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Chapter-1. MAGNUM Software

Magnum RTUM software joins the Magnum family of software:

HVAC MAG - Chillers with Screws, Reciprocating & Scroll Compressors
CENT MAG - Chillers with Centrifugal Compressors

LWC MAG - Controls multiple Chillers, Pumps, Modulating Valves

REFR MAG - Control Refrigeration Systems

RTU MAG - Control for Roof Top Units

CPM MAG - Chiller Plant Manager controlled via RS485 communications
MICROMAG - Controls RTU’s & Chillers

All Magnum software is supported by a common MCS-CONNECT (version 18.00 or greater) and
MCS-CONFIG (version 18.00 or greater) set of software.

1.1. RTU Purpose

The purpose of the RTU software is to provide flexible control to roof top units that provide heating, cooling
and/or dehumidification to a building. In addition the necessary ventilation control of fans and dampers to
insure proper air quality and building pressure is provided.

This software has been build using the HVAC control logic as its base. Therefore, all options and capabilities
that address the cooling function have been incorporated in the RTU software. The Magnum RTU Manual is
to be used as reference on these subjects.
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1.2. Building a RTU Configuration File

MCS-CONFIG (version 17.00 or greater) is required to edit a RTU configuration file. The difference between
this type and the HVAC is in the button that enables the RTU data to be selected.

MCS-Config 17.00K -
File Edit Window Help
S'_.'steml Setp | ROs | Sk | mm'n Base | Crcut SI | Setpoints | Auth | Schedule | BMS Points |

\/

By selecting the MAG RTU button the following screens can be accessed:

Magnum RTU Information Screen

Information Panel Selector
i+ General Info  Yentilation Info " Cooling Info " Condenzer Info i~ Heating Info " Lockout Info
Unit Type
{+ Constant YVolume i Vanable Air Yolume " ¥ariable Air Yolume Single Zone " 100% Outside Alr Makeup
General Information

Waming Rel
Switcl INot Uszed 'l Wam Un Ind Forced
Fun/Stop - Alam Mot Used - Mat Uzed -
»’-‘«Iarrn

Metworls Forced Wam Up Forced Heating
BMSRun/Stp = Nat Used |Nat Used ||| Met Used |

Overmide SW Forced Pre-Cool Forced Dehumid

Unit Status

[styshiDen  ~] Iﬁ [ Mot Used | Mot Used || ot Used |

Outside Temp.
|Dm Temp |

Retum Temp.
|FEM Temp |

Supply Temp.
|sm Temp

[]

Supply Humidity Outside Humidity Retum Humidity Demand Limit FLA %
| Mot Lised |} |oaHwmid |l RAHumd | Mot Lised |
Z-meMx Wixced Air Demand Limit
Nat Uzzd - INDt Used ;I Mot Uzzd -

The above screen provides the base options and pointers for the RTU software.
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Chapter - 2. Authorization Function

2.1.

Authorization Function

The authorization code is a special four-character code that enables access to the Magnum controller.

The code may consist of any valid alpha/numeric characters if the system is being accessed through
MCS-Connect, however, the code must be numeric with values between 1 and 8 if it is to be entered through
the Keypad/Display. Each Magnum can have up to 10 different authorization codes, with four levels of
authorization which provide differing levels of functionality. The authorization code and the associated level
cannot be viewed or changed through the Keypad/Display or MCS-Connect, but only when the configuration
file is opened in MCS-Config. The authorization codes should be protected and remain confidential, or un-
authorized personnel may gain access to the system and perhaps cause irreparable damage.

From the Keypad/Display the following changes can be made based upon the authorization level:

FUNCTION VIEW USER | SERVICE | SUPERVISOR |FACTORY | ADMIN
Sensor offsets NO NO YES YES YES YES
Sensor diagnostics NO NO YES YES YES YES
Clear alarm history NO NO NO NO NO YES
Clear point information NO NO NO NO NO YES
Date and time set NO YES YES YES YES YES
Day of week set NO YES YES YES YES YES
Change No Flow Lockout or shut down NO NO NO NO YES YES
Change rotate Yes or No NO NO NO NO YES YES
Change Manual/Auto settings NO NO NO YES YES YES
Change setpoint values NO * * * YES YES
Change operating schedules NO YES YES YES YES YES
Change holiday dates NO YES YES YES YES YES
Lockout Reset NO > > > YES YES
Change RS485 network settings NO NO YES YES YES YES
Change Ethernet network settings NO NO YES YES YES YES
Adjust Keypad/Display contrast YES YES YES YES YES YES
Transmit Software NO NO YES YES YES YES
Transmit/Receive Configuration NO NO YES YES YES YES

* Setpoints may have individual authorization levels; you must have the proper authorization to view or edit
them.

**See the Setup screen of the configuration for authorization level(s) that are allowed unlimited resets per
day. Authorization levels below ‘Auth Level Bypass’ are allowed only a limited number of resets. Authori-
zation levels at and above ‘Auth Level Bypass’ are allowed unlimited lockout resets.

***Firmware Version 17.62M, ‘Change RS485 network settings - SERVICE or greater.’
To get authorized through the Keypad/Display do the following:

1. Press ‘Menu’
2. Using t ¥, —, or < keys, move cursor to ‘Passwords’
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To get authorized through MCS-Connect do the following:

17.03.00 Beta

File Setup Offine ResetClear Workspace View ButtonBar Time Help

‘ Disconnect | | Scan | ‘ Graph | ‘ Transmit Cfg | | Receive Cfg ‘ | View Only | | Diagnostic Save
Site Info [[FEINTEO 0N 1- HEATPUMP | 6- PLANT AHU3 | 5- TRROOM | 7 - PLANT AHU1 | 3 - DOWN VAVS | 4 - UP VAVS | 11-STI |

Address | HW Serial # Cfg Name | Company Name | Unit Model # | Unit Serial # | Installed Date
102.168.10.4 (2) ] 001088 OFFICE AHU MicroCtriSystem Cool/Heat/OA 11/13/2012
102.168.10.4 (1) 008038 HEATPUMP MCS LL 125 TON 05/05/2015
102.168.10.4 (6) 011492 PLANT AHU3 MCS AAON JB-HVAC 14.02F 01/07/2014
102.168.10.4 (5) 010462 TR ROOM MicroCtriSystem Cool/Heat/0A 11/13/2012
102.168.10.4 (7) 012038 PLANT AHU1 MCS AAON JB-HVAC 14.05U 01/07/2014
102.168.10.4 (3) 002210 DOWN VAVS MicroCtriSystem 12,14,15,16 BCL HVAC 09.10L 06/01/2012
102.168.10.4 (4) 001624 UP VAVS MicroCtriSystem 8,10,11,13A,13B JAT HVAC 09.10Q 08/03/2012
192.168.10.4 (11) 013036 ST1 MicroCtriSystem Cool/Heat/0A 06/04/2014

1. Click View Only o, gesired Magnum in the Site Information screen.
2. Click button.
3. Enter the 4 digit code into the pop-up box and click ok (or press the enter key).

4. Depending on the authorization level, the button will change to one of the following displays, indicating if
the code was accepted or not.

View Only User Service Factory Supervisor
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Chapter - 3. General Info Button

3.1.

3.2.

3.3-

The sections for Unit Control, Unit Indicators, Unit Power, Unit Sensors, and Demand Sensors will provide
pointers for the various cells. These are standard drop down windows that allow the selection of the sensor
inputs or relay outputs.

The Occupied Indicators section:

Provides information as to the status of the building; occupied or unoccupied.

Occupied can be indicated by a schedule being true or by the Occupied

SW being on. This can be a digital type or input from a BMS.

If unoccupied all setpoints are adjusted with their night setback values, " Night Setback
refer to the section on setpoints. The unoccupied can be over ridden with s OnfOfi

the Override SW. This will enable the system to operate as occupied for a

given period of time, setpoint #118. Occupied SW
Occupied indicators section under general info in the MAG RTU screen. |N|:|t Used j
-Use Operating Schedule As: Select ON/OFF

-Occupied SW: Set up an occupied Sl as digital and select it here Override SW
-Override SW: Set up an override Sl as digital and select it here |N':'t Used j

The Warm Up option can be specified:

Awarm up can be initiated by either a schedule to indicate occupied or unoccupied
and prior to moving to occupied mode the system will provide heat to the build-
ing to enable a warm up period or by a sensor input selected by the Forced
Warm Up cell. This option has not been specified or implemented.

-Warm Up Required: Yes Warm Up Indicator
Mot sed -

-Warm Up Indicator: Set up an RO and call it InWarmUp and select it here

-Forced Warm Up: Not used
Forced Warm Up

Setpoint #190 Set up (if inactive warm up will be skipped) Mot Usad -
-Value: Maximum time in warm up =~
-Select Value: Minutes Forced Pre-Cool
-Type of Setpoint: Target Mot lsed -

-High Zone: Cooling target

-Low Zone: Return target
-Night Setback: Heating target

Warm Up Sequence of Operations:

Only one warm up can occur per calendar day. When the unit enters occupied mode for the first time that day
the RO “InWarmUp” will turn on letting us know the system is in warm up and the building mode will say warm
up. Control will be on whatever is selected in the MAG RTU screen under the general info section. When the
unit enters warm up it will go into heating if the return air temp is below the value that is in the Low Zone cell
of setpoint #190. Setpoint #163 will then be

reset to the value that is in the Night Setback cell for setpoint #190. When the return air temp reaches the
value that is in the Low Zone cell for setpoint #190 plus the value that is in the High Zone cell for setpoint
#163 the unit will exit warm up and go into occupied mode and run as needed or if the maximum time in warm
up has been met.

In warm up the unit will go into cooling if the return air temp is above the value that is in the High Zone cell
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for setpoint #190. Setpoint #1 will not be reset. When the return air temp reaches the value that is in the
High Zone cell for setpoint #190 minus the value of setpoint #3 the unit will exit warm up and go into occupied
mode and run as needed or if the maximum time in warm up has been met.

3.4. Forced (on sensors)

The purpose of these sensors if used is to force the unit into cooling or heating mode. The
type of sensor can be digital, user logic or provided by a BMS; when it is on the appro- Not Ussd -
priate mode will be entered. This removes the control from the ventilation mode control | J
sensor to determine when the cooling or heating mode will be entered.

Forced Cooling

Forced Heating
The Forced Dehumidification sensor has not been implemented at this time. |NDtUsed j

Forced Dehumid
3.5. The Control ON section: [Not Used |

This indicates the sensor that will be used as controlling sensors in the various modes.

The sensor indicated for the Ventilation Mode control will determine which mode is enabled.

In the example when the zone temperature
is above setpoint #218 or if the Forced

will be enabled. The RTU state will be

Temperature will be used to control the
Gl M it wil fera i this mod
Cooling Mode it will remain in this mode e *

it el gy
of setpoint #218 minus its Low Zone offset. e *

In the example when the zone temperature

is below setpoint #219 or if the Forced Heating is used and it is on. Heating Mode will be enabled. The RTU
state will be changed to HEATING, and the Zone Temperature will be used to control the heating steps. Once

the system is in the Heating Mode it will remain in this mode until the temperature rises above the value of
setpoint #219 plus its High Zone offset.

If neither cooling nor heating is required the RTU will be Ventilation Only. From this mode the system can enter
a dehumidification mode if the humidity is greater than setpoint #220 or if the Forced Dehumidifying is used
and it is on. If the system is moving from the cooling mode to the ventilation only mode and dehumidification is
required, the system will not turn off any cooling stages that have been turned on.

3.6. Unit Sensors

Supply Temp.
ISUPPLY AR

Qutside Temp.
IAMEIIENT j

QOutside Humidity

INDtUsed j
[

Return Temp.
|FETURN AR ~|

The set of sensors for Supply, Ambient, Return
and Zone sensors are used in the control logic
as indicated in the Control Mode On section as
shown above.

-]
Supply Humidity

INDtUsed j

Zone Humidity

INDtUsed j

Return Humidity

INDtUsed j

Flow Switch if used, this digital input must indi-
cate that there is flow or the unit will be turned
off due to no flow.

Mixed Air
INDtUsed

Clogged Filter
IDriniIter

|
~|

Flow Switch
IAIR FLOWY

Zone Temp.

|NDtU59d j
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3.7. Demand Limit FLA %

A sensor input can be used to limit how far the compressor can load based on FLA%.
Commonly used with infinite capacity screw compressors and Centrifugal compressors..

3.8. Demand Limit Steps Demand Limit FLA %

A sensor input can be used to limit the amount of steps of capacity the unit can load to. |NDtUSEd j
Typically used with On/Off scrolls or reciprocating compressors with unloaders.

Demand Limit Steps

INDtUsed j
3.9. Loss BMS Communication
On a loss of communication to the BMS for more than 10 minutes, the controller will default to

RUN, STOP or NO CHANGE (if running
continue to run or off leave off).
0 » »

3.10. Setpoint Adjust Sensors

Gives the ability to override a setpoint. This can be used to increase or decrease a temperature range without
the necessity of adjusting a thermostat or can be an adjustment initiated from a BMS control.

Cooling Target ng Enable Heat Target Heat Enable Dehumid Target Dehumid Enable Reheat Target
ISpIy Feset INDtUsed ISpIy Feset INDtUSed INDtUSed j INDtUSed j INDtUSed j

Example:
In the screen above the Cooling Target has a 'Sply Reset' sensor which has been hardwired to the unit. The

sensor has been setup as 'TRGRST' and will reset the target value set up in setpoint #1 'CoolSply Trgt'.

Sl Setting 1-9  [[3287[...| Sply Reset . TRGTRST

Setpoint #21 TARGET RESET

21 |TARGET RESET |5 o [10 [1 i |0 0 0 Active l...| TEMP
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Chapter - 4. Information Panel - Ventilation Info

This section provides the Ventilation options that are using: Sensors inputs, Relay outputs and Analog outputs
to control Exhaust Fan Damper, Outside Air Damper.

4.1. BUILDING PSI CONTROL:
4.1.1 DIRECT CONTROL METHOD

The following screens will appear. If the building pressure is high, setpoint #197, the speed of the exhaust fan
will be increased.

Control Method

Exhaust Fan Relay
INDtUsed

(¢ Direct  Feverse ( Mot Uszsed

Exhaust Fan AQ
INDtUsed

Building Static P5I
ISuu:tT mpd LI

Exhaust Fan Speed Fault
INDtUsed

Exhaust Fan VFD Bypass
INDtUsed

4.1.2 REVERSE CONTROL METHOD

If the building pressure is low, setpoint #197, the outside air damper will be opened and the speed of the
supply fan will be increased. The Exhaust Fan and Exhaust Fan Damper sections will not be displayed.

Control
(" Direct (e F

Building Static PS|

INDtUsed

4.1.3 'NOT USED' CONTROL METHOD

The Exhaust Fan and Exhaust Fan Damper sections will not be displayed.

Control Method

" Direct

16
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4.2. RETURN FAN CONTROL

4.2.1 BASED ON O/A AIR DAMPER: Return Fan Relay
INDt Used j
The speed of the return fan will be based upon the outside air damper opening.
If the outside air damper is at 75% then the return fan will be at 25%. The exhaust Return Fan AD
fan will also affect the speed as it will be reduced proportionately based upon the IND‘USBd j

exhaust fan speed.

Return Fan VFD Bypass
INDtUsed j

4.2.2 BASED ON CFM:

Return Fan Fault

This method will be active if both the Supply & Return Fan CFM indexes are INDtUSEd

setup: This method uses a target that is developed by_ subtracting the valu_e_ in EpceATagels
setpoint #195 from the Supply Fan CFM value. Setpoint #195 can be modified INDtUsed

by a BMS thus providing a floating target. The high & low zone cell values of

this setpoint are used to develop the target zone. The Return Fan’s VFD will be Speed Control SI
modulated to keep the Return Fan’s CFM within the target zone. Setpoint #196 | Mot Used

contains the adjustment values to modulate the Return FAN’s VFD.

4.3. SUPPLY FAN CONTROL

The supply fan control options are:
Run Mode

¢ Not Used: No supply fan control exists. Mot Used & WAYICAY
* Single Zone: Not defined or implemented at this T
time. @ Always On (" Cycle
* Always On: When the system is occupied the sup- Unoccupied
ply fan will always be on. (& Always On " Cyele
e Cycle: The supply fan will be turned on only if the Static Duct PSI
system is not in Ventilation Only mode. IDul:tStatic
The supply has a pre and post delay time, setpoint Supply Fan Relay #1 Supply Fan Relay #2
#108. Also the system will not enable any cooling or ISPLY FAN | INDtUsed

heating stages to be turned on until the supply fan has

been on for a period of time, setpoint #108. s L L R a2

ISPLY FANZ j INutUsed j

These delays insure that there is air movement and any

latent hot or cold air has begun to circulate. SR e e el | e e AN
INDtUsed j INutUsed j

Supply Fan VFD Bypass #1 Supply Fan VFD Bypass #2

INDtUsed j INDtUsed j
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4.4. OUTDOOR AIR DAMPER CONTROL
The Outdoor Air Damper performs various functions:
e CONTROL FOR 100% OUTSIDE AIR UNITS
* NON-OUTSIDE AIR UNIT USING:

1. Economizer - Free Cooling
2. CO02 - Indoor Air Quality
3. Building CFM

1. Provides free cooling while functioning as an economizer. Refer to setpoint #119 through #126 for settings.
As an economizer the damper will be modulated to provide free cooling prior to any mechanical cooling
steps being activated. This control is the same as documented in Magnum Version 8 Manual; refer to sec-
tion “Outside Air Economizer/Fluid Cooler with Analog Output Control.

2. Provides a minimum amount of outside air under normal operating conditions, refer to setpoint #121.

3. Ensure in-door air quality based upon the CO2 level; refer to setpoint #131, by maintaining a minimum open-
ing if high CO2 exists.

4. Provide air flow based upon set point #127 by maintain a minimum opening to keep the flow with in it con-
trol zone.

5. Close economizer based on Low Ambient (Setpoint #192).

6. Note items 2, 3, & 4 provide a minimal opening for the damper.

441 OUTDOOR AIR DAMPER CONTROL FOR 100% OUTSIDE AIR UNITS

Warning — This feature is supported in MCS-Magnum firmware version 17.72B2 and above.

This feature is enable by selection 100% Outside Air Makeup option(Red Box) in MCS-Config’'s Mag RTU
screen. See below screen clip from MCS-Config:

Magnum RTU Information Screen

Information Panel Selector

7+ General Info I~ Ventilation Info " Cooling Info " Condenser Info " Heating Info " Lockout Info
Unit Type
" Constant Yolume I Wariable Air Yolume " Wariable Air Volume Single Zone 7+ 100% Outside Alr Makeup

General Information

Waming Rel
INot Used VI
Run/Stop Switch Phase Loss r um
|UnitCtr| 'l Aam Relay | |N0t lsed vl Not Uszed

1. There are two options for OA Damper output. The output type is selected by the control method(Red Box),
AO (Analog output) or Fixed (Relay Output). If AO type is selected, then Outside Air Damper AO(Yellow
Box) points to the analog output for the OA Damper actuator. If Fixed type is selected, then the Outside Air
Damper Relay(Blue Box) points the relay output to open the OA Damper. See below screen clip from
MCS-Config.

Econ Cortral RET DAD Fault Detection 0AD AD Feedback
("AD (" Fixed (" Mot Lzed INotUsed vl & Diagnostic
0 " Enable
Open On Low Building Static? Econ Control 0/5
" Yes * No CEM INotUsed vl &+ Disable

2. The are two options for the OA Damper position indication/proof. The type of Feedback is determined by
the sensor input type that is pointed to in the OAD AO Feedback (Green Box). See above screen clip
from MCS-Config.
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If the OAD AO Feedback sensor input display type is a Digital (see red box in screen clip below), then
when the dry contacts on the damper feedback switch are closed the damper is fully open. Then the
dry contact are open the damper is not fully open.

Sensor Input Information Screen

If the OAD AO Feedback sensor input display type is a Percent (See blue box in screen clip below),
then when the sensor input reading is greater than the setpoint #132 value the OAD Damper is
considered to be fully open. When the sensor input reading is less than or equal to setpoint #132 value
the OAD Damper is not fully open.

Point Mame [1to 10 Digplay Type Offset Manual Value or Digplay Text Temp./ GPM / CFM / Humd. /P51/

Mumber char] HC/NO [select [select to Pwir Factor 51 Temp. Diff./

to change) change) Enthal. Diff.
el pfmanll Bl Hot Used | Closed=0FF OK/TRIP Not Used Mot Used
:ﬁ Mi0 : 0/A Dmp5S'Ww DIGITAL ot Used | Open=0FF NO/YES Mot Used Mot Used
| |MIT ... ]U7A Tmp MCS 1T 1) 85 Not Used Not Used Not Used
L IM12 ...| 074 Humid HUMD 05 1] 60 Mot Used Mot Uzed Mot Uzed
. |M13 : AirFlow DIGITAL Mot Used | Open=0FF NOYES Not Used Not Used
| IM14 ...| PhaseLoss DIGITAL Mot Used | Closed=0FF OKSTRIP Mot Uzed Mot Uzed
| M15 : Run/Stop DIGITAL Mot Used | Open=0FF STOP/RUN Mot Used Mot Used
M16 |...| EmgStop DIGITAL Mot Used | Closed=0FF NOSYES Mot Used Mot Used

Sensor Input Information Screen

3. Setpoint #132 “OAD Fault” is used for determining when the OA Damper is fully open and once open
detecting is the damper faults closed.

Point MName (1 to 10 Dizplay Type Offzet Manual Value or Dizplay Text Temp./ GPM / CFM / Humd_/PS14

Mumber char) NC/NO [select [select to Pwir Factor Sl Temp. Diff_#

to change] change] Enthal. Diff.

AL MuFault Mot Used | Cloged=0FF OK/TRIP Mot Usged Mot Usged |

:lﬁm | 0/AD amper% # 0 0 Not Used Not Used Not Used
| MTT [...|U/A Tmp 1] 85 Not Used Not Used Not Used
L M12 : 0/A Humid HUMD OS 1] 60 Not Used Not Used Not Used
L : AirFlow DIGITAL Mot Used | Open=0FF MOSYES Mot Used Mot Uged
AL ...| PhaseLoss | DIGITAL Not Used | Clogzed=0FF OK/TRIP Not Used Not Used
M5 : Run/Stop DIGITAL Mot Used | Open=0FF STOP/RUN Mot Used Hot Used
™16 : EmgStop DIGITAL Mot Used | Closed=0FF HO/YES Mot Used Hot Used
1-1 [...| SPARE1-1 SPARE 1] 1] Not Used Not Used Not Used

Setpoint Information Screen

# Name Value Min Max Adjust || Time | Max Time || Lockout | Safety Aclive or Select Value: Level OFf Type of Comments SECilo | W

Value || (SEC)| Allowed Delay Down Non-Active # decimals & Auth. To Setpoint lgnore | B

(SEC) (HRS) | Time(MIN) print char Display Safety | T

130 | ReheatAdjust 1 1 3 1 10 15 0 0 Non-Active |...| HUMD or % View Only Delay — =
2 J3E6___BOO____ o000 190 o0 L 0. NonaActivg. o METERJLEA .l

—f 132 | OAD FAULT 9% 75 100 1 5 60 2 0 Active ... HUMD or % View Only -..| 90 0

T33 5 o0 90 0 T T 0 L) RONACVE [ TERP T View Unly — =

4. When the run command for the unit is applied to MCS-Magnum controller, the OA Damper will be open,
if setup for a Fixed type the OA Damper relay is tuned on, if setup for AO type the analog output is set to
the value in setpoint #122 Economizer Max VLV %.

The MCS-Magnum will than wait for X seconds for the OA Damper feedback to indicated the OA Damper
is open. Where X is the calculated value of setpoint #132 Time field plus the Sec to ignore Safety fields
(red box in screen clip below). If time delay expires before the OA Damper feedback indicates the OA
Damper is open, the unit is locked out, an “OAD Fault” alarm is generated and the Alarm Relay(if setup) is
turned on. And the unit is not allowed to run again until a manual Lockout Reset is performed by a service
technician. If the OA Damper feedback indicated the damper is open before the time expires, the unit is
allow to continue to run and the Supply Fan will be allow to start.

5.

Setpoint Information Screen

# Name Value Min Max Adjust || Time | Max Time || Lockout| Safety Active or Select Value: Level Of Type of Comments SECto | W

Value || (SEC)| Allowed Delay Down Non-Active i decimals & Auth. To Setpoint lgnore | E

(SEC) (HRS) | Time(MIN) print char Display Safety | T

130 | Reheat Adjust 1 i 8 1 10 15 1] 0 Non-Active [...| HUMD or % View Only | Delay =

131 | Hi CO2 Open 1365 500 2000 1 20 0 0 Non-Active|...| METER/LEA | View Only | Target =

132 |OAD FAULT 95 75 100 i I's 60 2 10 Active «:2| HUMD or % View Only |0

133 | NoHeatHiAmb 65 50 90 0 L 0 0 0 Non-Active |...| TEMP View Only | Target =
E LY T T — - n n n n n n n n [ - TCMD [ | —— I
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6. Once OA Damper is open and the Supply Fan is running, the MCS-Magnum will monitor the OA Damper
Feedback sensor and if it indicates the damper is not fully open for Y seconds, the unit is locked out, an
“OAD Fault” alarm is generated and the Alarm Relay(if setup) is turned on. And the unit is not allowed to
run again until a manual Lockout Reset is performed by a service technician. Where Y is the value of
setpoint #132 Time field. (red box in screen clip below).

-
&R s=tem | Sewp | RO | Sk | A0: |  MAGRTU | CiculBase | Orout SI | Setpoinis | Auh | Schedis | BMS Poinis | Lookup Table |

Setpoint Information Screen

L] MName Value My Max Adjust | Time | Max Time || Lockout | Safety Active or Select Value: Level OF Type of Comments | SEC to | Window to
Value || (SEC)| Allowed Delay Down Non-Active | # decimals & Futh. To Setpoint Ignore: | Ext. Safety
{SEC) (HRS) | Time{MIN) print char Display Salety | Time{SEC)
130 | Reheat Adjust L L L] L] JIiE] 15 o 0 Non-Active ... HUMD or % | View Only | Delay | e — [—
{131 | K CO2 Open 1365 500 (2000 1 - 520 o 0 Non-Active ...| METER/LEA | View Only | Target _— = I
| 132 |OAD FAULT |95 5 | 100 L |_5 60 2 o Active ':HLllDw'k. | View Only . 90 I I

4.4.2 NON-OUTSIDE AIR UNIT USING:

4.4.2.1. ECONOMIZER - provides free cooling

As an economizer the damper will be modulated to provide free cooling prior to any mechanical cooling
steps being activated. Refer to setpoint #119 through #126 for settings.

119

EcoOffsetON TARGET If active the temperature differential to allow the outside air damper logic
to run as an economizer will be the value of this set point. If inactive
then the differential will be 2.0 degrees.

The outside control temperature differential must be greater than the
return control temperature to enable the economizer to be active.

1. If STP119 is setup as a target type and the setback value is not equal
to zero then Differential is set equal to the value of STP119. setback, else
Differential value is set equal to a hardcoded 1.0

2. Economizer ON -> if R/A temp is greater than O/A + STP119 value

3. Economizer OFF -> if R/A temp is less than (O/A temp + STP119.
value — differential)

Example: If return is 80 and ambient is 78 we will enable the economizer
based on the value of setpoint 119 being 2.

120

Eco Stg Dely SETPOINT | Once the economizer valve has been opened to its maximum and

all fans associated only with it have been turned on, the economizer
function will wait this time in seconds before the first condenser fan is
turned on or VFD is set to its minimum position. The minimum setting
of the VFD is the value of Setpoint #54 “CND MIN SPD”.

121

Economizer MIN TARGET Minimum Outside air damper (Economizer) Analog Output valve
VLV% percentage. This will be the value used when first starting the econ-
omizer function as well as the lowest level before turning off. This
setpoint must be active to indicate that the Economizer AO option is
active. This percent of opening must be maintained to version require-
ments; only exception is in a smoke or fire situation then the opening
goes to 0%

If the system is in HEATING mode with Direct Fire Heating the Night
Setback value will be added to the value of this setpoint to force the
damper to be open. For example if the value is 10.0 and the Night Set
back is 43.5 then the minimum damper opening when in Heating mode
with direct fire heater will be 53.5%.

122

Economizer MAX SETPOINT | Maximum Economizer Analog Output valve percentage.
VLV%

123

Economizer MAX ADJ | SETPOINT | Maximum adjustment to the Economizer Analog Output valve percent-
age with each calculation. Formula:[absolute value of(Target — current)
* Multiplier setpoint #126] / Divisor setpoint #126

124

Economizer VFD SETPOINT | Delay between Economizer Analog Output valve adjustments.
Adjustment Delay
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125

NOT USED

126

DIV

Economizer MULT/ DELAY

Setpoint is used to scale adjustments to the Economizer Analog Output
valve percentage. The difference between the control sensor and its
target will be multiplied by this value and then divided by the value in
the MAX VFD Adjustment cell.

1. Provides a minimum amount of outside air under normal operating conditions:
2. Refer to setpoint #121.

3. Ensure in-door air quality based upon the CO2 level; refer to setpoint #131, by maintaining a minimum
opening if high CO2 exists.

4. Provide air flow based upon set point #127 by maintain a minimum opening to keep the flow with in it con-
trol zone.

5. Close economizer based on Low Ambient (Setpoint #192).

Note items 2, 3, & 4 provide a minimal opening for the damper.

4.4.2.1 I1 -

Economizer ON/OFF

1. If STP119 is setup as a target type and the setback value is not equal to zero then Differential is set equal to
the value of STP119.setback, else Differential value is set equal to a hardcoded 1.0

2. Economizer ON

-> if R/A temp greater than O/A + STP119.value

3. Economizer OFF -> if R/Atemp less than (O/A temp + STP119.value — differential)

If return is 80 and ambient is 78 we will enable the economizer based on the value of setpoint 119 being 2

When turning off say we have a 1 in the setback. 2-1=1 so we will disable the economizer when we are one
degree apart.

4.4.3

C02 - INDOOR AIR QUALITY

Controlling indoor air quality using Outside Air Damper and or Supply Fan

131

CO2 opening

DELAY

If active and the CO2 level goes above the value of this set-
point than set the Outside Air Damper to the value in the (Min
VFD Opening) Field.

Note: If Setpoint #207 “CO2 High Min Damper opening” is
active the value of this setpoint will be the minimum opening.
(This is used when BMS wants to write/change the minimum
opening.)

Optional: modulating Outside Air Damper on High CO2 levels.
The setpoint value will be the target along with the High Zone
and Low Zone. The (Time (SEC)) Field is the delay between
adjustments.

Setpoint #207 “CO2 Modulating Multiplier/Divisor” value will
be the multiplier and the MAX VFD ADJ will the divisor for the
scaling of adjustment.

207

CO2 High Min
Damper opening

SETPOINT

Set point usage if not 100% Outside Air unit.

If the CO2 level is high, greater than value of setpoint #131
“C0O2 Opening” the minimum opening of the outside air damp-
er will be the value of this setpoint.
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CO2 Modulating DELAY Set point usage if modulating the Outside Air Damper on High
Multiplier/Divisor CO2 Levels.

The value will be the multiplier and the MAX VFD ADJ will be
the divisor for the scaling of adjustment.

231 | CO2 adjustments DELAY Set point only used when the supply fan is controlled on CO2.

Value: Minimum adjustment to the value of set point #225.
Safety time: Delay between adjustments to the value of set
point #225.

MAX ADJ: Maximum adjustment to the value of set point #225.

232 | Supply Fan Cooling TARGET Used when the supply fan is controlled on CO2.
Limits

Provides the minimum and maximum settings for value of set
point #225 when the unit is the cooling mode.

Value: Minimum value setting of #225.

High Zone: Maximum value setting of #225.

233 | Supply Fan Heating TARGET Used when the supply fan is controlled on CO2.
Limits

The minimum and maximum settings for value of set point
#225 when the unit is the heating mode.

Value: Minimum value setting of #225.

High Zone: Maximum value setting of #225.

4.4.4 Building Static Control

HIGH STATIC PRESSURE

When the supply fan is on, the duct static pressure will be tested for a high condition. If the duct static pres-
sure is greater than the value of setpoint #149 for the safety time of this setpoint a HIGH STATIC pressure
alarm message will be generated and the unit will be placed in a lockout condition. The system will attempt to
restart if this setpoint is setup for auto restart.

149 | High Static PSI Lockout If the supply duct static pressure is greater than the value of
this setpoint for the time in the safety time a high pressure
alarm will be generated and the system will be locked out.

LOW STATIC PRESSURE

When the supply fan is on, the duct static pressure will be tested for a low condition. If the duct static pressure
is less than the value of setpoint #146 for the safety time of this setpoint a low static pressure alarm message
will be generated and the unit will be placed in a lockout condition. The system will attempt to restart if this
setpoint is setup for auto restart.

146 | Low Static PSI Lockout If the duct static pressure is less than the value of this setpoint
for the time in the safety time a low pressure alarm will be
generated and the system will be locked out.
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4-5.

4.6.

Smoke & Fire Alarm Indicators and Smoke Purge:

Smoke Alarm Indic. Smoke D amper Rela
INotUsed Vl INotUsed VI

Smoke Purge
Fire Alarm Indic. Smoke Damper Indic. INot Used vI
INotUsed vl INotUsed VI

If either the smoke or fire alarm indicators, these are digital inputs are on the following action is taken:
. Supply fan is off & at 0%.

. Exhaust fan is off & at 0%,

. Outside air damper is closed,

. The RTU state is set to either “OFF SMOKE ALARM” or “OFF FIRE ALARM”,

. The RTU & Cool states are set to either “OFF SMOKE ALARM” or “OFF FIRE ALARM”,

. All cooling and heating stages are off.

JEE N UL U I UL U

This indicates that a smoke or fire condition exists.

Smoke Alarm |ndic. Smoke Damper Rela
INot Uszed vI INot Uszed vI Supply Fan Exhaust Fan | Fietumn Fan
Smoke Purge ¢ On & 0Off ¢ MoChange " On (= Of " 0On (= Off

Fire Alarm Indic. Smoke Damper Indic. IS.-’A Temp j —— -
lm m Rieturn D amper Outside Air Damper Disable CoolfHeat
" On e O  On e Off " On e O

If the Smoke Purge is indicated, this is a digital input and it is on the following action is taken.

1. If the Cool/Heat state is not either “OFF SMOKE ALARM” or “OFF FIRE ALARM”, the Cool/Heat state will
be change to “OFF SMOKE ALARM”. All cooling stages will be turned off and then the RTU state will be
set to “SMOKE PURGE?”, if off there is no change to mode and supply fan will be controlled on static pres-
sure.

1. Supply fan is on & at 100%, off & at 0%, or no change & supply fan is controlled by static pressure based
upon selection in the Smoke Purge Control

SINGLE ZONE VAV SUPPORT
Magnum RTU Information Screen

Information Panel Selector

" General Info s Wentilation Info " Cooling Info " Condenser Info " Heating Info " Lockout Info

it Type
* Wanable A Volume Single Zone!

" Constant Yolume i~ Wariable Air Volume  100% Dutside Alr Makeup

Purpose is to control the supply fan VFD% based upon the Fan Only Mode controlling sensor (which should
be the zone (space) temperature for single zone VAV applications

The Single Zone VAV will modulate the supply fan VFD to maintain the zone (space) cooling enable or heat-
ing enable set point while the unit’s cooling/heating source is modulating to maintain the appropriate supply
air set point.

1. Under Unit Type select the Variable Air Volume Single Zone option.
2. Set point #225 must be a SETPOINT type.

USE THE FOLLOWING SET POINTS:

131 | CO2 opening SETPOINT | Provides the maximum CO2 value.
Value Maximum CQO2 value.
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207 | CO2 High Min Damper | DELAY Fine tune the amount of adjustment, control sensor value
opening minus value of set point #219.

The value will be the multiplier and the MAXVFD ADJ will be
the divisor for the scaling of adjustment.

218 [ Enable cooling mode | TARGET This set point will be used when the unit is not in heating
mode.

Temperature zone is created using the value and the high
zone value for + -.

219 [ Enable heating mode | TARGET This setpoint value will be used when the unit is in heating
mode.

Temperature zone is created using the value and the high and
low zones.

225 | Supply Fan Speed SETPOINT | This setpoint value will be modified to the Supply Fan VFD%.
The Supply Fan VFD analog output will be set to this set point
value. The value shown is the calculated/adjusted supply fan

speed.

Value is the output in Vent Mode.

231 | CO2 adjustments TARGET Provides the minimum and mazimum Supply Fan VFD% ad-
justments, delay between adjustments.

Value: Minimum adjustment to Supply Fan VFD% allowed.
Safety Time: Delay between adjustments to the Supply Fan

VFD%.
High Zone: Maximum adjustment to Supply Fan VFD% al-
lowed.
232 | Supply Fan Cooling TARGET The values of this setpoint are used when the unit is cooling or
Limits fan only modes.

Value: Minimum Supply FanVFD% setting when the unit is
cooling or fan only modes & CO2 is not high.

High Zone: Maximum Supply FanVFD% setting when the unit
is cooling or fan only modes.

Low Zone: Minimum Supply FanVFD% setting when CO2 is
high regardless of mode.

233 | Supply Fan Heating TARGET The values of this setpoint are used when the unit is in heating
Limits mode. Used when the supply fan is controlled on CO2.

The minimum and maximum settings for value of set point
#225 when the unit is the heating mode.

Value: Minimum value setting of #225.
High Zone: Maximum value setting of #225.

1. Controlling temperature sensor is the sensor selected as the zone temp under the fan only mode in the
general info screen.

Processing Steps:
1. Delay between Supply Fan VFD% adjustments is based on safety time of set point #231.

1. Calculate Supply Fan VFD% adjustment:
Adjustment = control temperature - the value of the enable set point (if in heating then #219 else #218}. This
value is fine-tuned with values of set point #207 and limited by values of set point #231.

1. If not in heating mode: Set point #218 will be used to create the control zone and set point #232 will be used
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when modulating the supply fan VFD.

If the control temperature is above the control zone then the temperature is too warm increase the fan

speed by the adjustment value.

If the control temperature is above the control target and below top of the control zone then the temperature

is acceptable, no change to the fan speed is required.

If the control temperature is below the control zone then the temperature is too cold decrease the fan speed

by the adjustment value.
The minimum & maximum Supply Fan VFD% will be blocked with set point #232.

1. If in heating mode: Set point #219 will be used to create the control zone and set point #233 will be used

when modulating the supply fan VFD.

If the control temperature is above the control zone then the temperature is too cold decrease the fan

speed by the adjustment value.

If the control temperature is below the control target and above the bottom of the control zone then the

temperature is acceptable, no change to the fan speed is required.

If the control temperature is below the control zone then the temperature is too warm increase the fan

speed by the adjustment value.
The minimum & maximum fan speed will be blocked with set point #233.
When in Vent Mode, set the speed to the value in setpoint #225.

2. If high CO2 then the minimum fan speed will be value in Low Zone cell of #232.

4.7. ENERGY RECOVERY WHEEL (ERW) WHEEL

ERW RO ERW Return ERW Qut ERW Fault ERW Rotation

INDtUsed j INDtUsed j INDtUsed j INDtUsed j INDtUsed

[

ERW Defrost Control ERW Defrost Target ERW Bypass RO ERW Bypass AO

INDtUsed | |NatUsed | INDtUsed -] INDtUsed

[

ERW Exhaust Fan RO | ERW Exhaust Fan AQ ERW Exhaust CFM

INDtUsed j INDtUsed j INDtUsed j

Energy Recovery Wheel status is display both on the MCS Magnum display and by MCS Connect.

4.7.1 The Energy Recovery Wheel (ERW) setup requires:

1. ER Wheel RO cell points to the relay that will control the ER wheel. When the ER wheel is called to be on,
rotating, this relay will be turned on. The Min Run-Time (SEC) cell in the Relay Output Information Screen

for this relay contains the time between defrost cycles if required.
ER Wheel Return air cell points to the sensor input of the return control sensor.
ER Wheel Outside air cell points to the sensor input of the outside control sensor.

_ A A

ER Wheel Rotation, if used this is a digital input that when on indicates that there is no wheel rotation.
ER Wheel Fault, if used this is a digital input that when on indicates that a fault has occurred with the heat

wheel. If a fault occurs an alarm message will be generated. There will be no interruption to the unit pro-

cessing.
1. ER Wheel Exhaust Fan RO, if used this relay will be turned on when the ER wheel is active.

1. ER Wheel Exhaust Fan AO, if used this analog output will be set to 100% when the ER wheel is active else

it will be set to 0% opening.

Setpoint #228, H-WHEEL Defrost, the value of this setpoint controls when a defrost cycle is enabled. If the

wheel is on and the ambient temperature is less than this value then a defrost cycle is initialized.
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4.7.2 Energy Recovery Wheel (ERW) control logic:

1.

2.

The ER wheel cannot be enabled if the Unit State is EVAP FAN ONLY or the Cooling State is ECONOMIZ-
ER ONLY.

If in Cooling or Dehumid Mode and the ER Wheel Return sensor temperature is less than the ER Wheel
Out sensor temperature the ER Wheel relay will be turned on.

If in Heating Mode and the ER Wheel Return sensor temperature is greater than the ER Wheel Out sensor
temperature the ER Wheel relay will be turned on.

Defrost cycle; if the heat wheel relay has been on for a time greater than the value in the Min Run
Time(SEC) cell and the ambient temperature is less than the value of setpoint #228 a defrost cycle will be
initiated. The ER wheel relay will be turned off and the ER wheel state will be set to DEFST and the state
timer reset. The defrost cycle will be terminated when the state timer is greater than the safety time of
setpoint #228. At this point the ER wheel state will be changed to ON, the ER wheel relay will be turned on,
and the state timer reset.

An information message will be generated if the ER wheel relay is on and either ER Wheel Rotation 1 or
Heat Wheel Rotation 2 digital inputs are on.
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Chapter - 5. Cooling Information

5.1. Selecting Cooling Info Button

Cooling Information

# of Compressors # of Steps Pre-Pump Out Last Stage to 100% (Override Setpoint) Lube State Qil Setpoint
|4 j |4 j & Yes (Mo i Yes " Mo ® Sat. Suct Offset " Actual Temp Value
Compressor Type Keep Running Comp at 100% when starting next? Oil Heater Control Setpoint
|Scr0|l0r\/FD Camp j I Yes & No & Sat Suct Offset " Actual Temp Value
Rotation Control Minimum Delay Between Compressor Starts (0-300) Wanted FLA-starting next Compressor
@ Run Time (" First On / First Off 160 Seconds " Calculated FLA ® Use Min FLA-(Stpt#31)
Refrigerant Type Evaporator Tonnage Unload Compressor Before Starting Next (0-120) Caontrol of Oil Pump
FA104 j |N0tUsed j i e ® Always ON ( Cycle/Meeded ( Only Lube State
Slide Position Indicator Fast Unload Delay (30-120)
[~ Slide Contral (& FLA% a0 Seconds

Control By The Lowest SuperheatIn The Suction Group

[ Yes o Mo

The compressor type is selected from a drop down list in the Cooling Information panel on the Magnum
RTU screen.

Reciprocating Compressor with Oil

Reciprocating Compressor without Qil

Screw Compressor with Qil

Scroll Compressor

Hanbell-Load NO (load solenoid wired to normal open) Screw Compressor
Hanbell-Load NC (load solenoid wired to normal close) Screw Compressor
Hanbell- 3 Solenoid (50-100%) (not variable but 3 fixed step screw) Screw Compressor
Hanbell- Step (fixed step) Screw Compressor

Hitachi Screw Compressor

Bitzer Screw Compressor

Hartford Screw Compressor

Carlyle Screw Compressor

Centrifugal Compressor

Mitsubishi Screw Compressor

TurboCor Compressor

Trane Screw Compressor

McQuay Frame 4

Fu Sheng Compressor

Trane Trio

Trane Quad

5.2. Energy Efficient Compressor Staging

In a multi-screw system, it may be more efficient to run the screws at less than 100% capacity until all com-
pressors have been turned on.
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5.3.

The following setpoints are used to control the screw compressor staging:

B Setpoint #30 “MAX SLIDE %” contains the maximum slide percentage, based upon amp draw before the
system will bring on the next compressor.

m  Setpoint #31 “MIN SLIDE %” contains the minimum slide percentage, based upon amp draw, before the
system will reduce the number of compressors wanted on.

For example if “MAX SLIDE %" is 80% and the “MIN SLIDE %* is 40%, the two-screw compressor system
would be ramped up as follows:

The Lead compressor will be started at 40% and increased up to 80%. If more capacity is needed the
next compressor will be started at 40% and the first compressor decreased to 40%. The two compressors
will then have their slide positions changed together. Since there are only two compressors, they will be
ramped together up to 100% if required. If both compressors are at 40% and less capacity is needed, one
compressor will be turned off and the other increased to 80%.

If running compressors at 100% is not desired, then the “Last Stage to 100% (Override Setpoint)” cell in the
Cooling Information panel of the Magnum RTU screen should be set to ‘No’. Then the maximum capacity
allowed will be the value in setpoint #30. If ‘Yes’, then all compressors will load to the value in setpoint #30
until all compressors are on, then they will load to 100% together.

Last Stage to 100% (Owverride Setpoint)
[ Yes ® Mo

Expanded Compressor Rotation to Check for Maximum Run Time

In the Cooling Information panel of the Magnum RTU screen in MCS-Config, there is now a check box to
select how compressors are to be rotated, based either on Run Time or First On/First Off.

Rotation Control
s Run Time " First On / First Off

Screw, centrifugal, and compressors with external oil pumps all use this state. This state is used to ensure
proper oil flow prior to compressor startup. Options that affect this state are setup in Cooling Information but-
ton under the Magnum RTU screen and in the Setpoints screen:

In this state the following Relay Outputs, if present, are set as follows:

Compressor relay(s) are OFF.

Oil pump is ON.

If suction group running is either 1 or 2 the hot gas solenoid is OFF.

Fast unloader is ON.

First 120 seconds or until the unload switch is ON the unloader is ON else it is OFF.
Loader is OFF.

VI increase and decrease are OFF.

Start unloader is OFF.

9. Low discharge superheat relay is OFF.

10. All liquid line solenoids are OFF.

11. Oil equalization relay is ON.

12. All unloaders are OFF if they are load type else they are ON.

13. All turbo ice relays are off.

14. QOil heater is controlled to maintain oil temperature.

All of the following conditions must be met within the time allowed in setpoint #41 “LUBE DELAY”. If the

compressor type is centrifugal an additional 10 seconds will be allowed for these conditions to be met.
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5.4.

1. Oil differential must be equal to or greater than the value in setpoint #40 “LUBE OIL PSI”. If this setpoint
is not active this test is bypassed.

2. QOil temperature must be equal to or greater than the calculated oil temperature target. If setpoint #39
“LUBE OIL TEMP” is not active this test is bypassed. If the compressor type is centrifugal and the option
to use the saturated temperature is indicated, then the value of the saturated temperature will be added to
setpoint #39 “LUBE OIL TEMP?”, else the value of setpoint #39 will be used by itself as the calculated oil
temperature target.

3. The compressor must be unloaded. If there is an unloaded indicator it must be on. If it is a centrifugal
compressor, it is forced to stay in this state for minimum of 15 seconds. If the compressor has no
unloaded indicator it must stay in this state for a minimum of 10 seconds less than setpoint #41 “LUBE
DELAY”.

If all of these conditions are met within the allotted time, the compressor will move to another state.

Oil Pump Control Option

The Magnum supports 3 different types of oil pump control. This option is selected in in the ‘Control of Oil
Pump’ box in the ‘Cooling Information’ panel under the Magnum RTU screen.

Control of Qil Pump
m Always ON T CyclefMeeded 7 Only Lube Siate

® OIL PUMP ALWAYS ON — The oil pump will start before the compressor to build up oil pressure and will
always be on when the associated compressor is on. If the oil pressure drops below setpoint #74 “OIL
PUMP OFF”, then shut down the associated compressor and generate a LOW DIFFERENTIAL alarm.
The oil pump will continue running after the compressor is turned off regardless of the reason, for the time
specified in setpoint #62 “PUMP DOWN DELAY”.

® OIL PUMP CYCLES AS NEEDED - After the compressor has been running for 2 minutes and when the
differential pressure (discharge pressure minus suction pressure) is greater than

setpoint #74 “OIL PUMP OFF”, then the oil pump will be turned off. If the differential pressure drops 10
PSI below the value of setpoint #74, then the oil pump will be turned on again.

® OIL PUMP LUBE ONLY — After the compressor has been running for 2 minutes and when the differen-
tial pressure (discharge pressure minus the suction pressure) is greater than setpoint #74 “OIL PUMP
OFF”, then the oil pump will be turned off. If the differential pressure has not reached setpoint #74 after 5
minutes, then shut down the associated compressor and generate a LOW DIFFERENTIAL alarm. If the
differential pressure has been reached and the oil pump turned off, then if the differential pressure drops 5
psi below the value of setpoint #74, shut down the associated compressor and generate a LOW DIFFER-
ENTIAL alarm.

If a fixed step compressor with an external oil pump the state will either be UNLOADED or LOADED, depending
if there are multiple compressor steps.

If a variable step compressor, then the percentage wanted on will be checked. If it is less than setpoint #31
“MIN SLIDE %”, or option “Use Min FLA” has been selected, the percentage wanted will be set to the value in
setpoint #31 “MIN SLIDE %” and the state will be set to HOLDING.

Any associated EXV will be adjusted to allow for additional capacity.

If the compressor does not meet all of the conditions it will be LOCKED OUT and an error message will be
generated indicating the reason for the failure: pressure, temperature or time.

5.4.1 PRE-PUMP OUT

This state is only entered if the defrost type is any condition other than NONE. Pre-Pump Out
Hot gas will be used to perform the defrosting. This is selected in Cooling Infor-
mation button under the Magnum RTU screen. When a defrost cycle begins this ® Yes ( Mo

state is entered and an alarm message is generated. The liquid line solenoid will
be closed and the compressor will remain in this state and continue running until the suction pressure is less
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5.5.

5.6.

than setpoint #61”"PMP DWN OFF” or the time in this state is greater than setpoint #62 “PMP DWN DELY”.
The compressor will then move to the DEFROSTING state.

FAST UNLOADING

For screw compressors only, this state is entered when the compressor is turned on. All load solenoids will
be turned off and all unload solenoids will be turned on to ensure the screw is fully unloaded. If an oil pump is
included in the system it will be turned on during this state. The time in this state is set in the “Fast Unload
Delay” cell under the Cooling Information button in the Magnum RTU screen.

Fast Unload Delay (30-120)
a0 Secaonds

MCS-Magnum Oil Recovery Logic - Tandem Variable Speed & Fix Speed scroll
compressor

MCS-Magnum Firmware: RTU 17.34X or greater is required
MCS-Connect version: 18.20.XX Beta or greater is required
MCS-Config version: 18.01X or greater is required

A NOTE: Cannot have oil recovery logic and title 24 logic and subcooler exv logic together.

5.6.1 Purpose:

The purpose of the oil recovery logic is to return oil to the variable speed scroll compressor on a tandem refrigeration
circuit where there is one variable speed compressor and one fix speed compressor. This logic only works for above
compressor setup. No other compressor arrangement is supported, ie. screw compressors, reciprocating compressors,
or more than 2 scroll compressors (trios, quads), etc.

If the variable speed compressor runs at low speed for a long period of time it possible the oil in the compressor sump
will become too low. Too low of oil condition is indicated by the oil level switch in the variable speed compressor’s
oil sump. When the variable speed compressor is running and the oil level switch indicates a low condition the
MCS-Magnum will enter into the oil recovery logic to collect the oil back into the variable speed oil sump and avoid
tripping the compressor on low oil level.

5.6.2 Requirements:

1. Tandem Scroll Compressors, one variable speed and the other fix speed.
1. Variable speed compressor must have an oil sump level switch.
1. MCS-Magnum Config must be setup as follows:

a. Setpoints #251 to #255 must be setup

Setpoint Information Screen

# Name Value Min Max | Adjust| Time | Max Time | Lockout Safety Active or Select Value: Level Of Type of
Value | (SEC) | Allowed Delay Down Non-Active # decimals & Auth_ To Setpoint
(SEC) (HRS) | Time(MIN) print char Display
250 |SETPOINT-250 0 0 0 0 0 0 0 0 Non-Active |...| Spare View Only Setpoint
251 |OilRecSpeed 100 50 100 1 5 15 0 0 Active ... |HUMD or % View Only Delay
252 |OilRecMaxBal 30 10 240 1 0 0 2 10 Active ...| SECONDS View Only Alarm
253 |ToManyQilBal 1 1 20 1 0 0 2 10 Active ...|MINUTES View Only Alarm
254 | OilRecMaxBst 2 1 20 1 0 0 2 10 Active ...|MINUTES View Only Alarm
255 | ToManyOilBst 45 1 120 1 0 0 2 10 Active ...| MINUTES View Only
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b. Variable Speed Compressor must be configured with Oil Level Switch sensor input.

MAGNUM Circuit Sl Screen

Circuit# | Suction Pressure Discharge Suctian Discharge Qil Pressure il Temp Wotor Temp Qil Flow Switch Liquid Temp
(reset Fressure Temperature Temperature
button )
b |1 | SuCtPsi A Disc Psi A Suct Tmp A Disc Tmp A Disc PsiA Mot Used hettr Flt 14 Mot Used Mot Used i
2 ...| SuctPsiB DiscPsi B Suct Tmp B Disc Tmp B DiscFsiB Mot Used htr Flt 38 Mot Used Mot Used I
3 oo | Suct Psi A Disc Psi A Suct Tmp A Disc Tmp A Disc Psi A Mot Used Mtr Flt 24 Mot Used Mot Used !
4 .o | SuctPsi B DiscPsi B Suct Tmp B Disc Tmp B DiscPsiB MNot Used Ittr Flt 48 Mot Used Mot Used i
5 ...| Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used i
[ oo | Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used !
7 .| MOt Used MatUsed Mot Used MatUsed Mot Used MatUsed Mat Used Mot Used Mot Used !
3 v | Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used !
9 oo | Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used !
10 ...| Mot Used MNot Used Mot Used MNot Used Mot Used MNot Used Mot Used Mot Used Mot Used i
|
Circuit# | Qil Seal Temp Fre Cil Filter Qil Float Leaving Temp | Refrigerant Temp Refrig. Leak Wane Position Ewap Suct Temp Ewap SuctPSI
(reset Sensor
button )
b |1 oo | Mot Used Mot Used Oil Ll 1A Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used
2 ...| Mot Used Mot Used Oil Lvl 3B Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used

5.6.3 Primary/Secondary Tandem Scroll Option:

If Setpoint #251 TYPE field is setup as “DELAY”, then the Fix Speed compressor is only allowed to run if the vari-
able speed compressor can run. If the speed compressor is locked out or disabled, the fix speed compressor will
be force in the “WVFD TANDEM OFF” state and not allowed to run. It is recommended to enable this option.

If setpoint #251 TYPE field is not a “DELAY” type, then the fixed speed compressor can run without the variable
speed compressor.

5.6.3.1. Oil Recovery Logic:
The oil recovery logic has two modes, Balance and Boost.

5.6.3.2. Balance Mode:

In Balance mode the variable speed compressor speed is set to the value in setpoint #251 “OilRecSpeed” and the
fix speed compressor stay off or is forced off. In this mode the variable speed compressor speed is increased to
pull oil from the fixed speed compressor oil sump. The variable speed compressor state is set to "OIL REC SPD
UP". If the fixed compressor was running, it state is set to "OIL REC OFF". If the fixed speed compressor is not
running, it will stay in its current state.

The balance mode is entered when the oil level sensor input has tripped for X seconds. X is defined by the time
field in setpoint #251. This indicate the level in the oil sump is low and we need to recovery the oil.

Whn entering the Balance mode, a check is performed to see if time since the last oil recovery action has been
too short, indication an issue with the oil or system. If the time of Y (setpoint #255 value) since the boost mode
occurred has not passed the compressors are locked out and the alarm “ToManyQilBst” (Too Many Oil Boost
actions) is generated. If the time of X min (setpoint #253 value) since the last oil recovery balance mode occurred,
the Balance mode is skip and logic goes right to the boost mode. If setpoint #253 is an alarm type, an alarm “To-
ManyQilBal” (Too Many Oil Balance Actions) is generated.

5.6.3.3. The balance mode is stopped when:
a. The oil level sensor input reads OK indicating oil has been recovery to the sump and level is good or,

b. Time delay specified in setpoint #252 “OilRecMaxBal” value field has been exceeded. If this condition
occurs, the oil recovery logic goes to boost mode, or

c. Run/Stop or flow, etc. wants the unit off, or
d. Compressor safety trip occurs.
5.6.3.4. Boost Mode:

In Boost mode the variable speed compressor speed is set to the value in setpoint #251 “OilRecSpeed” and the
fix speed compressor is forced on. In this mode both compressors are run to pull the oil back from the refrigera-

tion circuit. Both compressor’s states are set to "OIL REC BOOST ".
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The Boost mode is entered when the balance mode did not clear the low oil condition (balance mode max time
delay excess before oil level sensor indicator good oil sump level).

The Boost Mode is stopped when:
a. The oil level sensor input reads OK indicating oil has been recovery to the sump and level is good or,

b. Time delay specified in setpoint #254 “OilRecMaxBst” value field has been exceeded. If this condition
occurs, both compressors are locked out and an “OilRecMaxBst” alarm is generated, or

c. Run/Stop or flow, etc. wants the unit off, or
d. Compressor safety trip occurs.
5.7. Setpoint #139 Low Oil Level Safety

With oil recovery logic active this setpoint will now be ignored IF a compressor with a VFD has an Qil level. The oil
recovery logic will take over and control the compressor and lock it out if necessary.

If a compressor that is fixed speed (On/Off) with an oil level then setpoint #139 will be used to control the low oil
level safety and ignore the oil recovery logic.

If all compressors in the config file are VFD compressors with oil levels and none of the fixed compressors have
oil levels than please make setpoint #139 inactive as it serves no purpose.
5.71 Setpoint Descriptions Only

#251 — OilRecSpeed — HUMD or % - If setup as “Delay type” Fixed compressor cannot run without the vfd tandem.
If not setup as a delay type the fixed compressor will be able to run without the vfd compressor being
available.

Value — Speed in % to move the compressor to during an oil balance/boost
Time — Amount of time to wait in seconds after oil level is tripped before entering balance/boost

#252 — OilRecMaxBal — SECONDS - Alarm Type
Value — Max time allowed in seconds to stay in balance mode before moving onto Boost mode

#253 — ToManyQilBal — MINUTES — Alarm Type

Value — If an oil balance occurs twice within this time frame an alarm will be posted and the balance mode
will be skipped and will be sent straight to a boost mode.

#254 — OilRecMaxBst — MINUTES — Alarm Type
Value — Max time allowed in minutes to stay in the boost mode before locking out that circuit on an alarm.

#255 — ToManyQilBst — MINUTES — Alarm Type

Value — If an oil boost occurs twice within this time frame an alarm will be posted and the circuit will be
locked out.
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5.8. UNLOAD DELAY- RECIP/VFD COMPRESSORS
Config Version: 18.01Y or later

On the MAGNUM HVAC/RTU compressor screen, a new cell was added for setting the unload delay before pumpdown.
If there’s a value greater than “0” in this cell, the logic will enter the “Unload&PumpDown” state when calling for the
compressor to shut down. In this state, it will wait the amount of time in that cell, before closing the LLS & or Closing
the EXV to perform the normal pumpdown operation.

5.9. EMERGENCY STOP RELAY - CIRCUIT BASE
Config Version: 18.01Y or later

3 = Circuit Base | Circut 51 | Setpoints | Auth | Schedule | BMS Points | Ex/ Control | Lookup Table

- - Eﬁ-
I

T T |

New logic for “Coast” relay on Bitzer VFD compressors has been added to the Circuit Base on HVAC/RTU firmware.

This allows the ability to point to a relay, that will be activated whenever that circuit is in alarm, OR the unit is in safety
shutdown due to Phaseloss, Emg/Stop, etc.

Point to the relay as shown below in the Emergency Stop Relay box. (This relay is not a part of the compressor sequence
and can be located on any wired point.)

—
MAG RTU Circuit Base | Circutt 51 | Setpoints | Auth | Schedule | BMS Paints | F2/ Cortiol | Lookup Table:

5

[Z[&[&] 5er | 5o | R0

MAGNUM Circl
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Chapter - 6. Dehumidification Section (Condenser Info):

The dehumidification function will only be active if neither cooling nor heating is required and the sensor
specified for ‘Dehumid Mode” is above the value in setpoint #220.

Effective with version 18.03.01 release, a new option was added for controlling Dehumidification with
MCS-RTU firmware, 'Stage compressors On and Off by controlling sensor'.

220 [ Enable dehumidification | TARGET | If the ‘Forced Dehumidifying’ sensor is not used this set point will
mode enable dehumidification mode when the control humidity is above this
value and the dehumidify option is primary or the unit is in VENT ONLY
mode. Once in the Dehumidify Mode the humidity must drop below this
value minus the Low Zone offset.

Value: Enable dehumidification value.

High Zone: Not used

Low Zone: Differential humidity to exit the Dehumidify Mode.

Night Setback: Will adjust the dehumidify enable value if system is in
the unoccupied mode.

6.1. ‘Force X on (old way)' Specify compressor staging method.
Uses Sensor for "Forced Dehumidifying"

6.2. ‘Stage On and Off by Control Sensor’
Specify which sensor to stage the compressor on/off when in dehumid mode.

6.2.1 Setpoints for Dehumid 'Stage On and Off by Control Sensor’
Setpoint Information Screen
| 3 Name Value Min Max Adijust Time | Max Time || Lockout Safety Active or Select Value: Level Of Type of High Low | Setback
Value || (SEC)| Allowed || Delay Down Non-Active | Hdecimals& | Auth. To | Setpoint | Zone | Zone
(SEC) (HRS) | Time(MIN) print char Display
218 | Enable Cocl 72 65 85 0.5 0 0 0 0 Active T.EMP View Od'y Ta'.get 0 1 2
219 | Enable Heat 66 40 75 05 0 0 0 0 Active ...| TEMP View Only Target 2 0 2
220 | Enable Dehum 55 40 75 1 0 0 0 0 Active --.| HUMD or % View Only Target 0 0.5 0
Magnum RTU Information Screen B
Information Panel Selector
(" General Info " Ventilation Info (" Cooling Info (+ Condenser Info (" Heating Info " Lockout Info
Unit Type
" Constant Yolume " Variable Air Volume (+ Variable Air Volume Single Zone " 100% Outside Alr Makeup
Condenser Information
Condenser Ty
IModuIating Individual v I Mode Type of Humidification L.
0 * Pimaty  ( Secondary (  NotUsed " Evaporator " Steam/Mist  NotUsed
1 z Use Unit Heat?
* Yes " No
Chilled Water Valve Chilled Water RO
T INol Used v I Not Used v
Not Used 54 Number of Cool Duct Heater
1 v Not Used v
Retum Air Bypass Damper |
Condenser Reset RAB Daper RAD Fagk
lm | Not Used |1 |Not Used v
Bank = Force X Stages On Always
Yes  ©No < Stage On And Off By Ctl Sensor
Start Control on Analog Output: -
o s | Default Analog Output % When Compressor is OFF |
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Dehumidification Section (Condenser Info) continued

(¢ General Info " Ventilation Info " Cooling Info

" Constant Yolume " Variable Air Volume

,i Wamin Rela
Warning v

Run/Stop Switch Phase Loss
|F|un/Stop L] Alam Rel INot Used ll
Alarm 7

Network Run/St Unit KW
Net R/S - Unit ON/OFF RO | [Not Used ~
Not Used -
= Unit Status Lo
EmgStop v Not Used ~ Not Used v

Switch to Cooling/Heating (* C

Magnum RTU Information Screen
Information Panel Selector

" Condenser Info

Unit Type
% Variable Air Volume Single Zone
General Information

" Night Setback
+ On/Off

" Heating Info

ied SW

Not Used >

Overmide SW

[NotUsed ]

" Lockout Info

¢~ 100% Outside Alr Makeup

Forced

Not Used v
Forced {

Not Used M

Forced Dehumid

Not Used v

Switch to Dehumid

Cooling Target Cooling Enable

INot Used

|

Dehumid Target

Supply Temp. Outside Temp. Retum Temp.
[Supplyai T | | [Ambient T | | [Not Used |
Supply Humidity Outside Humidity Retum Humidity Demand Limit FLA % ;
|Not Used ﬂ IDaDewpoinl LI ]Not Used L‘ [Nethled Ll ‘
Mixed Air Demand Limit Steps | |
{

Dehumid Enable

Filter
Not Used _V_l

Flow Switch

UnitFlow >,

[Not Used

|NotUsed LI INotUsed

Temp Control Sensor Fan Relay

LI INolUsed LI

INol Used

=

INol Used

INot Used LI

LI |Nol Used v

INol Used

|

INo! Used

If neither cooling nor heating is required the RTU will be Ventilation Only. From this mode the system can enter
a dehumidification mode if the humidity is greater than setpoint #220 or if the Forced Dehumidifying is used

and it is on. If the system is moving from the cooling mode to the ventilation only mode and dehumidification is
required, the system will not turn off any cooling stages that have been turned on.

6.3. Unit Sensors

The set of sensors for Supply, Ambient, Return and
Zone sensors are used in the control logic as in-
dicated in the Control 'Mode On' section as shown
above.

Flow Switch if used, this digital input must indicate
that there is flow or the unit will be turned off due
to no flow.
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Supply Temp. Outside Temp. Retum Temp.
[SupplyaiT | | [Ambient T | | {NotUsed |
INot Used LI lDaDewpoinl LI ,Not Used LI

Zone Humidity Mixed Air Filter
,SpaceH .LI [Nol Used Ll INol Used .Ll

Zone Temp. Flow Switch
I SpaceT LI l UnitFlow LI
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Chapter - 7. Electric Heat For Reheat In Dehumidification

Config Firmware Version 17.62S and above

Two fields need to be set in the config. Only compressors that are allowed to run are those setup with Reheat
type. Decide which compressors run in Reheat Mode with electric heat.

Magnum RTU Information Screen

Information Panel Selector

 General Info " Yentilation Info i~ Cooling Info i+ Condenser Info i~ Heating Info " Lockout Info
Unit Type
" Conztant YVolume t« WYariable Air Volume " Wariable Air Yolume Single Zone  100% Outzide Alr Makeup
Condenser Information
Condenser Type
RO Step Individual | Mode Type of Humidification

o Primary (" Seconday [ Mat Used " Evaparator " Steam/Mist ot zed

AO Starting St
I1 E:,' \ Use Unit Heat?

0 es " Ma
Chilled Water Valve Chilled Water RO
Sump T INot Uzed LI INDt Uzed
INDtUSBd =] Number of Cool Stages i Duct Heater

|1 LI INot Used

Returmn Air - Damper

Condenser Reset RAB Damper

INot |lzed vI IND[ Used LI INot lsed

Mewly Stated Comp
Controls Comman Fan

Bank
" Yes o

Contral Condenser On:
& Disz PSI

" Disc/Suct Ratio
" Diff PSIDisc-Sust)
& Other 51

In below example cmp 1A and cmp2A has reheat type set as “Fixed” so these are the only compressors
allowed to run in dehumidification mode. If you want all compressors to run then set all reheat types to fixed.

MAGNUM Circuit Base Screen

Information that relates to compressors on the circuit

Circuitdt | # of Starting Part Start Fast Type of 2nd Comp. Econo Unloading Loader HGB Liquid ol Mod L

[reset Comp Compressor Winding Unload Unloader LLS LLS Economizer Control Stages Type Injection |Equalization| Motor 5
button) ROs RO Bypass [Subcooler] Control

k1 - 3 ComplA l No ...|No ...|No ...| EX¥ only Mo |---|Ho 2o Slide %|...| 0 Unloadi On/OF No No No No
2 .| 2 Comp2A ! ...|No ...|Ho -..| EX¥ only Ho |---|Ho 2o Slide %|...| 0 Unload: Hone No No No No
3 -1 Comp1B No No ...|Ho -..| Hone Ho [---|Ho «oe Slide 2|...| 0 Unload: Hone No No No No
4 - 1 Comp2B No ...| No' .| Ho -..| Hone Ho [---|Ho oo Slide 2|...| 0 Unload: Hone No No No No
5 - 0 Mot Used No ... No -..| EX¥ only Ho |.../Ho ...| Slide 2|...| 0 Unload: Hone No Mo No No
6 -0 Mot Used No -..| Mo -.-|No e only No |[... No ... Slide %|...| 0 Unload: Hone No Mo No No
7 .| 0 Not Used No -..|Ho -..|No ...| None o |.../No ...| Slide %|...| 0 Unload: Hone No Mo No No
[ .0 Not Used No  [../No  [..|No ...| None No~maiNo ...l Slide 2[...| 0 Unloadi  |None No No No No
4
Select Outp Senzor Inputs per circuit
Circuit | Alarm Relay | Comp Proof Compr Compressor | Slide Closed | Pump Down Evaporator Flo Circuit 1GY Open Reheat Reheat AD Reheat RO
i Speed[%] or Speed Fault Indicator EXY¥ Dutput W 4 Type
[reset Modulate Hot
|| buttnn Rasz AN

1 ...| Hot Used Proof C1A C1¥FDNorm: Hot Used Hot Used MHot Used Sys1C/H1: Hot Used Not Used m Fixed Mot Used Not Used
2 ...| Hot Used Proof C2A Mot Used FailC2A Hot Used Mot Used Sys2C/H1: Hot Used Hot Used Not Usec Fixed Mot Used Not Used
3 =:| Not Used Proof C1B Mot Used FailC1B Not Used Not Used Mot Used Mot Used Not Used Not Usec  JMone Not Used Not Used
4 ..| Mot Used Proof C2B Mot Used FailC2B Not Used Not Used Mot Used Mot Used Not Used Not Usgec !None Mot Used Not Used
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7.1. Heat pump Units

You can now have one reverse valve relay output per suction group. Before the only two options were,
reverse valve relay for the whole unit or reverse valve relay for each compressor circuit. Now the third
option allows reverse valve per suction group, ire tandem compressor share reverse valve relay.

Magnum RTU Information Screen

Information Panel Selector

" General Info I~ Ventilation Info " Cooling Info " Condenser Info f+ Heating Info " Lockout Info

Unit Type
" Constant Yolume * Wariable Air Volume " WYarnable Air Yolume Single Zone i 100% Outszide Alr Makeup

Heating Information

1 Reversing Valve Per Suction Group
& Yes [Shared) ¢ Mo (Per Comp)

Unit Rev. Valve P efrost P
INUtUsed vl " Special

Defrost Type State After Post Defrost Pump Down

IHeverse Cycle vl o Amticycle  © Keep Running

Relay Output Information Screen

Point Name Slide | Slide | Slide | Design | Design Nominal EXV Start Type EX
Number Mult. | Div. | OFf |Suc PSI| Dis PSI| Tonnage(of Step) | (When Lead) A
» ...| Blower _— |— |— |— — — — Standard —
...| Comp 1A — | — |— |— |— o 40 Step w\ EXV —]

— | — |— [— [— ]— — Standard —]

- 1Valve — | — |— |— [— |— — Standard —]

...| Comp 1B — | — |— [— [— ]— — Standard —]
.|SPAREM6 / | — [— |— |— |[— [— — Standard —

— | — | — |— [— o 40 Step w\ EXV —]

. alve ~ | — [— = |— = ]— — Standard —

...| Comp2B — | — |— [— [— ]— — Standard —]

..| SPAREM-10 — | — |— |— [— |— — Standard —]

3. For Heat pump units — Setpoint #159 controls what type of Post Defrost Pump down logic is performed. If
setpoint #159 “TYPE?” field is not equal to “TARGET” type a special post def pump down logic is performed.

Special Post Def pump down works as follows:
a. Compressor relays are turned off for X time (X is the value of setpoint #62 “Pmp Dwn Dely”.
b. Reverse Valve relay is on for the first 10 seconds, then it turned off.
c. After the pump down time delay:

* Compressor relays comes back on.

*If VFD cmp speed goes to 30% (or setpoint #158 low zone — if #158 is a “Target” type)

*After 10 seconds compressor speed goes to 50% (or setpoint #158 setback value).

*After 25 seconds compressor state goes back to normal — recip comp goes back to state prior to defrost,
system go to holding.

Normal Post Pump down works as follows:

Liquid line solenoid relays are closed, EXV off and compressor pumps down, Once pump down suction pressure
value is reached, or max time delay, the compressor:

a. if setpoint #162 (new feature just added) is a “Target” type the compressor goes to anti-cycle.

b. else compressor goes back to run state.
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4. For Tandem or Trio compressor (multi compressor on same suction group) forced all compressors running
into defrost state, once one compressor wants to defrost. And if compressor in suction group is off, do
not allow it to start. Wait for the defrost to finish before stating any more compressor on the suction group.

5. If compressor was in defrost state and run/stop was placed in the stop mode, the defrost would have to fin-
ished before the compressor would stop. Now the defrost is stopped and the compressor will go off quickly.

158 | DEF TRIG TMP SETPOINT | If a defrost option has been specified and either coil #1 or coil #2
temperature is less than or equal to this setpoint a defrost cycle will be
started if sufficient time has elapsed since the last defrost.

159 | DEF TRIG CYC SETPOINT | Target - If the setpoint type = “ TARGET” type, then normal post defrost
pump down occurs, else if = “TARGET” type then special post def
pump down is perform. The comp is turned off for time setup in the
setpoint #62 “Pmp Dwn Dlay” value field and Cmp VFD spd is set to
30% for 10 second, then 50% for 15 seconds, then cmp is set back to
normal operation.

162 | DEF TERM DEL SETPOINT | The length of time in minutes of the defrost cycle.
Target - If the setpoint type = 'Target' type, the comp goes to anticycle
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Chapter - 8. Humidification Section (Condenser Info):

The humidification function is selected in the Condenser Info window. Its purpose is to add humidity to an
area. Types of humidification are Not Used, Evaporator or Steam/Mist. .

Setpoints:
If humidification function is active then set points #35, #36, #134. #135 #189 are used.

35 [ Humidity Target TARGET Required if Humidity option is specified as other
than

‘Not Used'".
Value: Humidity target.
Safety time: Not used

High zone: added to value to create the top of
zone.

Lo zone: subtracted from value to create the bot-
tom of zone.

Night setback: if the control value is greater than
the value plus the night setback, the humidity
control will be off.

36 | Humidity Adjustment DELAY Required if Humidity option is specified as other
than

‘Not Used'.

Value: Maximum adjustment to humidifier valve.
Safety time: Delay between adjustments.

MIN VFD Opening: Minimum opening.

MAX VFD Opening: Maximum opening.

134 | Humidity Damper Target TARGET Required if Humidity option is specified as other
than

‘Not Used’ and a damper has been specified.
Value: Humidity Damper target.

Safety time: Not used

High zone: added to value to create the top of zone.

Lo zone: subtracted from value to create the bottom
of zone.

Night setback: Not used.
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8.1.

8.2.

8.3.

8.4.

8.5.

135 | Humidity Damper Adjust- DELAY Value: Minimum adjustment.
ment Safety time: Delay between adjustments.
MIN VFD Opening: Minimum opening.
MAX VFD Opening: Maximum opening.

MAX ADJ: Maximum adjustment to the opening
percentage that can be made at one time.

189 | Humidification Fault ALARM Used for alarm message when the humidification
sensor fault has been on for a time greater than

the value in the safety time cell. This alarm will not
generate a lockout or turn off any of the humidifica-
tion points.

Type of Humidification

Specify the type of humidification:
Evaporator can be active in any mode.
Steam/Mist, can only be active in either Vent Only or Heating mode.
Not Used, no humidification is available.

Control with Cooling

These options are only available with Evaporator type of humidification is selected. They have not been imple-
mented at this time. If Evaporator type is selected then humidification can be active with all stages of cooling.

Humidification Control
Specify control information:
Enable RO, this relay will be turned on if humidification is active.
MOD Valve AO, if VFD is to be modulated, select analog output.
Humidification Fault SI, fault indicator must be a digital input.
Control Humidification SI, sensor that will determine if humidification is needed.

Damper Control
If a damper is associated with the humidification function specify control information:
Damper RO, damper relay is not used.
Number of Damper RO’s, not implemented.
Damper AO, if VFD is to be modulated, select analog output.
Damper Control Sl, sensor that will determine Damper AO modulation.

Control Sequence
If the is not in a lockout state, the humidification options will be checked.
Relays will be turned on and analog outputs will be modulated based upon the associated set points.

40



MCS-RTU MANUAL

Chapter - 9. Select Heating Info (Not Heat Pump)

The RTU unit heating consists of primary and auxiliary heat. Not all types of heating are supported in
the auxiliary heat stage. Select the type for the primary, the options in auxiliary will be adjusted and only
show the allowable options.

Before auxiliary heating is allowed; primary must be at its maximum.

Above example uses MOD SCR (variable electric heat) for primary and auxiliary has 12 stages of fixed
electric heat. Before any stages of fixed heat can be turned on the SCR must be at 100%. Once auxiliary
heat begins and the heat requirement decreases all fixed electric heat must be must be turned off (aux-
iliary is off) before the SCR will be varied. If the fixed stages of electric must be on for minimum time this
value is set up in the ROs information screen.
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Chapter - 10. Select Heating Info (Heat Pump)

If the unit is a heat pump, Heat Pump option set to Yes; when heating is required the heat pump will be placed
in heating mode and act as the first stage of heating. This will remain as the first stage as long as the ambient
temperature is above setpoint #133. If additional heating is required the system will use the auxiliary heat.

e
Mat Used -

Mot Used -

P

The emergency heating can only be used if the heat pump is no longer active due to low ambient temperature
or a failure.
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Chapter - 11. Select Heating Info (Mod Gas)

o
)
LM
»

F

»
o
" o

The above Heat Type selection is for MOD Gas. This requires:
Two analog outputs that match the number of mod gas valves indicated.

Mcd Gas 1 Standard
Mcd Gas 2 Standard

Five stages, two associated with the gas valves these are 2 stage fans and 3 associated with the number of
staged gas steps. The following relay outputs are required:

oo CMT W3 low —_— | — | | —_— — —_— Standard
.| CM1 W2 hi e e i —_— — — Standard
ol CM 2W3 low _ | — | — |—= — —_— J— Standard
.| CM 2W2 hi _— | — | — | — — J— I Standard
.lcm3 — |— |— |— |— [— J— Srandard
.| CM 4 —_— | |— | — —_— —_— J— Srandard
| CM 5 — — — —_— —_— — —_— Standard

The raise in TEMP required to prove ignition is now based upon the lowest TEMP recorded during the ignition
sequence.
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# Name Type Description
184 | Mod Gas Adjustment DELAY Adjustments for mod gas valve and minimum and maximum valve
openings.
Value: Minimum adjustment.

(This setpoint is also used with Safety time: De-lay be'FV\{een adjustrpents.

Direct Fire type of heating and MIN VFD Opening: Minimum opening.

Modulating SCR.) MAX VFD Opening: Maximum opening.

MAX ADJ: Maximum adjustment to the opening percentage that
can be made at one time.
185 | Mod Gas multiplier & divisor DELAY -The value is the multiplier.
& time that the gas stage must -The time cell is the minimum time that the gas stage must be in
be off the TIME OFF state. This is similar to an anti-cycle timer.
. o ) -Min Opening is not used.

(Thls se'Fpomt is also usgd with ~Max Opening is not used

Direct F|r.e type of heating and -Max Adj is the divisor used to fine tune the adjustments

Modulating SCR.)

186 | Mod Gas ignition LOCKOUT | Only used if the Ignition Indicator sensor is not used.
-The Value is the increase in heat that is needed to prove
that ignition has been successful. If the control tempera-

(This setpoint is also used ture decr'eases while waiti.ng for ignition, the heat in-

with Direct Fire type of crease will !oe based on this vglue. ' S

heating) -The time field contains the time to wait for ignition, if
time expires then mark this stage off line and generate an
error message (only one error message will be generated
between lockout reset).

-The time to ignore safety cell contains the time that the
step will remain in the warm up state.
187 | Mod Gas Fan switch to high | SETPOINT | Determines when the system will switch from low fan
speed (not used with Direct speed to high fan speed.

Fire type of heating) When the mod gas opening is greater than value of this

setpoint plus the value in setpoint #184 the high speed fan
will be turned on.
With MOD GAS heating types when warm up has been sat-
isfied, use high zone of set point #187 as the valve opening
if is greater than 0 else use the minimum valve opening in
set point #184.

(With all types of MOD GAS & SCR heating types can handle up to 30 fixed stages.)

(With MOD GAS heating types when warm up has been satisfied, use High zone to Setpoint #187 “Mod Gas
Fan switch to high speed (not used with Direct Fire type of heating)” as the value opening if is greater than 0,
else use the minimum valve opening is Setpoint #184 “Mod Gas Adjustment”.)
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Chapter - 12. Mod Gas Capacity Heating States

NOT USED, indicates that there is no heating steps.

OFF HIGH AMB, the heating has been disabled due to high ambient. Refer to setpoint #133.
DISABLED, all heating stages have been disabled.

OFF, all heating stages are off.

LOADING, additional heating is required. The system is increasing capacity.
UNLOADING, less heating is required. The system is decreasing capacity.
HOLDING, heating is within the heating zone.

HOLD FOR IGN, this state is only for MOD GAS type of heating. An additional step of heating has been
turned on and waiting for a rise in control heating temperature. Refer to setpoints #186.

9. HOLD MG START, this state is only for MOD GAS type of heating. A modulating valve step has been
started with a valid ignition; now wait for warm up period. Refer to setpoint #186.

© N o o hr 0N

10. LOADED, all heating stages have been turned on.
11. UNLOADED, all heating stages have been turned off.
12. OFF NO FLOW, all heating stages have been turned off due to no flow.
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Chapter - 13. Mod Gas Stage Heating States

1. NOT USED: step is not used.
2. MOD OFF READY: MOD GAS valve step is ready to be activated.
3. MOD OFF TIME: MOD GAS valve step is off due to time from when the step was turned off.

# Name Type Description
185 | Mod Gas multiplier & DELAY -The value is the multiplier.
diviMod Gas multiplier & -The time cell is the minimum time that the gas stage must
divisor & time that the gas be in the TIME OFF state. This is similar to an anti-cycle
stage must be off timer.
-Min Opening is not used.
(ThIS SetpOint is also used -Max Opening is not used
with Direct Fire type of -Max Adj is the divisor used to fine tune the
heating and Modulating adjustments.
SCR.)

MOD ON; MOD GAS valve step is on. The associated analog output will be modulated.

MOD HOLD IGN: MOD GAS valve step has been initiated but prove of a valid ignition has not yet oc-
curred. Refer to setpoint #186.

6. MOD HLD WARMUP: MOD GAS valve step has a valid ignition and is now in the warm up state. Refer to
setpoint #186.

STEP OFF READY: MOD GAS fixed step is ready to be activated.

STEP OFF TIME: MOD GAS fixed step is off due to time from when the step was turned off. Refer to set-
point #186.

9. STEP ON: MOD GAS fixed step is on.

10. STEP HOLD IGN: MOD GAS fixed step has been initiated but proof of a valid ignition has not yet oc-
curred. Refer to setpoint #186.

11. SAFETY NO IGN: MOD GAS valve or fixed step was initiated but time expired prior to proof of a valid
ignition. Refer to setpoint #186.

12. LOCKOUT NO IGN: MOD GAS valve or fixed step this state is not used at this time.
13. OFF: Not a MOD GAS step, it is off.

14. LOADING: Not a MOD GAS step, it is loading.

15. UNLOADING: Not a MOD GAS step, it is unloading.

16. LOADED: Not a MOD GAS step, it is fully loaded.

17. HOLDING: Not a MOD GAS step, it is holding.

18. UNLOADED: Not a MOD GAS step, it is fully unloaded.
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Chapter - 14. Select Heating Type (Direct Fire)

Magnum RTU Information Screen
Information Panel Selector

" General Info 7 Wentilation Info " Coeoling Inifo " Condenzer Info + Heating Info " Leckout Info
Unit Type

" Constant Volume " Variable Ail Volume © Variable Air Volume Single Zone  100% Dutzide Alr Makeup
Heating Information

Hest Typs
(= Divect Fee:
£~ MOD Gas

| MOD Het 'Woater
I~ MOD SCR
OO Hot Wates
I~ Staged Gas

" Staged Electic
i~ Mot Used

This type of heating is similar to the MOD Gas type. Both cause an ignition to occur and wait for verification
by an increase in the control temperature.

The above selection of Direct Fire requires one valve, Analog Output, and one Relay Output. If the Ignition
Indicator is specified it must point to a digital input which will be on to indicate proof of ignition. If it is not used
then the rise in temperature will be used as proof of ignition.

The raise in TEMP required to prove ignition is now based upon the lowest TEMP recorded during the ignition

sequence.
# Name Type Description
184 | Mod Gas Adjustment DELAY Adjustments for mod gas valve and minimum and

maximum valve openings.

Value: Minimum adjustment.
(This setpoint is also used
with Direct Fire type of ) o )
heating and Modulating MIN VFD Opening: Minimum opening.

SCR.) MAX VFD Opening: Maximum opening.

Safety time: Delay between adjustments.

MAX ADJ: Maximum adjustment to the opening
percentage that can be made at one time
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(This setpoint is also used
with Direct Fire type of
heating)

185 [ Mod Gas multiplier & DELAY -The value is the multiplier.
divisor & tlmbe ﬂ]l?t the gas -The time cell is the minimum time that the gas stage
stage must be o must be in the TIME OFF state. This is similar to an anti-
cycle timer.
(This setpoint is also used “Min Opem.ng I_S not used.
with Direct Fire type of -Max Opening is not used
heating and Modulating -Max Adj is the divisor used to fine tune the
SCR.) )
adjustments.
186 | Mod Gas ignition LOCKOUT | Only used if the Ignition Indicator sensor is not used.

-The Value is the increase in heat that is needed to
prove that ignition has been successful. If the control
temperature decreases while waiting for ignition, the
heat increase will be based on this value.

-The time field contains the time to wait for ignition,
if time expires then mark this stage off line and gener-
ate an error message (only one error message will be
generated between lockout reset).

-The time to ignore safety cell contains the time that
the step will remain in the warm up state.
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Chapter - 15. Direct Fire Capacity States

NOT USED, indicates that there is no heating steps.

OFF HIGH AMB, the heating has been disabled due to high ambient. Refer to setpoint #133.
DISABLED, all heating stages have been disabled.

OFF, all heating stages are off.

LOADING, additional heating is required. The system is increasing capacity.
UNLOADING, less heating is required. The system is decreasing capacity.
HOLDING, heating is within the heating zone.

HOLD FOR IGN, this state is only for MOD GAS type of heating. An additional step of heating has been
turned on and waiting for a rise in control heating temperature. Refer to setpoints #186.

® N O o s 0N =

9. LOADED, all heating stages have been turned on.
10. UNLOADED, all heating stages have been turned off.
11. OFF NO FLOW, all heating stages have been turned off due to no flow.
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Chapter - 16. Direct Fire Stage Heating States

10.

1.
12.

NOT USED: step is not used.
MOD OFF READY: MOD GAS valve step is ready to be activated.

MOD OFF TIME: MOD GAS valve step is off due to time from when the step was turned off. Refer to set-
point #186.

MOD ON; Direct Fire GAS valve step is on. The associated analog output will be modulated.

MOD HOLD IGN: Direct Fire GAS valve step has been initiated but prove of a valid ignition has not yet
occurred. Refer to setpoint #186.

STEP OFF READY: Direct Fire GAS fixed step is ready to be activated.

STEP OFF TIME: Direct Fire GAS fixed step is off due to time from when the step was turned off. Refer to
setpoint #186.

STEP ON: Direct Fire GAS fixed step is on.

STEP HOLD IGN: Direct Fire GAS fixed step has been initiated but prove of a valid ignition has not yet
occurred. Refer to setpoint #186.

SAFETY NO IGN: Direct Fire GAS valve or fixed step was initiated but time expired prior to proof of a
valid ignition. Refer to setpoint #186.

LOCKOUT NO IGN: Direct Fire GAS valve or fixed step this state is not used at this time.
OFF: Not a Direct Fire GAS step, it is off.
Heating status is display both on the MCS Magnum display and by MCS Connect.

50



MCS-RTU MANUAL

Chapter - 17. Pre Heater:

The pre heater can be used to pre heat the incoming air based upon Setpoint #129. Either or both a relay or
analog output can be specified. If analog output then Setpoint #130 will be used for adjustments.

17.1. PRE HEATING:
The purpose of the pre heating function is to pre heat the incoming air if needed.

The function is setup in the Pre Heating section under the Heating Information window, accessed by the Heat-
ing Info button.

Pre-Heater RO: Select the first pre-heater relay. Multiple steps are supported but they must be consecutive
relays.

Number of Steps: Number from 0 to 12. If 0, then the pre-heating function is not active.
Pre-Heater AO: Select the analog output that is to be modulated. This may be ‘Not Used'.

Control Sensor: Select the control sensor input that will be used to determine amount of heating that is re-
quired. This is usually outside temperature.

1711 MCS Configuration Setup

The function is setup in the Pre Heating section under the Heating Information window, accessed by the Heating
Info button.

Pre-Heater RO: Select the first pre-heater relay. Multiple steps are supported but they must be consecutive
relays.

Number of Steps: Number from 0 to 12. If 0, then the pre-heating function is not active.
Pre-Heater AO: Select the analog output that is to be modulated. This may be ‘Not Used’.

Control Sensor: Select the control sensor input that will be used to determine amount of heating that is re-
quired. This is usually outside temperature.

17.1.2 Setpoints
The following Setpoints must be setup for the pre-heating function.

Setpoint #44, PRE-HEAT MUL/DIV (type = Target): Purpose is to enable fine tuning the adjustment to both
the delay timer and the AO opening.

- Value: multiply adjustment for the AO opening

- Safety time is not used

- High Zone cell is the multiply adjustment for the time delay between making adjustments
- Low Zone cell is the divisor adjustment for the time delay between making adjustments

- Night Setback cell is the divisor adjustment for the AO opening

Setpoint #170, PRE-HEAT TARGET (type = Target): Purpose is to develop the control zone for heating the
incoming air.

- Value: target of the pre-heat function

- Safety time is not used

- High Zone cell is added the value to produce the high zone

- Low Zone cell is subtracted from the value to produce the low zone
- Night Setback cell is not used
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17.2.

17.3.

1 7.4.

1 7.5.

17.6.

Setpoint #179, PRE-HEAT ADJUSTMENT (type = Delay): Purpose is provide adjustment limits and mini-
mum and maximum AO settings.

- Value: minimum adjustment that can be made

- Safety time is the delay between adjustments.

- MIN VFD Opening: this is the minimum AO setting

- MAXVFD Opening: this is the maximum AO setting

- MAX VFD Adjustment: this is the maximum adjustment that can be made

Control Zone

The control is developed based upon Setpoint #170. The AO will be modulated and pre-heating relays will be
turned on or off to maintain the control temperature within this zone. When within this zone the delay counter
will not be decremented.

Delay Timer

The delay timer is initially set to the safety time of Setpoint #179. The delay timer is decremented based upon
the difference between the control temperature and its target (Setpoint #170) this value is then adjusted by
the values in Setpoint #44. The maximum decrement is 10 that can be made each second.

AO Setting Adjustment

The AO adjustment is based upon the difference between the control temperature and its target (Setpoint
#170) this value is then adjusted by the values in Setpoint #44. This value is then checked for its minimum
and maximum adjustments based on Setpoint #179.

Adjustments to the AO setting will be made when the delay timer reaches zero. The delay counter will then be
set to safety time of Setpoint #179.

The actual AO setting will be limited by its minimum and maximum values in Setpoint #179.

Pre-Heat Sequence of Operations
- If the unit is not in a normal run state, the pre heat will be off.

- Once the control temperature is below the control zone the pre heat sequence will begin. The first re-

lay will be turned on and the AO setting will be at its minimum value. The AO setting will be increased to its
maximum value (Setpoint #179); at this point the next step of heating will be turned on if available and the AO
setting will be set to its minimum value. The AO setting will be increased until it reaches the maximum value.
Once all heating steps are on then the AO setting will remain at its maximum value.

- When the control temperature is within the control zone there will be no adjustments.

- When the control temperature is above the control zone the AO setting will be decreased to its minimum
value (Setpoint #179); at this point a heating step will be turned off if available and the AO setting will be set
to its maximum value. The AO setting will be decreased until it reaches the minimum value. Once all heating
steps are off the AO setting will be zero. The pre heat will remain off until the control temperature is below the
control zone.

Pre-Heat OFF

When the pre heat is off, all steps will be off and the AO setting will be zero. Note, this function will not be
enabled if the system is in either the cooling or dehumidification mode.
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Chapter - 18. Split Manifold Heating

This is similar to modulating gas except there will be 4 RO’s tied to each gas valve. The first 2 RO’s are the 2
stages for the gas valve. The sequence for this type of heating will be:

»
L
 J
=}
L
(15
g
[ 1No

Heat Stage 1A
Heat Stage 1B
CombMtriLo
CombMtr1Hi

In the Magnum RTU screen under the heating info screen select Split Manifold as your primary heat. It needs
to be setup as follows.

-In the “Split Manifold Valve” cell select the first gas valve.

-In the “Split Manifold Fault” cell select the Sl if there is one for the heater fault.

-In the “Number of Valves” cell select the number of modulating gas valves you have.
-In the “Split Mini Starting RO” cell you will select the first RO in the sequence.

-In the “ignition Indicator” cell select the Sl if there is one.
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# Name Type Description
184 | Mod Gas Adjustment DELAY Adjustments for mod gas valve and minimum and maxi-
mum valve openings.

(This setpoint is also used Value: Minimum adjustment.

with Direct Fire type of Safety time: Delay between adjustments.

gg;t;ng and Modulating MIN VFD Opening: Minimum opening.

' MAX VED Opening: Maximum opening.
MAX ADJ: Maximum adjustment to the opening percentage
that can be made at one time
185 | Mod Gas multiplier & DELAY -The value is the multiplier.

divisor & tlrEe t?_?t the gas -The time cell is the minimum time that the gas stage must

stage must be o be in the TIME OFF state. This is similar to an anti-cycle
timer.

(This setpoint is also used -Min Opening is not used.

with Direct Fire type of -Max Opbening is not used

heating and Modulating X p. } el o ! ) )

SCR.) -Max Adj is the divisor used to fine tune the adjustments.

186 | Mod Gas ignition LOCKOUT | Only used if the Ignition Indicator sensor is not used.
-The Value is the increase in heat that is needed to prove

(This setpoint is also used '(cjhat ignition:_?s begr_1 sufcce_ssfl_JI.. If thﬁ Cﬁntro_l temperat_tljlre

with Direct Fire type of becgeasgs w |h¢ walltmg or ignition, the heat increase wi

heating) e based on this value.
-The time field contains the time to wait for ignition, if time
expires then mark this stage off line and generate an error
message (only one error message will be generated be-
tween lockout reset).
-The time to ignore safety cell contains the time that the
step will remain in the warm up state.

187 | Mod Gas Fan switch to high | SETPOINT | Determines when the system will switch from low fan speed

speed (not used with Direct to high fan speed.

Fire type of heating) When the mod gas opening is greater than value of this set-

point plus the value in setpoint #184 the high speed fan will
be turned on.
With MOD GAS heating types when warm up has been satis-
fied, use high zone of set point #187 as the valve opening if
is greater than 0 else use the minimum valve opening in set
point #184.

RO “Heat Stage 1A” will turn on and the gas valve will be set to 100% for ignition. Once ignition is proven the gas
valve will go through a warmup period. After the warmup period the gas valve then gets set to a certain value (see set
points). The gas valve will then modulate as usual. Once the gas valve reaches the value in the MAX VFD Open-

ing cell of Set Point #184 the RO “Heat Stage 1B” will then turn on and the gas valve will go through its ignition and
warmup sequence again. If there is a 2nd stage of Split Manifold Heating then the sequence will continue to stage 2.
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Chapter - 19. Magnum Keypad And Display

All Magnum LCD displays are identical to the displays documented in the Magnum Version 17 Manual with
the exception when the Status is selected from the Main Menu screen.

When the status is selected a series of RTU screens can be scrolled through which provide the RTU status.
When the Cooling status display is reached, this is the same as the Unit status screen for HVAC units. This
is followed by the individual compressor information screens. These screens can be scrolled by using the F2
(Page up) and F3 (Page down) buttons.

All screens consist of up to 6 lines of data. Line 1 will always contain the time (hours: minutes) and the screen
heading.

19.1. RTU Base Screen

DESCRIPTION

TE) : Line 1: Hour: Minute RTU
OCCURT E-E? AR AS e G L!ne 2: RTU sTATE
CFE - - Line 3: Time in current state
- o Line 4: STATUS of the building time (Hour:Minute:Second)
Line 5: MODE & time (Hour:Minute:Second)

RTU STATE can be:

1. PowerUpDelay

2. MCS IO FAILED

3. UNIT IN LOCKOUT
4. OFF SMOKE ALARM
5. OFF RUN/STOP

6. EVAP FAN ONLY

7. COOLING STATE

8. HEATING STATE

9. DEHUMID STATE
10. SWITCHING STATE

RTU STATUS can be:

1. OCCUPIED
2. UNOCCUPIED
3. OVERRIDE

RTU MODE can be:

1. COOLING MODE
2. HEATING MODE
3. DEHUMIDITY

4. OFF
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19.2. RTU PRIMARY Heating
(Only displayed if primary heating is used)
DESCRIPTION

Line 1: Hour: Minute Heat Sl sensor value of heating control/heating Trg
Line 2: Heating STATE
Line 3: Primary Heat STATE & D: (delay counter in seconds)
Line 4: Type of heating for this stage
If type of heating is variable
Line 5:WTD % ACT % ROC
Line 6: Analog wanted %, actual % and the rate of change of the control heating
temperature
If type of heating is fixed step
Line 5: WTD ACT AVAIL ROC
Line 6: Number of steps wanted on, actual steps turned on, available steps and
the rate of change of the control heating temperature

Heating STATE can be:

HEAT NOT USED
HEAT OFF hiAMB
HEAT DISABLED
HEAT IS OFF
HEAT LOADING
HEAT UNLOADING
HEAT HOLDING
HEAT LOADED
HEAT UNLOADED

CONOORAWN =

Heating stage STATE can be:

NOT USED
OFF
LOADING
UNLOADING
LOADED
HOLDING

UNLOADED
Type of Heating can be:

STAGE GAS

STAGE ELEC

HOT WATER (on or off)
MOD GAS

MOD WATER

MOD SCR

NOT USED

ouhwN=

Nooakowbh=
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19.3. RTU AUXILIARY Heating
(Only displayed if auxiliary heating is used)

19.4. RTU Ventilation Info

FHM

i:i F

FA

aF

F‘

F

DESCRIPTION

Line 1: Hour: Minute Heat S| sensor value of heating control/heating Trg
Line 2: Heating STATE
Line 3: Auxiliary Heat STATE & D: (delay counter in seconds)
Line 4: Type of heating for this stage
If type of heating is variable
Line 5:WTD % ACT % ROC
Line 6: Analog wanted %, actual % , rate of change of the control heating Trg
If type of heating is fixed step
Line 5: WTD ACT AVAIL ROC
Line 6: Number of steps wanted on, actual steps turned on, available steps and the
rate of change of the control heating temperature

(Screen provides information on the supply fan control and on the heat wheel)

i = laF an
rF14 Ctls 0N
e e Trds

bheel Ho

Control type can be:

1. Always On
Cycle On

2.
3. 1Zone VAV (not implemented at this time)
4

Not Used

(Heat) Wheel STATUS can be:

1. OFF

2. ON

3. DEFRST
4. NONE

DESCRIPTION

Line 1: Hour: Minute SplyFan

Line 2: Supply Ctl: control type

Line 3: Supply Fan is ON or OFF

Line 4: VFD % T-PSI A-PSI DLY (display if VFD else ‘No Supply Fan VFD’)

Line 5: Supply fan wanted %, target psi for supply fan control, actual psi for supply fan
control, delay in seconds between making adjustments to the supply fan VFD (line
will be blank if no VFD)

Line 6: Wheel STATUS
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19.5. RTU Ventilation Info
(Screen provides information on the exhaust fan/building control)
DESCRIPTION

Line 1: Hour: Minute  VentInf

Line 2: Building Ctl: control type
e Line 3: STATUS Blding Pressure

Line 4: Exhaust Fan is ON or OFF

Line 5: VFD % T-PSI A-PSI DLY

Line 6: Exhaust fan wanted %, target psi for exhaust fan control, actual psi for
exhaust fan control, delay in seconds between making adjustments to the exhaust
fan VFD

Control type can be:
1. DIRECT, if pressure is above control zone increase speed of the exhaust fan VFD; if below then decrease
speed.

2. REVERSE, if pressure is above control zone decrease speed of the exhaust fan VFD; if below then in-
crease speed.
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Chapter - 20. Mcs Connect Displays

MCS Connect will display the RTU status. The following is a full screen of an RTU unit that is in the dehumidi-
fication mode. Note the only difference between the HVAC unit screens is in the status section where addi-
tional buttons are available.

site Info | 1 - BuildingARtuCfg |

5] Relay Qutputs [ sensor inputs

Bas
»

Cycles.
Yoy

Min. Run
Time

Manual | - Fiter/

Offset

Sensor
Type

Laston/
MAXTDY

Last Offf
MINTDY

Run TDY/
AgTDY

Gydles
oY

Run YDY/
[

Gycles YDY/ T
Min YDY

T100

T100

MCS 667

-90.9p]

99.9P|

o |dnanid e S = oo | wede | rerrioe
- 0 Manual -
ool e | vem 0/0 240 | 0.0 | 00 | SUPPIVAR=77.3F | OFF RA10A
i1 [cup 1A% Standar Reheat | Reheat | Reheat Reheat
=] ‘CM”B% }S'an an PSIDFf | FLA% Steps Lead? e = = | ==
3 [SPLY FAN% [standar 0% 0 Yes A /A A
CI[i-1_[CnaFanAt% [Standar 233% 0 A /A A
2 CndFanB1% [standar 0% [ A /A A
-3 [EXV A% }S!an ar 01; 0% o A N/A A
4 EXVE% Standar Evap Control On | SuperHeat EXV Target
EXV State ‘ Time ‘ Vave® | sucsupnt| Roc | APYDEEY | gugusteq
TA)EXV LOCKED OUT | 015124 | 0.0% | 509 | 00 | I~ 12.0F
2B) EXVLOCKEDOUT | 01:51:24 | 0.0% | 8399 | 00 | o [ 12.0F
Suction Saturated | Suction Disc | Satursted |  Disc — Liquid Saturated
Temp Sucton | Superheat | Tem Discharge | Superheat 9 Temp Liquid Temp
99.9 -30.0 509 -09. a0, 5.9 59.9 -99.9F -20.0
999.9 160.0 | 8300 | 000 a0, 10309 50.0 -09.9F -40.0
-99.9 -30.0 -59.9 -99. 40, -59.9 59.9 -99.9F -40.0
999.9 1600 | 830.9 | 999. a0, 1039.9 59.9 -69.9F -20.0

[ [ Baoms ] |

[ setpoints

|| [ scneame

|| [ B miomatonk...

| [ B unitstaws

|| [ B onpamper...

[ veat stas ||

Cooling Status

20.1. UNIT Tab:

In the first section: the RTU state, time in that state, building mode (occupied or unoccupied), time in that

mode, the unit mode (heating, cooling, dehumidify) and time in unit mode.

In the second section: the evaporator (supply) fan control, the percentage opening, the delay

between adjustments, the target value and the sensor input control value.

In the third section the status of the heat wheel. This unit does not have a heat wheel.

The fourth section provides information on the exhaust fan status.
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Capaci } Wanted Ste Wanted Rate of
Contrpol St[t;te Time ,ﬂ\ctual‘(J DeIaF;r % Change Control On Mode Ref Type
00:39:09 oj/o 240 0.0 0.0 SUPPLY AIR= 77.3F OFF R410A
) ; Reheat Reheat Reheat Reheat Manual
TE PSIDIff FLuh HETE Lead? Delay Wanted Actual Wanted % Speed %
01:18:20 0.0P 0% o Yes o N/A NfA N/A N/A
01:18:20 -1099.8P 233% 0 0 N/A N/A N/A N/A
01:18:20 0.0P 0% o o N/A NfA N/A N/A
01:18:20 -1099.8P 0% o o N/A NfA N/A N/A
Eval ) Control On SuperHeat EXV Target
EXV s:}ate U Vave® | gict supht anc e (Adjustegd)
1A) EXV LOCKED OUT 01:57:42 0.0% -59.9 0.0 o 12.0F
2B) EXV LOCKED OUT 01:57:42 0.0% 839.9 0.0 0 12.0F
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20.2. HEATING Tab:

Heat Status

Mod Gas Time Wanted/ Rate of Heating Conirol On Wanted Dela
Control State ActualiAvail. Change Target Valve % v =
OFF NO FLOW 00:06:50 0/o0/0 0.0 90.0F 0.0% 45
| Direct Fire | | Valvs % | Fan |
The Heating button provides the RTU heating status.
In this example the heating is off. The primary heating type Direct Fire.
20.3. Cooling Tab:
Warded/ Stap Dalay | W:hd Reabe of Control On Mode Rel Type
BE 30 iA L] CEHLHIDETY REF
Rehgat Rohaat Reheat Acual Foeheat
ol AN Sepe Lt Dalay Wahed Sleps [ el | [ fmer
WA k] 1 Vet 5 LAY K& ]
WiA 100 2 & WA A pl]
niA 100 ] 4 LI WA 1
WA sl 1 L] LIS Wik HiA
WA 100 1 ] WA nin WA
HiA 100 1 a LY LIEY LTEY
Suclion Crig Saraled Disg Su Liguid Saturaled
Suptrheat Temp Discheage Supsrheat ik Temp LiquaTemp |
716 1618 1816 9.4 =636 131.0F 534
| LY | 1620 | 1820 | 0.0 | 568 132.0F | 653
71 (LA Y] 1 1223 | LX) 1 578 12308 | L]
i) ‘1610 1015 [ Yy ) 1200F | 534 ]
) 1620 ezs | eas e iaoF | es3
1 1450 1023 | o -5E3 LEs | T

The Cooling tab provides the same information as the unit status for an HVAC unit.
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Chapter - 21. RTU Operation Steps

21.1. At Power Up

If the unit is not in a LOCKOUT condition, the system will determine if the supply fan can be started. If yes the
fan will be started and no other functions can be initialized until flow has been established and the minimum
supply startup time (setpoint #108) has passed.

21.2. DETERMINE BUILDING MODE

The MCS-MAGNUM will determine the building mode as Occupied, Unoccupied, Override, or Morning Warm
Up. The MCS-MAGNUM can be configured to use its schedule or a sensor input to indicate occupied/unoc-
cupied mode. The optional Morning Warm Up functions occurs once a day the first time the building mode is
switched from Unoccupied to Occupied. The optional Override mode is active when the building mode is Un-
occupied and someone presses the override button on the zone temperature sensor or a digital sensor input.
The current building mode is indicated on the MCS-MAGNUM LCD display or in MCS-Connect’s Unit Status.

Occupied

If the building mode is Occupied the following logic applies:

* Night setback values are not applied to cooling, heating, and reheat target setpoints.

*  The Outsider Air Damper is controlled by:

*  Minimum position setpoint value

» Economizer when in cooling mode (optional)

e Building CO2 level (optional)

*  QOutside Air CFM Target (optional)

» The supply and return fans are started and their speed (optional) is control to maintain duct static.

Unoccupied

If the building mode is Unoccupied the following logic applies:

* Night setback values will be applied to cooling, heating, and reheat target setpoints.

* The Outside Air Damper is closed.

» The supply and return fans are stopped and only turned on when there is a need for cooling, heating or
dehumidification.

Override

If the building mode is Override the following logic applies:

* The unit run the same logic as Occupied mode

» The unit stays in the mode for time period specified by a setpoint, then the building mode is switched back
to Unoccupied.

21.2.1 Determine Unit mode
The setting of the unit mode will enable the cooling, heating or dehumidification functions to be
executed. The setting of the control mode will be based on the control sensor for the Ventilation Mode.
The following modes can be indicated:

OFF

The Unit Mode will be OFF if the unit has experience a safety condition resulting in a LOCKOUT or the unit
RUN/STOP indicates STOP (do not allow the system to run).
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21.2.1.1. Cooling Mode

When the control sensor input for the Ventilation Mode is above the value of setpoint #218, “Enable Cooling”,
the unit mode will be set to COOLING MODE. The MCS-MAGNUM can be configured to stage the cooling
based on one of the following sensor inputs:

* Space / Zone Temperature
*  Supply Air Temperature

* Return Air Temperature

*  Ambient Temperature

The staging of the cooling is the same as the MCS-MAGNUM HVAC software. The unit will stay in this mode
until the Ventilation Mode control sensor input drops below the value of setpoint #218 minus its low zone
value. The unit will enter a SWITCHING state when the system is leaving the cooling mode. If the humidity is
high at this point and the system is entering the VENT ONLY mode any compressors that are on will remain
on in anticipation of entering the DEMUNIDITY mode; else all steps will be staged off.

21.2.1.2. Heating Mode

When the control sensor input for the Ventilation Mode is below the value of setpoint #219, “Enable Heating”,
the mode will be set to HEATING. The MCS-MAGNUM can be configured to stage the heating based on one
of the following sensor inputs:

» Space / Zone Temperature
*  Supply Air Temperature

* Return Air Temperature

*  Ambient Temperature

For non-heat pump systems the first stage of heating will be activated. Once the heating pump is fully loaded,
the fixed stages of heating will be used as needed. Once a heating stage is turned on a minimum on time can
be specified in the ROs information screen if needed, default is 0 time. If stage 1 is a variable type of heating

the associated analog output will be modulated to maintain the heating setpoint value. If additional heating is

required and stage 1 is at its maximum then stage 2 if available will be enabled. If less heating is required the
system will unload all heating steps in stage 2 prior to unloading stage 1.

For a heat pump system the first stage of heating will be the heat pump with the reversing valve on if the
ambient conditions are met. (The ambient temperature must be above the setpoint “LOW AMB OFF” Setpoint
22). The second stage of heating can be used if additional heating is required. The emergency heating, if
specified, can only be used if the heat pump is not functioning as the first stage of heating.

The unit will stay in the heating mode until the Ventilation Mode control sensor input rises above the value of
setpoint #219 plus its high zone value. The unit will enter a SWITCHING state when the system is leaving the
heating mode if any heating stages are on.

21.2.1.3. Vent Mode

When the control sensor for the Ventilation Mode is below the value of setpoint #218 minus its low zone value
and above the value of setpoint #219 plus its high zone the VENT ONLY mode will be entered. This indicates
that neither heating nor cooling is required. When in this mode and the Dehumid Mode sensor is greater than
setpoint #220, this setpoint must be active, the DEHUMIDITY mode will be entered.

21.2.1.4. Dehumidify Mode

The dehumidification mode will use the cooling stages to cool the air and the Hot Gas to heat the air if nec-
essary to remove the humidity and supply neutral temperature air to the space. The cooling state will be set
to RTU DEHUMID-COOL and the number of cooling stages wanted on will be staged on up to the number
indicated in Dehumidification Section of the Condenser Information window. Note a compressor must be associ-
ated with a suction group that has reheat capabilities; refer to the Circuit Base screen, to be turned on and it’s
suction pressure greater than Setpoint #106 “DEH SUCT TARG” value plus Setpoint #106 “DEH SUC TARG”
night setback value.

If the compressor is digital or has Variable Frequency Driver it capacity is modulated to maintain its suction
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pressure in the control zone defined by Setpoint #106 value plus the setpoint #106 “DEH SUC TARG” high
zone value and minus Setpoint #106 “DEH SUC TARG” low zone value.

If the control sensor temperature (typically supply temperature) is less than the value of Setpoint #129 “Re-
heat Target” the reheat function of all compressors that are on will be used to maintain the control sensor
within the control zone define by Setpoint #129” Reheat Target” value plus Setpoint #129 “Reheat Target” high
zone and min minus Setpoint #129 “Reheat Target” low zone.

For systems with Tandem compressors a second compressor will be turned off / on based on its suction pres-
sure. This control is setup as a user logic using relay outputs & a digital input per circuit. Control has been
setup to turn on compressors if the suction psi is greater than 87 and off is less than 80 psi. (Using R410A
refrigeration.) The system will stay in this mode until the humidity decreases below the value of Setpoint #220
“Enable dehumidification mode” minus its low zone or heating or cooling is required.

21.2.1.5. Reheat Flush
Version RTU _ VI7.23 & up

Setpoint #213 - Night setback cell will be the value that the compressor AO is incriminated by when in reheat
flush.

Setpoint #11- Safety time cell, this value will act as a multiplier to the value of this setpoint... this will increase
the "load" jump when we're ramping up the compressor AO for a reheat flush. Before, it'd only jump the valve
the Value ... which could be too little when jumping the compressor 10% every 3 seconds. With the multiplier,
a value of ".2" for normal load adjusts, and a "5" in the Time field .. will jump the valve 1% every time the AO
is jumped, this will keep the valve consistent with the amount we're jumping the compressor by. Obviously, it'l
need to be fine-tuned in the field. This is for STANDARD superheat control only, FAST superheat needs no
multiplier (it responds quick enough normally).

21.2.1.6. Forced Reheat Flush

Set point #213, ReHeat Flush is used to allow this option. The set point #213 setup as a TARGET types:
e Value= length of flush.

e Time (SEC) NOT USED.

* High Zone= time in seconds that the reheat must be on when in cooling mode.

* Low Zone= time in seconds that the reheat must be on when in dehumidification mode.

» If safety time is greater than 0; the forced flush will occur when a compressor is started and it will have no
effect on the normal flush either in cooling or dehumidification mode.

For a reheat flush to occur Set point #213 must be active, its value greater than 0 and there must be a reheat
AO. This software also corrects the issue of a reheat flush not being executed when in cooling mode.

Note, the reheat functions do not change the compressor state, when in reheat flush the AO will be set to
100.0%

21.2.1.7. Flush for Fast Superheat Logic

You need to have setpoint #213 "Night Setback" cell populated. The value of this cell is the AO adjustment to
the compressor when we enter a flush cycle.

You also need to have setpoint #56 set up as a "Target" type. The "High Zone" cell needs to have a value >0.
This value divides the value of setpoint #56, and the result is the delay between adjustments to the compres-
sor AO. IE: If you have a 20% for the night setback in setpoint #213, a 10 for the value of Setpoint #56 and a

2 in the High Zone of Setpoint #56 .. then the logic will increase the compressor AO by 20% every 5 seconds.

For VFD compressors, recommend value for Setpoint #56 at "3", and the High Zone at "1".

This will be 3 second delays between compressor adjustments. For Setpoint #213's Night Setback field, I'd
use "10". This will increase the compressor AO by 10% every 3 seconds when we enter a flush cycle.
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Chapter - 22. RTU/Cooling Control States (Number)

22.1.

22.2.

22.3.

22.4.

22.5.

22.6.

Note: All User Logic points can now access the Unit Control State. The value accessed is the number
Listed in parenthesis in the following headings.

UNIT IN POWER UP (0)

This state is entered when the Magnum is powered up or the system has been reset. The system will remain
in this state for the time specified in setpoint #23 “POWER DELAY” or for 60 seconds if not active. In this state
all Relay Outputs are turned off. This time delay is to insure the microprocessor has stable power before start-
ing the algorithm.

POWER LOSS DELAY (1)
This state is entered when a loss of power occurs. When power is restored the unit will automatically start.

NO RUN-1/O LOST (2)

This state will be entered whenever the Magnum loses communications with any of the I/O boards that are
connected through the MCS 1/O network. When this state is entered the Magnum will generate an MCS 1/O of-
fline alarm, which identifies which I/O is offline and a lost /0 shutdown alarm which locks out the unit. Once
locked out, if there are ten consecutive successful I/O reads the Magnum will reset and attempt to run. When
this occurs a “LOST I/0 RESTART” will be generated. Or, the lockout-reset key can be pressed to reset the
Magnum, after the lost I/O has been corrected. This will generate a “LOCKOUT RESET.” In this state all RO’s
except ALARM and OIL HEATER are turned OFF.

UNIT IN LOCKOUT (3)

This state is entered whenever a critical situation is encountered that could cause harm to the chiller package.
Items such as freeze protect and emergency stop will force the system into this state. Lockouts can be reset
without authorization from the keypad or MCS-Connect program; however if the lockout condition has not
been corrected, the system will again be forced into the LOCKOUT state. In this state, all RO’s except ALARM
and OIL HEATER (for screws with an oil pump) are turned OFF and placed in the “LOCKOUT” state. Note: If
the Lockout Reset is pressed more than the programmed allowable number of times in one day the unit
cannot be reset during the current day except through MCS-Connect and requires Factory authorization. This
number is selected from a drop down menu under the Setup Information button, with a range of 2 to12.

Max Lockout Resets per Day |6 Rd

UNIT IS OFF (4)

This state is entered when the system has finished a STARTUP, DISABLE, LOCKOUT, or NO RUN- I/O LOST
state. The chiller is now ready to move into an active state to meet the capacity required.

UNIT IS HOLDING (5)
This state is entered when one of three conditions exists:
1) The control sensor reading is being maintained with in the control zone.

2) Control sensor reading is above the control zone but the Rate of Change is less than the value in the
(MAX ROC-, #27) setpoint. This indicates that the temperature is decreasing

Toward the target at an acceptable speed. Therefore, no additional cooling is needed at this time.
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3) The temperature is below the control zone but the Rate of Change is greater than the (MAX ROC+, #28)
setpoint. This indicates that the temperature is increasing toward the target. Therefore, no reduction in cooling
is needed at this time.

This state indicates that there is no need to adjust the capacity of the RTU package. This state will end when
more or less capacity is required.

22.7. UNIT UNLOADING (6)

This state is entered when less capacity is required. Every second an adjustment is made to the step delay.
When the delay reaches zero, the counter “steps wanted” on is decreased by 1.

22.8. UNIT IS LOADING (7)

This state is entered when more capacity is required. Every second an adjustment is made to the step delay.
When the delay reaches zero, the counter “steps wanted on” is increased by 1.

22.9. OFF-SMOKE ALARM (8)

« General Info " Compressor Info © Evaporator Info © Condensor Info
General Information
Hof Chcuts| Mol S Unit Type 13t MOD Motor Limit RO
B || 5 || - cookaory = HeoPep - ERorcien Noteed 1 e e
' ' : SmokeAlam -
Run/Stop Switch Heat Mods Indicator | Waming Rielay Phase Loss Enthalpy Sensor
RUN/STOP - |HEATMODE =] [WARNING =] [PHAsLOSS =] [Hot Used =|

This state is entered when a smoke alarm has been detected. In the MCS-Configuration file the Smoke Alarm
Indicator must be selected in the General Information panel under the MAG RTU screen. When this sensor is
tripped, an error message “OFF-SMOKE ALARM?” is generated and the unit state is changed. In this state all
RO’s except ALARM and OIL HEATER are turned OFF.

22.10. RUN/STOP SW OFF (9)

This state is entered when the run stop switch is off, in the stop position. When the RTU is in this state, the
individual compressor states if active are moved to the CMP IS OFF state through the normal states. One
capacity STEP will be moved per second.

22.11. SCHEDULED OFF (10)

This state is entered when the schedule is calling for the package to be off. When the RTU is in this state, the
individual compressor states if active are moved to the CMP IS OFF state through the normal states. One
capacity STEP will be moved per second.

22.12. OFF-NO FLOW (11)

This state is entered when the evaporator flow switch is off. When the RTU is in this state, the individual compres-
sor states if active are moved to the CMP IS OFF state through the normal states. One capacity STEP will be
moved per second. If the NO FLOW setpoint is active and set to Lockout the unit will lockout on no flow.

22.13. OFF-NO COND FLOW (12)

This state is entered when the system is calling for a stage of condensing but it is not on.
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22.14. AMBIENT OFF (13)

This state is entered when the ambient temperature falls below setpoint #24 “LOW AMB OFF” or is above
setpoint #26 “HIGH AMB OFF”. The system will remain in this state until the ambient temperature if low rises
5.0°F (2.5°C) above the “LOW AMB OFF” setpoint value or if high drops 5.0°F (2.5°C) below the “HIGH AMB
OFF” setpoint value. When the unit is in this state, the individual compressor states if active are moved to the
CMP IS OFF state through the normal staging function. One capacity STEP will be moved per second.

22.15. PROCRESS HEAT OFF (14)

This state is entered when the process heat has reached temperature and is no longer required.

22.16. UNIT IS UNLOADED (15)

This state is entered when all of the systems available capacity steps are off. The package is providing no
cooling or heating capacity, as none is required. The system is ready to react to space needs.

22.17. UNIT IS LOADED (16)

This state is entered when all of the system’s available capacity steps are on and the unit is providing the maxi-
mum amount of conditioning capacity.

22.18. RTU DEHUMID COOL (17)

This state is entered when dehumidification is required. This state can only be entered when the RTU mode

is in VENT ONLY mode and the control dehumidification sensor is greater than the value of setpoint #220,
ENABLE DEHUMID. The unit will remain in this state until the control dehumidification sensor drops below the
value of setpoint #220 minus the low zone value of this setpoint or heating or cooling is required.

22.19. CONOMIZER ONLY (18)

This state is entered when mechanical cooling is off and the economizer (outside air damper) has been
specified in the MCS-Configuration setup and it is being used for cooling.

22.20. SWITCHING MODES (19)

This state is entered when the unit is switching modes from either cooling mode or heating mode to Venation
only and the unit has a number of cooling or heating steps on. The unit will stay in this state until all steps are
off.

22.21. UNIT SMOKE UNLDG (20)

This state is entered when the system is unloading because a smoke alarm sensor has tripped. When this
sensor is on, an error message “OFF-SMOKE ALARM?” is generated and the unit state is changed.

22.22. UNIT OFF UNLDING (21)
This state is entered when the unit has been disabled. It will force a quick unload of the system.

22.23. UNIT DMD UNLDING (22)

This state is only entered when the demand limiting input has been selected. The demand limit sensor must
be selected in the General Information panel under the MAG V8 screen and its type must be “485 Dmd Step”.
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This input will indicate the maximum number of steps that the unit can run. If this value is less than the num-
ber of steps that are currently on, the unit will unload to meet this value.

22.24. UNIT HEAT UNLDING (23)

This state will be entered and will begin unloading the system if it is in heating mode and the control tempera-
ture is greater than the control temperature setpoint plus setpoint #164 “HP CTL ZONE +” and the system is
not already fully unloaded.

22.25. UNLDING RUN CMPS (24)

State is only used with TurboCor type of compressors.

22.26. OPENING BY VLV (25)
State is only used with TurboCor type of compressors.

22.27. CMP RAMPING UP (26)
State is only used with TurboCor type of compressors.

22.28. CLOSING BYP VLV (27)
State is only used with TurboCor type of compressors.

22.29. FACTORY STARTUP (28)

A factory startup has been specified. The system cannot be commissioned until the proper authorization has
been entered and the factory startup preformed.

22.30. MAXIMUM RUN TIME (29)

The maximum run time option has been specified. All functions will remain off unit the proper authorization
has been entered.

22.31. RTU RUN NORMAL (30)
The RTU is in a normal operating condition; no safeties, smoke alarm etc. have occurred.

22.32. OFF-FIRE ALARM (31)

This is similar to the OFF-SMOKE ALARM state but the fire indicator sensor is on. The system will be shut
down until the indicator is off and the system returns to normal.

22.33. UNIT HEAT HLDG (32)

The unit is in the heat mode and the control temperature is with its zone.
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Chapter - 23. MAGNUM Alarms And Safeties

There are three types of alarms that are generated by the Magnum control logic:

B |nformation only alarms,
B  Magnum system alarms and
B Magnum setpoint safety alarms.

All alarms have the same format. The alarm is identified and is date/time stamped. Alarms can be viewed
from the Magnum keypad by selecting the ‘Alarms’ from the main menu, or through MCS-Connect.

23.1. System Generated Alarms

The following alarms are generated to provide information; all except the “LOST A/D CONVTR” will not cause
a change in the operation of the unit.

B POWER FAILED - Generated when power to the Magnum was lost.
® POWER RETURNED - Generated when power to the Magnum returned.

®m HW DATE INVALID — The date contained/read from the hardware real time clock chip is not valid. Check
battery voltage, it should be > 2.0 vdc.

® HW TIME INVALID - The time contained/read from the hardware real time clock chip is not valid. Check
battery voltage, it should be > 2.0 vdc.

SW DATE INVALID - The date contained/read from the software clock is not valid.
SW TIME INVALID —The time contained/read from the software clock is not valid.

B RAM INTEGRITY - the data contained in the battery-backed up RAM memory may be corrupted. This does
not stop the Magnum from running. It means the historical data may be incorrect

(run times, cycles, min/max values, and trend/graph data).
®m WATCHDOG RESET - The Magnum has reset itself because of improper operator of the
Magnum board. Please consult the manufacturer if this alarm has occurred.

B LOST A/D CONVTR — The Magnum microprocessor has lost communications to the Analog to Digital
converter chip (chip that converts sensor voltages to a digital number). Check for a shorted sensor that
may cause. This will cause a unit lockout.

B LOST DISPLAY — Generated when communication to the Keypad/Display is lost.

®  CF INIT ERROR - The Compact Flash card that was installed cannot be initialized and therefore cannot be
used. Replace the Compact Flash card with one that works.

® BATTERY FAILED — Generated when Magnum is not getting power from the Battery.

23.2. User Initiated Alarms
The following alarms indicate that an individual took action: (Most require proper authorization)
B LOCKOUT RESET - Generated when a user resets the unit or a compressor from a locked condition.
B COMPUTER RESET - Generated when the manual reset button on the Magnum is pressed.
®m ALARMS CLEARED - Generated when a user clears the alarm history.
]

STPT CHANGED - Generated when a user makes a change to a setpoint; the number of the setpoint will
also be displayed with the alarm.

B RO TO (Selected Condition) — Generated when a user manually changes the condition of a Relay Out-
put (either AUTO, MANON, or MANOFF).
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B AO TO (Selected Condition) — Generated when a user changes the condition of an Analog Output (ei-
ther AUTO or MANUAL. If MANUAL, then a dialog box will appear to input the number value).

m S| TO (Selected Condition) — Generated when a user changes the condition of a Sensor Input (If a
digital input, then either AUTO, MANON, or MANOFF. If an analog input, then either AUTO or MANUAL. If
MANUAL, then a dialog box will appear to input the number value).

B POINT INFO CLEAR - Generated when a user clears all point information (run times, cycles,
min/max values, etc.).

B CLOCK SET - Generated when a user makes a change to the Magnum real time clock.
B CFG DOWNLOADED - Generated when a user uploads a new configuration file into the Magnum.

®m ETHERNET CHANGE — Generated when a user makes a change to the Ethernet settings
through the Keypad/Display.

B RS485 CHANGED - Generated when a user makes changes to the RS485 address through the

Keypad/Display.

B CF CARD INSERTED - Generated when a user inserts a Compact Flash memory card into the
Magnum.

® CF CARD REMOVED - Generated when a user removes a Compact Flash memory card from
the Magnum.

23.3. Automatic Alarms
The following alarms indicate an action that the MCS-MAGNUM made automatically:
B ROTATED LEAD - Generated when the MCS-MAGNUM automatically rotates the Lead
Compressor.

B DAYLIGHT SAVINGS — Generated when the MCS-MAGNUM automatically changes the clock
to adjust for Daylight Savings Time.

23.4. Configuration Alarms

These alarms indicate a problem with the configuration file in the unit. The unit is not operational and a new
configuration must be transmitted to the MCS-MAGNUM using MCS-Connect.

B INVALID CONFIG — Checksums are incorrect.
B INVALID CFG VER - The version number of the configuration is invalid.
B INVALID CFG TYPE - The configuration type does not match the software type.

23.5. MCS 1/O Network Alarms
These alarms indicate problems with the MCS local network:

B LOST SICOMM#_/LOST RO COMM #_ - Generated when communications to a Sensor Input
or Relay Output board is lost. The number of the board will be displayed with the alarm. The
system can be accessed but will be in a NO RUN- I/O LOST state.

MCS-STAT OFFLINE — The Magnum has lost communications to the MCS-STAT.

LOST IO SHUTDOWN - Generated when Magnum is running and there are no communications
to one or more of the 1/0 boards. The MCS-MAGNUM can be accessed but the unit will be in a
NO RUN- I/O LOST state.

B LOST I/0 RESTART - Generated when the Magnum does an automatic reset once I/O communications
are restored.
23.6. CONTROLLING Sensor INPUT Alarms

These alarms indicate a problem with a sensor; it is either shorted or open. The alarm will generate using the
following format: “ALARM xxx” where xxx is the sensor input name. The following sensors related to the entire
system are tested:
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23.7.

23.8.

23.9.

B Leaving temperature: If failed, and this sensor is used for control then Lock Out the system,
else alarm only.

B Returning temperature: If failed, and this sensor is used for control then Lock Out the system,
else alarm only.

B Space temperature: If failed, and this sensor is used for control then Lock Out the system, else
alarm only.

B Ambient temperature: If failed, and this sensor is used for control then Lock Out the system,
else alarm only.

The following compressor sensors are tested. If they fail, then that compressor only is locked out:
B Suction pressure and temperature

B Discharge pressure and temperature

® Qil pressure and temperature

B Motor temperature (if an analog input)

Emergency Stop Alarm

B EMERGENCY STOP - Generated when the emergency stop sensor input has been turned on. The sys-
tem can be accessed but the unit is in a Lock Out state and will not run.

Setpoint Safety Alarms

The Magnum algorithm incorporates a number of safety checks, based on setpoints, preventing unsafe
conditions that could potentially cause damage to the system. When a safety trip occurs the compressor will
be placed in the SAFETY TRIPPED state. The compressor will remain in this state for the time in the ‘Safety
Down Time (min)’ cell and then move to the CMP ANTICYCLE or CMP IS OFF state where the compressor
will be allowed to run again if required. If the same safety trip occurs again within the time in the ‘Lockout
Delay Hrs’ cell since the first trip, the circuit will be set to CMP LOCKED OUT state, which requires a manual
reset to restart the compressor. If the lockout delay time is set to zero, the Magnum will generate a lockout
condition the first time that the safety occurs.

Sensor Inputs Used With Magnum Setpoint Safeties:

Suction Pressure(Analog or Digital)
Discharge Pressure (Analog or Digital)

Oil Pressure (Analog or Digital)

Oil Differential Pressure (Calculated value)
Oil Temperature (Analog or Digital)
Discharge Temperature (Analog or Digital)
Motor Temperature (Analog or Digital)
Motor Amps (Analog or Digital)

Motor Fault (Analog or Digital)

Liquid Temperature (Analog Only)
Compress Proof (Digital Only)

Flow Switch (Digital Only)

23.10. Setpoint Safeties

For a safety trip to occur, both the Sensor Input and the associated setpoint must be active. If a safety trips,
the alarm name will consist of the setpoint name plus additional identification such as point number, compres-
sor number, or 30 second history leading up to the trip if applicable.

Note: Most safeties are checked only if the compressor is running, however if the safety is always checked it
will be noted.
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The following is a list of safeties that are incorporated in the standard chiller algorithm control. These safeties
are checked every second. For a system with multiple circuits, each one is tested individually. If a safety trip
occurs, only that respective compressor will be affected, the others will continue to function normally.

23.11. Freeze Protection (SAFETY IS ALWAYS CHECKED)

If the leaving temperature drops below the setpoint value then the entire system will Lock Out and a FREEZE

alarm will be generated. There is also an option to have one freeze protect for each individual circuit. Refer to
section Setpoint #111.

23.12. No Flow Protection

If a flow switch is used, then the entire system will be Locked Out if setpoint #105 is active. If the setpoint

is inactive, the Magnum will determine if there is a second pump, if so it will be started. Else, the system will
shut down and automatically restart when the flow switch is on, indicating flow has returned. There is also an
option to have a flow switch for each individual circuit. Refer to section setpoint #105.

23.13. Phase Loss Protection

Phase loss, as indicated by the phase loss monitor, will result in the entire system being Locked Off and a
phase loss alarm will be generated. If setpoint #166 is inactive the Magnum will wait for 2 seconds before the
Lock Out occurs. The alarm will be PHASE LOSS and no restart will be attempted. If setpoint #166 is active,
the name of the setpoint will be in the message. Refer to section setpoint #166.

23.14. Low Differential Oil Pressure
This safety is designed to meet the compressor manufacturer requirements on oil pressure.

For the first 5 seconds following a compressor start (60 seconds if Hitachi screw compressor) this safety is
NOT checked. For the next 30 seconds, if the oil differential pressure drops below %2 of the value of the set-
point or the digital input turns ON for the time specified in the ‘Time (sec)’ field of that setpoint, then the circuit
will be Locked Out and a LOW OIL alarm generated. After this time period, if the oil differential pressure drops
below the value of the setpoint and it remains there for the time specified in the “Time (sec)’ field, then the
compressor will be Locked Out and a low oil alarm generated. This safety is checked for when the compres-
sor is on and not in a Pump Down state. Refer to section setpoint #91.

23.15. Low Suction Pressure

If the suction pressure drops below the value of the setpoint or the digital input turns ON for the time specified
in the ‘Time (sec) field, the compressor will be locked out and a LOW SUCTION alarm generated. This safety
is bypassed when the compressor is in a Pump Down state. This safety can also be used as a freeze protec-
tion based upon the suction pressure. When this safety trip occurs, all compressors in the same suction group
will react in the same manner. Refer to section setpoint #77.

23.16. Unsafe Suction Pressure

This safety is similar to the low suction pressure safety, except it is often set up with a lower value and a
shorter safety time. If the suction pressure drops below the value of the setpoint or the digital input turns ON for
the time specified in the ‘Time (sec) field of that setpoint, then the circuit will be Locked Out and a UNSAFE
SUCTION alarm generated. This safety will always cause a Lock Out on the first trip, requiring a manual
reset. This safety is bypassed when the compressor is in a Pump Down state. When this safety trip occurs, all
compressors in the same suction group will react the same. Refer to section setpoint #80.

23.17. High Discharge Pressure (SAFETY IS ALWAYS CHECKED)

If the discharge pressure rises above the value of the setpoint or the digital input turns ON for the time speci-
fied in the ‘Time (sec)’ field of that setpoint, then the circuit will be locked out and a HIGH DISCHARGE alarm
generated. Refer to section setpoint #81.

23.18. Low Discharge Pressure

If the discharge pressure drops below the value of the setpoint for the time specified in the ‘Time (sec)’ field,
the compressor will be Locked Out and a LOW DISCHARGE alarm generated. Refer to section setpoint #85.
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23.19. High Discharge Temperature (SAFETY IS ALWAYS CHECKED)
If the discharge temperature analog input rises above the value of the setpoint or the digital input turns ON for
the time specified in the ‘Time (sec) field, the compressor will be Locked Out and a HIGH TEMPERATURE
alarm generated. Refer to section setpoint #87.

23.20. High Motor Temperature or Motor Fault (SAFETY IS ALWAYS CHECKED)

If the high motor temperature input rises above the value of the setpoint or the digital input turns ON for the
time specified in the ‘Time (sec) field, the circuit will be Locked Out and a HIGH MOTOR TEMPERATURE or
MOTOR FAULT alarm generated. Refer to section setpoint #95.

23.21. High Oil Temperature

If the oil temperature rises above the value of the setpoint or the digital input turns ON for the time specified
in the Time (sec) field, the compressor will be locked out and a HIGH OIL TEMPERATURE alarm generated.
Refer to section setpoint #94.

23.22. High Motor Amperage

If the amperage analog input rises above the value of the compressor’s respective FLA setpoint #171 — 190

times the value of setpoint #75 or the digital input turns ON for the time specified in the Time (sec)’ field, then

the circuit will be Locked Out and a HIGH MOTOR AMP alarm generated. Refer to section setpoint #75.
23.23. Low Motor Amperage

If the amperage analog input drops below the value of the compressor’s respective FLA setpoint #171 — 190
times the value of setpoint #76 or the digital input turns ON for the time specified in the Time (sec)’ field, then
the circuit will be Locked Out and a LOW MOTOR AMP alarm will be generated. Refer to section setpoint #76.

23.24. No Compressor Proof

If a compressor is called to be on and the compressor proof digital input is OFF, a NO COMP PROOF alarm
will be generated. Refer to section setpoint #96.

23.25. High Oil Seal Temperature (Screw Compressors only)
If the oil seal temperature analog input rises above the value of the setpoint for the time specified in the Time
(sec) field, then the circuit will be Locked Out and a HIGH OIL SEAL alarm generated. This safety is by-
passed when the compressor is in a Pump Down state. Refer to section setpoint #93.
23.26. Dirty Oil Filter (Fixed Step Compressors only)
If the difference between the discharge pressures minus the oil pressure is above the value of the setpoint for
the time specified in the Time (sec) field, a DIRTY OIL FILTER alarm will generate. Refer to section setpoint #97.
23.27. Low Discharge Superheat

If the discharge superheat is below the value in setpoint for the time specified in the Time (sec) field, then the
circuit will be Locked Out and a LOW DISCHARGE SUPERHEAT alarm will be generated. Refer to section
setpoint #84.

23.28. Low Discharge Superheat

If the discharge superheat is below the value in setpoint for the time specified in the Time (sec) field, then the
circuit will be Locked Out and a LOW DISCHARGE SUPERHEAT alarm will be generated. Refer to section
setpoint #84.
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Chapter - 24. RTU Safeties & Faults

24.1.

24.2.

24.3.

24.4.

24.5.

24.6.

24.7.

24.8.

High Static Pressure

When the supply fan is on, the duct static pressure will be tested for a high condition. If the duct static pres-
sure is greater than the value of setpoint #149 for the safety time of this setpoint a HIGH STATIC pressure
alarm message will be generated and the unit will be placed in a lockout condition. The system will attempt to
restart if this setpoint is setup for auto restart.

Low Static Pressure

When the supply fan is on, the duct static pressure will be tested for a low condition. If the duct static pressure
is less than the value of setpoint #146 for the safety time of this setpoint a low static pressure alarm message
will be generated and the unit will be placed in a lockout condition. The system will attempt to restart if this
setpoint is setup for auto restart.

Supply Fan VFD Fault

If the ‘Supply Fan Speed Fault’ in the Ventilation Info section, is used and this sensor is on for a time greater
than the safety time of setpoint #150, indicates that a fault condition exists with the supply fan’s VFD. An
alarm message with the name in setpoint #150 will be generated for information purposes only there will be no
change to the operation of the unit.

Exhaust Fan VFD Fault

If the ‘Exhaust Fan Speed Fault’ in the Ventilation Info section, is used and this sensor is on for a time greater
than the safety time of setpoint #221, indicates that a fault condition exists with the exhaust fan’s VFD. An
alarm message with the name in setpoint #221 will be generated for information purposes only there will
be no change to the operation of the unit.

Return Fan Fault

If the ‘Return Fan Fault’ in the Ventilation Info section, is used and this sensor is on for a time greater than
the safety time of setpoint #102, indicates that a fault condition exists with the return fan. An alarm message
with the name in setpoint #102 will be generated for information purposes only there will be no change to the
operation of the unit.

MOD Gas Alarm

If the MOD GAS option has been specified and the ‘MOD Gas Fault’ in the Heating Info section, is used and
this sensor is on for a time greater than the safety time of setpoint #148, indicates that a fault condition exists
with the mod gas heating unit. An alarm message with the name in setpoint #148 will be generated for infor-
mation purposes only there will be no change to the operation of the unit.

No Ignition Alarm

If either heating option MOD Gas or Direct Fire is selected a proof of ignition is required. This can be indicated
either with a digital input, ‘Ignition Indicator’ if specified or if not specified by the system seeing an increase in

the control temperature, refer to setpoint #186. If proof of ignition has not occurred within the time specified in
setpoint #186 the associated heating relay with be locked off and an NO IGNITION alarm will be generated.

SCR Heating Alarm

If the MOD SCR option has been specified and the ‘MOD SCR Fault’ in the Heating Info section, is used and
this sensor is on for a time greater than the safety time of setpoint #147, this indicates that a fault condition
exists with the mod SCR heating unit. An alarm message with the name in setpoint #147 will be generated for
information purposes only there will be no change to the operation of the unit.
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24.9. Clogged Filter Alarm
If the ‘Clogged Filter’ in the Ventilation Info section, is used and this sensor is on for a time greater than the
safety time of setpoint #227, indicates that a clogged filter condition exists. An alarm

message with the name in setpoint #227 will be generated for information purposes only there will be no
change to the operation of the unit.

24.10. Energy Wheel Alarm (No Rotation)

If a heat wheel has been specified and the ‘Heat Wheel Rotation’ in the Heating Info section, is used and this
sensor is off indicating no rotation of the wheel after the heat wheel has been called to be on for a time great-
er than the bypass safety time of setpoint #188, this indicates that the heat wheel is not rotating. An alarm

message will be generated for information purposes only there will be no change to the operation of the unit.

24.11. Energy Wheel Alarm (Fault)

If a heat wheel has been specified and the ‘Heat Wheel Fault’ in the Heating Info section, is used and this
sensor is on indicating that a fault has occurred with the heat wheel after the heat wheel has been called to be
on for a time greater than the bypass safety time of setpoint #188, this indicates that a heat wheel fault exists.
An alarm message with the name in setpoint #188 will be generated for information purposes only there will
be no change to the operation of the unit.

24.12. Smoke Alarm
If the ‘Smoke Alarm Indic’ in the General Info section, is used and this sensor is on a smoke

condition exists. An ‘OFF-SMOKE ALARM’ alarm message will be generated for information. Both the RTU
Unit state and the Cooling State are set to ‘'OFF SMOKE ALARM’; the supply and exhaust fan will be off, out-
side air dampers will be closed and all cooling and heating stages will be off.

24.13. Fire Alarm
If the ‘Fire Alarm Indic’ in the General Info section, is used and this sensor is on a fire condition

exists. An ‘OFF-FIRE ALARM'’ alarm message will be generated for information. Both the RTU Unit state and
the Cooling State are set to ‘OFF FIRE ALARM’; the supply and exhaust fan will be off, outside air dampers
will be closed and all cooling and heating stages will be off.

24.14. Smoke Purge Alarm

If the ‘Smoke Purge’ in the General Info section, is used and this sensor is on and the smoke alarm is off then
the system will enter a smoke purge condition. A ‘SMOKE PURGE’ alarm message will be generated for in-
formation. Both the RTU Unit state and the Cooling State will ' SMOKE PURGE’ the system will remain in this
state until the purge indicator goes off.
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Chapter - 25. Condenser Types Supported by the Magnum

Many condenser types are supported by the Magnum controller including individual condensers per circuit,
shared condensers between multiple circuits, and common condensers for all circuits. The type of condenser
plus the number of Relay Outputs needed are specified in MCS-Config.

Condenser Type AQ Starting Stage Fluid Cooler Econo?
densel - 1 - i Yes ® MNo

Exhaust Fan DI Caontrol Condenser On:

EwvapRefTmp A ® DiscPSl Disc/SuctRatio  © Other Sl
RO Step Common

RO Step Individual

RO Step Combined

F adulating Carman

RO Shared

Dal V8

 odulating Individual
Common YFD Fan w/ Bypass
M odulating Step Common New Condenser types
Evap Individual with firmware 17.62Y

Evap Common

M odulating Shared
RO &daptive Bank | 3
RO Aﬁetive Comman

FID Modulating Individual
FID Modulating Step Common

Newly Started Comp Controls
Common Fan Bank

i Yes ® MNo

Condenser Information
P |

The Magnum supports the following Condenser Types:

B No Condenser

No condenser specified.
B RO Step Common

The highest discharge pressure from any compressor on the system will be the controlling pressure.
B RO Step Individual

Each compressor will have one or more condenser Relay Outputs associated with it. The discharge
pressure on that compressor will be the control pressure for its own condenser.

B RO Step Combined

The highest discharge pressure from either of the compressors on the shared circuits will be the
controlling pressure (circuits 1 and 2 are shared, circuits 3 and 4 are shared, circuits 5 and 6 are shared,
and circuits 7 and 8 are shared).

B Modulating Common

The highest discharge pressure from any compressor on the system will be the controlling pressure. The
Analog Output is modulated based on the Rate of Change of the controlling discharge pressure. It can
also be controlled on a selected sensor input.

B Modulating Step Common

This type of condenser has a common fan bank for the system. The control will be on the systems highest
discharge pressure. The Relay Outputs are also supported along with an Analog Output.

B Modulating Individual

Each compressor will have its own condenser Analog Outputs associated with it. The Analog Output for
each circuit is modulated based on its own discharge pressure Rate of Change. It can also be controlled
on a selected sensor input. You may also select Relay Outputs to be turned ON/OFF while modulating the
Analog Output.
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B RO Shared

This type of condenser will take the highest discharge pressure of circuits 1 and 2, then 2 and 3, then 3
and 4, etc. to use as the control discharge pressure. This condenser type does not have the option to
bypass the startup compressor.

B Dual V8

This special type of condenser is a common control air condenser with two stages of fans plus a VFD
Fan. Control of the fan speed will be different depending on whether one or two stages are on. All
compressors are in the same fan bank with the highest discharge pressure being the control.

B Common VFD Fan with Bypass

Three consecutive Relay Outputs, an Analog Output, and a VFD fault indicator are required to control this
type of condenser. RO’s needed:

1) VED LOAD-This relay will be ON indicating the fan can be used.
2) VFD BYPS—This relay will be OFF unless a VFD fault has occurred.
3) VFD ENAB-This relay will be ON unless a VFD fault has occurred.

During normal operation, VFD LOAD will be on, VFD BYPS will be off, and VFD ENAB will be on. The
fan will be modulated as required by the condenser or economizer logic. If a fault occurs, all relays will
be turned off and the VFD will be set to 0. The Magnum will wait for the time specified in Setpoint #90
“COND FAULT” before the fan will be run without VFD control if it is needed by the condenser logic
(economizer logic will not function in this condition). Once this time has passed and the condenser
logic calls for the fan, then VFD BYPS will be turned on thereby turning the fan on, however it will NOT be
modulated.

The Magnum can also support a variable speed fan for all three of the air type of condensers. Each
compressor can support a variable speed fan. The variable speed must be on the first Relay Output
associated with that compressor.

Note 1: The discharge temperature must be at least 117° F and the discharge superheat needs to be at
least 20° F to guarantee good oil separation.

Note 2: Condenser staging is critical if the Magnum is to function in different climates. The best option
for air-cooled chillers is to have each fan on its own contactor and a frequency drive on fan 1. This
configuration allows the most optimum control in all weather.

B Modulating Step Common

Similar to the Modulating Common type with the addition of relay outputs. The highest discharge pressure
from any compressor on the system will be the controlling pressure. The Analog Output is modulated
based on the Rate of Change of the controlling discharge pressure. It can also be controlled on a selected
sensor input. When the analog output reaches it maximum value and more cooling is required the next
relay will be turned on and the analog output value will be set to its minimum value.

B Evap Individual

Evaporative condensers are used to improve the condensers efficiency by spraying water over the
condensing coil from above while air is blown up through the coil from below. Each compressor will have
its own condenser Analog Outputs associated with it. The Analog Output for each circuit is modulated
based on its own discharge pressure Rate of Change. It can also be controlled on a selected sensor
input. You may also select Relay Outputs to be turned ON/OFF while modulating the Analog Output.

B Evap Common

Evaporative condensers are used to improve the condensers efficiency by spraying water over the
condensing coil from above while air is blown up through the coil from below .Similar to the Modulating
Common type with the addition of relay outputs. The highest discharge pressure from any compressor on
the system will be the controlling pressure. The Analog Output is modulated based on the Rate of Change
of the controlling discharge pressure. It can also be controlled on a selected sensor input. When the
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analog output reaches it maximum value and more cooling is required the next relay will be turned on and
the analog output value will be set to its minimum value.

B RO Adaptive Bank— Air cooled Condenser Fan Control

Used to control the condenser fan relay outputs for a single compressor, multiple compressors on the same
refrigerant circuit, or a bank of condenser fans for multiple refrigerant circuits. If single compressor the
condenser fans are stage on/off based on the compressor discharge pressure. If multiple compressor or
refrigerant circuit, then the high discharge of the running compressors is used to stage condenser fans.

B RO Adaptive Common — Air Cooled Condenser Fan Control

Used to control the condenser fan relay outputs for all the refrigerant circuits on the unit. This control logic
finds the high discharge pressure on the running compressors and uses it to stage on/off the condenser

fan relays.
® PID MOD Individual

Required software:

Config version 18.01V or later

Connect version 18.31 or later

Firmware 17.62Y (all firmware except LWC MAG and CPM MAG)

Each compressor will have its own condenser Analog Outputs associated with it.
PID control will turn an analog output into a stand alone PID controlled output. This output will have a
controlling sensor that modulates the AO to a maintain target. This logic will run all the time.

m PID Step Common

Required software:

Config version 18.01V or later

Connect version 18.31 or later

Firmware 17.62Y (all firmware except LWC MAG and CPM MAG)

This type of condenser has a common fan bank for the system. The control will be on the systems highest
discharge pressure.

PID control will turn an analog output into a stand alone PID controlled output. This output will have a
controlling sensor that modulates the AO to a maintain target. This logic will run all the time.

25.1. Condenser Introduction
25.1.1 RO Step Condenser Cut In - Out Logic
The Cut In and Cut Out Logic Setpoints are as follows:

Setpoint #45 “CND STG1 ON” - Condenser stage 1 Cut In (ON).

Setpoint #46 “CND STG1 OFF” - Condenser stage 1 Cut Out (OFF).

Setpoint #47 “CND DIFF ON“ - Cut In differential for additional condenser stages for (ON).
Setpoint #48 “CND DIFF OFF” - Cut Out differential for additional condenser stages (OFF).
Setpoint #49 “CND MIN RUN” - Minimum run time for a condenser stage

Condenser Relay Outputs will be turned on based upon the value in Setpoint #45 “CND STG1 ON”. When
discharge pressure reaches this value, the first condenser Relay Output is turned on. If additional condenser
outputs are present, they will be turned on when the pressure exceeds the cut in value plus the value contained
in Setpoint #47 “CND DIFF ON“. When discharge pressure falls, the condenser outputs will be turned off
based upon the Setpoint #46 “CND STG1 OFF” plus the value contained in Setpoint #48 “CND DIFF OFF”.
The first step will be turned off when discharge pressure falls below Setpoint #46 “CND STG1 OFF”.

Example: COND FAN 1 ON at 200 psi (Discharge)

Setpoint #45 “CND STG1 ON” = 200 psi COND FAN 1 OFF at 170 psi
Setpoint #46 “CND STG1 OFF”= 170 psi
Setpoint #47 “CND DIFF ON” = 20 psi COND FAN 2 ON at 220 psi (200 + 20)
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25.1.2

Setpoint #48 “CND DIFF OFF” = 5 psi COND FAN 2 OFF at 175 psi (175 + 5)

COND FAN 3 ON at 240 psi (220 + 20)
COND FAN 3 OFF at 180 psi (175 + 5)
RO Step Condenser with Variable Speed Fan

The Setpoints for variable speed fan control are as follows:
Setpoint #54 “CND MIN SPD” - Minimum variable speed allowed.
Setpoint #55 “CND MAX SPD* - Maximum variable speed allowed.

The purpose of the variable speed fan is to reduce the cycling of the fans by adjusting the speed of the variable
fan point. This control works in conjunction with the Cut In and Cut Out logic of each compressor. When a fan

is turned on, the speed of the variable point for that compressor is set to maximum allowed percentage. As
the discharge pressure falls, the fan speed is adjusted proportionally. When the minimum is reached the fan

will turn off.

25.1.3

Condenser Control

The Condenser Control logic is run with every pass of the algorithm.

25.1.3.1. Common Terms
Information that relates to condensors on the circuit
13 Cond | Condenzer | Condenzer | Tandem | B Control | Suction | Comp
Cond || Fan | Cail Temp Coil Temp Ex Group [ Mames1D
Faultz | Bank | #1 H2 Circuit #
1] 1 Mat Uzed Hat | zed 1 Suct Spht 1 1
1] 2 Mat Uzed Hat L zed 2 Suct Spht 2 2
1] 3 Mat Uzed Mat Used 3 Suct Spht 3 3

Condenser Fan Bank:

Indicates which circuits share common condenser fans or are individually controlled.
Suction Group:

Indicates which circuits share a common suction line.

Fluid Cooler Econo?option:

Specifies if the Fluid Cooler Economizer (if used) can use the condenser fans or VFD.

Fluid Coaler Econo’?
T Ol

Control Condenser On:

" DiscFE

" Disg/Suct Ratia
(e Diff PSI{Disc-Suct)
" Other SI

25.1.3.2.

If control is based on discharge pressure, all types of condensers will operate in
the following sequence. For compressors within the same fan bank or suction
group, the compressor with the highest discharge pressure will be held as the
control pressure, regardless if the compressors are running or not.

Control Discharge Pressure Calculation

The newly started compressor will have the controlling discharge pressure even if

it is not the highest value in order for it to build pressure (startup mode is defined

as the compressor has been on for less than 5 minutes and its discharge pressure

is less than the value of Setpoint #45 “CND STG1 ON” minus the value of Setpoint

#47 “CND DIFF ON”). However, this logic will be overruled if another compressor

sharing the same condenser approaches the high discharge safety (if discharge pressure rises above
calculated value of Setpoint #81 “HI DISC PSI” minus #83 “HI DISC RELOAD”)

If control is based on Other Sl, the value of that sensor is always used as the control discharge pressure.

Control Condenser On:
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B Disc PSI-The Magnum will check for the compressor with the highest discharge and use that as the
controlling pressure.

B Disc/Suct Ratio - Control logic will be the same as Disc PSI control except the ratio of the discharge
pressure to the suction pressure will be used as the control. Note changes to related set points will be
required.

m Diff PSI(Disc-Suct) -
.' HVAC FIRMWARE VERSION 17.34 and up

Control Condenser On:
" DiscPsl
- Di . Differential Condenser Tanget Adjustment
iscfSuct Ratio
@ Diff PSI(Disc-Sucy f Dischage Superheat <= | 20 for | 30  Seconds Then
L increase Differential PS| TargetBy | 5

i Dischage Superheat >= | 40 for 30 Seconds Then
Decrease Differential PS| Target By 20

Max Adjustment Alowed |40

MCS-CONFIG VERSION 18.01G and up
MCS-CONNECT VERSION 18.20.06 and up
NEW LOGIC ADDED WITH THESE UPDATES

This logic will utilize the calculated differential pressure (Discharge Pressure/Suction Pressure) to
control the condenser.

@ Differential Condenser Target AM

System Statu
o, | we | Vool | s | e [ [ oy i Dictare Supren <~ [ETRR o
UNIT IS LOADED | 00:20:20 2/2 10 100.0 0.0 CHILWTROUT 55.0F IETI| Seconds Then
state Time PSI Diff FLA % Steps Lead? rﬂlﬂ l/ :;Eg:n:“:irt Increase Differential PST Target By [N
1)CMP IS HOLDING | 00:19:25 | 265.0P 100% 1 Yes na / If Discharge Superheat >= RN
2)CMP IS HOLDING | 00:19:20 | 200.0P 100% 1 N/A &= 0.0P for 30 Seconds Then
Suction Saturz_lted Suction Disc Se_lturated Disc Subcooling Decrease Differential PSI Target By 20.0
Temp Suction Superheat Temp Discharge | Superheat
1) 58.0 31.5 26.5 120.0 110.0 10.0 20.0 | Max Adjustment Allowed JECRIN
2) 58.0 42.9 15.1 130.0 101.6 28.4 11.6 q

CLEAR VALUE
1 2 3
4 5 6
il 7 8 9
- 0 .

All condenser setpoints will remain the same for both modulating and step control.
When Diff PSl is selected the below information will become editable in the config program.

Here you will be able to customize adjustments to the differential target based on discharge superheat
being low or high.
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In this config example if discharge superheat falls below 20 degrees for 30 seconds then the differential target
will be increased by 5 psi. If 30 more seconds goes by and the discharge superheat has not increased above
20 degrees then we will do another increase of 5 psi to the target. The adjustments will continue all the way
up to a maximum of 40 psi defined by our “Max Adjustment Allowed” box. Once discharge superheat is
between the high and low settings the adjustment will hold where it’'s currently at.

Information Panel Selector
" General Info (" Comprezzor Info (" Evaporator Info (+ Condenszer Info " Lockout Info " Boiler Info i

Condenser Information

Condenser Type Sump Temperature Start Control on Analog Output:
Evap Individual ﬂ |N0t Used j " Above Control Zore
f* Below, But Near, Control Zone
Sump Level Indicator
|N0t Uszed j
Mewly Started Comp Controls

AD Starting Stage Condenser Reset Sump Heater Relay Fluid Cooler Econo? Common Fan Bank

Not Used j |N0tUsed ﬂ I Yes (%Mo \es = No

g tetPit % When Compressoris OFF Control Condenser On:

Analog Output % Defined (s Di
by Setpoint 152 @ Ll

-~ 100% When Run/Stop = OM © Dise/Suct Ratio
Else =0% ¢ Diff PSI{Disc-Suct)
=

o100

The logic works the same exact way when the discharge superheat rises above 40 degrees only we will
decrease the differential every 30 seconds by 5 psi all the way back down to a 0 psi adjustment. The
adjustments cannot go to a negative value.

MCS-CONNECT SCREEN ADJUSTMENT - Diff PSI(Disc-Suct

B Other Sl - Control logic will be the same as Disc PSI control except the value of the sensor that is specified
will be used as the control. Note changes to related set points will be required. When this option is selected
3 “Other Control Sensor” window will enable the sensor to be selected.

Condenser Type

To use ‘Other SI’, the condenser type must be a ‘COMMON TYP [RO Step Cornron

-

IMPORTANT'

The Magnum will not check for the compressor with the highest discharge pressure but will always
use the value of the sensor that is selected as the control.

25.1.3.3. Condenser Reset

If Diff PSI(Disc-Suct) is selected as your 'control condenser on' in the MCS Config
program you’ll have a “Condenser Adjustment” box in your system status window
through MCS Connect. Here you will see the adjustments made to your condenser
target based on the discharge superheat. If you're at least “Factory” authorized
you can double click the value in the condenser adjustment box, it will open a
window as you see in the example which will allow you to make changes to how
the adjustments are made.

If sensor is specified its value will be added to the condenser control set points #45, #46 and #50.

25.1.3.4. Condenser Low Ambient

When a compressor is started its discharge pressure will be used as the controlling pressure for five minutes,
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enabling that compressor to build head pressure. However, if Setpoint #204 COND LOW AMB is active and
there is an ambient temperature sensor reading less than this Setpoint, then this compressor’s discharge
pressure will remain in control for an additional time as specified in the “Time (sec)” field.

25.1.3.5. Condenser Related Setpoints
The following are Condenser related Setpoints:
45 CND STG1 ON When the discharge pressure is above this value, turn on the first stage of the condens-
(RO Type) er fans.
‘Time (sec) field: (Applies to compressors with shared condensers) If non-zero, then
the compressor in startup state will not be in sole control of the condenser fans, it will
control off of highest discharge pressure. If zero, then compressor in startup will have
sole condenser control for 5 minutes. This option is selected in in the ‘Newly started
Comp Controls Common Fan Bank’ box in the ‘Condenser Information’ panel under the
MAGNUM screen.
46 CND STG1 OFF If stage 1 of condenser capacity is on and the discharge pressure drops below this
(RO Type) value, then turn this stage off.
50 CND TRGT Target logic will try to maintain by modulating the AO.
(Modulating Type) SP must be set up as target type. Hi/Low zones are used for setting control zone.
If target type in HP mode, setback is added to target.

25.2. CONDENSER TYPES

25.2.1

This option indicates there is no condenser associated with this unit.

[

No Condenser

Condenszer Type
Mo Condenszer

25.2.2

The RO Step Common of condenser has one bank of fans. Make sure that all compressors in the Circuit
Base point to the same common fan bank. The above example does not have a Fan Analog Output and there
are three stages of fans starting with CND FAN 1 relay. All stages must be consecutive Relay Outputs.

RO Step Common

Condenser Information
Condenzer Tupe Starting Cond RelayOuput | B of Cond Stages Fan Al Fluid Cooler Econa?
|F!D Step Commaon ﬂ |END FAM 1 ﬂ |3 ﬂ |N0tUsed ﬂ [ Yes [+ No
Cond Starting Fault # of Cond Fault Sump Temp 51 Control Condenser O
|Mat Lsed =] o | Mot Used v| * DiscPSI  Other Sl
Mewly ztarted Comp Controlz
Carnrmon Fan B ank,
[+ ‘Yes [ Mo
For example:
Setpoint # Name Value
45 CND STG1 ON 200.0P
46 CND STG2 OFF 170.0P
47 CND DIFF ON 15.0P
48 CND DIFF OFF 5.0P

Discharge control pressure is 200.0 P, CND FAN 1, first condenser stage will be turned on.
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If control pressure is equal to or greater than 215.0 P then the second stage will be turned on. (200.0 + (15.0 * 1))
If control pressure is equal to or greater than 230.0 P then the third stage will be turned on. (200.0 + (15.0 * 2))
Discharge control pressure is above 230.0 P; all three condenser stages are on.

When the control pressure drops below 180.0P the third condenser stage will be turned off. (170.0 + (5.0 * 2))
When the control pressure drops below 175.0P the second condenser stage will be turned off. (170.0 + (5.0 * 1))
When the control pressure drops below 170.0P the first condenser stage will be turned off. (170.0)
Condenser Faults

This example has no condenser faults. If used, and any one of the digital inputs are ON for the time specified
in Setpoint #90 if active, then the unit will be locked out and an alarm message will be generated.

25.2.2.1. RO Step Common with a Fan AO and Condenser Faults

Condenser Information

Condenser Type Starting Cond RO # of Cond Stages Fan AQ AQ Starting Stage Fluid Cooler Econo?
RO Step Common -] |CND FANT-1 [=] E - fcomPisFoz <] [=] " Yes (@ No
Cond Starting Fault # of Cond Fault Sump Temperature Control Condenser On:
| Cmp1¥icFi E ||| HetUsed R ® DiscPSl  ( Disg/SuctRatio  ( OtherSl
Condenser Reset Newly Started Comp Controls
|OIL P51 j Common Fan Bank
(® iYes " Mo

The above example is the same as the previous example with the addition of a Fan AO and two condenser
faults.

Fan AO Control (same for all types of air condenser control)
Two more Setpoints than the previous example are needed to control the speed of the fan:

Setpoint # Name Value
54 CND MIN SPD 20.0%
55 CND MAX SPD 100.0%

CND FAN 1 will be turned on when the control pressure is equal to or greater than 200.0, same as in
previous example. At this point the Fan AO speed will be set to its maximum value, Setpoint #55. If the
pressure changes between 170.0 and 214.9 the fan speed will also be modulated proportionally between its
maximum and minimum settings. If the pressure is at 185.0 the fan speed will be set to 61.2%. If the pressure
is at 190.0 the fan speed will increase to 75.0%. This will provide precision control in maintaining optimum
discharge pressure.

If the pressure increases to 215.0 the condenser’s second stage will be turned on and the fan speed will also
be at 100.0%. If the pressure changes between 175.0 and 229.9 the fan speed will also be modulated
proportionally between its maximum and minimum settings.

If the pressure increases to 230.0 the condenser’s third stage will be turned on and the fan speed will also
be at 100.0%. If the pressure changes between 180.0 and 229.9 the fan speed will also be modulated
proportionally between its maximum and minimum settings. If the pressure is at 230.0 and above the fan
speed will be at 100.0%.

As the pressure decreases toward the Cut Out point the fan speed will decrease toward its minimum setting.
Once a stage is turned off, the fan speed will be set to 100.0% and again it will be modulated based upon the
pressure.

Condenser Faults
This example has two condenser faults. They must be consecutive digital input types starting with FAN FLT
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1. If either of these digital inputs are ON for the time specified in Setpoint #90 if active, then the unit will be
locked out and an alarm message will be generated.

25.2.3 RO Step Individual

OILPSI -

The RO Step Individual has a bank of fans for each compressor. The number and location of the fan are
specified under the Circuit Base screen.

1

3 0 1
3 [CND Fam 2 [ Mot Used [Mat Used [0 |2 [Mat Used [ Mot Used 2 [Suctspk |2 |2 |

# of Cond ROs —Total number of Relay Outputs of each compressor, in this example there are 3. The number
of fans in each compressor does not have to be the same.

Starting Condenser RO — The starting condenser Relay Output. All the Relay Outputs specified for each circuit
must follow consecutively to this point. In this example CND FAN 1 is the starting Relay Output for circuit 1
and the other 2 fans follow consecutively in the RO screen.

Condenser Fan AO-If a condenser fan AO was specified in this cell it would function as described in the
example in section 7.74.3.6 RO Step Common with a Fan AO and Condenser Faults. There is no condenser
fan AO in this example.

Starting Condenser Fault—If there were condenser faults specified in this cell they would function as described
in the example in section 7.74.3.6 RO Step Common with a Fan AO and Condenser Faults. There are no
condenser faults in this example.

# Cond Faults — Total number of Condenser Faults.
Cond Fan Bank — In this type of condenser all compressors should have a different fan bank.

QILP3IT -
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Each compressor fan bank is controlled individually. The discharge pressure for each compressor is used to
control condenser logic.

25.2.4

RO Step Combined

The RO Step Combined has a bank of fans that are shared by two consecutive circuits. The number and
location of the fans are specified in the Circuit Base screen. This is similar to the RO Step Individual set up
except only every other compressor has a condenser fans associated with it.

Infarmation that relates to condenzars on the circuit

Circuit # | # of Starting Condenzor Fan | Starting # Cond | Condenzer Cail Condenzer Cail Tandem | EXY Contral | Suction Comp
[reset Cond | Condenzor RO A0 Condenzer Faulk | Cond | Fan Temp #1 Temp #2 Ex Group Mame/1D
buttor | | R0z Faultz | Eank. Circuit #

1 - 3 FAM 153 #1 Mot Used Mot Used 0 1 Mot Uzed Mot Uzed 1 Suct Spk 1 1

2 |0 Mat Uzed Mat zed Mat Uzed 0 1 Mat Uzed Mat Uzed 2 Suct Spk 2 2

3 - 3 FAM 284 #1 Mot Uzed Mot Uzed 0 3 Mot Uzed Mot Uzed 3 Suct Spk 3 3

4 | 0 Mot Uzed Mot Uged Mot Uged 0 3 Mot Uzed Mot Ugzed 4 Suct S5pk 4 4

Circuit 1 and 2 will share the same fan bank specified in the ‘Cond Fan Bank’ cell. Circuit 3 and 4 will also
share the same fan bank specified. The highest discharge pressure between the two compressors on each
respective circuit will be used as the control pressure for their fan bank.

Condenser Faults

If any of these digital inputs are ON for the time specified in Setpoint #90 if active, then both compressors
sharing that condenser will we will be locked out and an alarm message will be generated. This example has
no condenser faults.

25.2.5
25.2.5.1.

Condenser Type
Modulating Commaon j

Condenser Reset
Cmp2vidFit

[

Modulating
Modulating Common

Condenser Information
AO Maodulating Valve

CMD1%FD%% -

Control Condenser On:
® DiscPSl  ( Disc/Suct Ratio

Fluid Cooler Econa?
I Yes ® o

Sump Temperature

Mot Used - " Other 51

Newly Started Comp Controls
Common Fan Bank

® ‘Yes " No

Start Control on Analog Output:
" Above Contral Zone

& Below, But Mear, Contral Zone

Nafzanl Anslan Outnaot 08 Whon Mamaroconr ic NFEFE

This type of condenser uses water for condenser cooling. The AO Modulating Valve will modulate the cold water valve
based upon the system’s highest discharge pressure.

48 CND ADJ DELAY If active this is the time in seconds between condenser adjustments to the AO. If inac-
(Modulating Type) tive, then 30 seconds will be used as the delay.
If type is DELAY: (required for condenser relay delays).
-MIN VFD Opening cell contains the time delay between turning on a relay and moving
the AO to its minimum position (Setpoint #52).
-MAX VFD Opening cell contains the time delay between turning off a relay and moving
the AO to 100%.
49 CND START % If active, then the value is the starting % for the AO when the RO that is tied to it turns
(Modulating Type) on. The value in the “Time (SEC)” cell is the AO starting stage. If no Relays are used
when CMP starts set value.
50 CND TARG Target logic will try to maintain by modulating the AO.
(Modulating Type) SP must be set up as target type. Hi/Low zones are used for setting control zone.
If target type in HP mode, setback is added to target.
51 CND ADJ DIV Controls scaling of the amount the AO is adjusted (usually 1). The larger the number the
(Modulating Type) smaller the AO adjustment as the adjustment will be divided by this value.
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(Modulating Type)

52 CND MIN % Minimum AO % allowed.
(Modulating Type) If compressor is off, then check the “Time (SEC)” field:
If 0, then the AO % will be set to the value of this Setpoint. If 2 and the run/stop is set
to run, then set the AO % to 100%, else set the AO % to 0%. This option is selected in
the “Default Valve Opening % when Comp. is OFF” box in the condenser information
section in the MAG HVAC screen.
53 CND ROC- Maximum negative rate of change allowed. If the rate of change is less than this Set-
(Modulating Type) point, then stop modulating the AO. The absolute value of this Setpoint also serves as
the maximum positive rate of change allowed. If the rate of change is greater than the
absolute value of this Setpoint, then stop modulating the AO.
54 CND ADJ MULT Controls scaling of the amount the AO is adjusted. The larger the number the larger the
(Modulating Type) AO adjustment as the adjustment will be multiplied by this value.
55 CND MIN ADJ The value in this Setpoint is the minimum % the AO will be modulated when a change is

made.

Note 1: The purpose of Setpoint #193 ‘CND HI/LO ZONE’ and the delays in the MAX AND MIN VFD
Opening cells for Setpoint #48 ‘CND ADJ DELAY’ are to prevent repeated cycling of additional stages.

Note 2: The purpose of Setpoint #194 ‘CND 2nd ZONE'’ is to prevent the discharge pressure from over
shooting the target (Setpoint #50 ‘CND TARG’). The way the logic works is if the discharge pressure is
in the 2nd Zone and the pressure is falling less than twice the CND ROC- (Setpoint #53 ‘CND ROC-‘) then
a negative adjustment will be made to the AO. If the discharge pressure is raising more than twice the
rate of change (Setpoint #53) then a positive adjustment will be made to the AO.

Note 3: The value in the “AO Starting Stage” cell under the MAG HVAC screen in the condenser info
section is the stage that has to be turned on to begin modulating the AO.

The following applies to both the modulating common and individual water condenser types:

The ‘Default Valve Opening % when Comp. is OFF’ cell can be used to set the valve (1) to be completely
closed (0%), (2) the value of Setpoint #52 (Valve % defined by Setpoint #52), or (3) completely open (100% if
the Run/Stop indicator = ON else = 0%).

The delay timer will be decremented by a standard value of 1 every second, however if the control
discharge pressure is more than 15.0 psi (1.5 bar) away from the target Setpoint #50, then the delay will be
decremented by 2; if more than20.0 psi (2.0 bar) away from the target then the delay will be decremented by
4,

When the delay counts down to zero, an adjustment will be made based on the equation:
(Control discharge pressure — Setpoint #50) x Setpoint #54 + Setpoint #51 = Adjustment Value.

When the control discharge pressure is greater than Setpoint #50 plus the value in the high zone:
If the control discharge pressure rate of change is dropping too fast (more than twice the value of Setpoint
#53), then close the valve by the calculated adjustment. If the control discharge pressure rate of change is
dropping too slowly (more than the value of Setpoint #53), then open the valve by the calculated adjustment.
Else make no adjustment.

When the control discharge pressure is less than Setpoint #50 minus the value in the low zone:

If the control discharge pressure rate of change is increasing too fast (more than twice the value of Setpoint
#53), then close the valve by the calculated adjustment. If the control discharge pressure rate of change is
increasing too slowly (more than the value of Setpoint #53), then open the valve by the calculated adjustment.
Else make no adjustment.

When the control discharge pressure is within the zone: If the control discharge pressure rate of change
is increasing more than the value of Setpoint #53, then close the valve by 1 percent. If the control discharge
pressure change is decreasing more than the value of Setpoint #53, then open the valve by 1 percent.

Modulating Condenser Type: If heat pump and the mode is HEAT (not in defrost) all condenser relays will
be turned on and the VFD set to 100% when compressor is turned on. If the control pressure is above the
control zone, the condenser will unload; if below the control zone the condenser will load else there will be no
change.
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25.2.6 Modulating Step Common

Condenser Information

Condenser Type Starting Cond RO # of Cond Stages Fan AO AQ Starting Stage Fluid Cooler Econo?
|M0du|ating Step Comman j |CND FAN1-1 j |2 j |CND1 VFD% j |n j Yes (e No
Cond Starting Fault # of Cond Fault Sump Temperature Control Condenser On:
Not Used RaIE ~|||NotUsed R (@ DiscPSl (" Disg/SuctRatio  ( Othersl
Condenser Reset Start Control on Analog Output: Newly Started Comp Controls
|Cmp2VdeIt j i Abowve Control Zone Common Fan Bank
® Yes 7 Mo

® Below, But Mear, Contral Zone

Default Analog Output % When Compressor is OFF

- Analog Output 24 Defined
by Setpoint #52

100% When Run/Stap = ON
Else = 0%

When a RO is being used with an AO the AO will key off the RO turning on. The RO will turn on when the
discharge pressure enters the bottom of the CND HI/LO ZONE (Setpoint #193). At that time the AO will move to
its starting % (Setpoint #49). The AO will stay at its starting % until the discharge pressure gets outside the top
of the CND HI/LO ZONE (Setpoint #193). At that point the AO will modulate based on Setpoints #51, #53-55.
Now if there are 2 RO’s tied to the AO and the “AO Starting Stage” is 1 then once the AO gets to 100% the 2nd
RO will be turned on after a delay (value in the "MIN VFD Opening* cell for Setpoint #48) and the AO will be set
back to its minimum % (Setpoint #52) and then modulate as described above. Now if the pressure begins to fall
and goes below the CND HI/LO ZONE (Setpoint #193) the AO will modulate. Once the AO gets to its minimum
% (Setpoint #52) the 2nd RO will be turned off after a delay (value in the “MAX VFD Opening” cell for Setpoint
#48) and the AO will be set back to 100% and continue to modulate as needed.

If the “AO Starting Stage” is 2 then when the discharge pressure enters the bottom of the CND HI/LO ZONE
(Setpoint #193) the 1st RO (stage 1) will be turned on. The 2nd RO will turn on once the discharge pressure
gets outside the Heating Info CND HI/LO ZONE (Setpoint #193) and the delay has been met (value in the “MIN
VFD Opening cell” for Setpoint #48) at that time AO will be set to its starting % (Setpoint #49). If the discharge
falls below the CND HI/LO ZONE (Setpoint #193) the AO will begin to modulate. Once the AO reaches its
minimum % (Setpoint #52) it will turn off the associated RO after a delay (value in the “MAX VFD Opening”

cell for Setpoint #48). The 1st RO will remain on until the discharge pressure falls below the CND HI/LO ZONE
(Setpoint #193) and the delay has been met (value in the “MAX VFD Opening” cell for Setpoint #48).

25.2.6.1. Modulating Individual

Condenser Information

Condenzer Tupe Fluid Cooler Econo’?
Madulating lndividual j [ %eg o Mo
Sump Temp Sl Control Condenser On;
Mot Used ~| | DisePSI " Other 5I
Default ¥ alve Opening % when Comp. is OFF Mewly started Comp Contrals
-~ gy @ Vavedefinedby - 100% when Run/Stop = ON Comman Fan Bank
= Setpoint #52 elze = 0% (v Yes £ MNa

This type of condenser uses water to provide cooling to the compressors. The AO Modulating Valve will
modulate the cold water based upon this discharge pressure for each circuit. You may also select Relay Outputs
to be turned ON/OFF while modulating the Analog Output.

The individual condensers must be set up in the Circuit Base screen.

The control will be similar to the Modulating Common type, except that the discharge pressure for each circuit
will control its own condenser.
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25.2.7 RO Shared

Condenser Information

Condenser Type AQO Starting Stage Fluid Cooler Econo?
RO Shared 4 1 - C Yes (8 No
Sump Temperature Control Condenser On:
Mot Used - ® DiscPSl  ( Disc/SuctRatio ¢ Other 5
Condenser Reset Newly Started Comp Controls
sed Common Fan Bank
CICT T Mo

The RO Shared condenser has banks of fans that are shared between two consecutive circuits. The number
and location of the fans are specified under the Circuit Base screen. This is similar to the RO Step Individual
set up. Circuits 1 and 2 will share the fan bank that is specified in the circuit 1 grid in the Circuit Base screen.
The highest discharge pressure of these two compressors will be used to control this bank of fans. Circuits

2 and 3 will share the fan bank that is specified in the circuit 2 grid in the Circuit Base screen. The highest
discharge pressure of these two compressors will be used to control this bank of fans. In a unit with three
circuits, circuit three will not have a fan bank associated with it. It shares circuit 2’s fan bank.

25.2.8 Dual V8

This is a special type of condenser. It is a common circuit control type with two stages of fans and VFD.
The control of the fan speed will be different depending on whether one or two stages are on. All circuits are
checked to calculate the control discharge pressure, and should be in the same fan bank.

If the control discharge pressure is less than Setpoint #45, then both condenser stages are off and the fan
speed is zero.

If the control discharge pressure is greater than Setpoint #45 and less than Setpoint #46 stage 1 will be on.
The fan speed will be equal the value of (Setpoint #55 minus Setpoint #54) divided by (Setpoint #46 minus
Setpoint #45) and then multiplied by (control discharge pressure minus Setpoint #46) plus Setpoint #54.

If the control discharge pressure increases while in stage 1 above the value of Setpoint #46 plus Setpoint #48
for the time contain in Setpoint #49 stage 2 will be entered. Both relays will be on and the fan speed will be
equal the value of (Setpoint #55 minus Setpoint #54) divided by Setpoint #46 and then multiplied by (control
discharge pressure minus Setpoint #46) plus Setpoint #54.

If the speed of the condenser fan is less than Setpoint #54 it will be set to that value or if the speed of the
condenser fan is greater than Setpoint #55 it will be set to that value.

25.2.9 Common VFD Fan w/Bypass

Condenser Information

Condenser Type Starting Cond RO # of Cond Stages Fan AO AQO Starting Stage Fluid Cooler Econo?
|Common VFD Fanw/ Bypass ~ | | CND FANT-1 R _~||/|/|cmDTvFD% | | (“Yes (& Mo
Cond Starting Fault # of Cond Fault Sump Temperature Control Condenser On:
|Cmp1VdeIt j |1 j |NotUsed j ® DiscPSl ( Disg/SuctRatio  ( Other Sl
Condenser Reset Newty Started Comp Controls
|N0tUsed j Common Fan Bank
o ‘Yes Mo

The Common VFD Fan with a Bypass type of condenser has one fan. All circuits will use this fan; make sure
that all circuits in the Circuit Base point to the same common fan bank. The above setup shows that there is
one condenser stage. However this type requires the following three consecutive Relay Outputs to be set up.

For example:
1-5 --.| ¥FD LOAD
1-6 .| ¥FD BYPASS
1-7 .| ¥FD ENABLE

This type of condenser requires one condenser fault. If the fault occurs then the VFD will be bypassed and the fan will run
at 100% if needed.
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45 | CND STG1 ON When the discharge pressure is above this value, turn on the first stage of the condenser fans.
(RO Type) ‘Time (sec) field: (Applies to compressors with shared condensers) If non-zero, then the
compressor in startup state will not be in sole control of the condenser fans, it will control
off of highest discharge pressure. If zero, then compressor in startup will have sole condenser
control for 5 minutes. This option is selected in the ‘Newly started Comp Controls Common Fan
Bank’ box in the ‘Condenser Information’ panel under the MAGNUM screen.
PID MOD Individual | Uses PID condenser control KP (Proportional). Setup as setpoint.
PID Step Common
46 | CND STG1 OFF If stage 1 of condenser capacity is on and the discharge pressure drops below this value,
(RO Type) then turn this stage off.
PID MOD Individual | If active, uses Multiplier for Ki adjustments, (Integral Delay). Setup as setpoint
PID Step Common
54 | CND MIN SPD Minimum speed percentage for variable speed condenser control.
(RO Type)
CND ADJ MULT Controls scaling of the amount the AO is adjusted. The larger the number the larger the
(Modulating Type) AO adjustment as the adjustment will be multiplied by this value.
55 | CND MAX SPD Maximum speed percentage for variable speed condenser control.
(RO Type)
CND MIN ADJ (Mod- | The value in this Setpoint is the minimum % the AO will be modulated when a change is
ulating Type) made.

Fan control when there is no fault:

The highest discharge pressure of all the compressors is the control value.
The first relay, VFD LOAD, is on and the second relay, VFD BYPASS, is off.

When the control discharge pressure is greater than the value of Setpoint #45, then the third relay (VFD ENABLE)
will be turned on and the VFD will be set to the value of Setpoint #55. If the control discharge pressure decreases
the VFD will be modulated between Setpoints #54 and #55 based upon the control discharge pressure.

Assume Setpoint values:

45 CND STG1 ON 250 psi
46 CND STG1 OFF 170 psi
54 CND MIN SPD 20%
55 CND MAX SPD 100%
90 COND FAULT 30s

When the discharge control pressure is greater than 250 psi the relay VFD ENABLE will be on and the VFD
on the fan will be set to 100%. If the discharge control pressure drops to 210, then the fan speed will be set
to 60%. The discharge control pressure is half of its Cut In and Cut Out range (250 —170=80/2 =40=170
= 210) therefore, the VFD will be positioned to half of its range (100 —20 = 80/ 2 = 40 + 20 = 60). The VFD
will continue to be modulated in this matter until the discharge control pressure drops below 170. Then the
VED will be at 0% and relay VFD ENABLE will remain on. If the pressure goes above 170 the VFD will be
modulated. For example if the discharge control pressure goes to 190.0 the VFD will be set to 50%.

Fan control when a fault occurs:

If a fault occurs, an alarm message will be generated, relay VFD LOAD will Lock off, relay VFD ENABLE will
be off, the VFD speed will be set to 0% and the bypass, VFD BYPASS, will be enabled if needed after waiting
for 30 seconds, Setpoint #90. Once the fan bypass is enabled and the discharge control pressure goes above
250 psi the bypass will be turned on enabling the fan to run at 100% and it will remain on regardless of the
discharge control pressure.
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If the fault resets itself, and is no longer on, the state of VFD LOAD will be set to AUTO, the VFD BYPASS
relay will be turned off and VFD will be enabled to control the fan speed if it is needed.

54 CND MIN SPD 20%
55 CND MAX SPD 100%
90 COND FAULT 30s

When the discharge control pressure is greater than 250 psi the relay VFD ENABLE will be on and the VFD
on the fan will be set to 100%. If the discharge control pressure drops to 210, then the fan speed will be set
to 60%. The discharge control pressure is half of its Cut In and Cut Out range (250 — 170 =80/2 = 40= 170
= 210) therefore, the VFD will be positioned to half of its range (100 —20 =80/ 2 = 40 + 20 = 60). The VFD
will continue to be modulated in this matter until the discharge control pressure drops below 170. Then the
VFD will be at 0% and relay VFD ENABLE will remain on. If the pressure goes above 170 the VFD will be
modulated. For example if the discharge control pressure goes to 190.0 the VFD will be set to 50%.

Fan control when a fault occurs:

If a fault occurs, an alarm message will be generated, relay VFD LOAD will Lock off, relay VFD ENABLE will
be off, the VFD speed will be set to 0% and the bypass, VFD BYPASS, will be enabled if needed after waiting
for 30 seconds, Setpoint #90. Once the fan bypass is enabled and the discharge control pressure goes above
250 psi the bypass will be turned on enabling the fan to run at 100% and it will remain on regardless of the
discharge control pressure.

If the fault resets itself, and is no longer on, the state of VFD LOAD will be set to AUTO, the VFD BYPASS
relay will be turned off and VFD will be enabled to control the fan speed if it is needed.
25.2.10 Evaporative types of Condenser Control

Evaporative condensers are used to improve the condensers efficiency by spraying water over the condensing
coil from above while air is blown up through the coil from below.

Two types are support:
Condenser Information

Condenser Type AQ Starting Stage Fluid Cooler Econo?
|Evap Inclividual j 0 - iYes (@ Mo
Sump Temperature Control Condenser On:
Mot Used - ® DigcPSl Disg/SuctRatio  ( Other Sl
Condenser Reset Sump Level Indicator Sump Heater Relay Start Control on Analog Output: Newly Started Comp Controls
MNotUsed j |Not Used j |N0t Used j i~ Above Contral Zone Common Fan Bank

(& Below. ButMNear. Contral Zane R CE {_'No

Default Analog Output % When Compressor is OFF

- Analog Cutput 22 Defined

o by Setpaint #52

100% Yhen Run/Stop = ON

® 008 Else = 0%

- Evap Individual Step, has the same control logic as Modulating Individual.

- Evap Common, has the same control logic as Modulating Common.

In addition to the standard control logic, the evaporative spraying water requires addition input.

Sump Temperature, this sensor will provide the temperature of the sump, area where the spray water is held.
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25.2.11

Sump Level Indicator, if set point #249 and a digital input is specified, if it is continually on for the time
greater than the value of the safety time of set point #249 a Sump Low Level alarm will be generated and this
condenser will locked off. If the digital goes to an off state and the condenser is locked off, its state will be
changed to auto and the condenser will be available.

Sump Heater Relay, if this relay and sump temperature sensor is specified and set point #250 is active, this
relay will be turned on and off based upon the values of set point #250.

RO Adaptive Bank- Air cooled Condenser Fan Control

Used to control the condenser fan relay outputs for a single compressor, multiple compressors on the same
refrigerant circuit, or a bank of condenser fans for multiple refrigerant circuits. If single compressor the
condenser fans are stage on/off based on the compressor discharge pressure. If multiple compressor or
refrigerant circuit, then the high discharge of the running compressors is used to stage condenser fans.

Relay Output Information Screen

Number Name Slide | Slide | Slide | Design | Desig N 1 EXV Start Type EXVL j Circuit
Mult. Div. Off. | Suc.PSI| Dis PSI | Tonnage(of Step) | (When Lead) Adjus 1
1-3 |...|CNDFAN 1 — — — — — — — Standard —
14 [..|CNDFAN2 — | — |— |— — |— — Standard — |
| Singe Compressor | Infarmation that relates to condensers an the circuit
Circuit# | #of Starting Condenser Fan Starting #Cond | Cond | CondenserCoil Condenser Coil | Tandem Ewaporatar Suction Comp
(reset | Cond | Condenser RO Condenser Fault | Faults | Fan Termp #1 Temp #2 Exy E=V Contral Group MNarme/D
buttan) | ROs Bank Circuit #
1 o CHND FAM 1 Mot Used Mot Used 0 1 Mot Used Mot Used 1 SuctSpht 1
| Tandem Compressors Information that relates to condensers on the circuit
Circuit# | #of Stating Condenser Fan Starting #Cond | Cond | CondenserCoil | CondenserCoil | Tandem Ewaporstor Suction Comp
(reset | Cond | Condenser RO AQ Condenser Fault | Faults | Fan Termp #1 Temp#2 Exy Ex Contral Group MName/D
button) | ROs Bank Circuit #
1 .. ]2 CMND FAMN1 Mot Used Mot Used 0 1 Mot Used Mot Used 1 Suct Spht 1
2 ..|0 Mot Used Mot Used 0 1 Mot Used Mot Used 2 Suct Spht 1
Tandem Compressors- 2 Circuits
Circuit 1 and 2 will share the same fan bank specified in the ‘Cond Fan Bank’ cell. Circuit 3 and 4 will also
share the same fan bank specified. The highest discharge pressure between the two compressors on each
respective circuit will be used as the control pressure for their fan bank.
Infarmation that relates to condenzors on the circuit
Circuit # | # of Starting Condensor Fan | Starting # Cond | Condenzer Coil Condenser Coil Tandem | EXW Control | Suction Comp
[reset Cond | Condensar RO A0 Condenzer Faulk | Cond | Fan Temp #1 Temp #2 Eixf Group Mame/ID
button ] | ROs Faultz | Bank Circuit #
1 o FAM 153 #1 Mot Used Mat Uzed 0 1 Mat Uzed Mat Uzed 1 Suct Spk 1 1
2 =0 Mot Uzed Mot Uzed Mot Uzed 0 1 Mot Uzed Mot Uzed 2 Suct Spk 2 2
3 ) 3 FAM 284 #1 Mot Ueed Mot Uged 0 3 Mot Uzed Mot Uzed 3 Suct 5pk 3 3
4 | 0 Mot Uzed Mot Ueed Mot Used 0 3 Mot Uzed Mot Uged 4 Suct Spk 4 4
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25.2.12 RO Adaptive Common - Air Cooled Condenser Fan Control

Used to control the condenser fan relay outputs for all the refrigerant circuits on the unit. This control logic
finds the high discharge pressure on the running compressors and uses it to stage on/off the condenser

fan relays.
Magnum CENT Information Screen
Information Panel Selector
" General Info " Compressor Info " Evaporator Info i+ Condenser Info " Lockout Info " Boiler Info i
Condenser Information
Condenser Type Cond Starting Fault Sump Temperature Fan AQ Start Control on Analog Output:
|F|D Adaptive Common ﬂ |N0t Usged j |N0t Used ﬂ |N0t Used j " Above Control Zone
* Below, But Near, Contral Zane
Hof Cond Faut = # of Cond Stages Starting Cond RO
o - 0 - Mot Used -
| J | J | J Newly Stated Comp Controlz
Condenser Reset Fluid Cooler Econo? Common Fan Bank
|N0tUsed j (" Yes + Mo [ ey *+ No
Default Analog Output % When Compressor is OFF Control Condenser On:
v e Analog Dutput % Defined o Di
fo 0% B it e B Pl
o _  Di i
100 - 1EIDD/°_\EJ;9n Run/Stop = OM Digc/Suct Ratio
56 = U= = Diff PSI{Disc-Suct)
Condenszer Fan Rotation ~ Other &

25.2.12.1. Adaptive Condenser Control Setpoints
Setpoint #45 “CND STG1 ON” — contains the value for turning on 1st condenser fan relay.
Setpoint #46 “CND STG2 OFF” — contains the value for turning off the 2nd condenser fan relay.
Setpoint #47 “CND DIFF ON” — contains the differential value for turning on the 2nd condenser fan., plus all the
remaining condenser fan stages. This value is added to previous stage on value to calculate when to turn on the
next condenser fan.
Setpoint #48 “CND DIFF OFF” — contains the differential value for turn off the 3rd condenser fan relay, plus all
the remaining condenser fan stages. This value is added to the previous stage off value to calculate when to turn
off the next condenser fan.

Setpoint #49 “CND STG1 OFF” — contains the value for turning off 1st condenser fan relay.
Setpoint #50 “CND TARG PSI” — contains the maximum adjusted value for turning on the last condenser stage.

A compressor must be operating for the condenser fans to operate. The definition of an operating compressor
is a, compressor amps >= Low Amp limit or no amp sensor and compressor is in a running control state. The
condenser relays (i.e. fans) will turn on based upon the value in setpoint STAGE 1 ON. When the discharge
pressure exceeds this value, the first condenser relay is turned on. If additional condenser relays exist, they
will be turned on when the pressure exceeds the previous cut in value (Stage 1 ON for the first stage) plus the
value contained in STAGE DIFF ON setpoint.

Condenser relays (i.e. fans) will be turned off based upon the value in the setpoint STAGE 2 OFF (Stage 2
turn OFF point). As the discharge pressure is reduced, the condenser relay will be turned off based upon the
STAGE 2 OFF setpoint, plus the value in STAGE OFF DIFF setpoint for each stage number above stage 2.
Stage 1 of condenser staging will be turned off based upon the value in the setpoint (Stage 1 OFF).

Setpoint Information Screen

# Name Value Min Max | Adjust| Time | Max Time | Lockout Safety Active or Select Value: Level Of Type of
Value | (SEC) | Allowed Delay Down Non-Active # decimals & Auth. To Setpoint
(SEC) (HRS) | Time(MIN) print char Display
45 CND STG1 ON 200 190 220 05 0 1 0 0 Active ...| PSI GAGE View Only Setpoint
46 CNC STG2 OFF 170 170 220 05 0 0 0 0 Active ...| PSI GAGE View Only Setpoint
47 |CND DIFF ON 20 10 50 1 0 0 0 0 Active ...| PSI GAGE View Only Setpoint
48 |CND DIFF OFF 10 5 50 1 0 0 0 0 Non-Active | ...| PSI GAGE View Only Setpoint
49 CND STG10FF 175 170 195 05 0 0 0 0 Active ...| PSI GAGE View Only Setpoint
50 |CND TARG PSI 225 220 240 05 0 0 0 0 Active ...| PS1 GAGE View Only Selpoint
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25.2.12.2. Adaptive Control Logic

The Adaptive Condenser logic is a self-learning fan control. The adaptive self-learning logic offers reduced fan
cycling and improved efficiency. The Adaptive Condenser Control Logic automatically adjusts the fan cut-in
offset based upon the following criteria:

1. If the last stage fan turned on (including stage 1) is cycled off in 10 minutes or less, then an Adaptive
Offset value will be incriminated by 5 PSI. This increases the stage 1 turn on value (“CND STG1 ON”
plus Adaptive Offset) which in turn increases all the remaining fan on values. The Adaptive Offset will
continue to increase, until fan cycling ceases or the adjusted turn on value for the last fan stage is

greater than setpoint #50 “LastStgMax”.

2. The Adaptive Offset value will be decreased by 5 PSI if the last fan to be turned on has not cycled
off within 1 hour. The Adaptive Offset will continue to decrease by 5 PSI every 10 minutes unless fan

cycling begins again.
The Adaptive Control Logic will only affect the condenser fan turn on logic, it will not affect the fan turn off logic.

25.2.12.3. Adaptive Rotation Logic

The adaptive condenser logic can be setup to rotate the condenser fans based on first on/first off or the lead
condenser fan can be forced to any one of the condenser fans. Setpoint #46 is used to setup/control the type

of rotation.
If setpoint #46 is not setup as “TIME” type of setpoint no rotation is done and lead condenser fan is forced to
the first condenser fan relay output.
If setpoint #46 is setup as a “TIME” type
* And the value of the “Time” column is Zero, then first on/first off rotation is performed. The rotation
occurs when a fan is required to cycle off by the pressure cut out value.

* And the value of the “Time” column is greater than zero and less than the max condenser stages, the
lead condenser fan is set to the value in the “Time” field. For example, if the time column contains a 2,
then the lead condenser fan is the second condenser fan in the relay output sequence.

* And if the value if the “Time” column is greater than the max condenser stages, the lead condenser fan
is force to first condenser fan in the relay output sequence.
25.2.12.4. Viewing on MCS-CONNECT and MCS-MAGNUM LCD KEYPAD

25.2.12.4.1. MCS-Connect Display
New columns in the compressor section are being added to the control status window where the
adaptive offset values will be display.

System Status
Capacity ) Wanted/ Step Wanted Rate of
Control State Time Actual Delay % Change S 81 e FETIE
UNIT IS HOLDING 00:04:12 o/o 180 0.0 0.0 Chilwtroyt=_ 46 0F COOLING R22
) ) Manual Cond. Adap.
]
State Time P3I Diff FLA % Steps Lead? FLA % Cut In Offs et
1)FAST UNLOADING 00:04:12 97.0P 78% 0 Yes NfA 5.0P
2)SAFETY TRIPPED 00:04:12 97.0P 78% 0 N/A 0.0P
Suction Saturated Suction Disc Saturated Disc Subcaalin Liquid Saturated
Temp Suction Superheat Temp Discharge | Superheat 2 Temp Liguid Temp
1} 45.0 33.7 136.3 152.0 101.3 50.7 -3.7 105.0F 101.3
) 50.0 33.7 136.3 152.0 101.32 50.7 -3.7 105.0F 101.3
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25.2.12.4.2. MCS-MAGNUM LCD KEYPAD

The adaptive Offset value can be viewed on the MCS-Magnum LCD/Keypad by selecting the “Status” option
from the Menu screen. Once in the “Status” screens page down to the compressor 1st screen showing
Compressor state, state timer, Suct, Disch, OPD, and Motor values. Then press the right arrow button one
time to scroll over to view the AMPS. On the second line below the AMPS heading (not the first line below the
heading which displays the comp amps) the Adaptive Offset value is displayed.

1014 Main Hernu

-Setraints
Seray Tools
Lk
Lk

-CubFrubs - 1
=InFuts -
-Alarms -
-Grarhs -

= Bdl:i31:40
ot BST SLUCT DISC MOTOR AMFS
ot ALK ] S = A B,
Fazzwords SEF 138F 56
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Chapter - 26. Condenser Logic using PID Control

Required to have the software below or later version

»  Config version 18.01T or higher

»  Connect version 18.31.15 or higher

*  Firmware HVAC 17.62R2 or higher
PID control will turn an analog output into a stand alone PID controlled output. This output will have a controlling sensor
that modulates the AO to a maintain target. This logic will run all the time. Setpoint Definitions

26.1. Setpoint Definitions used for Condenser PID Control Logic

SP# | SETPOINT NAME DESCRIPTION
45 COND Kp Kp is proportional change to discharge psi.
= Control feedback change from last calculation * Setpoint Value.
46 COND Ki Ki is the integral change to discharge psi taken at seconds interval specified in time field.
= Condenser psi difference from Target * Setpoint Value.
47 COND Kd Kd is derivate changed. The time field specifies the ROC time interval.
= Last condenser psi — Current condenser psi * Setpoint Value.
49 COND START% Specifies the condenser starting speed.
50 COND FAN TARG | Specifies the condenser discharge psi target. The target should provide a discharge tem-
perature min of 140 F for good oil separation.
(For 134a recommended min setpoint is 130)
(For R410a recommended min setpoint is 325)
52 COND FAN MIN Condenser fan minimum speed % allowed to run
55 COND MAX ADJ Condenser fan maximum % adjustment.
26.1.1 Recommended Setpoint Range (134A)
SP# NAME VALUE | MIN | MAX | ADJ | TIME | MAX SELECT HI LOW | SET
VALUE | (SEC) | TIME # DEC ZONE | ZONE | BACK
ALW
45 [ COND Kp .05 .01 |.10 0.01 0 0 DEC- |- |- |-
02NOCH
46 [ COND Ki .05 .01 .10 0.01 60 900 DEC- |- |- |-
02NOCH
47 [ COND Kd .05 .01 .10 0.01 5 20 DEC-  |-— |- |-
02NOCH
49 [ COND START% 59% 16 80 1 1 100 HUMDor % | --—-- |- |-——-
50 | COND FAN TARG | 132P 125 [175 1 1 1 PSI GAGE |4 4 |-
52 | COND FAN MIN 18% 18 50 0.5 1 1 HUMDor % | - |- |-
55 | COND MAXADJ [10% 1 20 1 0 0 HUMDor % | --—-- |- |-—-

26.1.2 HVAC/RTU PID CONTROL DESCRIPTION

» Kp is calculated every second.

* Kd is calculated every sec based on the ROC over time specified in ‘TIME’ field.

» Kiadjustment is only allowed based on time delay specified in ‘“TIME’ field.

* The Condenser pressure target is maintained within the ‘VALUE’ + ‘HI ZONE’ or — ‘LOW ZONE”.

* Kp, Kd & Ki are added together and a change is made if result is >1.
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26.1.3 Example: SETPOINT INTERACTIONS & DEFINATIONS

Control Zone
No Ki adj made

3150

3148
SETPOINT SETPOINT ADJUST | TIME PRINT SETPOINT LOW T 3046

NAME VALUE | FIELD CHAR TYPE ZONE Tias
3142

COND Kp 0.0 DEC2  SETPOINT - - -

3140
3138
46 COND Ki 0.05 120 DEC2  SETPOINT - - - 2136
3134
47 CONDKd 003 | 5 DEC2 SETPOINT 0 0 0 3132
3130
49 COND START% 25 1 HUM%  SETPOINT - - - 3128
3126
50 COND FAN TARG 322 | 1 PSIG  TARGET 3 2 - 3124~
3122

52 COND FAN MIN 15.5 1 HUM%  SETPOINT - - - 18
3116
- CTL ZN HIGH=315.0

ROC TIME INTERVAL KiADJ DLY OTL ZN LOW = 310.0 3114
3112
3100
SET POINTS ABOVE USED RTU' SOFTWARE Target312+3 2 | st0s--
4 ton scroll, 3 phase, frequency drive, 65 to 100% 2106
Condenser Fan ECM motor 15.5 to 100% 3104
Set Point 50 value should result in discharge temp >140°F (Oil Separation) 2102
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26.1.4

PID Modulating Individual

» Each compressor will have its own condenser Analog Outputs associated with it.
» The Analog Output for each circuit is modulated based on its own discharge pressure Rate of

Change.

« It can also be controlled on a selected sensor input.
* You may also select Relay Outputs to be turned ON/OFF while modulating the Analog Output.

e PID control will turn an analog output into a stand alone PID controlled output.

« This output will have a controlling sensor that modulates the AO to a maintain target.

« This logic will run all the time.

" General Info

" Compressor Info

Condenser Type
FID Madulating Individual ﬂ

Condenser Reset
CHD CALC 4 Rd

Information Panel Selector

(" Ewaporator Info + Condenser Info " Lockout Info " Buoiler Info " CPM Info
Condenser Information
Control Condenser On:
+ Digc PSI
- " Digc/Suct Ratio
Sump Temperature AD Starting Stage " Diff PSI[Disc-Suct)
Mot Used =i Rdlils
MNewly Started Comp Controls
Fluid Cooler Econo? Common Fan Bank
[ ez (+ Mo + ‘eg Mo

Setpoints used for PID Mod Individual and PID Step Common

45 |[CND STG1 ON When the discharge pressure is above this value, turn on the first stage of the condenser fans.
(RO Type) ‘Time (sec) field: (Applies to compressors with shared condensers) If non-zero, then
the compressor in start-up state will not be in sole control of the condenser fans, it will
control off of highest discharge pressure. If zero, then compressor in start-up will have sole
condenser control for 5 minutes. This option is selected in the ‘Newly started Comp Controls
Common Fan Bank’ box in the ‘Condenser Information’ panel under the MAGNUM screen.
PID MOD Individual | If active, the value is the multipiler for the Proportional(Kp) adjustment,
PID Step Common Setup as Setpoint Type
46 | CND STG1 OFF If stage 1 of condenser capacity is on and the discharge pressure drops below this value,
(RO Type) then turn this stage off.
PID MOD Individual | If active, uses Multiplier for Ki adjustments (Integral Time Delay).
PID Step Common Setup as Time Field
47 [ CND DIFF ON Differential pressure added to Setpoint #45 to set the threshold at which each additional
(RO Type) stage of condenser capacity will turn on.
PID MOD Individual | If active, use Multiplier for Kd adjustments, Setup as Time Field-
PID Step Common Time (sec) field is ROC window
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50 |[CND TRGT Target logic will try to maintain modulating the AO.
(Modulating Type) SP must be set up as target type and use the Hi/Low zones for the target control zone.
If target type in Heat Pump mode, setback is added to target.
LO AMB SUMP OFF | If active and ambient temperature is less than the value of this Setpoint, then the sump
(RO Type) pump relay will be locked off if it is the starting condenser Relay Output. When the
ambient temperature rises above the value of this Setpoint plus two times the value in
Setpoint #192 “FRZ TEMP DIFF” if active (hard coded 15°F if inactive), then the sump
pump relay will be allowed on again.
52 [ CND MIN % Minimum AO % allowed.
(Modulating Type) If compressor is off, then check the “Time (SEC)” field:
If 0, then the AO % will be set to the value of this Setpoint. If 2 and the run/stop is set to
run, then set the AO % to 100%, else set the AO % to 0%. This option is selected in the
“Default Valve Opening % when Comp. is OFF” box in the condenser information section
in the MAG HVAC screen.
55 | CND MAX SPD Maximum speed percentage for variable speed condenser control.
(RO Type)
CND MIN ADJ The value in this Setpoint is the minimum % the AO will be modulated when a change is
(Modulating Type) made.

Circuit Base settings

_~=lgformation that relates ta condensers on the circuit

Circuit# | #of Starting Candenser Fan £ Starting #Cond | Cond | Condenser Cail Condenser Cail | Tandem Ewvaporatar Suct
(reset | Cond | CondenserRO AQ Condenser Faully| Faults | Fan Temp #1 Temp #2 Ex Ex Caontrol Gro
button) | ROs Bank Circuit #
b 11 mE CMND FAN 1 Mot Used w 0 1 Not Used Not Used 1 Suct Spht 1
26.1.5 PID Step Common

» This type of condenser has a
* The control will be on the systems

common fan bank for the system.

highest discharge pressure.

» The Relay Outputs are also supported along with an Analog Output.

* PID control will turn an analog output into a stand alone PID controlled output.

» This output will have a controlling sensor that modulates the AO to a maintain target.
» This logic will run all the time.

" General Info

" Compressor Info

Condenser Type

PID Modulating Individual

AD Starting Stage
u} -

fo ) 0%

100%

Magnum CENT Information Screen

Information Panel Selector

" Ewaporator Info f» Condenser Info " Lockout Info

" Boiler Info {

Condenser Information

Sump Temperature

Start Control on Analog Output:
| Mot Used j

" Abave Caontral Zone

" Below, But Mear, Contral Zone

Newly Stated Comp Controls
Condenser Resst Fluid Cooler Econo? Common Fan Bank
Mot Used ﬂ [ Yes Mo " ‘Yes f+ Mo

Default Analog Output % When Compressor is OFF
Analog Output % Defined
by Setpoint #52

~ 1002 when Run/Stop = 0N
Elee = 0%

Control Condenser On:
+" Disc PSI

" DiscdSuct Ratio
" Diff PSIDisc-5uct]
~
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26.2. PID CONTROL

L]

Control Target - S|, AO, or Setpoint used as the target the AO will try to maintain.
AO - Min to Max value the AO can modulate between.

Proportional(Kp)
Multiplier for Kp adjustments.
Integral(Ki)
Multiplier and delay between Ki Adjustments.

Derivative(Kd)
Multiplier and time in seconds interval to calculate Kd.

Adjustment Limits
Min and Max adjustments allowed to the AO per adjustment, both negative and positive.

Under the Analog Outputs window in the MCS Connect software. You'll find an AO PID tab that will show all of
the PID CONTROL AOs and all of the calculated adjustments being made to those Analog Outputs. Here you

will be able to see all three adjustments being made to the PID. This will assist you in any fine tuning required

for the given analog output.

Analog Qutputs

I/B-asit: rﬂdvanued i AD PID |

TO{ Analog Manual Proportiong  Integral Integral | Derivative
T AD#

Cutputs Value Status Adj. Delay Adj. Adj.

[ ||M-1 |COMP1 SPD% 56.5%(AUTO 138.94

131.25 138.74

[ ||M-2 [comP2 SPD% 56.5%(AUTO 172.03

166.97 123.36

[ ]|M-2 |[Exv#1-PID 42.3%AUTO 174.76

123.58 125.92

M-4 |Exv#2-PID 51.0%/AUTO 17717 172.01 138.94

1-1  |CND1 VD% 100.0%AUTO 166.94 177.18 133.60

1-2  |CND2 VFD% 00.6%(AUTO 174.57 146.59 126.00

1-3  |WTR PUMP1% 0.0%[AUTO 174.62 128.54 141.49

1-4  |WTR PUMP2% 100.0%AUTO 169.44 123.55 138.94

21 |SCExv1-PID 0.0%[AUTO 125.93 123.56 169.51

=1=11=21=2E=10=10=00=20=]1=]

22 |SCExv2-PID 0.0%[AUTO 128.54 179.89 174.62
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Chapter - 27. Electronic Expansion Valve Control

27.1. Electronic Expansion Valve Control Logic (EXV)
The function of the thermostatic expansion valve is to hold a constant evaporator superheat.
The EXV is set up in MCS-Config as follows:

Relay Output Information Screen

Number Name Slide | Slide | Slide | Design | Design Nominal EXV Start Type EXV Load EXV Unld
Mult Div. Off. | Suc PSl| Dis.PSl | Tonnage(of Step) | (When Lead) Adjust % Adjust %
F M1 |..|COMP 1 — — — — — 0 285 Step w\ EXV |

For relay outputs for Type of Step w\ EXV:

‘EXV Start (when Lead)’ cell contains the EXV start percentage if this relay is the lead compressor.
‘EXV Load Adjust %’ cell contains the percentage of adjustment to the EXV when a step is added.
‘EXV Unld Adjust %’ cell contains the percentage of adjustment to the EXV when a step is deleted.

MAGNUM Circuit Base Screen
pr— ey that relates to comprassors on the circuit
Circuit | #of | Starting Part Start Faszt Type of LLS hd LLS | Economizer | Econo Urlaading | Loadar HGE HG Liquid il
# [reset | Comp | Comprezsor RO | Winding | Unload | Unlofder Control Stages Type Reheat | Injection | Equaliz
button ] [ RO= Bypaszz
1 | B COMF 1 Mo [eeaf Mo [eeaf Moo [aea] EXWELLS o e N weaf Slide % e O Unloader MNane No  [eeef Hoo Mo
b2 |5 COMP 2 Mo [caf Mo [aef Mo J]a-o] EXWELLS | = | o [ Mo - Slide % || 0 Urloader Maone Mo [ Mo Mo
3 |0 Mot Used Mo [ MNo [ Mo J|Mone 0 [ee Mo .o Slide % |...]0 Unloader None No  [ef No Mo
4 |0 Mot Used Mo [ee Mo [eed Moo J]LLS only 0 [eeef No waf Slide % ] 0 Unloader None Mo [ee) Mo Mo
5 |0 Mot Used Mo [aeaf Mo [aeaf Moo Eﬁ&ol_nlf 0 |aee No weaf Slide % e O Unloader None Mo [wa) Mo Mo
E |0 MHat Used Hoo e Mo [oee] Noo U HorE - P weaf Slide X e O Unloader Nane No  [eeef Hoo Mo
7 | 0 MHat Used Hoo [ Mo [aeef Moo ae] Howe Mo e Mo weaf Slide % e O Unloader MNane No  [eeef Moo Mo
8 |0 Mot Uzed Mo |eaf Mo |acc] Mo o] Hone Mo [ Mo ...| Slide % .| 0 Unloader Mone Mo |..of Mo Mo
4 |
Select Dutput and Sensor Inputs per circuit
Circut # | Alarm Relay Comp Proof Compr Speed or | Compressor Slide Clozed Pump Down ExW Olutput BFlow Circzuat Loa
[reset Modulate Hat speed fault Indicator Pump/Yalve Waly
buttan | Gas AD
k1 woe] Mot Used Mot Used Mot Used Mot Uszed Mot Uszed DISABLE 1 ExW1 % Mot Used Mot Used Mot
2 woe] Mok Used Mot Used Mot Used Mot Uszed Mot Uszed DISAELE 2 Exiid % Mot Used Mot Used ot
3 woe| Mot Used MHat Used MNat Uzed Mat Uzed Mat Uzed Mot Uzed ot Ored Mot Uzed Mat Uszed Mot
4 oo Mot Uzed Mot Uzed Mot Used Mot Used Mot Used Mot Used Mot Used Mot Uzed Mot Uzed Mot
5 o] Mot Used Mot Used Mot Uzed Mot Uzed Mot Uzed Mot Uzed Mot Uzed Mot Uszed Mot Uszed Mot
E o] Mot Used Mot Used Mot Uzed Mot Uzed Mot Uzed Mot Uzed Mot Uzed Mot Uszed Mot Uszed Mot
7 ooe| Mok Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Uszed Mot Used Mot Used Mot
8 «| Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot
‘l l'|| LY IR I e | Rlavllead Rlarllaad klatllaad Rlarllaad Rlarllaad Rl llaad Rl llaad Rl llaad LYY
Infarmation that relates to condensors on the circuit
Circuit # | # of Starting Condensor Fan Starting # Cond | Condenser Coil Condenzer Coil Tandem | E=) Contral uction Comp
[rezet Cond | Condenzor RO A0 Condensger Fault | Cond | Fan Temp #1 Temp #2 B aroup Mame/ID
button ] | ROs Faultz | Bank Circuit #
1 e CndFan 1-1 Mot Usged Mot Uged 1] 1 Mot Uzed Mot Uzed 1 Suct Spht 1
- A I CrdFan 21 Mot Used Mot Used 0 2 Mot Uzed Mot Uged 2 Fef L+ 2
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MCS-MAGNUM EXV SUCTION/DISCHARGE

SUPERHEAT LOGIC

MCS-MAGNUM EXV Setpoints

#9 SUPERHT TARG = Target temperature setting for
Superheat ('Time (sec)' is the seconds between
samples used for calculating the Superheat Rate of
Change).

#10 SPRHT ZONE+- = This value is added to and
subtracted from setpoint #9 to calculate the upper and
lower zones of the superheat control zone.

#11 EXV LOAD ADJ = The opening adjustment that
will be made to the EXV when the compressor load
solenoid is pulsed, or the closing adjustment when the
compressor unload solenoid is pulsed.

#12 EXV FINE ADJ = Small Adjustment for the Valve
(See Chart).

#13 EXV COURSE = Large Adjustment for the Valve
(See Chart).

#14 EXV LOAD DIV = As the compressor amp draw %
changes, this divides the EXV % change. It is
calculated as follows: (Last FLA % - Current FLA
%)/Setpoint #14

#15 EXV MIN% = Minimum Valve % allowed.

#16 EXV MAX% = Maximum Valve % allowed.

#17 LO SUPERHEAT = Temperature setting for Low
Superheat.

#18 LOSUCTPSIDLY = Delay (sec) when in Lo Suct
PSI Opening

#19 EXV DELAY = Maximum Delay (sec) between
valve adjustments.

#20 EXV STRT TME = Delay (sec) to remain in EXV IN
STARTUP when the compressor first starts.

#65 EXV ZONE1 DB = When set up as a setpoint or
target type, the value field is added to and subtracted
from setpoint #9 "Superheat Target" + setpoint #10
"Superheat zone" to develop the upper and lower limits
for "EXV is Opening" and "EXV is Closing" zones in
zone 1. When set up as a target, the night setback field
is used as an offset that is added to setpoint #9
(Superheat Target) to calculate the bottom value for the
limit of where Low PSI opening is allow to operate.

#66 EXV ZONE2 DB = The offset added to and
subtracted from setpoint #9 "Superheat Target" +
(setpoint #10 "Superheat zone" x 2 OR setpoint #65
"EXV ZONE1 DB" if active) to develop the upper and
lower limit for "EXV Opening 2x" and "EXV Closing 2x"
zones in zone 2.

100

#67 EXV ROC ZN1 = The superheat's Rate Of Change
(ROC) holding limit for the "EXV Opening" and "EXV
Closing" zone. This setpoint value is entered as a
positive number and for "EXV is Opening" zone
multiplied by -1. Time in seconds = Minimum time to
hold when ouside the zone and the ROC is moving in
the right direction. The EXV will be forced into a hold
state for this minimum time.

#69 EXV ROC ZN2 = The superheat's Rate Of Change
(ROC) holding limit for the "EXV Opening 2x" and "EXV
Closing 2x" zone. The setpoint value is entered as a
positive number and for "EXV Opening 2x" zone
multiplied by -1. Time in seconds = Minimum time to
hold when ouside the zone and the ROC is moving in
the right direction. The EXV will be forced into a hold
state for this minimum time.

#70 EXV ROC ZN3 = The superheat's Rate Of Change
(ROC) holding limit for the "EXV Opening 4x" and "EXV
Closing 4x" zone. The setpoint value is entered as a
positive number and for "EXV Opening 4x" zone
multiplied by -1. Time in seconds = Minimum time to
hold when ouside the zone and the ROC is moving in
the right direction. The EXV will be forced into a hold
state for this minimum time.

#71 EXV ROC HD2x = The superheat ROC Opening
2x/Closing 2x limit for the "EXV is HOLDING" zone. The
setpoint value is entered as a positive number and for
"EXV Opening 2x" tested multiplied by -1. Time in
seconds = Minimum time to hold when ouside the zone
and the ROC is moving in the right direction. The EXV
will be forced into a hold state for this minimum time.
#72 EXV ROC HD1x = The superheat ROC
Opening/Closing limit for the "EXV is HOLDING" zone.
The setpoint value is entered as a positive number and
for "EXV Opening" zone multiplied by -1.

#77 LOW SUCTION = Low suction PSI safety (See
chart for calculation).

#78 LO SUCT UNLD = Time value is used to delay the
comp from going into safety unloading state to allow
EXV time to open.

#79 LO SUCT RELD = Low suction reloading (See chart
for calculation).

IMICRO CONTROL SYSTEMS Inc.
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MCS-MAGNUM EXV SUCTION/DISCHARGE
SUPERHEAT LOGIC

MCS-MAGNUM EXV Setpoints

#199 MOP TARG PSI = The Maximum Operation
Suction pressure (MOP). If the suction pressure is
greater than this value plus setpoint #200, then the
EXV is forced to close. The EXV state is set to "EXV IS
MOP CLS".

#200 MOP PSI ZONE = If the suction pressure is
greater than setpoint #199 minus this value, then the
EXV is force into "EXV IS MOP HLD" and the EXV will
not be allowed to open.

#201 MOP ADJ % TME = This setpoint's value is used
as the amount to adjust the EXV closed when in "EXV
IS MOP CLS". This setpoint's "Time in sec" column is
used as the delay between EXV adjustments when in
the "EXV IS MOP CLS" state.

#205 EXV MDP = The Minimum Oil Differential
pressure limit. When oil differential is below this value
the EXV state will go to "EXV is MDP CLS". The
setpoint's 'Time (sec)' column is an offset pressure
value to allow the EXV back to normal control (Value is
entered with one assumed decimal place. Ex: value of
50 = 5.0 psi offset). The 'Sec. To Ignore Safety' column
is the time in minutes for the MDP logic to run after the
compressor starts; if zero then MDP logic will run all the
time. The 'Lockout Delay Hrs.' column is the adjust
amount the EXV will be closed each time the delay
reaches zero (Value is entered with one assumed
decimal place. Ex: value of 20 = 2.0%).

EXV STARTING % is stored in RO Grid in Compressor
row.

MICRO CONTROL SYSTEMS Inc.

DATE: 07-23-12 Page 2 of 3

DRAWN BY: |M. Schreiber

REVISION: |G

. | MCS-MAGNUM EXV SUCTION-DISCHARGE
DwG NAME:

SUPERHEAT LOGIC - REV G.DWG
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Legend:
Calculated

Zone Limit

EXV State = Adjustment to EXV when delay reaches 0, Adjustment to delay every second
Superheat Rate of Change requirement to stay out of HOLD state

If Superheat exceeds the Calculated Zone Limit and the Rate of Change requirement is satisfied
then EXV State, EXV Adjust, and Delay Adjust will all equal the corresponding values in the chart

below. If those conditions are not met, the EXV state will be set to HOLD.

Open 4x = 2 x SPT#13, Delay SPT#19/4
And Superheat ROC > -0.9 (or SetPoint #70 x -1)

X3

X2 —

X1 - |-

Superheat

Open 2x = SPT #13, Delay SPT #19/2
And Superheat ROC > -0.4 (or SetPoint #69 x -1)

Open = SPT #12, Delay SPT #19/1
And Superheat ROC > 0.0 (or SetPoint #67 x -1)

Rising too Fast
If ROC > 0.6 (or SetPoint #71) then EXV State goes to "Opening 2x"

else if ROC > 0.5 (or SetPoint #72) then EXV State goes to "Opening"

IF Suct PSI < LOW SUCTION SPT#77 + (LO SUCT RELD
SPT#79 x 2 ) then LO PSI OPN = Course Adjustment SPT #13, ——

Target
SPT #9

Y1 | -

Y2 —

Y3 —

Low

Delay SPT #18/1

—MDP Closing and Holding

Falling too Fast

If ROC < -0.6 (or SetPoint #71 x -1) then EXV State goes to "Closing 2x"
else if ROC < -0.5 (or SetPoint #72 x -1) then EXV State goes to "Closing'

Close = SPT#12 x -1.0, Delay SPT #19/1
And Superheat ROC < 0.0 (or SetPoint #67)

Close 2x = SPT#13 x -1.0, Delay SPT#19/2
And Superheat ROC < 0.4 (or SetPoint #69)

Close 4x = SPT#13 x -2.0, Delay SPT#19/4
And Superheat ROC < 0.9 (or SetPoint #70)

Superheat

SPT #17

X1 = Stpt #9 + Stpt #10

X2 = X1 + Stpt #10

or if Setpoint #65 is active
then X2 = X1 + Stpt #65

X3 = X2 + Stpt #10

or if Setpoint #66 is active
then X3 = X2 + Stpt #66

LOW SPR HEAT= SPT #13 x -3.0, Delay SPT#19/5
And Superheat ROC < 0.9 (or SetPoint #70)

Y1 = Stpt #9 - Stpt #10
Y2 =Y1- Stpt #10
or if Setpoint #65 is active
then Y2 = Y1 - Stpt #65
Y3 =Y2- Stpt #10
or if Setpoint #66 is active
then Y3 = Y2 - Stpt #66

—MOP Closing and
__Holding

MICRO CONTROL SYSTEMS Inc.

Z1 = If setpoint #65 is not defined as a "TARGET" type then Y2 is the
bottom limit where "LO PSI OPN" logic is allowed to work. DATE: 07-23-12 Page 3 of 3
If setpoint #65 is defined as a "TARGET" type then setpoint #65 DRAWN BY: |M. Schreiber
night setback field is added to setpoint #9 valve to calculate the REVISION: |G
bottom limit where "LO PSI OPN" logic is allowed to work. DWG NAME: | /55 1AM B/ sueTon dIscrAgee
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2711

EXV Control States

The EXV Control States show the status of the compressor’s expansion valve. If the compressor has an EXV
it will be displayed under the Status entry.

Capacity ) Wanteds Wanted Rate of el
Control State Time Actual Step Delay % Change Contral On Mode
HUNIT IS HOLDING 00:00:16 1/1 1) 100.0 0.0 ChilWtrOut= 55.0F COOLING
State Time il Diff FLA % Steps Lead?
1JFAST UNLOADING 00:00:14 140.0P 97 1 Yes i
2)SAFETY TRIPPED 00:01:15 156.0P 116 1}
Suction Saturated Suction Disc Saturated Disc Ref Tvoe
Temp Suctian Superheat Temp Discharge Superheat b
1} 45.0 33.0 12.0 152.0 100.6 51.4 R22 —
2) 50.0 38.1 11.9 185.0 102.9 g2.1 RZ22
Yalve State Time Walve % SuperHeat SuperHeat ROC ADJ Delay
1) EX¥ PRE-PMPDWM 00:00:16 15.0 12.0 0.0 1]
2) ExY IS CLOSED 00:01:16 0.0 11.9 0.0 1]
| status | atarms | SetPoints | ResetiClear | Schedule | Service |

To view the EXV status through the Keypad LCD, select Status from the Main Menu and then page to the

EXV screen.
EXV States:

LOCKED OUT | The compressor is in a Lockout state.

IS CLOSED The associated compressor is OFF and the valve is closed

PRE-PMPDWN | The valve has been in a closed state and the system is now requiring the valve action.

IN STARTUP | At startup the valve will remain in this state for the time in Setpoint #20. At that time the state will be changed to holding, at
this point the valve control logic will position the valve.

AT 100% This state will be entered when the valve opening reaches 100%.

IS HOLDING | Refer to EXV Logic Chart, superheat is in control zone and ROC is acceptable.

IS OPENING | Referto EXV Logic Chart, superheat is in control zone but rising too fast, ROC less than 1.0.

IS CLOSING Refer to EXV Logic Chart, superheat is in the control zone and the rate of change is acceptable, ROC greater than —0.5.

LOW SPRHT | Refer to EXV Logic Chart, force a course valve adjustment.

OPENING 4x | Refer to EXV Logic Chart, superheat is above control zone.

OPENING 2x | Referto EXV Logic Chart, superheat is in control zone but rising too fast, the ROC is greater than 1.0.

LO PSI OPN Refer to EXV Logic Chart, state indicates that a low suction pressure condition exists. The suction pressure is less than
Setpoint #77 “LOW SUCTION” plus twice the value of Setpoint #79 “LOW SUCT RELOAD” and the superheat is greater
than Setpoint #9 “SUPERHT TRGT" plus twice the value of Setpoint #10 “SPRHT ZONE+-*,

CLOSING 2x | Referto EXV Logic Chart, superheat is in the control zone and the rate of change is acceptable, the ROC is less than -0.5
and greater than -1.0.

CLOSING 4x | Referto EXV Logic Chart, superheat is in control zone but falling too fast, ROC less than -1.0.

HI LVL CLS This state indicates that a high refrigerant level. This state is entered if Setpoint #109 “HiRefLevel” is active and the super-
heat is greater than the value of this Setpoint.

IS MOP CLS Refer to EXV Logic Chart. Maximum operating pressure option is active and it is forcing the EXV to close. In this state the
EXV valve’s opening will be reduced.

IS MOP HLD | Referto EXV Logic Chart. Maximum operating pressure option is active and it is forcing the EXV to hold.

27.1.2 EXV Maximum Operating Pressure

Setpoint #199 “MOP TARG PSI” must be active if the suction pressure is to be checked for maximum operat-
ing pressure.
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If the suction pressure is above the MOP control zone, then the EXV state will be changed to EXV IS

MOP CLS. The EXV valve opening will be closed by the value in Setpoint #201 with each adjustment. The
‘Time(sec) field of Setpoint #201 will be the delay between making adjustments to the EXV valves. The EXV
will remain in this state until the suction pressure drops below the top of the MOP control zone. At this point
the state will be changed to EXV IS MOP HOLD.

In the EXV IS MOP HOLD state the EXV valve’s opening cannot be increased but it can be closed. The EXV
will remain in this state until the suction pressure drops below the MOP control zone. At that time the EXV
control state will change to EXV IS HOLDING and normal EXV control will resume.

(Refer to section 13 Setpoints #199, #200, and #201)

27.1.3 Tandem EXV Setup

The Magnum supports tandem EXV control. However a separate compressor must be set up to support this
function. Therefore, the maximum compressors that can be supported with tandem EXV are ten. The tandem
EXV compressors must follow the active compressors in the system.

27.1.4 Example: One Compressor with One Step and Tandem EXV’s
In the General Information panel of the MAGNUM screen enter the number of compressors and steps:

Hof Circuts ~ H of Steps
DAY || | D3

In the Circuit Base screen the base compressor information will be entered. The active compressors informa-
tion is to be completed as normal and the tandem EXV information will be provided as needed. Note the Type
of LLS cell must be ‘EXV&LLS’ for the active compressor and ‘EXV only’ for the tandem compressor.

Information that relates to compressors on the circuit
Circuit | #Hof | Starting Part Start Fast Type of LLS | 2nd LLS | 3nd LLS | 3rd LLS Unloading | Loader HGBE HG
H freset | Comp | Compressar Winding | Unload | Unloader Contral Stages Type Reheat
button ) | ROs | RO Bypass
b1 e 2 COMP Mo e Mo [aee] No | EXVALLS Mo Jeea] Mo [eee| Slide % [eea] O Unloader MNone Mo
2 |10 Mot Used Mo |...[Mo |...[No [..4 EXV only Mo |...|Mo |...|Slide% |...[0 Unloader MNone Mo

In the next section the EXV Output cell must be set up for both the EXV’s
Select Output and Sensor Inputs per circuit

Circuit # | Alam Relay Comp Proof Compr Speed or | Compressor Slide Closed Pump Down EXV Output
[reset Modulate Hot speed fault Indicator
button ) Gas AD
k|1 ---| Mot Uszed Mot Used Mot Used Mot Used Mot Used Mot Used EXV A
2 .-.| Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used EXV B

In the next section the active compressor is associated with its tandem EXV in the ‘Tandem EXV Circuit #
cell. Circuit #1 ties to circuit #2, this is the tandem EXV. The Suction Group cells are 1 and 2 respectively.

Infarmation that relates to condensors on the circuit
Circut # | # of Starting Condensor Fan | Starting # Cond | Condenser Caoil Condenser Coil | Tandem  JIEXV Control [Suction
(reset Cond | Condensor RO AD Condenzer Fautt |Cond | Fan Temp H1 Temp H2 EXV Group
button ) | ROs Faults | Bank Circuit #
b |1 .| O Mot Used Mot Used Mot Used 0 1 Mot Used Mot Used 2 Superht 1
2 |-l 0 Mot Used Mot Used Not Used 0 1 Not Used Mot Used 2 Superht 2

In the Compressor Sl screen the active compressors information is to be completed as normal, while only the

Suction Pressure and Suction Temperature must be entered for the tandem EXV. The different suction tem-
perature provides separate control for the tandem EXV.
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27.1.4.1. Example: Two Compressors with Four Steps and Tandem EXV’s
In the General Information panel of the MAGNUM screen enter the number of compressors and steps:

Hof Circuts ~ # of Steps

A ||| R
Information that relates to compressors on the circuit
Circut |#Hof | Starting Part Start Fast Type of LLS | 2nd LLS | 3rd LLS | 3nd LLS Unloading | Loader
Hireset | Comp | Compressor Winding | Unload | Unloader Contraol Stages Type
button ) | ROs | RO Bypass
b1 |3 COMP 1 Mo |eee] Mo |eea| Mo - JIEXVELLS Mo |eee] Noo [a.a] Slide % .| 1 Unloader
2 .| 3 COMP 2 Mo |eee Mo [cef Mo |- JIEXVELLS Mo |ee| Mo |a-a] Slide % .| 1 Unloader
3 |0 Mot Used Mo [..fMo [...fMo  [...]JEXV only Mo |...{Mo [...]Slide® [...|]0 Unloader
4 |0 Mot Used Mo JMe .| Mo JIEXV only Mo Mo || Slide % |...|O Unloader
In the next section the EXV Output cell must be set up for all the EXV’s
Select Output and Sensor Inputs per circuit
Circuit # | Alam Relay Comp Proof Compr Speed or | Compressor Shde Closed Pump Dawn BEXV Output
Ireset Modulate Hot spead fault Indicator
button ) Gas AD
k1 wen] Mot Used | Mot Uised | Mot Used | Not Used | Not Used |DISABLE1 EXvViAL
] -.o] Not Used Mot Usad | Mot Used Mot Used Mot Used DISABLE2 EXV2AY
3 ...| Mot Used Mot Used Mot Used Mot Used Mot Lised Mot Used EXV1BL
4 |ios] Not Used Mot Used Mot Used Mot Used Not Used Mot Used EXVIB%
In the next section the active compressor is associated with its tandem EXV in the ‘Tandem EXV Circuit #
cell. Circuit #1 ties to circuit #3, and circuit #2 ties to circuit #4 (circuits #3 and #4 are the Tandem EXV’s). The
Suction Group cells are 1, 2, 3, and 4 respectively.
In the Compressor Sl screen the active compressors information is to be completed as normal, while only the
Suction Pressure and Suction Temperature must be entered for the tandem EXV’s. The different suction
temperature provides separate control for the tandem EXV'’s.
Information that relates to condensars on the cincuit
Circuit # | #of Starting Condenszor Fan Starting H Cond | Condenser Coil Condenser Coil Tandem | EXV Control | Suction
(reset Cond | Condensar RO AD Condenser Fault |Cond | Fan Temp H1 Temp H2 EXV Group
button ) | ROs Faults | Bank Circuit #
k|1 o2 FAN 1-1 Mot Used Mot Used 1] 1 Mot Used Mot Used 3 Superht 1
2 o2 FAN 2-1 Mot Used Mot Used 1] 2 Mot Used Mot Used 4 Superht 2
3 M [i] Not Used Not Used Not Used 0 3 Mot Used Mot Used 3 Superht 3
4 [..]o Not Used Not Used Not Used 0 4 Mot Used Mot Used 4 Superht 4
Select Suction, Discharge, Oil and Maotor Sensors for Circuits
Circuit # § Suction Preszure | Discharge Suction Dizcharge 0il Pressure il Temp Mator Amps totor Temp
[rezet Preszure Temperature Temperature
button |
k1 .| SUCT P5I DISC P5I EVP TmpA DISC TMP QIL PSI Mot Used AMPS MTR FLT
2 SLSUCT PSI Mot Used EVF TmpB Mot Lised Mot Used Mot Lsed Mot Used Mot Used
27.1.5 tEvaporator or Condenser Refrigerant Level Control

There is an alternate method to control the EXV based on Ref Level.
27.1.5.1. Minimum Refrigerant Level target (HVAC ONLY)

If active and the EXV is controlled by Refrigerant Level, then a new variable level target logic will be activated.
As the unit capacity increases, the refrigerant level target will change according to a linear calculation be-
tween Setpoint #9 “LEVEL TARGET” (the maximum target level) and Setpoint #217 “LOW EXV TARGET” (the
minimum target level). This relationship is explained in the following graph:
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27.1.6
Percentage per Step: (Requires Magnum Software HVAC 8.03L and MCS-Config 8.00W or higher)

In the Compressor Sl screen the active compressors information is to be completed as normal, while only
the Suction Pressure and Suction Temperature must be entered for the tandem EXV’s. The different suction
temperature provides separate control for the tandem EXV'’s.

EXV Level Target

(Example of a 3 step system)

0,
¥l 50% Setpoint #9
c) 0 9
S 40%
3 \
S 35%
n
g 30% EXV Level
© . Target
3 25% Setpoint #217
O 20% . . : . LOV\II EXV TARGIET
25% 80% 135% 190% 245% 300%
Setpoint #31 (Number of steps
"MIN FLA%" (3) x Setpoint #30
Total Cooling Capacity of Unit "MAX FLA %")

27.1.5.2. Evaporator Level Control

This option will control the EXV based upon the Refig Level sensor which is selected in Circuit S
screen, column Refrig Level. Control will be as indicated in the MCS-MAGNUM EXV SUCTION/
DISCHARGE SUPERHEAT LOGIC sections except the EXV states will be the opposite of the SUC-
TION/DISCHARGE control. When the refrigerant level is above the associated control point the
EXV valve will be closed and when it is below the associated control point the EXV valve will be
opened.

27.1.5.3.

This option will control the EXV based upon the Refig Level sensor which is selected in Circuit S
screen column Refrig Level. This sensor will indicate the refrigerant level in the condenser. Control
is the opposite of the Refrigerant Level Control. When the condenser level is above the associated
control point the EXV valve will be opened and when it below the associated control point the EXV
valve will be closed.

Condenser Level Control

EXV control methods for Step Loading Compressors

To control the EXV based on a percentage per step for fixed step compressors, insert the relative load and

unload adjustment percentages in the respective fields in the Relay Output screen. The load and unload adjust-
ments will increase or decrease respectively based on a percentage of the current EXV position (not a fixed value)

Here is an example of a Hanbell Screw compressor configured to load by fixed steps:

These columns are used for the

compressor when there are multiple
— compressors on a single suction circuit,

however, values must be in these fields

for this logic to be in effect.

Relay Output Information Screen
Mumber MHame EXY Start Type EX¥ Load | EX¥ Unid Comments
MWhen Lead) Adjust % | Adjust X

M-1 |...]COMP 1 25 Step wh EXW 50 [1] & .
M-2 [...JLLS1 |- Standard |- [
M-3 |...|HotGasByps |D Step wi EXY 50 (1]

M-4 |...UNLDAD 50% 0 Step wh EXV Ell 40

M-5 |...]UNLDAD 75%|0 Step wh EXV 20 30
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The logic will work as follows: When the compressor starts the EXV will go to the value in the ‘EXV Start
(when lead) column, in this example it is 25%. The EXV will then modulate normally according to the control-
ling superheat or refrigerant level, until the unit is ready to load another step of capacity. Assume the EXV has
stayed at 35% when the second step of capacity is ready to engage (turning off the Hot Gas Bypass). The
EXV adjustment will be 50% (the amount in the ‘EXV Load Adjust’ column of the current EXV position

‘EXV Load Adjust’ column (50%) x current EXV position (35%) = EXV adjustment (17.5%)
50% x 35% = 17.5%

Current EXV position (35%) + EXV adjustment (17.5%) = New EXV position (42.5%)

35% +17.5% = 42.5%

Therefore the final EXV valve position would be 42.5%

This same calculation will be repeated every time a new stage of capacity is turned on. Conversely, when

the unit is unloading, the EXV adjustment will be subtracted from the current EXV position for every step that
turns off. Assume the EXV is at 40% and the compressor is at 100% and is ready to unload a step (turning on
Unload 75% solenoid).

‘EXV Unld Adjust’ column (30%)x current EXV position (40%)= EXV adjustment (12%)
30% % 40% = 12%

Current EXV position (40%)-EXV adjustment (12%) = New EXV position (28%)
40%—-12% = 28%

Therefore the final EXV valve position would be 28%

The values given in the example are only start points. You will need to adjust the values for your system.
The idea is to jump the EXV position so that the superheat would still be above the target slightly, and then
the EXV control logic would then adjust the value to achieve the target superheat. We do not want to open
the EXV valve too much when loading or close the valve too much when unloading so we do not cause low
superheat or liquid flooding to the compressor.
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Chapter - 28. EXV Control SSH, SSH2

MCS has released two new superheat control systems in addition to its existing EXV Superheat Control Systems.

28.1. Fast Suction Superheat (Fast SSH)

Released with firmware 17.26-B.hex with the following objectives:
B Reduce the number of set points required. (SP 65 through 72 were eliminated)
B Provide only one control zone.
B Anytime the superheat moves outside this zone to recovery within two minutes or less.
B Provide Fast Suction Superheat control for Subcooler’s with standard set points.

(SP 65 through 72 were used. (SP 253 through 255 were eliminated)
Provide option to dynamically calculate the EXV starting position

28.2. Fast Suction Superheat 2 (Fast SSH2)
Released with firmware 17.37D1.hex with the following objectives:
B Provide MCS Default set points for all EXV controls types.
Improve on self learning EXV Valve starting position.
Provide color coded identification for Fast SSH, Fast SSH2 & Subcooler options in MCS-Config.
Add an extended SH ROC to allow finer decisions and reduce valve movement.
Add explicit states for Fast SSH and Fast SSH2.

28.3. Selecting Fast SSH or Fast SSH2 in MCS-Config

In Fast SSH & Fast SSH2 only Set Points 9 through 20 are used to control the EXV valve. If you select Fast
SSH or Fast SSH2 as your superheat EXV control and you have a subcooler (an economizer injecting refrig-
erant into the compression chamber) you will get Fast SSH control on the EXV for the subcooler. The Fast
SSH set points for the subcooler are 65 through 72.

Select Type of Control in Relay Output Information Screen. In the RO screen, from the drop down window in
‘Type’ you select either ‘Step w \ EXV’ or ‘Screw w \ EXV’

Relay Output Information Screen
Point Name Slide | Slide | Slide | Design | Design Nominal EXV Start Type
Number Mult. | Div. | Off. |Suc.PSI| Dis.PSI| Tonnage(of Step) | (When Lead)
» IM-1 [...]comP — | — | — |— |— o 38 Step w\ EXV
M-2 |...| REV VALVE — | — |— | — | — [— — Step A
M-3 |...| SUPPLY FAN — [— [— [— [— — S— Screw w\ EXV
M4 |...| SPAREM4 e L e e ) — J— mR:?a,Ex"
M5 ...|INV RUN e e ) e e f— — Nr-Emavg Siop
M6 |...| INV RESET — | —= |—= | — [— [— J— Alm-Freeze Fault
~ |M7 |..|GARAGE LT —_— | —_ = — |— |— - Alm-Hi Sump Temp M
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28.4. Circuit Base
In the Circuit Base screen you need to select the Analog Output for the EXV.

Sel tz per circuit
Circuit | Alarm Relay | Comp Proof Compr Compressor | Slide Closed | Pump Down Ewaporator Flow Circuit
Speed[(X] or Speed Fault Indicator EXY Output Pump/Y¥ alve
[reset Maodulate Hat
huthon hasz Al
b1 ...| Not Used Not Used Mot Used Mot Used Not Used DISABLE 1 JEXV1 % | Hot Used Not Used
2 ...| Mot Used Not Used Not Used Not Used Not Used DISABLE 2 RO I - Mot Used
3 ...| Not Used Mot Used Mot Used Mot Used Mot Used Mot Used WY % Mot Used
4 ...| Mot Used Not Used Not Used Not Used Mot Used Not Used IExv2 % Not Used
5 ...| Not Used Not Used Not Used Not Used Not Used Mot Used i[ZHW PMP1Z Mot Used
b ...| Not Used Mot Used Mot Used Mot Used Mot Used Mot Used iEHW PMP2% Mot Used
¥ ...| Not Used Mot Used Mot Used Mot Used Mot Used Mot Used IEND VED1Z Mot Used
E . :llnl HsecJI :llnl HsecJI :llnt Hsetil :llnt Hselil :llnl HsecJI :llnt Hsetil ICND VFDZZ :llnt HsecJI
] |SPARE1-3 -

Next in the Circuit Base screen you need to select ‘Fast SSH* or ‘Fast SSH2’ from the Evaporator EXV Control
section drop down menu.

e s e —————
Circuit # | # of Starting Condenser Fan Starting # Cond | Condenser Coil | Condenser Coil | Tandem | Evaporator EXV
[reset | Cond | Condenser RO A0 Condenser Fault | Cond | Fan Temp #1 Temp #2 EXV Control
button ] | ROs Faults | Bank Circuit #
b1 B 1 COND FAN COND CTRL Mot Used ] 1 CONDIN T Not Used 1 FastSSH2 |+
2 o 0 Not Used Not Used Not Used 0 2 Mot Used Not Used 2 Cond Lyl A
3 [w]o Not Used Not Used Not Used 0 3 Mot Used Not Used 3 Fast S5H
4 .o 0 Not Used Not Used Nat Used 0 4 Nat Used Not Used 4 van Anor
5 |40 Not Used Not Used Not Used 0 5 Mot Used Not Used 5 |FaslpEvz|; App
B o 0 Not Used Not Used Not Used 0 1 Mot Used Not Used 1 ast EvplLvl
7 |[mHo Not Used Not Used Not Used 0 2 Mot Used Not Used 2 [Fast DSH e
8 o ) Not Used Not Used Not Used 0 & Mot Used Not Used 3 | Fast 55H2
With the release of Fast SSH2 MCS has released a new MCS-Config to support the new functions. The new
MCS-Config provides a new tab, ‘EXV Control’, where you define your system. This then allows MCS-Config
to provide MCS Default Set Point Values for you. The figure below shows the Current ‘Circuit Base’ tab and
the new ‘EXV Control’ tab.
File Edit Window Help

[B]RI& srem | 5o | 702 | s | s |

MAG RTU

Circuit Base

Oreut S1 | Setpoints | Auth | Schedue | BMS Points

EXV Control

Lockup Table

If you enter data in the EXV portion of the Circuit Base tab or in the EXV Control tab it is carried through to the

other tab.
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28.4.1 Selecting the ‘EXV Control’ tab you are prompted with the following:

(" Condenser Level

System‘ Setup | ROs | Sis ‘ AOs | MAG HVAC |c|rcun Base‘ Circuit SI |Selpcnnt5| Auth |Schedu\e|BMS Po|n15| R LookupTable‘
EXV Control Wizard
Control Parameter Heat Exchanger Type Control Method Target Modifier
. ® Suction Superheat " DX Coil " Normal (Original) [~ Low Discharge Superheat [~ Target Reset
Selection || - oscherge
Onption = Superheat . [~ Oversized Condenser/High Ambient [~ Low Suction Set Values to
p " Evaporator Level " Fastl ) @ ) Default
DX Barrel [ S [~ LowlHigh Level

Pressure(MOP)
Minimum Differential

® " Flooded Barrel ® Fastll Pressure(MDP) | Level->CAP
E¥W Conbiol Setpowts
| ] Hame Walue Min Max | Adjust || Time | Max Tiws | Lockewt| Safsty Active o Level Type of Commerdy | SEC 10 | Window o | Sslely Time
Vakus || [SEC] | Alowed n.? Down | HonActve Atk To | Selget I Exl, Sabely | Estenssn
1SEC) HAS) | TimalMIN) DHiplay Salely | TamelSEC) ISEC)H
ShTRGS kv 1z L] (L] o 1 1 o L] Active = Wiew Only  Times
FAST ZOME F] 16 3 ar |o o o (] Acbve . View Ondy | Tome
Compressor LebAyREHEAT 02 L] 1 oy o (L] oL L] L = Vimwe Only | Time s
EXV Results Shbpp/ XEPHED 2 1 2 1 I 5 ] (] Achive || DIGITAL/SW | View Only T :
Rk pe/L S b py Ed 1 3 ! LE] ] L] n Active (oo DIGITALSSW  Visw Only  Timn —
9 Lkl mki> oS 03 a5 [ ] L] o L] Ackive = DECINOCH View Only  Time =
VHIHAShMEy 3 2 =0 1 13 5 0 a Actve o HUMD or X View Only  Tims -
VHAXMNOTUSED 100§D i o o ] [] Active || HUMD or T VeewOnly  Sefpoint
LSHF S TmFi 1 2 5 ] B0 1F0 F £l Active .| TEMP View Only  [Alaem | 120
LiSTmfmdTm 5 2 L] 1 Is [ P [] (Active |l SECOMDS View Oy T
XDy Spad 1 1 ] 1 L] LF o L] Achive =l SECOMDS View Only T
EXVS Tm/Tmply 125 0 44 1 e 12 ] (] Active .| SECOMDS View Only | Tome -
*
Fanl Subcooks Sebpoils
Hamer Walun Min Max || Time | Max Taws | Lockest| Saloly Lebect Valun Lovel Typa of Comments | SEC 1o | Window 1o | Saloly Time
Value || [SEC] m&u u'#; 1_0.:-“'.“ ] d_u..:::l AI;? To | Selpoed IST lTu. Esl'l:nsv Emﬁ:.u
e it
Subcooler | J ISECY || MAS] J = wplay v | TmelSEC) | - 15EC)
SCPASTTARG 1@ 12 (22 05 |1 & ] [] | TEMP Virw Oinky Tima
EXV Results |SC FAST ZONE z 1 3 0s 2 |8 o [ | TP Views Ondy  Time
| SC SHAL ADJ 0.3 o1 1 L L] =0 (] [ ./ DECIHOCH  Veew Dnlp  Time
9 (SC FAST LiMT 0.4 ni 2 (U8 I L] o o L] —| DECTHOCH View Only  Time
| SC MIN/MAX ¥ 2 1 pa1] 1 |10 100 ] a o HUMD o6 X Veew Only  Time
| SC LOW SH 5 ] L] 1 s (e ] [] | TEMP View Ordy  Selpoint
| SC EXV DELAY 1 1 10 1 o L] o L] .| SECOMDS View Only  Selpoint
5C START THE 5 1 120 1 [] (] ] a o] SECONDS View Only  Setpoint

Based on your selections will dictate the set points for compressor control. The subcooler set points are only
displayed if a subcooler id present.

28.4.2 Selection Options

Superheat Control
based on ?

Superheat Control Config Creation
method type ? or reset to MCS Defaults

controlled ?

/ EXV Control Wizard

Control Parameter Heat Exchanger Type Control Method Target Modifier
f® Suction Superheat (" DX Cail " Normal (Original) | Low Discharge Superheat | Target Reset

Discharge

Superheat g [ Oversized Condenser/High Ambient | Low Suction Set Values to
" Evapaorator Level " Fast| Maximum Operating Default
 Condenser Lovel " DX Barrel [ Pressure(MOP) [ Lowi/High Level

Minimum Differential

® " Flooded Barrel @ Fastll Pressure(MDP) \ [ Level->CAP

Evaporator Type bein : :

P yp g Functions Effecting Superheat control.

Some require set points to be active

NOTE: Once you have clicked on the boxes for your setup, be sure to click on ‘Set Values to Default’.

[ ]
IMPORTANT

! This will set the values to the default for ‘Control Parameter, Heat Exchanger Type and the Control Method.
Make note that clicking in the ‘Target Modifier’ require that some set points must be active.
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28.4.3

Compressor EXV Results

[EXV Control Setpoints

o Harre: Wialuse My Max | Adjust | Time | Max Time | Lockout | Safely Active or | Select Value: Level OF Type of Comments | SEC to | Window to | Safety Time
Value | (SEC)| Allowed | Delay | Down | Non-Adtive | Hdecimals & | Auh. To | Scipoint Ext. Safety | Extension
(SEC) | (HRS) | Time{MiN) pint char | Display Tme(SEC) | (SEC)

» FASTSHTRGT |12 & M 013 |7 0 ] [Active || TEMP View Ordy | Tame | — — |
FASTCIL ZN e 1 3 01 0 o 0 ] |Active .| TEMP View Ordy | Tame [ = = |
EXVLID/UNLDE 03 |0 05 o1 0 o I[] o |Active  _|HUMDor%  ViewOrly  Tme | = = [
SH MPY/LSPRD |2 [ 3 n 0o o I[] o [Active  |DIGITAL/SW _ Miew Orly | Tume | |— — |
ROC MPY/LSUC |2 K 3 13 s 0 0 [Active  |DIGITAL/SW  Miew Orly | Time | [— [— |
LIMIT ADJUST 1 01 15 0a 0 |0 I[] ] |Active .| DECINOCH _ View Orly  Tame [ = = [
W MIN LS MPY |3 2 JE 2z s ] I |Active  [.|HUMDor % View Ondy | Time ] [— |
WA 100 50 100 ] o " L] o | Active 22 HUMD or T View Orly  Selpoint [— — [
LO SUPERHEAT 35 2 5 01 60 120 2 10 |Active | TEMP View Ondy [l 10 1300 (120 |
LOW PSIDELY & 1 W 1 (1 &0 I[] ] |Active .| SECONDS _ View Orly  Tame | [— — |
EXV DELAT I I E I R ] L] o |Active |...| SECONDS View Only | Time |— |— |
EXVSTRTTME 126 |1 w3 0 (0o o [Active L] SECONDS View Only | Time e — _

L

4 |

28.4.4

Control on ‘Suction Superheat’
Evaporator Type ‘Plate HX’
Control Method ‘Fast SSH2’
MCS Default ‘Selected’
Degrees F or C are automatic

Subcooler EXV Results

® [f you have selected Fast SSH or Fast SSH2 and have a subcooler this will use set points 65 through 72.
If you setup ‘Subcooler EXV & Subcooler Suction PSI’ MCS-Config will automatically complete set points 65
through 72 with MCS standard defaults.

® |[f this is an existing config and you are converting to Fast SSH or Fast SSH2 set points 253 through 255 will
be spared out. (HVAC only)

B Set Points if Fast SSH or Fast SSH2 selected & you have a Sub Cooler
B Set Points 65 thru 72 are set up

B  Degrees F or C are automatic

Fast Subcooler Setpoints
+ Name Value Min Max Adjust || Time | Max Time || Lockout Safety Active or Select Value Level Of Type of Comments SECto | Windowto | Safety Time
Value || (SEC) | Allowed Delay Down Non-Active | # decimals & Auth. To Setpoint Ignore | Ext. Safety | Extension
(SEC) (HRS) |Time(MIN) print char Display Safety | Time(SEC) (SEC)
65 SC FAST TARG 18 12 22 0.5 1 5 0 0 Active ...| TEMP View Only Time — — —
» |66 SC FAST ZONE 2 1 3 0.5 2 5 0 0 Active ...| TEMP View Only Time — — —
67 SC SH/RC ADJ 0.3 0.1 1 0.1 1 50 0 0 Active ...| DECINOCH Yiew Only Time — — —
68 SC FAST LIMT 0.4 0.1 2 0.1 10 20 0 0 Active ...| DECINOCH VYiew Only Time E— E— E—
69 SC MIN/MAX YV 2 1 20 1 100 100 0 0 Active ...|HUMD or % VYiew Only Time — — —
70 SC LOW SH 5 2 10 1 15 60 0 0 Active ...| TEMP View Only Setpoint — — —
Fal SC EXV DELAY 1 1 10 1 0 o 0 0 Active ...|SECONDS View Only Setpoint — — —
72 SC START TME 5 1 120 1 0 o 0 0 Active ...| SECONDS View Only Setpoint E— E— E—
L | Dl

With this release of MCS-Config MCS has developed Default
Set Points for all EXV Types
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28.4.5

28.4.5.1

MCS EXV Factory Default Set Point

EXY Control Setpoints

Fast SSH2, Suction Superheat, Plate HX

3 Mame Value Min Max |Adjust || Time | Max Time || Lockout| Safety Active or Select Value: Level OFf Type of Comments SEC to | Window to | Safety Time
VYalue || [SEC) | Allowed Delay Down Non-Active # decimals & Auth. To Setpoint Ignore | Ext. Safety | Extension
[SEC) [HRS] | Time[MIN] print char Display Safety | Time(SEC) [SEC)
» TARG/S STOP 12 8 20 0.1 2 7 1] 1] Active ...| TEMP FactoryLe  |Time | |- |
FAST CTL ZN 2 1.6 3 0.1 1] 0 1] 1] Active ...| TEMP Factory Li | Time
EXV LD/UNLD% 1] 0 0.5 0.1 1] 10 1] 1] Active --.| HUMD or % Factory Li | Time
SH MPL/%ZSPRD 1 1 3 1 5 10 1] 1] Active -..| DIGITAL/S%  |Factory Li | Time
ROC MPY/LSUC 1 1 3 1 4 19 1] 1] Active -..| DIGITAL/S%  |Factory Li | Time
LIMIT ADJUST 0.5 0.1 15 0.1 1] 0 1] 1] Active -..| DECTNOCH Factory L me
VHIN/LSH MPY 3 2 25 1 2 19 1] 1] Active -..| HUMD or % Factory Li | Time
VHAX 100 50 100 1 1] 0 1] 1] Active -..| HUMD or % Factory Lt | Setpoint
LO SUPERHEAT 3 2 5 0.1 60 300 2 10 Active ...| TEMP Factory L
LSUC/LSH DLY 1 1 10 1 1 10 1] 1] Active -..| SECONDS Factory Li | Time
E DLY/S CALC 1 1 30 1 1] 10 1] 1] Active -..| SECONDS Factory L
E STRT/C DLY 126 1 270 1 8 19 1] 1] Active |.-.| SECONDS Factory Li | Time
28.4.5.2. Fast SSH2, Suction Superheat, DX Coil
EXY Control Setpoints
# Name Value Min Max |Adjust|| Time |Max Time ||Lockout| Safety Active or Select Value: Level OF Type of Comments SEC to | Window to | Safety Time!
Value || [SEC) | Allowed Delay Down Non-Active # decimals & Auth. To Setpoint Ignore | Ext. Safety | Extension
[SEC) [HRS) | Time[MIN) print char Display Safety | Time[SEC) [SEC)
3 TARG/S STOP 10 8 18 0.1 4 7 1] 1] Active -... TEMP Factory Li | Time
FAST CTL 2N 2 1.6 3 0.1 1] 1] 1] 1] -... TEMP Factory Li | Time
EXY LD/UNLD% 0.2 0 3 0.1 1] 1] 1] 1] JHUMD or % Factory Le | Time
SH MPL/%ZSPRD 1 1 3 1 1] 5 1] 1] A DIGITAL/S% | Factory Ly | Time
ROC MPY/LSUC 2 1 3 1 3 5 1] 1] A DIGITAL/S% | Factory Ly | Time
LIMIT ADJUST 0.5 0.3 0.5 0.1 1] 1] 1] 1] -/ DECINOCH Factory Lv | Time
YMIN/LSH MPY 3 2 50 1 3 5 1] 1] -..| HUMD or % Factory L« | Time
YMAX 100 (1] 100 1 o 1] 1] o JHUMD or % Factory Ly Setpoint
L0 SUPERHEAT 4 2 4 0.1 60 120 2 5 .| TEMP Factory L
LSUC/LSH DLY 5 2 15 1 5 15 1] 1] .| SECONDS Factory Li | Time
E DLY/S CALC 20 1 60 1 8 12 1] 1] -..| SECONDS Factory Li | Time
E STRT/C DLY 126 30 180 1 8 12 1] 0 -| SECONDS FactoryLe  [Time | = |.fo—ee Jeeeee |-
28.4.5.3. Fast SSH, Suction Superheat, DX Barrel
EXY Control Setpoints
# Mame Value Min Max |Adijust || Time | Max Time ||Lockout| Safety Active or Select Value: Level Of Type of Comments SEC to | Window to | Safety Time
Value || [SEC) | Allowed Delay Down Mon-Active # decimals & Auth. To Setpoint Ignore | Ext. Safety | Extension
[SEC) [HRS] | Time[MIN) print char Display Safety | Time[SEC) [SEC)
3 TARG/S STOP 12 8 20 0.1 2 5 1] 1] Active -..| TEMP Factory L« | Time
FAST CTL ZN 2 1.6 3 0.1 1 1 1] 1] Aclive -.-| TEMP Factory L« | Time
EXY LDJUNLDZ 1] 1] 0.5 0.1 [1] 10 1] 1] Active .| HUMD o1 % Factory L« | Time
SH MPL/%SPRD 1 1 3 1 5 10 1] 1] Active .| DIGITAL/SW  |Factory Li | Time
ROC MPY/LSUC 1 1 3 1 4 19 1] 1] Aclive | DIGITAL/SW  |Factory Li | Time
LIMIT ADJUST 0.2 0.1 0.4 0.1 3 6 1] 1] Active -..| DECINOCH Factory Li | Time
VMIN/LSH MPY 3 2 25 1 2 15 1] 1] Active .| HUMD o1 % Factory L« | Time
VMAX 100 50 100 1 1] 1] 1] 1] Active -.-| HUMD or % Factory L« | Setpoint
LO SUPERHEAT 3 1 5 0.1 120|300 2 10 Aclive -.-| TEMP Factory Ly
LSUC/LSH DLY 1 1 10 1 1 10 1] 1] Active ...| SECONDS Factory Le |Time | |- | e
E DLY/S CALC 1 1 30 1 10 10 1] 1] Aclive ...| SECONDS Factory L« | Time
E STRT/C DLY 126 1 270 1 8 15 [1] [1] Active -| SECONDS Factory L« | Time
(Samples of Fast SSH & Fast SSH2 most often used)
-
28.4.5.4. Fast SSH2, Discharge Superheat, DX Barrel
EXY Control Setpoints
u Mame Value Min Max |Adijust|| Time |Max Time || Lockout| Safety Active or Select Value: Level Of Type of Comments SEC to | Window to | Safety Time
Value || [SEC]) | Allowed Delay Down Mon-Active # decimals & Auth. To Setpoint Ignore | Ext. Safety | Extension
[SEC) [HRS) | Time[MIN] print char Display Safety | Time[SEC) [SEC)
» DShTRG/ShAvg 30 22 40 0.1 1 1 [1] 1] Actlive .| TEMP Factory L« | Time
FAST ZONE 2 1.6 3 0.1 1] 1] 1] 1] Aclive TEMP Factory L« | Time
LdAdi/REHEAT 0.2 0 3 0.1 1] 10 0 1] Achive HUMD or % Factory L« | Time
ShMpy/%5SPRED 2 1 3 1 1] 5 0 1] Active -..| DIGITAL/SW  |Factory Le | Time
RcMpy/LSuMpy 2 1 3 1 3 5 0 o Active .| DIGITAL/SW Factory Ly Time
LmtZn/Lmt>Zn 0.5 0.3 0.5 0.1 o o 0 o Active DECINOCH Factory Ly Time
VYMIN/LS hMpy 3 2 50 1 3 5 0 1] Active HUMD or % Factory Ly Time
YMAX/NOTUSED 100 60 100 1 1] 1] 0 1] Aclive HUMD or % Factory Ly Setpoint
LSh'F/TmFlt 4 2 4 0.1 60 120 2 9 Active -..| TEMP Factory Ly
LsSTm/AdiTm 5 2 15 1 5 15 0 o Active .| SECONDS Factory Ly Time
EXVDIy/Sprd 1 1 [51] 1 8 12 0 o Active SECONDS Factory Ly Time
EXV5Tm/CmpDy 126 30 135 1 8 12 0 1] Active -| SECONDS Factory L« | Time

11
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28.4.5.5.

Fast SSH, Suction Superheat, DX Barrel

EX¥ Control Setpoints
Mame VYalue Max |Adjust|| Time |Max Time || Lockout| Salfety Active or Select Value: Level OF Type of Comments SEC to | Window to | Safety Time
Value || [SEC) | Allowed Delay Down Non-Active # decimals & Auth. To Setpoint Ignore | Ext. Safety | Extension
[SEC) [(HRS) | Time(MIN) print char Display Safety | Tume(SEC) [SEC)

TARG/S STOP 12 8 20 0.1 2 5 1] 1] Active ..., TEMP FactoryLe | Time

FAST CTL ZN 2 1. 3 0.1 1 1 1] 1] Active ..., TEMP FactoryLe | Time

EXV LD/UNLD X% [1] 1] 0.5 0.1 1] 10 1] 1] Active -l HUMD or % Factory Li | Time

SH MPL/%SPRD 1 1 3 1 5 10 1] 1] Active .| DIGITAL/S%  |FactoryLi | Time

ROC MPY/LSUC 1 1 3 1 4 19 1] 1] Active | DIGITAL/S%  |Factory Li | Time

LIMIT ADJUST 0.2 0.1 0.4 0.1 3 6 1] 1] Active --.| DECINOCH FactoryLe | Time

YMIN/LSH MPY 3 2 25 1 2 15 1] 1] Active -l HUMD or % Factory Li | Time

YMAX 100 50 100 1 1] 1] 1] 1] Active -l HUMD or % Factory Li | Setpoint

LO SUPERHEAT 3 1 5 0.1 120|300 2 10 Active ..., TEMP Factory Le | Alarm

LSUC/LSH DLY 1 1 10 1 1 10 1] 1] Active -..| SECONDS Factory L« [Time | |- | |

E DLY/S CALC 1 1 30 1 10 10 1] 1] Active ...| SECONDS Factory L« [Time | |- ||

E STRT/C DLY 126 1 270 1 8 15 1] 1] Active -..| SECONDS Factory L« [Time | |- e |

28.4.5.6.

Suct Spht, Suction Superheat, DX Barrel

EXW Control Setpoints
Name Value Max |Adjust|| Time | Max Time || Lockout| Safety Active or Select Value: Level OF Type of Comments |SEC to | Window to | Safety Time
Value || [SEC] | Allowed Delay Down Non-Active # decimals & Auth. To Setpoint Ignore | Ext. Safety | Extension
[SEC) [HRS) | Time[MIN]) print char Display Safety | Time[SEC) [SEC)
TARG/S STOP 12 g 20 0.1 2 ] 1) 1] Active ... TEMP FactorpLe (Time [ e e
FAST CTL ZN 2 1. 3 0.1 1 1 0 0 Active ...| TEMP Factop L [ Time | ) e e
EX¥ LD/UNLD% 0 0 0.5 0.1 0 10 0 0 Active .| HUMD or % Factoy L« [Time | |.fe— [ [
SH MPL/%SPRD 1 1 3 1 5 10 0 1} Active ...|DIGITAL/S%  [Factory L« |[Time |  [w)— [— [
ROC MPY/LSUC 1 1 3 1 4 15 a 0 Active .| DIGITAL/SW  [Factory L« |[Time | [ [ [
LIMIT ADJUST 0.2 0. 0.4 0.1 3 6 1] 0 Active ...| DECINOCH Factop i [Time |  [Jo— [ [
VMIN/LSH MPY 3 2 25 1 2 15 1] 0 Active .| HUMD or % Factop i [Time |  [Jo— [ [
VAR 100 5 100 1 0 0 1] 0 Actlive .| HUMD or % Factory L« [Setpoint | [ [ [
LO SUPERHEAT 3 1 5 0.1 120|300 2 10 Achive -..| TEMP Factory L [Alarm 300 120
LSUC/LSH DLY 1 1 10 1 1 10 a 0 Active ...| SECONDS Factorp Li  |[Time | [af—— [ [
E DLY/S CALC 1 1 30 1 10 |10 a 0 Active ...| SECONDS Factorp Li  [Time |  [af—— [ [
E STRT/C DLY 126 1 270 1 L] 15 1] [1] Active -..| SECONDS Factorp L« | Time P e

28.5. Set Point Descriptions (Fast SSH & Fast SSH2)
Fast SSH set points Available in MCS release 17.26-B and later
Fast SSH2 set points Available in MCS release 17.41 and later

SP# | Name Description
9 EXV Target (Value Field) — This is the superheat target the system will make adjustments to the Electronic
Expansion Valve to maintain.

(Time Field) — In Fast SSH when in low suction psi this is the number of seconds the suction psi
must be increasing before the systems stops adjusting the valve.
(Time Field) - In Fast SSH2 it is the number of seconds to calculate the extended slope. When
in low suction, adjustments are stopped when the suction pressure slope is positive for
1 second.

10 EXV Fast Zone ((Value Field) — The system makes adjustments to the EXV Valve percentage to maintain
the superheat within this range.
(Time Field) — The Time Field is not used.

11 EXV Adjustment (Value Field) — The opening adjustment that is made to the EXV current valve % when
made when a the circuit changes to the loading state or the closing adjustment that is made when the
modulating circuit changes to the unloading state. When in the MOP hold state, only closing adjust-
compressor’s ments are allowed.
capacity changes

(Time Field) — When > zero it is used to increase the hold time.

12 Super Heat adjust (Value Field) — This value is used to multiply times the calculated value of superheat

multiplier target — current superheat target value. (The difference from where we want to be verses
where we are)
(Time Field) — The maximum different between two EXV’s on the same circuit allowed
once out of startup and under control.
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13

Rate of Change
adjust multiplier

(Value Field) - This value is used to multiply times the calculated value of current su-
perheat — the superheat value one second ago. (The slope of the current superheat)

Time Field) — If set point type = ‘Time’ and Time Field is = 2 and < 100 this is the
adjustment multiplier for when the system is in Low Suction. It takes the base valve
adjustment of 0.5% and multiplies it with this value. Adjustments stop when the suc-
tion psi starts too increase. (See set point 9 time field for additional information.) If
the conditions are not met then a value of 0.5 is used. (Delay between adjustments is
specified in the value field of SP 17.)

14

Limit of Adjustment

(Value Field) — In FSH this value limits the adjustment while the superheat is < then the
Fast Zone times two. In FSH2 this value is the maximum limit of the adjustment.

(Time Field) - In FSH this value is the limit of adjustment when the superheat > then
two times the Fast Zone. Remember in the value field of this set point you are typically
using a value of 0.2 to 0.5. In the time field a value of 7 is equivalent to 0.7.

(Time Field) - In FSH2 this field is not used.

15

Minimum EXV Valve
%

(Value Field) — The minimum position of the valve. Usually 3%. Will need to be larger if
hot gas is on system.

(Time Field) - The adjustment multiplier for when the system is in Low Superheat.

16

Maximum EXV Valve
%

(Value Field) — The maximum position of the valve allowed. Usually 100%. Sometimes
used if valve is oversized.

(Time Field) — Not Used

17

Low Superheat

(Value Field) — If the superheat falls below this value and stays below for longer than
the number of seconds specified in the Time Field, of this set point, the system will enter
a safety, generate an alarm and shut off this compressor then restart if required. If this
specifies a lockout then it will follow the lockout rules. In FSH and FSH2 the system will
take corrective action to correct this potential problem.

(Time Field) — Timer for this set point as described.

18

Low Psi Delay

(Value Field) — The value specifies the number of seconds between valve adjustments,
(for Low Suction) trying to correct this situation. Adjustments will continue until the slope
of the suction pressure starts to increase.

(Time Field) — This value specifies the number of seconds delay between adjustments,
(for Low Superheat) trying to correct this situation. Adjustments continue until the super-
heat is above the Value Field.

19

EXV Delay

(Value field) — The value in this field id decremented by the difference between the absolute
value of the current superheat — superheat target. When the result reaches zero the FSH &
FSH2 make the current calculated adjustment to the current valve percentage.

(Time Field) — The value in the time field determines when control will begin when two EXV’s
are on the same circuit. This value times the value field in the fast zone plus the current tar-
get defines when control is taken, at startup. If this value is 10 and the value in the fast zone
is 2 and the target is 12 the result would be (10 * 2 + 12) = 32%. When both valves are < this
% control is taken and then kept within the value specified in the time field of set point 12.

20

EXV Startup Time

(Value Field) — EXV starting time in seconds. The following decisions are made on taking
control:
a). If the current superheat is > target + 5.0 ° & State timer > Startup time / 2 Take
control.
b). If the current superheat is < target — Fast zone & State timer > Startup time / 2
Take Control.
c). If the Suct psi is < Low Suct SP + Low unload & State timer > Startup time / 2 Take
Control.
d). If the EXV startup time =90 & a) or b) is true adjust the valve start percentage
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28.5.1 Set Point Adjustments
Fast SSH & Fast SSH2 Common adjustments

When using FSH or FSH2 you should not experience a low suction or low superheat alarm unless you are low
on refrigerant or have a mechanical problem. (If you bring on too much condenser that causes the head psi to
drop too quickly it will also pull the suction psi with it.) Set the multiplier of SP 13 ‘Time Field’ to a value high
enough to recover from a low suction.

28.5.2 Low Suction Multiplier-SP 13

‘Time Field’ is a multiplier for the change being made to adjust for a Low Suction condition. The MCS Default
is 2. If a low suction occurs and the system does not recover in time, an a low suction alarm occurs increase
SP 13 Time Field by 1.

If a low suction occurs and the system over corrects, (that is the EXV valve opens more than is required) then
reduce SP 13 Time Field by 1.

If an alarm occurs you can increase the multiplier and or decrease the time delay between adjustments. (Set
Point 18 Value Field)

28.5.2.1. Low Superheat Adjustment-SP 15

‘Time Field’ is a multiplier for the change being made to adjust for a Low Superheat condition. The MCS
Default is 2.

If a low superheat occurs and the system over corrects, (the EXV valve closes more than is required) then
reduce SP 15 Time Field by 1.

If an alarm occurs you can increase the multiplier and or decrease the time delay between adjustments. (Set
Point 18 Time Field)

28.5.2.2. EXV Startup Time-SP 20

‘Value Field’ specifies the maximum time the valve will remain in the EXV Startup State. If the value is less
than 90 seconds the Magnum will remain in this state for the entire time specified unless it reaches one of the
startup exit conditions covered in SP 20. It is not recommended to make this value less than 25 seconds.

If the value is = 90 the Magnum will calculate a new valve opening percentage, if required. When setting a
value of 90, or greater it is recommended it be in increments of 9 for Fast SSH. For Fast SSH the Magnum
starts evaluating it’s position after 44% of its startup time has passed. In Fast SSH2 it starts evaluation after
50% of its startup time has passed.

28.5.2.3. EXV Compressor Start Delay-SP 20

‘Time Field’ specifies the number of seconds to delay starting the compressor to allow the valve to partially
open. MCS recommends 8 to 10 seconds and not more than 15 seconds. Remember this is part of the EXV
startup time.

28.5.2.4. EXV Target & EXV Fast Zone-SP 9

‘Value Field’ specifies the superheat target we want to achieve and SP 10 ‘Value Field” specifies the Control
Zone we are maintaining. The table shows the MCS recommendations for both English and Metric.

Units English Metric

Range Low Standard High Low Standard High
Superheat 10.0 12.0 14.0 5.6 6.7 7.8
Fast Zone 1.6 2.0 3.0 0.9 1.1 1.7
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28.6. Fast SSH States

Listed below shows the format of the states used.

EXV-AA-BB-CCCC

/

/

AA | DESC. BB |DESC CCCC | DESC.

HD | HOLDING >T | GREATER TARG RcSm | RATE OF CHANGE SMALL

OP | OPENING <T |LESS TARG RcLg | RATE OF CHANGE LARGE

CL [CLOSING Sh | SUPERHEAT ShHi | SUPERHEAT HIGH
ShSm | SUPERHEAT SMALL
Rc=0 |RATE OF CHANGE EQUALS ZERO
InDb IN DEAD BAND
InZn IN ZONE

28.6.1 FAST SSH2 State Format

Listed below shows the format of the states used.

EXV-AA-BB-CCCC

_/

—

AA DESC. BB DESC CCCC |DESC.

HD | HOLDING >T | GREATER TARG EsLo | EXTENDED SLOPE LOW

OP [ OPENING <T |LESS TARG EsHi EXTENDED SLOPE HIGH

CL |[CLOSING Es [EXTENDED SLOPE 0OR 1 | EXTENDED SLOPE IS0 OR 1

Sh | SUPERHEAT = SUPERHEAT EQUALS TARGET

ShHi SUPERHEAT HIGH
ShLo SUPERHEAT LOW
St=5 STATE TIMER EQUALS 5
ReSm | RATE OF CHANGE SMALL
RclLg RATE OF CHANGE LARGE
Re=0 RATE OF CHANGE EQUALS ZERO
InDb IN DEAD BAND
InZn IN ZONE
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Chapter - 29. General Introduction to EXV PID

29.1. MCS PID REQUIREMENTS

« FIRMWARE 17.60E4 or greater
* MCS-CONNECT 18.26.11 or greater
* MCS-CONFIG 18.01N or greater

B An EXV PID controller uses information about: PRESENT, PAST and errors to adjust the Expansion Valve.
B EXV PID automatically applies accurate and responsive correction to a control function.

Change in Superheat = Current Superheat minus last Superheat from

P PROPORTIONAL (Kp) 1 second ago (Rate of Change)

Current Superheat minus Target Superheat
(setpoint#9 value field)

I INTEGRAL (Ki) Offset in Superheat

Current Superheat minus the Superheat from
x seconds ago (setpoint#9 time seconds value)

D DERIVATIVE (Kd) Velocity of Superheat

ChangeinVelocity = Current Kd minus the Kd from x seconds ago

A ACCELERATION (Ka) (setpoint #9 time seconds value)

29.2. Calculations for the adjustment to EXV valve

MCS EXV PID algorithm uses two different sets of K multipliers to calculate adjustments to EXV on how far
the superheat is from the superheat target, (setpoint #9 value field).

SLOW
FA.‘ST Setpoints multllpllers
mu“'p"ers B SetPoints Value Time | SEC Ig...| windo... | safety ...| HI zone | LOW z... Setbick
1 |COODNJARGET 46.0F | |«
2 [CTRL ZOWE+ 0.5F |
3 [CTRL ZONE-\_ 0.5F |
8 [CHAM LIQ INJ 180.0F f
9 [SucSprHtTarg .OF | 65 4.0F 3.5F 0.0 =
10 [Ki-IntegMult 0.10 0s 220 [-2.20 [0.30
PID 12 [Kp-PropMult 0.30 ] 0.00 [0.00 |0.20
. 13 |[Kd-DerrMult 0.17 ] 0.20 [0.20 |0.17
multipliers 14 |Ka-AccMult 0.10|| o0s 0.00 |0.00 [0.00
setpoints 15 |ExvMinValve% 5.0%
16 |ExvMaxValve%o 100....| 0S 0.0% |0.0% |15.0%
17 |LoSucSuperHt 3.5F | 1205 (15 300 60
19 |ExvKiDelay 30s
20 |ExvStartup 10s 58

29.3. EXV PID Firmware
Uses information about: PRESENT, PAST and errors to adjust the Expansion Valve.
B Provides extremely fast reaction to changes in superheat caused in part by the following:
» High ambient chiller running in low ambient conditions.
» Condenser fans turning on or off creating large changes in discharge and suction pressure .
» Subcooling going temporarily negative and not having a solid column of liquid for short periods.

» Large subcooler / economizers coming on and off.
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EXV PID Logic supports:
» Suction Superheat, Discharge Superheat, Evaporator Level and Condenser Level Control.

29.4. MCS PID REQUIREMENTS

« FIRMWARE 17.60E4 or greater
* MCS-CONNECT 18.26.11 or greater
*+ MCS-CONFIG 18.01N or greater

29.5. Selecting PID in MCS-CONFIG

In PID only setpoints 9 through 20 are used to control the EXV valve. If you select PID as your superheat EXV
control and you have a subcooler (an economizer injecting refrigerant into the compression chamber) you will
get PIP control on the EXV for the subcooler. The PID set points for the subcooler are 65 through 72. Select
Type of Control in Relay Output Information Screen. In the RO screen, from the drop down window in ‘Type’
you select either ‘Step w \ EXV’ or ‘Screw w \ EXV".

Relay Output Information Screen

Point Name Slide | Slide | Slide | Design | Design Mominal EXV Start Type
Number Muilt . Diw_ Off. | Suc_PSl| Dis P51 | Tonnage(of Step) | (When Lead

-1 |...|COMP 1 | | |— — 0 35 Step w' EXV

42 |....CHAM INJ 1 _ |— | |— — — — Standard

43 |...| ECONO 1 _— | — | — |— — 0 20 Step w' EXV

4 |...REVVLV1 _ — | |— P - —_ Standard

29.6. Circuit Base
In the Circuit Base screen you need to select the Analog Output for the EXV.

Select Output and Sensor Inputs per circuit
Circuit | Alarm Relay | Comp Proof Compr Comprezzor | Slide Cloged | Pump Down Ewaporator Flow
Speed(*] or Speed Fault Indicator EXY Output
[reset Modulate Hot
huttnn Gaz Al
b (1 ...| Not Used Mot Used COMP1 5PD Cmpl1¥idFl Not Used DISABLE 1 Exvit1-PID [* | CMP1 FLD' M
2 ...| Not Used Mot Used COMP2 5PD Cmp2¥idFl Not Used DISABLE 2 RO -~ N
3 ...| Hot Uzed Hot Used Hot Used Hot Uzed Mot Used Hot Used SPAREZ-5 W
4 .| Not Used Mot Used Mot Used Not Used Not Used Not Used SPARE7F-6 b
5 .| Not Used Mot Used Mot Used Not Used Not Used Mot Used SPAREZ-7 W
b ...| Hot Used Hot Used Hot Used Hot Used Mot Used Hot Used SPARE7-8 L]
7 «..| Not Used Mot Used Mot Used Not Used Not Used Not Used SPARE7-9 b
N Y R IR I o
< COMP1 SPD% -
COMP2 SPD%

' Next in the Circuit Base screen you need to select ‘PIP SSH’ from the Evaporator EXV Control section drop

° down menu.
MPORTANT)Y NOTE: TANDEM 6 EXV PER CIRCUIT NOT SUPPORTED IN RTU AND CENTRIFUGAL FIRMWARE

Information that relates to Condensers and Evaporators on the circuit

Starting # Cond Condenser Condenser |Tandem | EXV #3 EXV #4 EXN #5 EXW #E6 Evaporator EXW
ondenzer Cond | Fan | Coil Temp #1 | Coil Temp #2 EXY Circuitif Circuiti Circuiti Circuitit Control
Fault Faults | Bank Circuit
i
Used 0 1 Mot Used Mot Used 1 1 1 1 1 PID Cond Lvl
Used 1] 2 Mot Used Mot Used 2 2 2 2 2 PID Cond Lyl

T

The MAGNUM supports up to 6 tandem EXVs per circuit.
NOT AVAILABLE with RTU and Centrifugal firmware

118



MCS-MAGNUM-SSH, SSH2, PID

With the release of Fast SSH2 AND PID MCS has released a new MCS-Config to support the new functions.
The new MCS-Config provides a new tab, ‘EXV Control’, where you define your system. This then allows
MCS-Config to provide MCS Default Set Point Values for you. The figure below shows the Current ‘Circuit
Base’ tab and the new ‘EXV Control’ tab.

File Edit Window Help

B| & system | setu \ ROs \ Sis \ AOs | MAG HVAC ‘Circuit Base | Giwcu SI ‘Setpoirrts| Puth |Schedule|BMS F‘oints|E>(VContmI
|

7 g

| If you enter data in the EXV portion of the Circuit Base tab or in the EXV Control tab it is carried
weonrant\ through to the other tab.

29.7. Selecting the ‘EXV Control’ tab you are prompted with the following:

EXV Control Wizard
Selection
O pt| on 9 Conirol Parameler Heat Exchanger Type Contrel Method Target Modifier SetDefault
- ~ a Values?
(EVapOratOr and Suction Superheat e Nermal (Orgiral) [~ Low Dscharge Supehea [ Target Reset . o 1756 or
" Lischarge Supeth ¢~ DX Coil 3 ) rmware Version
condenser Level not :  Fast] I Ovarsized Condenser/High Ambiant I~ Low Sucion Higher Required
; ; (" Evaporator Level ¢~ Plate HX
available with Fast ~ : ' MCS User
e & DX Barel Fast Il [~ Maimum Operating Fressure(MOF) [~ Low/High Level Defaults | Defauits
I or FaSt I COntrOI - ch " Fooded Barrel " PID 1 i | P MDP) Level->CAP
Method) e : [_|Mekruam Nl rosare L) Me Create Defaults File
EXY Control Setpoints
# Name Value Min Max |Adjust || Time |Max Time ||Lockout| Safety Active or Select Value: Level OF Type of Comments SEC to | Win
Value ||[SEC) | Allowed Delay Down MNon-Active 1t decimals & Auth. To Setpoint Ignore | Ext.
ISEC] [HRS) | Time[MIN] print char Display Safety | Tim
SucSprHiTarg 12 8 20 01 (3 £ 1] 1] Active ...| TEMP Service L | Target .
Compressor Ki-IntegMult 015 [0 3 001 |[o 0 1 1 Active  [...| DEC2NDCH  |Service Li | Target — |
EXY LD/UNMLDX: 0 1} 05 01 1] 0 1] 1] Mon-Active[...| HUMD or % Service Lt Time
EXV Results Kp-PropMult 03 |0 3 ool o o [ [ Active |- DECZNOCH _ |Service L. | Target
Kd-Derivdult 0.2 1} 3 0.0 [1] 1] [1] [1] Aclive ... DEC2ZNOCH Service Lt Target
9 Ka-AcclMult 01 1] 3 0.0 [1] 1] [1] [1] Aclive ... DEC2ZNOCH Service Lt Target
ExvMinValveX 5 2 25 1 2 10 [1] [1] Aclive ... HUMD or % Service Lt Setpoint
ExvMaxValveX 100 50 100 1 [1] 1] [1] [1] Aclive ... HUMD or % Service Lt Target | [ |
L0 SUPERHEAT 35 2 4 01 120 |180 2 10 Aclive ...| TEMP Service Lt 300
LOW P51 DELY 1 1 30 1 3 1] 1] 1] Mon-Active |...| SECONDS Service Lt Time | [ |
ExvKiDelay 15 1 120 1 [1] 1] [1] [1] Aclive ...| SECONDS Service Lt Setpoint PP Rt R
ExvStartup 10 5 45 1 5 10 0 0 Active ...| SECONDS Service L | Time pre [
EXY Control Setpoints
# Name Yalue Min Max |Adjust || Time |Max Time ||Lockout| Safety Active or Select Value: Level Of Type of Comments SEC to | Win
Su bCOOIer Value [|[SEC) | Allowed Delay Down Non-Active | # decimals & Auth. To Setpoint Ignore | Ext.
ISEC) [HRS) | Time[MIN] print char Display Safety | Tim
EXV Results (65 SCEwvTarget hE] i2 22 05 |6 12 0 0 Active ...| TEMP Service Ly Target .
9 66 | SCExvKIntegr 0.25 1] 3 0.0 [1] 0 1] 1] Aclive ... DEC2ZNOCH Service L Target — |
67 |SCEXvKProp 0.35 1] 3 0. 1] 0 [1] [1] Active ...| DEC2ZNOCH Service L Target | [ |-
68 |SCExvKDeriv 0.25 1] 3 0.0 [1] 0 1] 1] Aclive ... DEC2ZNOCH Service L Target | [ |
69 |SCExvKAccel 0.1 1] 3 0. 1] 0 [1] [1] Active ...| DEC2ZNOCH Service L Target | [ |-
70 | SCLowSprht 5 3 8 0.5 120 300 2 10 Active ...| TEMP Service L Alarm [1]
71 | SCExvKiDelay 10 1 a0 1 [1] 0 1] 1] Aclive ...| SECONDS Service L Setpoimt | [ |
72 | SCExvStartup 10 1 120 1 [1] 0 1] 1] Aclive ...| SECONDS Service L Setpoilt | [ |

Based on your selections will dictate the set points for compressor control. The subcooler set points are only
displayed if a subcooler id is present.
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29.8. Selection Options

Superheat Control Config Creation

Superheat Control
method type ? or reset to MCS Defaults

based on ?
7 \
/ / EXV Control Wizard \
Contrel Parameter Heat Exchanger Type Contrel Method Target Modifier \ Set Default
& Suction Superheat - None ¢ Normal (Orginal) I Low Discharge Supetheat " Target Reset Values?
. Firmware Version 1756 or
W PEE G A " DX Cail  Fast| [ Oversized Condenser/High Ambient ~ Low Suction Higher Required

™ Evaporator Level (v Plate HX p— MCS User
& B ~ DX Barrel =t I Maximum Operating Pressure{MOF) | Lowrtigh L=ve Defaults | Defaults
! Boproach [ Flooded Barrel @ PID I Mirimum Differential Pressure{MDP) [ Level>CAP Create Defaults File

i \

Evaporator Type being

led 2 Functions Effecting Superheat control.
controlled ~

Some require set points to be active

NOTE: Once you have clicked on the boxes for your setup, be sure to click on ‘Set Values to Default’.

° This will set the values to the default for ‘Control Parameter, Heat Exchanger Type and the Control Method.
IMPORTANT
Make note that clicking in the ‘Target Modifier’ require that some set points must be active.

29.9. Compressor EXV Results

EXY Control Setpoints

# MName Yalue Min Max |Adjust || Time |Max Time ||Lockout| Safety Active or Select Yalue: Level OF Type of Comments S5EC to | Window to | Safety Time
VYalue || [SEC) | Allowed Delay Down Non-Active # decimals & Auth. To Setpoint Ignore | Ext. Safety | Extension
[SEC) [HRS) | Time[MIN) print char Display Safety | Time[SEC) [SEC)
SucSprHtTarg 12 8 20 0.1 ] 9 1] 1] Active ... TEMP Service b Target | [|.)—— |-
Ki-IntegMult 0.15 o 3 0.01 1] [1] 1] 1] Active ...| DECZNOCH Service i |Target |  [.Jo-— |-
EXV LD/UNLDZ 1] 1] 0.5 0.1 1] [1] 1] 1] Non-Active|...| HUMD or % Service k| Time |  l.J-— |-
Kp-PropMult 0.3 1] 3 0.01 1] [1] 1] 1] Active ...| DECZNOCH Service Ll |Target |  |.J--— |-
Kd-DerivMult 0.2 1] 3 0.01 1] [1] 1] 1] Active ...| DECZNOCH Service Ll |Target |  |.J--— |-
Ka-AcclMult 0.1 1] 3 0.01 1] [1] 1] 1] Active ...| DECZNOCH Service Ll |Target |  |.J--— |-
ExvMinValveZ 5 2 25 1 2 10 1] 1] Active ...| HUMD or % Service i |Setpoint | [.J--— |-
ExvMaxValveZ 100 50 100 1 1] 1] 1] [1] Active ...| HUMD or % Service Lt Target |  [of-—— [ ——
L0 SUPERHEAT 35 2 4 0.1 120|180 2 10 Active ...| TEMP Service Lt 300 60
LOW PSI DELY 1 1 30 1 3 60 0 0 Hon-Active |...| SECONDS Service L | Time o )
ExvKiDelay 15 1 120 1 0 1] 1} 1} Active ...| SECONDS Service i | Setpoint 1 [
ExvStartup 10 5 45 1 5 10 0 0 Active ...| SECONDS Service L | Time o [

Control on ‘Suction Superheat’
Evaporator Type ‘Plate HX’
Control Method ‘PID’

MCS Default ‘Selected’
Degrees F or C are automatic
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29.10.

Set Point Descriptions (PID)

Set points Available in MCS release 17.26-B and later

SP #

Name

Description

9

SPRHT TARGET
or
LEVEL TARGET

If EXV control is based upon superheat, this is the Superheat target that the Magnum
will control from.

If EXV control is based upon refrigerant level, this is the refrigerant level target that the
Magnum will control from.

‘Low Zone’ if nonzero then develop control super heat based upon the lowest superheat
of any compressor that is on with in this suction group else use the superheat of this
compressor.

‘Time (sec)’ field: Seconds between samples used for calculating the Superheat Rate of
Change.

STAGE 7 CUT IN
(Cut In/Out Control)

Stage 7 cut in, Setpoint value contains the voltage when this stage is turned on.

10

SPRHT ZONE +-

The value in this setpoint is added and subtracted to setpoint #9 to determine the upper
and lower limits of the control zone respectively. Refer to section on EXV control.
‘Time (sec) field: If non-zero, skip ROC adjustment logic in the control zone.

Ki-IntegMult

EXV PID Integral - Offset in Superheat= Current Superheat minus Target Superheat
(setpoint #9 value field) Value is the Fast Multiplier for Kp adjustments, setback is the
slow multiplier.

STAGE 8 CUT IN
(Cut In/Out Control)

Stage 8 cut in, Setpoint value contains the voltage when this stage is turned on.

12

EXV FINE ADJ

The adjustment is made when in the 1st zone above or below the control zone. Refer to
section on EXV control.

Kp-PropMult

EXV PID Proportional - Change in Superheat = Current Superheat minus last Super-
heat from 1 second ago (Rate of Change). Value is the Fast Multiplier for Kp adjust-
ments, setback is the slow multiplier.

13

EXV COURSE

If a course adjustment to the EXV when in the 2nd zone above or below the control zone.
If the type is TIME and the time (SEC) field is greater than 1 and less than 7 then multi-
ple the value field by the time field else multiple by 2 for adjustment amount.

If a course adjustment to the EXV when in the 3rd zone above or below the control zone.
Multiple value by the by 2 for adjustment amount.

If a course adjustment to the EXV when above or below the 3nd zone the control zone.
The value is the adjustment amount.

Refer to section on EXV control. If a course adjustment to the EXV when in the 3rd zone
above or below the control zone. Multiple value by the by 2 for adjustment amount.

If a course adjustment to the EXV when above or below the 3rd zone the control zone.
The value is the adjustment amount. Refer to section on EXV control.

Kd-DerrMult

EXV PID Derivative - Velocity of Superheat = Current Superheat minus the Superheat
from x seconds ago (setpoint #9 time seconds value). Value is the Fast Multiplier for Kp
adjustments, setback is the slow multiplier.

14

EXV LOAD DIV

The EXV slide adjustment can be fined tuned by dividing by the value of this set point.
Note the value of this set point is used regardless if the its is active or not.
Refer to section on EXV control.

Ka-AccMult

EXV PID Acceleration - Change in Velocity = Current Kd minus the Kd from x seconds
ago (setpoint #9 time seconds value). Value is the Fast Multiplier for Kp adjustments,
setback is the slow multiplier.

STAGE 12 CUT IN
(Cut In/Out Control)

Stage 12 cut in, Setpoint value contains the voltage when this stage is turned on.
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15 ExvMinValve% This is the minimum valve position allowed when modulating the expansion valve.

This value should be set so when hot gas is applied the valve opening is adequate.
Note the value of this set point is used regardless if it is active or not.
Refer to section on EXV control. Note the value of this set point is used regardless if it is
active or not.
Refer to section on EXV control. Note the value of this set point is used regardless if it is
active or not.
Refer to section on EXV control.

STAGE 13 CUT IN Stage 13 cut in, Setpoint value contains the voltage when this stage is turned on.

(Cut In/Out Control)

16 ExvMaxValve% This is the maximum position allowed when modulating the expansion valve to maintain
the superheat target. This value should be the valve % opening at full capacity plus a 10
to 15 % margin.

Note the value of this set point is used regardless if the its is active or not.

Refer to section on EXV control.
STAGE 14 CUT IN Stage 14 cut in, Setpoint value contains the voltage when this stage is turned on.
(Cut In/Out Control)

17 LoSucSuperHt If super heat is less or equal to this value and the control slope is less that the roc for
zone 3 make a slide adjustment of 3 times the value of set point #13.

If the calculated superheat remains below this value for the time specified in the Time
(SEC) cell, the Magnum will generate a LOW SUPERHEAT alarm.
Refer to section on EXV control.
STAGE 15 CUT IN Stage 15 cut in, Setpoint value contains the voltage when this stage is turned on.
(Cut In/Out Control)

19 EXV DELAY Delay in seconds between valve adjustments. Should not be less than 48. (When adjusting
at 4x this will allow 12 seconds for the controller to process the results of the last action
before making the next adjustment).

Refer to section on EXV control.
ExvKiDelay

20 ExvStartup This is the time in seconds to hold the valve at the start % setpoint when the compressor
starts. Since the superheat calculation is not valid when the compressor is not running
the EXV logic sets the valve to a given position for a set time to allow the system to de-
velop a valid superheat.

‘Time (sec) field: If zero, then there is no delay when a compressor is ready to start.
If non-zero, this is the time delay in which the EXV valve is allowed to open before the
compressor starts.
Refer to section on EXV control.
29.11. PID Example Setpoint Defaults
Default Celsius values for Suction Superheat with DX Chiller Barrel.
# SEC WINDOW | SAFETY | HI LoOw
SETPOINT VALUE | TIME Ignore | EXT EXT ZONE | ZONE SETBACK | TYPE

9 SucSprHtTarg 6.5C 6S - - - 3.0C |2.7C (0.0C TARGET

10 Ki-IntegMult 0.20 0S - - - 220 |-2.20 (0.10 TARGET

12 Kp-PropMult 0.45 0S - - - 0.00 |0.00 0.20 TARGET

13 Kd-DerrMult 0.15 0S - - - 0.20 |-0.20 (0.17 TARGET

14 | Ka-AccMult 10 0S - - - 0.00 |0.00 0.00 TARGET

15 | ExvMinValve% |5.0% - - - - - - - SETPOINT

16 | ExvMaxValve% | 100 0S - - - 0.0% |0.0% (15.0% TARGET

17 LO SUPERHEAT | 1.6F 120 S (15 300 60 - - - LOCKOUT

19 ExvKiDelay 15s - - - - - - - SETPOINT

20 ExvStartup 10s 58 - - - - - - TIME
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Below setpoints are the default Fahrenheit values for Suction Superheat with DX Chiller Barrel.

of change to determine the valve adjustment when the temperature is within the EXV
control zone.
‘Safety Down Time (MIN)’ field: The minimum time delay between EXV adjustments
when in the EXV control zone.

SEC WINDOW | SAFETY | HI LOW | SET-
# SETPOINT VALUE | TIME Ignore | EXT EXT ZONE |(ZONE |BACK TYPE
9 SucSprHtTarg 120F |6S - - - 4.0F 3.5F 0.0F TARGET
10 Ki-IntegMult 0.15 0S - - - 2.20 -2.20 (0.10 TARGET
12 Kp-PropMult 0.30 0S - - - 0.00 0.00 0.20 TARGET
13 Kd-DerrMult 0.20 0S - - - 0.20 -0.20 (0.17 TARGET
14 Ka-AccMult 0.10 0S - - - 0.00 0.00 0.00 TARGET
15 ExvMinValve% |5.0% - - - - - - - SETPOINT
16 ExvMaxValve% | 100 0S - - - 0.0% |0.0% |15.0% TARGET
17 LO SUPERHEAT | 3.5F 120 S (15 300 60 - - - LOCKOUT
19 ExvKiDelay 15s - - - - - - - SETPOINT
20 ExvStartup 10s 58 - - - - - - TIME
29.11.1 Subcooler EXV Results
B [f you have selected PID and have a subcooler this will use set points 65 through 72. If you set-
up ‘Subcooler EXV & Subcooler Suction PSI' MCS-Config will automatically complete set points 65
through 72 with MCS standard defaults.
B |If this is an existing config and you are converting to PID set points 253 through 255 will be spared
out. (HVAC only)
e | 7 (O —— e [ D o Tor =  E—EN
B Set Points if PID is selected & you have a Sub Cooler
B Set Points 65 thru 72 are set up
B Degrees F or C are automatic
65 EXV ZONE1 Temperature differential used to build the EXV Zone 1 both plus and minus.
SCExvTarget SC SUPERHEAT TARGET - SC SUPERHEAT AVERAGE THIS # SECONDS -
Setup as Target
66 EXV ZONE2 Temperature differential that is used to build the EXV Zone 2 both plus and minus.
Temperatures above this zone are considered in zone 3.
SCExvKIntegr SC SUPERHEAT CONTROL ZONE - SC MPLY Ki) FOR VALVE ADJ WHEN IN FAST
ZONE- Setup as Target
67 The EXV control logic will compare the value of this Setpoint to the temperature rate

SCEXvKProp

SC SUPERHEAT MULTIPLIER (Kp) -SC RATE OF CHG MULTIPLIER - Setup as Target
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68

EXV ROC ZONE1

The EXV control logic will compare the value of this Setpoint to the temperature rate of
change to determine the valve adjustment when the temperature is within zone 1.
‘Safety Down Time (MINY) field: This is the minimum time delay between EXV adjustments
when in the EXV control zone 1. If this Setpoint is inactive then the ROC for this zone is
0 and the delay is 15 seconds.

SCExvKDeriv

SC ADJUST LIMIT IN FAST ZONE (Kd) Velocity of Superheat - SC OUTSIDE FAST
ZONE ADJ LIMIT

69

EXV ROC ZONE2

The EXV control logic will compare the value of this Setpoint to the temperature rate of
change to determine the valve adjustment when the temperature is within zone 2.
‘Safety Down Time (MIN) field: This is the minimum time delay between EXV adjustments
when in the EXV control zone 2. If this Setpoint is inactive then the ROC for this zone is
0 and the delay is 15 seconds.

SCExvKAccel

Setup as Target

70

EXV ROC ZONE3

The EXV control logic will compare the value of this Setpoint to the temperature rate of
change to determine the valve adjustment when the temperature is within zone 3.
‘Safety Down Time (MINY) field: This is the minimum time delay between EXV adjustments
when in the EXV control zone 3. If this Setpoint is inactive then the ROC for this zone is
0 and the delay is 15 seconds.

SCLowSprht

SC LOW SUPERHEAT SAFETY - SC LOW SH TIME TO SAFETY - Setup as Alarm

71

EXV TOO FAST

When the superheat is with the control zone, the EXV control logic will compare the
value of this Setpoint to the temperature rate of change to determine the valve adjustment
when the temperature is within the zone and rising too fast.

‘Safety Down Time (MIN) field: This is the minimum time delay between EXV adjustments if
the rate of change is too fast when in EXV control zones 1 or 2. If this Setpoint is inactive
then the ROC for this zone is 0 and the delay is 15 seconds.

SCExvKiDelay

SC SECONDS DELAY BETWEEN ADJUSTMENTS (Ki) - Setup as Setpoint

72

EXV CHANGING

When the superheat is with the control zone, the EXV control logic will compare the
value of this Setpoint to the temperature rate of change to determine the valve adjustment
when the temperature is within the zone and rising.
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29.12. EXV PID Ki Delay Timer and Ki Accumulator

Magnum firmware 17.63 and greater adds support for two new EXV PID Ki adjustment options.

#1 Reset the Ki Delay Timer — only reset the Ki delay when a 0.1 or greater or -0.1 or less adjustment oc-
curs, vs resetting it when Ki is not equal to zero. This is the reset time when the Ki adjustment is enough to

actual move the EXV 0.1% or more.

#2 Ki Accumulator — this keeps the second decimal point in the Ki adjustment and accumulator until an

actual adjustment is made, adjust is greater 0.1 or less than -0.1.

Both of these change are designed to help Ki adjustments when very close to the target.

Magnum HVAC Information Screen

Information Panel Selector

i~ General Info " Compressor Info % Evaporator Info " Condenser Info " Lockout Info " Buoiler

Evaporator Information

Control Method
(" Control Zone

O Cut In/Out

/Fan #1B
INot Uszed v

Process Output
& Modulating [&0)

Info " CPM Info

Type
" Staged (RO)

Pump/Fan 2B
INDt Used

@ WED [0-10v)

[

Cooling Contral On
" Entering Tmp i+ Leaving Tmp

Flow Switch A
INDtLIsed

Flow Switch B
INUtUsed

I~ Mes

Entering Temperature Process Pump Relay #1

Process Control Type
i ByPass Yakee[10V -0

COn With Circuit Valve?

' Mo
Process Pump Relay #2

Water P51 IN A |WTD PUMP 1 |

Mot Used

‘Water PSIIN B
Mot Uszed

|WTDPUMPZ |

Economizer A0

INotUsed vI

VFD Speed A0 #1 VFD Speed AQ #2
% Entering Temp. £~ Leaving Temp. Water PS1OUT A \later PSIOLT B |WTF| PUMP1Z | |WTH PUMPZE |
: : Mat Used - |} Mot Used -

Entering T Leaving Temperature noE o Pressure 51 IN 1 Pressure 51 IN #2
JNot Used et Us=d =l Water PS| Status A VWater PS| Status B | PmpCtiDit | | |PreCtriDif [
Mat Lsed = | F Mot Used -

TergelREE oo ek Pressure 51 OUT #1 Pressure 51 OUT #2

¢ lce Made: DI On/0f ¢ Momal: Al:0-5Y INotUsed ;I |NotUsed LI
Target (SP #1) Reset
|"‘°“—'SECCISP l ] Tipe of Subeooler Tehen B |BW£?FF;‘#1 | |BPV;[|J:?FFLHTL‘#2 -]

7+ Maone  AD(Open When OFf)

" RO Type  AD[Closed When O

Tonn
LMIT TONS

Brrarl Sy T Lo By e ( hm Srere s
o Yes " Mo

Ki Adjustment Delay Reset
(o KiAdi MOT =0  Kiad.»=010 0R <=-0.10

Ki Adjustment Accumulator
fe MNodcoumulator ¢ Accumulate Yalues < 010
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29.13. Logic to Determine which K Multipliers to Use
B Calculations are done every second
29.13.1.1. Switching to Fast K multipliers is based on:
a. Distance from target
1. If current superheatis greater than (setpoint#9 value field plus setpoint#9 high zone field x 2)
Setpoint Value Hi Zone Total
#9 SucSprHtTarg 12.0F + 4.0F x 2 = 20

EXV PID algorithm will use the fast multipliers (Setpoint Value Field)

2. If currentsuperheat value is less than (setpoint #9 value field minus setpoint#9 high zone field)

Current Superheat

Setpoint HI Zone Total
Value
#9 SucSprHtTarg 12.0F - 4.0F = 8
EXV PID algorithm will use the fast multipliers (Setpoint Value Field)
# SetPoints Value Time |[SEC Ig...| windo... | safety ...| HI zone | LOW z...| Setback
9 |SucSprHtTarg 120F | 68 |-—— |- |- 4.0F  |3.5F  |0.0F
10 |Ki-IntegMult 010 | 05 |[—— |[—— |— 220 |-2.20 |0.10
12 |Kp-PropMult 030 || 08 |[—— |[—— |— 0.00 |0.00 |0.20
13 |[Kd-DerrMult 017 || 08 |[—— [—— |[— 020 |-0.20 |0.17
14 |Ka-AccMult 010 || 08 |[—— [—— |[— 0.00 |0.00 |0.00

FAST multipliers

29.13.1.2. Switching to Slow K multipliers is based on:
b. Distance from target

1. If current superheatis less than (setpoint #9 value field plus setpoint#9 low zone field) but above the
fast multiplier switch of 8 (12 - 4)

Setpoint Value LOW Zone Total
#9 SucSprHtTarg 12.0F + 3.5F = 15.5F
EXV PID algorithm will use the slow multipliers (Setback Value Field)

2. If currentsuperheatis more than (setpoint#9 value field minus setpoint#9 low zone field) and
below the fast multiplier switch of 20 (12 + 4 x 2)

Setpoint Value LOW Zone Total
#9 SucSprHtTarg 12.0F - 3.5F = 8.5

EXV PID algorithm will use the slow multipliers (Setback Value Field)

= SetPoints Value Time |SEC Ig...| windo... | safety ...| HI zone | LOW z...| Setback
9 SucSprHtTarg 12.0F 6es |-—— |- |/ 4.0F 3.5F 0.0F
10 |Ki-IntegMult 0.10 os |-— |- |/ 2.20 -2.20 0.10
12 |Kp-PropMult 0.30 os |-~— |-/ |/ 0.00 0.00 0.20
13 |Kd-DerrMult 0.17 os |- |- |- 0.20 -0.20 0.17
14 |Ka-AccMult 0.10 os |-— |- |- 0.00 0.00 0.00

/

SLOW multipliers
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29.13.1 Rate of Change_- Moving too Fast

1. If current superheat ROC is greater than setpoint #13 (Kd) high zone and current superheat is above target

Current Superheat ROC Setpoint #13 High Zone Current Superheat
0.7 .20 16F
EXV PID algorithm will use the fast multipliers (Setpoint Value Field)

2. If current superheat ROC is greater than setpoint #13 (Kd) low zone and current superheat is below target

Current Superheat

Current Superheat ROC Setpoint #13 Low Zone value
-0.3 -0.20 8
EXV PID algorithm will use the fast multipliers (Setpoint Value Field)
# SetPoints Value Time | SEC Ig...| windo... | safety ...| HI zone | LOW z...| Setback
9  |SucSprHtTarg 12.0F| 68 4.0F  [3.5F  |0.OF
10 [Ki-IntegMult 0.10 || 05 220 [-2.20 [0.10
12 [Kp-PropMult 030 || 0s 0.00 [0.00 [0.20
13 [Kd-DerrMult 017 || os 0.20 [-0.20 [0.17
14 |Ka-AccMult 0.10 || 0os 0.00 [0.00 [0.00
FAST multipliers

29.13.2 Rate of Change - Moving Slow Enough

If currentsuperheat ROC is less than setpoint#13 (Kd) high zone and current superheatis above target
Current Superheat ROC Setpoint #13 High Zone Current Superheat

0.1 0.20 15F
EXV PID algorithm will use slow multipliers (Setback Field)

If current superheat ROC is less than setpoint#13 (Kd) low zone and current superheatis below target

Current Superheat ROC Setpoint #13 Low Zone Current Superheat
-0.1 -0.20 10
EXV PID algorithm will use slow multipliers (Setback Field)

# SetPoints Value Time | SEC Ig...| windo... | safety ...| HI zone | LOW z...| Setbhack

9 SucSprHtTarg 12.0F 6s |-—— |- | 4.0F 3.5F 0.0F

10 |Ki-IntegMult 0.10 os |-—— |- |- 2.20 -2.20 0.10

12 |Kp-PropMult 0.30 os |-—— |- |- 0.00 0.00 0.20

13 [Kd-DerrMult 0.17 os |-— |- |- 0.20 -0.20 0.17

14 |Ka-AccMult 0.10 os |-—— |- |- 0.00 0.00 0.00

/

SLOW multipliers
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29.14. MCS-Connect Evaporator EXV PID Status

Proportional Adjustment Acceleration Adjustment
(Current Superheatminus Superheatfrom last (Current Kd minus Kd from x seconds ago) Total Adjust
second) x Kp x Ka Adjustment made to current
Kp = setpoint #12/#67 value (fast) Ka = setpoint #14/#69 value (fast) EXV position
or setback value(slow) or setback value(slow)

[ system statu

. st Wanted Rate of -
Controlling parameter |oey N Change Controlon N Mode Ref T‘fp/
e — .M;K 7= 170 610N | 0.1 WTROUT =47.7F | \ COOLING R134A
) . Manual Condenser
State Time PSI Diff FLA % Steps ? Speed % | Adjustment
1)CMP 1S RUNNING | 00:42:43 \ﬁﬁ.u: 36% 1 N/A -
2)SWITCHED OFF 23:47:26 9.3 0% 0 Yes -
Evap X MControl On SuperHeat ADJ EXV Target | Prop. Int. Der. Accel. | Total X 3
EXV State Time Vave% | suctsupht| Roc Delay | (Adiusted) | Adi | Adi | Adi | Adi | ag | P ki kd
1) EXV 1S OPENING 00:00:03 | 51.8% 15.5 0.7 i5 12.0 0. 0.00 | 0.17 | 0.02 | 01 | 0.50 | 0.10 | 0.25
2) EXV 1S CLOSED 00:49:14 | 0.0% 183 0.1 0 12.0 Ao [ 0.00 [ 0.00 | 0.00 | 0.0 | 1.00 | 0.10 | 0.25
Economizer X Control On SuperHeat
EXV State Time Vave% | suct supht roc | ADSDelar
S oaedl Integral Adjustment 02 -
suctio| (Current Superheatminus Superheat isc | Linuid l Satuted | l
Target setpoint #9 value) x Ki Derivative Adjustment Current K multipliers
Ki = setpoint #10/#66 value(fast) or (Current Superheatminus being used
setback value(slow) Superheatfrom x seconds ago)

x Kd
Kd = setpoint #13/#68
value(fast) or setback
value(slow)

29.15. Allowing an Adjustments to the EXV Valve
(When Ki & Kd are in opposite, we are going in the right direction)

1. When the Proportional adjust, Integral adjust, Derivative adjust and Acceleration all add up to be >to .1 or
-.1, the adjustment is made based on that number.

2. The Proportional adjust, Derivative adjust and Acceleration all run every second.
3. The Integral adjust uses setpoint #19 (ExvKiDelay) as a delay before posting a value as long as;

a. If the current Integral adjust (Ki) is > 0 and the current superheat > the current target plus setpoint
#10 high zone field.

b. If the current Integral adjust (Ki) is < 0 and the current superheat < the current target plus setpoint
#10 low zone.

Ki adjust HiZone 0
12 plus 2.20=14.2 —— 14.2°F N(?
120F  Superheat Target Ki
— Adjustin
Ki adjust LOW zone 0 _
12 plus -2.20 =9.8 — 9.8°F this area
7] setpoints
# SetPoints Value | Time |[SECIg...| windo...|safety ...| HI zone | LOW z| Setback | MIN VFD|MAX VFD| MAX V... Type
9 [SucSprHtTarg 120 | 6S [—— |[—— [—= 4.0F  [3.5F  [0.0F |- |meeee e TARGET
10 |Ki-IntegMult 010 | 08 |- [eomm |ooeees 220 220 [010 |- |- | TARGET
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Chapter - 30. EXV Level Control using PID

The following versions of Firmware are needed to setup EXV Level Control:
MCS-CONFIG - 17.17.00U or later

MCS-CONNECT - 17.003.11 or later

MCS-MAGNUM Firmware - 17.16C or later

30.1. Setting up EXV Level Control
B Setup Analog Outputs to control electronic expansion valves.

Analog Output Information Screen

—

Poinf//  Name Control TA Invert Comments Modbus Display Type | Feedback Sensor
\
3 ...| EEV-1 Standard NO ...| Spare Not Used
M2\...| EEV-2 Standard /N0 ..| Spare Not Used
B Setup INPUTS to read evaporator or condenser level.
Sensor Input Information Screen
Point Name (1to 10 Displaw Offset Manual Value or | Display Text Temp./ GPFM | Humd_ /P51/ | Aute/Manual Circuit
Number char) NC/NO (select to (select to / CFM / Pwr | Temp. Diff ./ | (Click here for Index
change) change) Factor Sl Enthal . Diff _ all)
112 |_ REFLVL1 User Defi 0 0 Mot Used Not Used Mot Used Auto |_ Not Used
113]...| REFLVL2 User Deij 0 0 Not Used Not Used Not Used Ao [...| Not Used

30.1.1 Setting up EXV Level Control - User Defined
B Selecting ‘User Defined’ type

Sensor Input Information Screen

—
e (1to 10 Display Type Manual Value or | Display Text | Temp./ GPM | Humd./PSl/ | Auto/Manual |  Circuit
char) NO (select to| (selectto | /CFM/ Pwr | Temp. Diff./ | (Click herefor| Index

change) change) Factor SI | Enthal. Diff. all)

D ...| REFLVL1 User Defined [~] 0 0 Not Used Not Used Not Used Auto  |[...| Not Used
| -..| REFLVL2 ser Defined 0 0 Not Used Not Used Not Used Auto  |[...| Not Used
| LTMP1 User Logic 0 0 Not Used Not Used Not Used Auto  [-..| Not Used
|| M%ﬁﬁ\f;\e% 0 Not Used Not Used Not Used Auto  |...| Not Used
| SPARE ST 0 Not Used Not Used Not Used Auto  [...| Not Used
| SPARE2-1 600VAC4 0 Not Used Not Used Not Used Ao || Not Used

Under the Display Type, select
User Defined
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B Screen below will open:

w, 5| Calculation Wizard

HURD or 2 -

100%
| Calculate | m

1. Setting up the Level Sensor
2. Wire the Level Sensor to the designated input.

3. If available, have the Level Sensor loose and manually move the float or submerge in a bucket of liquid to
100% (standpipe full of refrigerant).

4. Record the voltage input, this would be point #2 on the S| Calculation Wizard
(Ex. Voltage = 3.7 Value = 100%)

5. Move the float to 0% (no refrigerant in the standpipe=empty)

6. Record the voltage input. This would be point #1 on the Sl calculation wizard
(Ex. Voltage = 1.2 Value = 0%)

NOTE: If Level Sensor is a 4-20ma output, where at 4ma = 0% leveland at 20ma = 100% level,
you would put the designated input jumper on digital and the Sl calculation wizard would be
Setup as:

Point#1 .882vdc=0% See APP066-4-20mA Sensor Connection to MCS-Magnum
Point#2 4.41vdc=100%
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30.1.2

Circuit Base Setup

B Point to the EXV outputs in the Circuit Base screen.

MAGNUM Circuit Base Screen

Information that relates to compressors on the circuit

Circuits | # of Starting Part Start Fast Typeof | 2nd Comp. Econo | Unloading | Loader HEEB HG Liquid oil Mod Low Disc | External Oil ~|
(ieset | Comp | Compressor | Winding | Unload | Unloader LLS LLS | Economizer | Contral | Stages Type Reheat | Injection |Equalization| Motor | SuperHeat ump
butten) | ROs RO Bypass [Subcoaler) Contral Contiel —
1 -3 COMP-1 NHo  []No [ No w| EXVonly  |No [ No v Slide %[s0a] O Unloadi | None Ho [ Ho No [ No we| Ho
2 -l 3 COMP-2 No - No .| No -] EXY only No_|.../No -] Slide %|...| 0 Unload: None No o No No No No | No
3 B[] Not Used No  [-/No ./No wxe] Hone wna| Slide %[0 O Unloadi | None Ho No Ho No .| No
4 -0 Not Used No - No .| No ...| None <z Slide %[..| 0 Unloadi_|None No No No No -|No
5 B[] Not Used Ho . No ./ No wxe] Hone wua| Slide %[0 O Unloadi | None Ho No Ho No .| No
6 =0 Not Used No - No .| No ...| None <z Slide %[..| 0 Unloadi_|None No No No No -|No
7 e 0 Not Used Ho . No ./ No wxe] Hone wua| Slide %[0 O Unloadi | None Ho No Ho No .| No
8 =0 Not Used No - No .| No -] None / ide %=l 0 Unloadi_|None No No No No -|No -
v = TS - e —— >
felect Dutput and Sendr Inputs per circuit
Circuit | Alaim Relay | Comp Proof Compr Compressor | Slide Closed | Pump Djffwn Evaporator " Pump/¥alve Circuit IGY Open Reheat HReheat AD Reheat R0 | Amount Reh ~|
# Speed(%] or | Speed Fault | Indicator EXV Output Proof Pump/Valve z Type of RO's Fau
iton Mo |
1 [=|MotUsed  [NotUsed  |NotUsed MotUsed  |NotUsed  PUMPDRW |EEV-1 WFS:}W Not Used Mot Used  |MotUser  None MotUsed  |MotUsed |0 Not Us
2 [.|MotUsed [NotUsed |NotUsed NotUsed  |NotUsed | PUMPD EEV-2 WFSHFT | Not Used Hot Used  |NotUsec | None Hot Used  |MotUsed |0 ot Us
k} .-l Mat Hsed Mot llsed Mot leed Mat llsed Mot lleed Mat “Q“dwend WATFR IN Mot lleed Mat llser None Mot lleed Mat llsed n Mot 1l
B Point to the Refrigerant Level inputs in the Circuit Sl screen.
MAGNUM Circuit Sl Screen:
Circuit | Oil 5eal Temp | Pre Oil Filter il Float Leaving Temp Refrigerai Refrig Level nig. Leak ¥ane Poszition Ewap Suct Eva
Tem ngor Temp
[reset
hutton
k1 -] Not Used Not Used OILLYL1 Mot Used BAHLTM\I REFLYL1 Not L][ed Not Used Not Used Not
2 ««| Not Used Mot Used OILLYL2 Mot Used BARLTMPA,_ |REFLYLZ ‘N:Msed Not Used Not Used Not
By M_viio_a M_Laio_a M_sli__1 M_iio_a M_La__a N1 L M_s i _1 M_iio_a [
B Make sure the Discharge Pressure and Discharge Temperature are pointing to correct sensors for the
calculation of discharge superheat.
S B
MAGNUM Circuit Sl Screen:
P
Circuit Suction r Discharge Suction r Dischalge\ 0il Pressure 0il Temp Motor Temp 0Oil Flow Liquid Temp L
Pressure Pressure Temperatur Temperature Switch Pre
[reset
| | hutton
P |1 ..| SUCPRES1 \ DISPRES1 SUCTEMP1 \ DISTEMP1 ﬁol Used WIND.TEMF MP+0L1 Mot Used Mot Used Mat U
2 .| SUCPRES2 DISPRES2 / SUCTEMP2 DISTEMP2 /Not Used WIND.TEMF MP+0L2 Mot Used Mot Used Mot U
E] Mok Head b lload Mok Head Flload Mok Head Mok Head Mok Head Mok Head Mok Head [T

30.1.3

Setup using EXV CONTROL WIZARD

B Select the EXV Control button and set up for level control with the desired EXV control method.

B3+ File Edit

Window Help

.ﬂ@ System| Setup| ROs | Sls | AQs |

MAG HVAC | Circuit Base | Circut 51 | Setpoirts | futh | Schedule | BMS Poim [ Ex Control | Q)okup Table |
N

Heat Exchanger Type

Flooded Barrel

Control Parameter
™ Suction Superheat
" Discharge Superheat

(+ Evaporator Level
" Condenser Level
" Approach

Heat Exchanger Type

" None
" DX Coil
(" Plate H

X

" DX Barrel
+ Fooded Bamel

Control Parameter

Select Evaporator Level or
Condenser Level

EXV Control Wizard
Control Method Target Modifier Set Default
 Normal {Orginal) ™ Low Discharge Superheat I~ Target Reset Values?
Firmware Version 17.56 or
L [ Oversized Condenser/High Ambient [ Low Suction Higher Required
User

- . >

[ Maximum Operating Pressure(MOP) [” Low/High Level Defaults
(+ PID [~ Minimum Differential Pressure(MDP) [~ Level->CAP

AN

Control Method

PID

1
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B The following setpoints will be setup:

Setpoint Information Screen
# Name Value Min Max | Adjust || Time | Max Time ||Lockout| Safety Active or | Select Value: | Level Of Type of Comments | SEC to | Window to | Safety Time | High Low | Setback| +
Value || (SEC)| Allowed Delay Down Non-Active | # decimals & Auth. To Setpoint Ignore | Ext. Safety | Edension | Zone | Zone
(SEC) (HRS) | Time(MIN) print char Display Safety | Time(SEC) (SEC)

9 | EvplevelTarg 40 25 70 1 6 9 0 0 Active .|HUMDor% |Service i |Target o — [ — — 0.1 1 0
10 | Ki-IntegMult 013 |0 3 0.01 0 0 0 0 Active .|DEC2NOCH | Service i | Target o —  [— — 1 -1 0.1 ]
11 |EXV LD/UNLD% 0 0 05 0.1 0 0 0 0 Non-Active ...|HUMDor %  |Service Li | Time o — |— — — |— |—
12 | Kp-PropMult 015 |0 3 0.01 0 0 0 0 Aclive .|DEC2NOCH | Service i | Target o — |— — 0 0 0.2
13 | Kd-DerivMult 003 |0 3 0.01 0 0 0 0 Aclive .|DEC2NOCH | Service i | Target B i — 0.6 0.6 0.05
14 | Ka-AcclMult 005 |0 3 0.01 0 0 0 0 Active .|DEC2NOCH | Service i | Target B e — 0 0 0
15 | ExvMinValveZ 5 2 25 1 2 10 0 0 Active ~/HUMDor% |Service i |Setpoint ol —  |— — — | |
16 ExvMaxValve” 100 50 100 1 0 0 0 0 Active ... HUMD or % Service i | Target | — | — f— 0 0 10

17 | LO Suc sprht 1 -20 4 0.1 120|900 2 10 Nen-Active| ...| TEMP Service i | Lockout ...[15 300 60 = = e

18 |LOW PSI DELY 1 1 30 1 3 60 0 0 Non-Active ...| SECONDS Service i | Time E— |— — — |— |—

19 | ExvKiDelay 90 1 120 1 0 0 0 0 Adtive ..| SECONDS Service i | Setpoint W— [— — — | — |—
20 | ExvStartup 30 5 45 1 5 10 0 0 Active ...| SECONDS Service i | Time: o —  — — — |— |—

B NOTE: If more than one circuit is available and you want to control two independent circuit target
levels, make setpoint#9 ‘Non-Active’ in the setpoint screen.

B Make the used FLA setpoints#171-190 a ‘target’ type and set the level target up in the setback field.

Setpoint Information Screen *
Setback
42
34

# Name Value Min Max | Adjust || Time | Max Time ||Lockout | Safety Active or | Select Value: Level OF Type of Comments | SEC to | Window to | Safety Time | High Low,
Value || (SEC)| Alowed Delay Down Non-Active | # decimals & Auth To Setpoint lgnore | Bxt. Safety | Exension | Zone
(SEC) (HRS) | Time(MIN) print char Display Safety | Time(SEC) (SEC)
| [171 | FLA COMPH1 292 200 300 1 1 1 0 0 Active -..| AMPS/CT Factory Le | Target ]— | — — 0 0
| [172 FLACOMPH2 292 200 300 1 1 1 0 0 Active ...| AMPS/CT Factory L« | Target | — | — — 0 0

30.1.4 Low Discharge Superheat EXV Target Adjust Logic
B Requires Firmware Version: MCS-MAGNUM Firmware - 17.61-D or later
Below are three enables for the low discharge EXV target adjustment:
7. Comp has been running for 5 minutes, or
' 8. Discharge temperature is greater than 130F (or 54.5C), or

o
IMPORTANTD) 9. EXV control is setup for PID Evap, PID Cond, Old Evap Level or Old Cond Level control.

B Make setpoint #110 (LoDisSHExvAd) active if you want to dynamically change the EXV target based
on Low Discharge Superheat.

Setpoint Information Screen
# Name Value | Min Max | Adjust || Time | Max Time Salety Active or | Select Value: | Level Of Comments | SECto | Window to | Safety Time | High Low |Setback
Value || (SEC)| Allowed Non-Active | Hdecimals& | Auth. To Ignore | Ext. Safety | Exension | Zone | Zone
(SEC) print char Display Safety | Time(SEC) |  (SEC)
N\
109  HiRefLevel 95 50 100 1 120 1120 2 |Active ... HNMD or % | Factory Ls ... 600|300 60 — | — | —
—I 110 | LoDisSHExvAd 0.5 0.1 5 0.1 30 __[300 0 Adive |... I’JM_Dor %  |Factory Le L — | — — 45 10 30 |
111 |FREEZE 38 36 40 1 3 10 0 ji P Factory L ] 0 0 — |— |—

30.1.4.1. The Low Discharge Superheat logic:
B If Setpoint #110 (#164 for REFR) is setup as a “TARGET” type setpoint the following logic occurs
(New Logic):

1. If discharge superheat <= setpoint #110 (#164) low zone value and the low discharge superheat ad-
justed amount is less than the max adjust limit setpoint #110 setback value and the Time (SEC) value has
elapsed, then:

a. If Evap Level control, setpoint #110 (#164) value field is subtracted from the EXV Target and this
value becomes the new EXV target. The value in the Time (SEC) field will count down again and
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another adjustment will be made until the max adjust is reached (setpoint #110 setback value) or
the discharge superheat goes above setpoint #110 (#164) low zone value.

b. For Cond Level control method, setpoint #110 (#164) value field is added to the EXV Target and
this value becomes the new EXV Target. The value in the Time (SEC) field will count down again
and another adjustment will be made until the max adjust is reached (setpoint #110 setback val-
ue) or the discharge superheat goes above setpoint #110 (#164) low zone value.

B Else if discharge superheat >= setpoint #110 (#164) high zone value and the low discharge superheat
adjusted amount is greater than 0 and the Time (SEC) value has elapsed, then:

a. If Evap Level control, setpoint #110 (#164) value field is added to the EXV Target and this value
becomes the new EXV Target. The value in the Time (SEC) field will count down again and anoth-
er adjustment will be made until the min adjust is reached (0) or the discharge superheat goes
below setpoint #110 (#164) high zone value.

NOTE: The EXV Target adjusted value will not go above the original setpoint Target value.

b. For Cond Level control method, setpoint #110 (#164) value field is subtracted from the EXV Tar-
get and this value becomes the new EXV Target. The value in the Time SEC) field will count down
again and another adjustment will be made until the min adjust is reached (0) or the discharge
superheat goes below setpoint #110 (#164) high zone value.

NOTE: The EXV Target adjusted value will not go below the original setpoint Target value.
B Else If Setpoint #110 (#164) is not a “TARGET” type setpoint the following logic occurs (Old Logic):
2. If discharge superheat is < Low discharge superheat safety setpoint #84 value, then:

a. If Evap Level or Cond Level and not level target by compressor circuit, then set EXV target to
setpoint #110 value.

b. Else If Evap Level or Cond Level and EXV target is by compressor circuit, then subtract setpoint
#110 value from the current EXV target.
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Chapter - 31. Analog Output Control using PID

Required to have the software below or later version
Config version 18.01T

Connect version 18.31.15

Firmware HVAC 17.62R2

PID control will turn an analog output into a stand alone PID controlled output. This output will have a controlling sensor
that modulates the AO to a maintain target. This logic will run all the time.

Analog Output Information Screen

Point MName Control Type Invert
Number
|» |44 [.]ExvTpCunl PID CTRL ~|ND
51 |[...| ExvTpCtl2 Standard ~ |NO
5-2 |...| Ex¥TpCtl3 LD CTH NO
53 |..| SPARES 3 Linear CTRL NO
h-4 |...| SPARES-4 Digital Scroll NO
61 |[...| SPAREB-1 2-10vdc ND
b-2 = SPAREG-2 Linear/Modbus ¥ [yn
B3 PID CTRL AQ User Logic — d *
ExvIpCirl1l (0% to 100%)
If Relay- FanlCmpsOf ~| is Off, then Output = o
Else
Control Sensor Control Target Proportional (Kp)
Point Value Point Value (-327 68 10 327 67)
5l j|5upp|_l,lep'| j |Selpoint Val j|AHU‘ITrgtTmp j Mult. a1
Integral (Ki)
(-327.68 1o 327.67) (0 to 3200)
Minimum Output Max Output Mult. n7 Delay 0
(0% to 100%) (0% to 100%) =
(-327.68 1o 327.67) (2 to 60)
Mult. 015 Interval B
Adjustment Limits
Min _(0110-1000)  paoy (0110 100.0)
Adj g Adj 5
oK ‘ Cancel ‘
NOTE

If AO is modulating the wrong direction, simply make all three multipliers negative values to reverse the direction the AO
modulates and vice versa.

If Relay-

If a relay is used and is OFF then associated AO will be set to the defined value and not modulate. If ‘not used’ the logic
is ignored.

Control Sensor
AO or Sl point to be used as the controlling sensor for the AO.
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Control Target

S, AO, or Setpoint used as the target the AO will try to maintain.
AO

Min to Max value the AO can modulate between.

Proportional(Kp)
Multiplier for Kp adjustments.

Integral(Ki)
Multiplier and delay between Ki Adjustments

Derivative(Kd)
Multiplier and time in seconds interval to calculate Kd.

Adjustment Limits
Min and Max adjustments allowed to the AO per adjustment, both negative and positive.

Under the Analog Outputs window in the MCS Connect software. You'll find an AO PID tab that will show all of the PID
CONTROL AOs and all of the calculated adjustments being made to those Analog Outputs. Here you will be able to see
all three adjustments being made to the PID. This will assist you in any fine tuning required for the given analog output.

Analog Outputs

Analog Manual Proportiong  Integral Integral | Derivative
Cutputs Status J- Adj. Delay Adj. Adj.

SCR Heat1%
SCR Heat2%
SCR Heat3%

ExvTpCtrl1

ExvTpCtri2
ExvTpCtrl3
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Chapter - 32. Capacity Control Logic Using PID

Requirment to use this new Capacity Control PID Logic:
Config version 18.02I

Connect version 18.39.15

Firmware HVAC 17.90A

The MCS-Magnum firmware always had Capacity Control Logic Integral Control, “I” in PID.
This new MCS-Magnum firmware adds Proportional (“P”) and Derivative (“D”) to capacity control logic to the
adjust “Wanted %”.
The Proportional and Derivative adjustments are optional and enabled in the MCS-Magnum configuration file. Both the
Proportional and Derivative adjustments to capacity control are made every second and adjust only the “Wanted %”.
To enable Proportional capacity control logic, setup as follows:

1. Make Setpoint #27 “MAX ROC-“ a TARGET type of setpoint.

2. High Zone field is the max proportional adjustment allowed each second to the “Wanted %”

3. Low Zone field is dead band on proportional adjustment. If proportional change(absolute difference from last
control valve to current control valve) is less than or equal to the value in the low zone, the proportional adjustment
to the wanted % is skipped, ie no proportional adjustment is made because the porportional change is small.

4. Setback is the Kp, the proportional multiplier.

High Zone Low Zone

?—\ MAX Proportional Dead Band on
TAR\GET AdJusQ Proportional Adjustment

Setpoint Information Screen

# Name Value | Min Max | Adjust || Time | Max Time || Lockout | Safety Active or | Sclect Value: | Level OF of | Commenis | SECto| Window (N Salcty Time | High bw | Setback
Value || (SEC)| Allowed || Delay | Down | NonAdive | #decimals& | Auth. To point Ignore | Ext. Safety cnsion | Zone e
(SEC) || (HRS) | Time(MIN) print char Display Salety | Time(SEC) )
26 |STEP DELAY 180 60 600 5 120 (120 2 10 Active  |...| SECONDS View Only [=]o 0 0 —
27 |MAX ROC- 01 2 01 01 0 0 0 0 Active  |...| TEMP Superviso | Target ] — [— — Q 0 5

¥ Setback is the
KP Proportional Multiplier

Once the proportion logic is enable, the capacity control logic will calculated a proportional adjustment to make to the
“Wanted %”. The calculated adjustment is as follows:
Proportional adjustment = [(current controlling sensor value — controlling sensor value from 1 second ago)
* Setpoint #27 Setback value] + Accumulated Proportional adjustment remainder;
Accumulated proportional adjustment remainder = Proportional adjustment modulus 10 ( This accumulates
the hundredths value, 2nd decimal point, values x.x0)
Proportional adjustment = Proportional adjustment / 10 (This gets rid of the hundreths value, 2nd decimal
place, “Wanted %” resolution is only 1 decimal place)
To enable Derivative capacity control logic, setup as follows:
5. Make Setpoint #28 “MAX ROC+“ a TARGET type of setpoint.

Setpoint Information Screen

Setback

Select Value: Level OF Type of Comments | SECto | Window to | Safety Time | High Low
Extension | Zone | Zone

# Name Value Min Max | Adjust || Time | Max Time || Lockout | Safety Active or
Value || (SEC)| Allowed Delay Down Non-Active | # decimals & Auth_ To Setpoint Ignore | Ext. Safety
(SEC) (HRS) | Time(MIN) print char Display Safety | Time(SEC) (SEC)
26 | STEP DELAY 180 60 600 5 120|120 2 10 Active -..| SECONDS View Only | Alarm 0 0 0 — — —
27 |MAX ROC- 01 -2 0.1 0.1 0 0 0 0 Active ...| TEMP Superviso | T; e — [ — — — e E
28 | MAX ROC+ 0.1 0.1 2 0.1 0 0 0 0 Active ...| TEMP Superviso () Target | —  [— — | los 1] 05
0O 0 0

6. High Zone field is the max Derivative adjustment allowed each second to the “Wanted %”

7. Low Zone field is dead band on Derivative adjustment. If absolute valve of Derivative(ROC) is less than or equal
to the value in the low zone, the Derivative adjustment to the wanted % is skipped, ie no Derivative adjustment is

made.
8. Setback is the Kd, the Derivative multiplier.
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9. Change setpoint #29 value to maximum of 30.

/etpoint Information Screen

-3 Name Value Min Max Adjust g Max Time || Lockout Safety Active or Select Value: Level Of Type of Comments SEC to | Window to | Safety Time | High Low | Setback
Ve (SEC) | Allowed Delay Down Non-Active | # decimals & Auth. To Setpoint Ilgnore | Ext. Safety | Extension Zone Zone
(SEC) (HRS) | Time(MIN) print char Display Safety | Time(SEC) (SEC)
26  STEP DELAY 180 60 /{ 5 120 |120 2 10 Active ...| SECONDS View Only ) 0 0 — — —
27 | MAX ROC- 0.1 o 0.1 01 ] 0 0 0 Active ...| TEMP Superviso Target — — — 3 0 5
28 | MAX ROC+ 0.1 2 0.1 0 0 0 (1] Active ...| TEMP Superviso Target — — — 0.5 0 0.5
29  ROC INTERVAL ( 30 15 60 1 0 0 (1] 0 Active ...| SECONDS Superviso Setpoint — — — —

Once the Derivative logic is enable, the capacity control logic will calculated a Derivative adjustment to make to the

“Wanted %”. The calculated adjustment is as follows:

Derivative adjustment = (capacity control's ROC value * Setpoint #28 Setback value) + Accumulated Derivative

adjustment remainder;

Accumulated Derivative adjustment remainder = Derivative adjustment modulus 10 ( This accumulates the

2nd decimal point values x.x0)

Derivative adjustment = Proportional adjustment / 10 (This gets rid of the 2nd decimal place, “Wanted %”

resolution is only 1 decimal place)
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Chapter - 33. BMS Communication Protocols

The MCS-Magnum supports as standard: Modbus RTU protocol.

Using the MCS-BMS-GATEWAY, the MCS-Magnum can also support Johnson N2, LonTalk and Bacnet MSTP,
BACnet IP and Modbus TCP/IP.

Supported baud rates for Modbus RTU and Johnson N2 are 4800bps, 9600bps, 19200bps, 38400bps, and
57600bps.

33.1. MCS-Magnum to BMS Connections
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33.2. Sensor Input Points

Sensor numbering is based upon the MCS-MAGNUM or MCS-SI-BASE / EXT hardware type board Notable BACnet
properties available: Units

Magnum BAI(I:)net BACnet Name g:;ts’z:— N2 Magnum BAI%net BACnet Name y:;ig:jesr N2
Sensor M-1 Al: 1 Refer to Config | *30001 *Al: 1 Sensor 2-9 Al:41 Refer to Config | *30041 *Al: 41
Sensor M-2 Al: 2 Refer to Config | *30002 *Al: 2 Sensor 2-10 Al:42 Refer to Config [ *30042 *Al: 42
Sensor M-3 Al: 3 Refer to Config | *30003 *Al: 3 Sensor 2-11 Al:43 Refer to Config | *30043 *Al: 43
Sensor M-4 Al: 4 Refer to Config | *30004 *Al: 4 Sensor 2-12 Al:44 Refer to Config [ *30044 *Al: 44
Sensor M-5 Al: 5 Refer to Config | *30005 *Al: 5 Sensor 2-13 Al:45 Refer to Config | *30045 *Al: 45
Sensor M-6 Al: 6 Refer to Config | *30006 *Al: 6 Sensor 2-14 Al:46 Refer to Config | *30046 *Al: 46
Sensor M-7 Al: 7 Refer to Config | *30007 *Al: 7 Sensor 2-15 Al:47 Refer to Config | *30047 *Al: 47
Sensor M-8 Al: 8 Refer to Config | *30008 *Al: 8 Sensor 2-16 Al:48 Refer to Config | *30048 *Al: 48
Sensor M-9 Al: 9 Refer to Config | *30009 *Al: 9 Sensor 3-1 Al:49 Refer to Config | *30049 *Al:49
Sensor M-10 Al:10 Refer to Config| *30010 *Al: 10 Sensor 3-2 Al:50 Refer to Config [ *30050 *Al: 50
Sensor M-11 Al:11 Refer to Config | *30011 *Al: 11 Sensor 3-3 Al:51 Refer to Config | *30051 *Al: 51
Sensor M-12 Al:12 Refer to Config| *30012 *Al: 12 Sensor 3-4 Al:52 Refer to Config [ *30052 *Al: 52
Sensor M-13 Al:13 Refer to Config| *30013 *Al: 13 Sensor 3-5 Al:53 Refer to Config [ *30053 *Al: 53
Sensor M-14 Al:14 Refer to Config| *30014 *Al: 14 Sensor 3-6 Al:54 Refer to Config [ *30054 *Al: 54
Sensor M-15 Al:15 Refer to Config | *30015 *Al: 15 Sensor 3-7 Al:55 Refer to Config | *30055 *Al: 55
Sensor M-16 Al:16 Refer to Config| *30016 *Al: 16 Sensor 3-8 Al:56 Refer to Config [ *30056 *Al: 56
Sensor 1-1 Al:17 Refer to Config | *30017 *Al: 17 Sensor 3-9 Al:57 Refer to Config [ *30057 *Al: 57
Sensor 1-2 Al:18 Refer to Config| *30018 *Al: 18 Sensor 3-10 Al:58 Refer to Config [ *30058 *Al: 58
Sensor 1-3 Al:19 Refer to Config | *30019 *Al: 19 Sensor 3-11 Al:59 Refer to Config | *30059 *Al: 59
Sensor 1-4 Al:20 Refer to Config | *30020 *Al: 20 Sensor 3-12 Al:60 Refer to Config [ *30060 *Al: 60
Sensor 1-5 Al:21 Refer to Config | *30021 *Al: 21 Sensor 3-13 Al:61 Refer to Config [ *30061 *Al: 61
Sensor 1-6 Al:22 Refer to Config | *30022 *Al: 22 Sensor 3-14 Al:62 Refer to Config [ *30062 *Al: 62
Sensor 1-7 Al:23 Refer to Config | *30023 *Al: 23 Sensor 3-15 Al:63 Refer to Config [ *30063 *Al: 63
Sensor 1-8 Al:24 Refer to Config | *30024 *Al: 24 Sensor 3-16 Al:64 Refer to Config [ *30064 *Al: 64
Sensor 1-9 Al:25 Refer to Config | *30025 *Al: 25 Sensor 4-1 Al:65 Refer to Config [ *30065 *Al: 65
Sensor 1-10 Al:26 Refer to Config | *30026 *Al: 26 Sensor 4-2 Al:66 Refer to Config [ *30066 *Al: 66
Sensor 1-11 Al:27 Refer to Config | *30027 *Al: 27 Sensor 4-3 Al:67 Refer to Config [ *30067 *Al: 67
Sensor 1-12 Al:28 Refer to Config | *30028 *Al: 28 Sensor 4-4 Al:68 Refer to Config [ *30068 *Al: 68
Sensor 1-13 Al:29 Refer to Config | *30029 *Al: 29 Sensor 4-5 Al:69 Refer to Config [ *30069 *Al: 69
Sensor 1-14 Al:30 Refer to Config | *30030 *Al: 30 Sensor 4-6 Al:70 Refer to Config [ *30070 *Al: 70
Sensor 1-15 Al:31 Refer to Config | *30031 *Al: 31 Sensor 4-7 Al:71 Refer to Config [ *30071 *Al: 71
Sensor 1-16 Al:32 Refer to Config | *30032 *Al: 32 Sensor 4-8 Al:72 Refer to Config [ *30072 *Al: 72
Sensor 2-1 Al:33 Refer to Config | *30033 *Al: 33 Sensor 4-9 Al:73 Refer to Config [ *30073 *Al: 73
Sensor 2-2 Al:34 Refer to Config | *30034 *Al: 34 Sensor 4-10 Al:74 Refer to Config [ *30074 *Al: 74
Sensor 2-3 Al:35 Refer to Config | *30035 *Al: 35 Sensor 4-11 Al:75 Refer to Config [ *30075 *Al: 75
Sensor 2-4 Al:36 Refer to Config | *30036 *Al: 36 Sensor 4-12 Al:76 Refer to Config [ *30076 *Al: 76
Sensor 2-5 Al:37 Refer to Config | *30037 *Al: 37 Sensor 4-13 Al:77 Refer to Config [ *30077 *Al: 77
Sensor 2-6 Al:38 Refer to Config | *30038 *Al: 38 Sensor 4-14 Al:78 Refer to Config [ *30078 *Al: 78
Sensor 2-7 Al:39 Refer to Config | *30039 *Al: 39 Sensor 4-15 Al:79 Refer to Config | *30079 *Al: 79
Sensor 2-8 Al:40 Refer to Config | *30040 *Al: 40 Sensor 4-16 Al:80 Refer to Config | *30080 *Al: 80

*- Indicates value multiplied by 10 to include one decimal place. (I.e. BMS value of 500 indicates actual value 50.0)
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33.3. Relay Output Points
Relay Output points are read-only. Sensor numbering is based upon MCS-RO-BASE / EXT hardware type board

Magnum BACnetID | BACnet Name| Modbus | N2 Magnum BACnetID | BACnet Name| Modbus | N2

Relay M-1 | BO: 1 Refer to Config| 00001 BO: 1 Relay 4-1 | BO:41 Refer to Config| 00041 BO: 41
Relay M-2 | BO: 2 Refer to Config| 00002 BO: 2 Relay 4-2 | B0O:42 Refer to Config| 00042 BO: 42
Relay M-3 | BO: 3 Refer to Config| 00003 BO:3 Relay 4-3 | B0:43 Refer to Config| 00043 BO: 43
Relay M—4 | BO: 4 Refer to Config| 00004 BO: 4 Relay 4-4 | BO:44 Refer to Config| 00044 BO: 44
Relay M-5 | BO: 5 Refer to Config| 00005 BO: 5 Relay 4-5 | BO:45 Refer to Config| 00045 BO: 45
Relay M-6 | BO: 6 Refer to Config| 00006 BO: 6 Relay 4-6 | BO:46 Refer to Config| 00046 BO: 46
Relay M-7 | BO:7 Refer to Config| 00007 BO:7 Relay 4-7 | BO:47 Refer to Config| 00047 BO: 47
Relay M-8 | BO: 8 Refer to Config| 00008 BO: 8 Relay 4-8 | B0O:48 Refer to Config| 00048 BO: 48
Relay M-9 | BO: 9 Refer to Config| 00009 BO:9 Relay 4-9 | B0:49 Refer to Config| 00049 BO: 49
Relay M-10| BO:10 Refer to Config| 00010 BO: 10 Relay 4-10| BO:50 Refer to Config| 00050 BO: 50
Relay 1-1 | BO:11 Refer to Config| 00011 BO: 11 Relay 5-1 | BO:51 Refer to Config| 00051 BO: 51
Relay 1-2 | BO:12 Refer to Config| 00012 BO: 12 Relay 5-2 | B0O:52 Refer to Config| 00052 BO: 52
Relay 1-3 | BO:13 Refer to Config| 00013 BO: 13 Relay 5-3 | BO:53 Refer to Config| 00053 BO: 53
Relay 1-4 | BO:14 Refer to Config| 00014 BO: 14 Relay 5-4 | BO:54 Refer to Config| 00054 BO: 54
Relay 1-5 | BO:15 Refer to Config| 00015 BO: 15 Relay 5-5 | BO:55 Refer to Config| 00055 BO: 55
Relay 1-6 | BO:16 Refer to Config| 00016 BO: 16 Relay 5-6 | BO:56 Refer to Config| 00056 BO: 56
Relay 1-7 | BO:17 Refer to Config| 00017 BO: 17 Relay 5-7 | BO:57 Refer to Config| 00057 BO: 57
Relay 1-8 | BO:18 Refer to Config| 00018 BO: 18 Relay 5-8 | BO:58 Refer to Config| 00058 BO: 58
Relay 1-9 | BO:19 Refer to Config| 00019 BO: 19 Relay 5-9 | BO:59 Refer to Config| 00059 BO: 59
Relay 1-10| BO:20 Refer to Config| 00020 BO: 20 Relay 5-10| BO:60 Refer to Config| 00060 BO: 60
Relay 2-1 | BO:21 Refer to Config| 00021 BO: 21 Relay 6-1 | BO:61 Refer to Config| 00061 BO: 61
Relay 2-2 | BO:22 Refer to Config| 00022 BO: 22 Relay 6-2 | BO:62 Refer to Config| 00062 BO: 62
Relay 2-3 | B0:23 Refer to Config| 00023 BO: 23 Relay 6-3 | BO:63 Refer to Config| 00063 BO: 63
Relay 2-4 | BO:24 Refer to Config| 00024 BO: 24 Relay 6-4 | BO:64 Refer to Config| 00064 BO: 64
Relay 2-5 | BO:25 Refer to Config| 00025 BO: 25 Relay 6-5 | BO:65 Refer to Config| 00065 BO: 65
Relay 2-6 | B0O:26 Refer to Config| 00026 BO: 26 Relay 6-6 | BO:66 Refer to Config| 00066 BO: 66
Relay 2-7 | BO:27 Refer to Config| 00027 BO: 27 Relay 6-7 | BO:67 Refer to Config| 00067 BO: 67
Relay 2-8 | BO:28 Refer to Config| 00028 BO: 28 Relay 6-8 | BO:68 Refer to Config| 00068 BO: 68
Relay 2-9 | B0O:29 Refer to Config| 00029 BO: 29 Relay 6-9 | BO:69 Refer to Config| 00069 BO: 69
Relay 2-10| B0:30 Refer to Config| 00030 BO: 30 Relay 6-10 | BO:70 Refer to Config| 00760 BO: 70
Relay 3-1 | BO:31 Refer to Config| 00031 BO: 31 Relay 7-1 | BO:71 Refer to Config| 00071 BO: 71
Relay 3-2 | B0O:32 Refer to Config| 00032 BO: 32 Relay 7-2 | BO:72 Refer to Config| 00072 BO: 72
Relay 3-3 | B0O:33 Refer to Config| 00033 BO: 33 Relay 7-3 | BO:73 Refer to Config| 00073 BO: 73
Relay 3-4 | BO:34 Refer to Config| 00034 BO: 34 Relay 7-4 | BO:74 Refer to Config| 00074 BO: 74
Relay 3-5 | B0O:35 Refer to Config| 00035 BO: 35 Relay 7-5 | BO:75 Refer to Config| 00075 BO: 75
Relay3-6 | BO:36 Refer to Config| 00036 BO: 36 Relay 7-6 | BO:76 Refer to Config| 00076 BO: 76
Relay 3-7 | BO:37 Refer to Config| 00037 BO: 37 Relay 7-7 | BO:77 Refer to Config| 00077 BO: 77
Relay 3-8 | B0O:38 Refer to Config| 00038 BO: 38 Relay 7-8 | BO:78 Refer to Config| 00078 BO: 78
Relay 3-9 | B0O:39 Refer to Config| 00039 BO: 39 Relay 7-9 | BO:79 Refer to Config| 00079 BO: 79
Relay 3-10 | BO:40 Refer to Config| 00040 BO: 40 Relay 7-10 | BO:80 Refer to Config| 00070 BO: 80

*- Indicates value multiplied by 10 to include one decimal place. (I.e. BMS value of 500 indicates actual value 50.0)
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Analog Output PointsAnalog Output points are read-only. Sensor numbering is based upon MCS-SI-BASE / EXT hard-
ware type board. Notable BACnet properties available: Units

Magnum BACnet ID BACnet Name Modbus Register N2
Analog Out M-1 AO:1 Refer to Config *30201 *AO: 1
Analog Out M-2 AO:2 Refer to Config *30202 *AO: 2
Analog Out M-3 AO:3 Refer to Config *30203 *AO: 3
Analog Out M-4 AO:4 Refer to Config *30204 *AO: 4
Analog Out 1-1 AO:5 Refer to Config *30205 *AO: 5
Analog Out 1-2 AO:6 Refer to Config *30206 *AO: 6
Analog Out 1-3 AO:7 Refer to Config *30207 *AO: 7
Analog Out 1-4 AO:7 Refer to Config *30208 *AO: 8
Analog Out 2-1 AO:8 Refer to Config *30209 *AO: 9
Analog Out 2-2 AO:10 Refer to Config *30210 *AO: 10
Analog Out 2-3 AO:11 Refer to Config *30211 *AO: 11
Analog Out 2-4 AO:12 Refer to Config *30212 *AO: 12
Analog Out 3-1 AO:13 Refer to Config *30213 *AO: 13
Analog Out 3-2 AO:14 Refer to Config *30214 *AO: 14
Analog Out 3-3 AO:15 Refer to Config *30215 *AO: 15
Analog Out 3-4 AO:16 Refer to Config *30216 *AO: 16
Analog Out 4-1 AO:17 Refer to Config *30217 *AO: 17
Analog Out 4-2 AO:18 Refer to Config *30218 *AO: 18
Analog Out 4-3 AO:19 Refer to Config *30219 *AO: 19
Analog Out 4-4 AO:20 Refer to Config *30220 *AO: 20

*- Indicates value multiplied by 10 to include one decimal place. (I.e. BMS value of 500 indicates actual value 50.0)

33.4. Setpoints

Setpoints are read-only. Notable BACnet properties available: Units

Magnum BACnet ID BACnet Name Modbus N2
Setpoint #1 AV:0 STP# 1-<Setpoint name> 40301 ADF:1
Setpoint #21 AV:88 STP# 21-<Setpoint name> 40321 ADF:89
Setpoint #163 AV:230 STP# 163-<Setpoint name> 40463 ADF:231

*- Indicates value multiplied by 10 to include one decimal place. (I.e. BMS value of 500 indicates actual value 50.0)

33.5. Chiller/Compressor States

State values are read-only. Notable BACnet properties available: Number of States, State-Text (Contains character

text of current state)

Magnum BACnet ID BACnet Name Modbus Register N2
Chiller Unit State MV:0 CHILLER STATE 30306 BYT:1
Compressor #1 State MV:1 COMPRESSOR #1 STATE 30307 BYT:2
Compressor #2 State MV:2 COMPRESSOR #2 STATE 30308 BYT:3
Compressor #3 State MV:3 COMPRESSOR #3 STATE 30309 BYT:4
Compressor #4 State MV:4 COMPRESSOR #4 STATE 30310 BYT:5
Compressor #5 State MV:5 COMPRESSOR #5 STATE 30311 BYT:6
Compressor #6 State MV:6 COMPRESSOR #6 STATE 30312 BYT:7
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Magnum BACnet ID BACnet Name Modbus Register N2
Compressor #7 State MV:7 COMPRESSOR #7 STATE 30313 BYT:8
Compressor #8 State MV:8 COMPRESSOR #8 STATE 30314 BYT:9
Compressor #9 State MV:130 COMPRESSOR #9 STATE 30560 BYT:131

Compressor #10 State MV:131 COMPRESSOR #10 STATE 30561 BYT:132
Compressor #11 State MV:132 COMPRESSOR #11 STATE 30562 BYT:133
Compressor #12 State MV:133 COMPRESSOR #12 STATE 30563 BYT:134
Compressor #13 State MV:134 COMPRESSOR #13 STATE 30564 BYT:135
Compressor #14 State MV:135 COMPRESSOR #14 STATE 30565 BYT:136
Compressor #15 State MV:136 COMPRESSOR #15 STATE 30566 BYT:137
Compressor #16 State MV:137 COMPRESSOR #16 STATE 30567 BYT:138
Compressor #17 State MV:138 COMPRESSOR #17 STATE 30568 BYT:139
Compressor #18 State MV:139 COMPRESSOR #18 STATE 30569 BYT:140
Compressor #19 State MV:140 COMPRESSOR #19 STATE 30570 BYT:141
Compressor #20 State MV:141 COMPRESSOR #20 STATE 30571 BYT:142
33.6. Chiller/Compressor Points
These points are read-only.
Magnum BACnet ID BACnet Name Modbus N2

Wanted FLA% AV:3 Wanted FLA% 30318 ADF:4
Steps Wanted AV:4 Steps Wanted On 30315 ADF:5
Steps On AV:5 Steps On 30316 ADF:6
Step Delay AV:6 Step Delay 30317 ADF:7
Compressor #1 FLA% AV7 C1_FLA% *30319 *ADF:8
Compressor #1 Sat Suction AV:10 C1_Sat Suct *30327 *ADF:11
Compressor #1 Sat Disch AV:11 C1_ Sat Disch *30329 *ADF:12
Compressor #1 Disch SH AV:12 C1_Disch SH *30330 *ADF:13
Compressor #1 Suct SH AV:13 C1_Suct SH *30328 *ADF:14
Compressor #1 Oil Pres Diff AV:63 C1_Oil Pres Diff *30375 *ADF:64
Compressor #1 Comp State Timer C1_Comp State Timer *32602

Compressor #2 FLA% AV:14 C2_FLA% *30320 *ADF:15
Compressor #2 Sat Suction AV:17 C2_Sat Suct *30331 *ADF:18
Compressor #2 Sat Disch AV:18 C2_ Sat Disch *30333 *ADF:19
Compressor #2 Disch SH AV:19 C2_Disch SH *30334 *ADF:20
Compressor #2 Suct SH AV:20 C2_Suct SH *30332 *ADF:21
Compressor #2 Qil Pres Diff AV:64 C2_Oil Pres Diff *30376 *ADF:65
Compressor #2 Comp State Timer C2_Comp State Timer *32603

Compressor #3 FLA% AV:21 C3_FLA% *30321 *ADF:22
Compressor #3 Sat Suction AV:24 C3_Sat Suct *30335 *ADF:25
Compressor #3 Sat Disch AV:25 C3_ Sat Disch *30337 *ADF:26
Compressor #3 Disch SH AV:26 C3_Disch SH *30338 *ADF:27
Compressor #3 Suct SH AV:27 C3_Suct SH *30336 *ADF:28
Compressor #3 Qil Pres Diff AV:65 C3_Oil Pres Diff *30377 *ADF:66
Compressor #3 Comp State Timer C3_Comp State Timer *32604

Compressor #4 FLA% AV:28 C4_FLA% *30322 *ADF:29
Compressor #4 Sat Suction AV:31 C4_Sat Suct *30339 *ADF:32
Compressor #4 Sat Disch AV:32 C4_ Sat Disch *30341 *ADF:33
Compressor #4 Disch SH AV:33 C4_Disch SH *30342 *ADF:34
Compressor #4 Suct SH AV:34 C4_Suct SH *30340 *ADF:35
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Magnum BACnet ID BACnet Name Modbus N2
Compressor #4 Qil Pres Diff AV:66 C4_OQil Pres Diff *30378 *ADF:67
Compressor #4 Comp State Timer C4_Comp State Timer *32605
Compressor #5 FLA% AV:35 C5_FLA% *30323 *ADF:36
Compressor #5 Sat Suction AV:38 C5_Sat Suct *30343 *ADF:39
Compressor #5 Sat Disch AV:39 C5_ Sat Disch *30345 *ADF:40
Compressor #5 Disch SH AV:40 C5_Disch SH *30346 *ADF:41
Compressor #5 Suct SH AV:41 C5_Suct SH *30344 *ADF:42
Compressor #5 Qil Pres Diff AV.67 C5_Qil Pres Diff *30379 *ADF:68
Compressor #5 Comp State Timer C5_Comp State Timer *32606
Compressor #6 FLA% AV:42 C6_FLA% *30324 *ADF:43
Compressor #6 Sat Suction AV:45 C6_Sat Suct *30347 *ADF:46
Compressor #6 Sat Disch AV:46 C6_ Sat Disch *30349 *ADF:47
Compressor #6 Disch SH AV:47 C6_Disch SH *30350 *ADF:48
Compressor #6 Suct SH AV:48 C6_Suct SH *30348 *ADF:49
Compressor #6 Oil Pres Diff AV:68 C6_Qil Pres Diff *30380 *ADF:69
Compressor #6 Comp State Timer C6_Comp State Timer *32607
Compressor #7 FLA% AV:49 C7_FLA% *30325 *ADF:50
Compressor #7 Sat Suction AV:52 C7_Sat Suct *30351 *ADF:53
Compressor #7 Sat Disch AV:53 C7_ Sat Disch *30353 *ADF:54
Compressor #7 Disch SH AV:54 C7_Disch SH *30354 *ADF:55
Compressor #7 Suct SH AV:55 C7_Suct SH *30352 *ADF:56
Compressor #7 QOil Pres Diff AV:69 C7_Qil Pres Diff *30381 *ADF:70
Compressor #7 Comp State Timer C7_Comp State Timer *32608
Compressor #8 FLA% AV:56 C8_FLA% *30326 *ADF:57
Compressor #8 Sat Suction AV:59 C8_ Sat Suct *30352 *ADF:53
Compressor #8 Sat Suction AV:59 C8_ Sat Suct *30355 *ADF:60
Compressor #8 Sat Disch AV:60 C8_Sat Disch *30357 *ADF:61
Compressor #8 Disch SH AV:61 C8 Disch SH *30358 *ADF:62
Compressor #8 Suct SH AV:62 C8 Suct SH *30356 *ADF:63
Compressor #8 Qil Pres Diff AV:70 C8_OQil Pres Diff *30382 *ADF:71
Compressor #8 Comp State Timer C8 Comp State Timer *32609
Compressor #9 FLA% AV:440 C9_FLA% *30572 *ADF:441
Compressor #9 Sat Suction AV: 443 C9_Sat Suct *30584 *ADF: 442
Compressor #9 Sat Disch AV: 444 C9_ Sat Disch *30586 *ADF: 443
Compressor #9 Disch SH AV: 445 C9 Disch SH *30587 *ADF: 444
Compressor #9 Suct SH AV: 446 C9_Suct SH *30585 *ADF: 445
Compressor #9 Qil Pres Diff AV:524 C9_OQil Pres Diff *30656 *ADF:525
Compressor #9 Comp State Timer C9_Comp State Timer *32610
Compressor #10 FLA% AV:447 C10_FLA% *30573 *ADF:448
Compressor #10 Sat Suction AV: 450 C10_Sat Suct *30588 *ADF: 451
Compressor #10 Sat Disch AV: 451 C10_ Sat Disch *30590 *ADF: 452
Compressor #10 Disch SH AV: 452 C10_Disch SH *30591 *ADF: 453
Compressor #10 Suct SH AV: 453 C10_Suct SH *30589 *ADF: 454
Compressor #10 Qil Pres Diff AV:525 C10_Oil Pres Diff *30657 *ADF:526
Compressor #10 Comp State Timer C10_Comp State Timer *32611
Compressor #11 FLA% AV:454 C11_FLA% *30574 *ADF:455
Compressor #11 Sat Suction AV: 457 C11_Sat Suct *30592 *ADF: 458
Compressor #11 Sat Disch AV: 458 C11_ Sat Disch *30594 *ADF: 459
Compressor #11 Disch SH AV: 459 C11_Disch SH *30595 *ADF: 460
Compressor #11 Suct SH AV: 460 C11_Suct SH *30593 *ADF: 461
Compressor #11 Qil Pres Diff AV: 526 C11_Qil Pres Diff *30658 *ADF: 527
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Magnum BACnet ID BACnet Name Modbus N2

Compressor #11 Comp State Timer C11_Comp State Timer *32612

Compressor #12 FLA% AV: 461 C12_FLA% *30575 *ADF: 462
Compressor #12 Sat Suction AV: 464 C12_Sat Suct *30596 *ADF: 465
Compressor #12 Sat Disch AV: 465 C12_ Sat Disch *30598 *ADF: 466
Compressor #12 Disch SH AV: 466 C12_Disch SH *30599 *ADF: 467
Compressor #12 Suct SH AV: 467 C12_Suct SH *30597 *ADF 468
Compressor #12 Qil Pres Diff AV:527 C12_0il Pres Diff *30659 *ADF:528
Compressor #12 Comp State Timer C12_Comp State Timer *32613

Compressor #13 FLA% AV:468 C13_FLA% *30576 *ADF:469
Compressor #13 Sat Suction AV: 471 C13_Sat Suct *30600 *ADF: 470
Compressor #13 Sat Disch AV: 472 C13_ Sat Disch *30602 *ADF: 473
Compressor #13 Disch SH AV: 473 C13_Disch SH *30603 *ADF: 474
Compressor #13 Suct SH AV: 474 C13_Suct SH *30600 *ADF: 475
Compressor #13 Qil Pres Diff AV: 528 C13_Oil Pres Diff *30661 *ADF: 529
Compressor #13 Comp State Timer C13_Comp State Timer *32614

Compressor #14 FLA% AV: 475 C14_FLA% *30577 *ADF: 476
Compressor #14 Sat Suction AV: 478 C14_Sat Suct *30604 *ADF: 479
Compressor #14 Sat Disch AV: 479 C14_ Sat Disch *30606 *ADF: 480
Compressor #14 Disch SH AV: 480 C14_Disch SH *30607 *ADF: 481
Compressor #14 Suct SH AV: 481 C14_Suct SH *30605 *ADF: 482
Compressor #14 Qil Pres Diff AV: 529 C14_Oil Pres Diff *30661 *ADF: 530
Compressor #14 Comp State Timer C14_Comp State Timer *32615

Compressor #15 FLA% AV: 482 C15_FLA% *30578 *ADF: 483
Compressor #15 Sat Suction AV: 485 C15_Sat Suct *30608 *ADF: 486
Compressor #15 Sat Disch AV: 486 C15_ Sat Disch *30610 *ADF: 487
Compressor #15 Disch SH AV: 487 C15_Disch SH *30611 *ADF: 488
Compressor #15 Suct SH AV: 488 C15_Suct SH *30609 *ADF: 489
Compressor #15 Qil Pres Diff AV: 530 C15_Oil Pres Diff *30662 *ADF: 531
Compressor #15 Comp State Timer C15_Comp State Timer *32616

Compressor #16 FLA% AV: 489 C16_FLA% *30579 *ADF: 490
Compressor #16 Sat Suction AV: 492 C16_Sat Suct *30612 *ADF: 493
Compressor #16 Sat Disch AV: 493 C16_ Sat Disch *30614 *ADF: 494
Compressor #16 Disch SH AV: 494 C16_Disch SH *30615 *ADF: 495
Compressor #16 Suct SH AV: 495 C16_Suct SH *30613 *ADF: 496
Compressor #16 QOil Pres Diff AV: 531 C16_Oil Pres Diff *30663 *ADF: 532
Compressor #16 Comp State Timer C16_Comp State Timer *32617

Compressor #17 FLA% AV: 496 C17_FLA% *30580 *ADF: 497
Compressor #17 Sat Suction AV: 499 C17_Sat Suct *30616 *ADF: 500
Compressor #17 Sat Disch AV: 500 C17_ Sat Disch *30618 *ADF: 501
Compressor #17 Disch SH AV: 501 C17_Disch SH *30619 *ADF: 502
Compressor #17 Suct SH AV: 502 C17_Suct SH *30617 *ADF: 503
Compressor #17 Qil Pres Diff AV: 532 C17_Oil Pres Diff *30664 *ADF: 533
Compressor #17 Comp State Timer C17_Comp State Timer *32618

Compressor #18 FLA% AV: 503 C18_FLA% *30581 *ADF: 504
Compressor #18 Sat Suction AV: 506 C18_Sat Suct *30620 *ADF: 507
Compressor #18 Sat Disch AV: 507 C18_ Sat Disch *30622 *ADF: 508
Compressor #18 Disch SH AV: 508 C18_Disch SH *30623 *ADF: 509
Compressor #18 Suct SH AV: 509 C18_Suct SH *30621 *ADF: 510
Compressor #18 Qil Pres Diff AV: 533 C18_Oil Pres Diff *30665 *ADF: 534
Compressor #18 Comp State Timer C18_Comp State Timer *32619

Compressor #19 FLA% AV: 510 C19_FLA% *30582 *ADF: 511
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Magnum BACnet ID BACnet Name Modbus N2
Compressor #19 Sat Suction AV: 513 C19_Sat Suct *30624 *ADF: 514
Compressor #19 Sat Disch AV: 514 C19_ Sat Disch *30626 *ADF: 515
Compressor #19 Disch SH AV: 515 C19_Disch SH *30627 *ADF: 516
Compressor #19 Suct SH AV: 516 C19_Suct SH *30625 *ADF: 517
Compressor #19 Qil Pres Diff AV: 534 C19_Oil Pres Diff *30666 *ADF: 535
Compressor #19 Comp State Timer C19_Comp State Timer *32620
Compressor #20 FLA% AV: 517 C20_FLA% *30583 *ADF: 518
Compressor #20 Sat Suction AV: 520 C20_Sat Suct *30628 *ADF: 521
Compressor #20 Sat Disch AV: 521 C20_ Sat Disch *30630 *ADF: 522
Compressor #20 Disch SH AV: 522 C20_Disch SH *30631 *ADF: 523
Compressor #20 Suct SH AV: 523 C20_Suct SH *30629 *ADF: 524
Compressor #20 Qil Pres Diff AV: 535 C20_Oil Pres Diff *30667 *ADF: 536
Compressor #20 Comp State Timer C21_Comp State Timer *32621

*- Indicates value multiplied by 10 to include one decimal place. (I.e. BMS value of 500 indicates actual value 50.0)
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33.7. Unit Alarms

Modbus Info Bacnet Object Identifier V17 Frimware
Unit Alarms Function Type|Register Bacnet Object Address Relay Modbus Bacnet
Type output

EMERGENCY_STOP 04:input Register| 31011 | AV: Ananlog Value | 1296 | HVAC//RTU | HVAC//RTU | HVAC/RTU
FREEZE_PROTECTION 04:input Register| 31012 | AV: Ananlog Value | 1297 | HVAC//RTU | HVAC//RTU | HVAC/RTU
HIGH_SUMP_TEMP 04:input Register| 31013 | AV: Ananlog Value | 1298 | HVAC//RTU | HVAC//RTU | HVAC/RTU
PHASE_LOSS 04:input Register| 31014 | AV: Ananlog Value | 1299 | HVAC//RTU | HVAC//RTU | HVAC/RTU
HIGH_DELTA_TEMP 04:input Register| 31015 | AV: Ananlog Value | 1300 HVAC/ HVAC/ HVAC/
\VOLTAGE 04:input Register| 31016 | AV; Ananlog Value | 1301 | HVAC//RTU | HVAC//RTU | HVAC//RTU
SMOKE_ALARM 04:input Register| 31017 | AV: Ananlog Value | 1302 | No Support | No Support | No Support
FIRE_ALARM 04:input Register| 31018 | AV: Ananlog Value | 1303 | HVAC//RTU | HVAC//RTU | HVAC/RTU
COMMON_CONDENSER 04:input Register| 31019 | AV: Ananlog Value | 1304 | HVAC//RTU | HVAC//RTU | HVAC/RTU
CIRCUIT_CONDENSER 04:input Register| 31020 | AV:Ananlog Value | 1305 | HVAC//RTU | HVAC//RTU | HVAC/RTU
Fuild Cooler Fan Fault 04:input Register| 31021 | AV:Ananlog Value | 1306 | HVAC//RTU | HVAC//RTU | HVAC//RTU
PUMP_FAILURE 04:input Register| 31022 | AV:Ananlog Value | 1307 | HVAC//RTU | HVAC//RTU | HVAC/RTU
PROCESS_PUMP_FAILURE 04:input Register| 31023 | AV:Ananlog Value | 1308 | HVAC//RTU | HVAC//RTU | HVAC/RTU
PROCESS_PUMP_LOW_FLOW 04:input Register| 31024 | AV: Ananlog Value | 1309 HVAC HVAC HVAC
BOILER_PUMP_FAULT 04:input Register| 31025 | AV: Ananlog Value | 1310 HVAC HVAC HVAC
BOILER_PUMP_HIGH_AMPS 04:input Register| 31026 | AV:Ananlog Value | 1311 HVAC HVAC HVAC
BOILER_PUMP_LOW_AMPS 04:input Register| 31027 | AV: Ananlog Value | 1312 HVAC HVAC HVAC
BOILER_STAGE_FAULT 04:input Register| 31028 | AV: Ananlog Value | 1313 HVAC HVAC HVAC
HIGH_WATER_TEMP 04:input Register| 31029 | AV:Ananlog Value | 1314 | HVAC//RTU | HVAC/IRTU | HVAC/RTU
OVERHEAT_PROTECTION 04:input Register| 31030 | AV:Ananlog Value | 1315 HVAC HVAC HVAC
RTU_SUPPLY_DUCT 04:input Register| 31031 | AV: Ananlog Value | 1316 RTU RTU RTU
RTU_EXHAUST_FAN_FAULT 04:input Register| 31032 | AV: Ananlog Value | 1317 RTU RTU RTU
RTU_MOD_GAS_HEATER_FAULT | 04:input Register| 31033 | AV:Ananlog Value | 1318 RTU RTU RTU
RTU_SCR_HEATER_FAULT 04:input Register| 31034 | AV: Ananlog Value | 1319 RTU RTU RTU
RTU_CLOGGED_FILTER 04:input Register| 31035 | AV: Ananlog Value | 1320 RTU RTU RTU
RTU_HIGH_STATIC_PRESSURE 04:input Register| 31036 | AV: Ananlog Value | 1321 RTU RTU RTU
RTU_LOW_STATIC_PRESSURE 04:input Register| 31037 | AV: Ananlog Value | 1322 RTU RTU RTU
BOILER_PUMP_FLOW_FAULT 04:input Register| 31038 | AV: Ananlog Value | 1323 HVAC HVAC HVAC
Leaving Water Temp. Sensor Fault 04:input Register| 31039 | AV: Ananlog Value | 1324 | HVAC//RTU | HVAC//RTU | HVAC//RTU
Reutrn Water Temp. Sensor Fault 04:input Register| 31040 | AV:Ananlog Value | 1325 | HVAC//RTU | HVAC/IRTU | HVAC/RTU
Evap Water Pressure In #1 Sensor Fault{ 04:input Register| 31041 | AV: Ananlog Value | 1326 | HVAC//RTU | HVAC//RTU | HVAC//RTU
Evap Water Pressure Out #1 Sensor Fault| 04:input Register| 31042 | AV: Ananlog Value | 1327 | HVAC//RTU | HVAC//RTU | HVAC//RTU
Evap Water Pressure In #2 Sensor Fault| 04:input Register| 31043 [ AV: Ananlog Value | 1328 | HVAC//RTU | HVAC//RTU | HVAC//RTU
Evap Water Pressure Out #2 Sensor Fault[ 04:input Register| 31044 | AV: Ananlog Value | 1329 | HVAC//RTU | HVAC//RTU | HVAC//RTU
RTU Zone Temp. Sensor Fault 04:input Register| 31045 | AV: Ananlog Value | 1330 | HVAC//RTU | HVAC//RTU | HVAC//RTU
RTU Ambient Temp. Sensor Fault 04:input Register| 31046 | AV:Ananlog Value | 1331 | HVAC//RTU | HVAC/IRTU | HVAC/RTU
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33.8. Compressor Alarms

V17 Frimware Supporting Alarm Indicators

Compressor Alarms Relay output Modbus Bacnet
LOW_SUCTION HVAC/RTU HVAC/RTU HVAC/RTU
UNSAFE_SUCTION HVAC/RTU HVAC/RTU HVAC/RTU
HIGH_DISCHARGE_PSI HVAC/RTU HVAC/RTU HVAC/RTU
HIGH_DISCHARGE_TEMP HVAC/RTU HVAC/RTU HVAC/RTU
LOW_OIL_PSI HVAC/RTU HVAC/RTU HVAC/RTU
UNSAFE_OIL_PSI HVAC/RTU HVAC/RTU HVAC/RTU
HIGH_OIL_TEMP HVAC/RTU HVAC/RTU HVAC/RTU
DIRTY_OIL_FILTER HVAC/RTU HVAC/RTU HVAC/RTU
HIGH_OIL_SEAL_TEMP HVAC/RTU HVAC/RTU HVAC/RTU
NO_CRANK_CASE_HEATER_PROOF Not Supported Not Supported Not Supported
HIGH_AMPS HVAC/RTU HVAC/RTU HVAC/RTU
LOW_AMPS HVAC/RTU HVAC/RTU HVAC/RTU
HIGH_MOTOR_TEMP HVAC/RTU HVAC/RTU HVAC/RTU
NO_COMPRESSOR_PROOF HVAC/RTU HVAC/RTU HVAC/RTU
LOW_OIL_SUPERHEAT (Not Supported -no code) Not Supported Not Supported Not Supported
PUMP_DOWN HVAC/RTU HVAC/RTU HVAC/RTU
LOW_DISCHARGE_PSI HVAC/RTU HVAC/RTU HVAC/RTU
LUBE_OIL_TEMP HVAC/RTU HVAC/RTU HVAC/RTU
LUBE_OIL_PSI HVAC/RTU HVAC/RTU HVAC/RTU
LUBE_OIL_TIME HVAC/RTU HVAC/RTU HVAC/RTU
REFRIGERATION_LEAK HVAC/RTU HVAC/RTU HVAC/RTU
LOW_REFRIGERATION_TEMP HVAC/RTU HVAC/RTU HVAC/RTU
TOO_MANY_PURGES HVAC/RTU HVAC/RTU HVAC/RTU
EXCESS_PURGING_TIME HVAC/RTU HVAC/RTU HVAC/RTU
PURGE_FLOAT_ERROR Not Supported Not Supported Not Supported
LOW_DIFFERENTIAL_PSI_RATIO HVAC/RTU HVAC/RTU HVAC/RTU
LOW_SUPERHEAT HVAC/RTU HVAC/RTU HVAC/RTU
LOW_DISCHARGE_SUPERHEAT HVAC/RTU HVAC/RTU HVAC/RTU
LOST_LEG_PART_WINDING HVAC/RTU HVAC/RTU HVAC/RTU
HIGH_PARTS_PER_MILLION_LEAK Not Supported Not Supported Not Supported
HIGH_REFRIGERATION_LEVEL HVAC/RTU HVAC/RTU HVAC/RTU
LOW_OIL_LEVEL HVAC/RTU HVAC/RTU HVAC/RTU
NO_FLOW Not Supported Not Supported Not Supported
OIL_FLOW HVAC/RTU HVAC/RTU HVAC/RTU
COMPRESSOR_SPEED_FAULT HVAC/RTU HVAC/RTU HVAC/RTU
LOW_TANDEM_SUPERHEAT Not Supported Not Supported Not Supported
HIGH_TANDEM_SUPERHEAT Not Supported Not Supported Not Supported
EXCESS_SURGES HVAC/RTU HVAC/RTU HVAC/RTU
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V17 Frimware Supporting Alarm Indicators
Compressor Alarms Relay output Modbus Bacnet
HIGH_SUPERHEAT HVAC/RTU HVAC/RTU HVAC/RTU
Suction Temperature Sensor Fault HVAC/RTU HVAC/RTU HVAC/RTU
Discharge Temperature Sensor Fault HVAC/RTU HVAC/RTU HVAC/RTU
Suction Pressure Sensor Fault HVAC/RTU HVAC/RTU HVAC/RTU
Discharge Pressure Sensor Fault HVAC/RTU HVAC/RTU HVAC/RTU
Oil Pressure Sensor Sensor Fault HVAC/RTU HVAC/RTU HVAC/RTU
Oil Temperature Sensor Fault HVAC/RTU HVAC/RTU HVAC/RTU
Motor Temperature Sensor Fault HVAC/RTU HVAC/RTU HVAC/RTU
Evap Refrigerant Temperature Sensor Fault HVAC/RTU HVAC/RTU HVAC/RTU
Evap Refrigerant Level Sensor Fault HVAC/RTU HVAC/RTU HVAC/RTU
Oil Seal Temperature Sensor Fault HVAC/RTU HVAC/RTU HVAC/RTU
Pre-Oil Filter Presssure Sensor Fault HVAC/RTU HVAC/RTU HVAC/RTU
Circuit Leaving Water Sensor Fault HVAC/RTU HVAC/RTU HVAC/RTU
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33.9. Network inputs to MCS-Magnum

The MCS-Magnum can receive changes from the network to enable or disable the Network Run/Stop, Network Target Reset
(adjustments to the Cooling Target, Setpoint #1, based on Setpoint #21), Network Demand FLA, and Network Demand
Steps.

The MCS-Magnum must be setup to accept these inputs. The configuration file must contain a Network Run/Stop, Network
Target, Network Demand FLA, and Network Demand Steps sensors.

Magnum BACnet ID BACnet Name Modbus N2
Network Run/Stop AV:246 Net R/S 40201 BO:247
Network Target/Reset AV:247 Net Tar/Res 40202 AO:248
Network Demand/FLA AV:248 Net Demad_FLA 40204 AO:249
Network Demand/Steps AV:249 Net_Demad_Steps 40205 AO:250

Note the following Information panel has a Network Run/Stop, and /or Network Target Reset sensors inputs indicated. This is
an example of how MCS-Config must be setup in the General Information and Evaporator Information panels.

& Gl W U e o Ik I Ewigeiials o o el it | O Lockdasi s  Bodai kike P ke
General Information
é ol A ol Blup
H L a
_J_ Il‘-lulr\-gﬁtll-;.-
[verpirarag
Toi MO Mofior Linil B0 Turbo km Wischice
hiot Ll *| |
Lot BME Commuscobon
W Fun C Siop | MoChenge

Evaporator Information

Control Method Pump/Fan #1A Pump/Fan #1B Process Qutput Type
" CutInfOut /@ Control Zone Mot Used - Mot Used - (@ Modulating (AD) (" Staged (RO)

Pump/Fan #2A Pump/Fan #2B Process Control Type
[ruotUsed ||} [HotUsed _I @ VFD(W-10v) (" ByPass Vahe(lIv-0v)
Control Temperature On =
" Entering Trp e Leaving Tmp WATFI:’RWF?C‘)'\/['VC“ A Flow Switch B Pm Pump R Pm Pump R
[Notussa -] CHW PUMP 1 CHW FUMP 2

Enlell Temperature Leam Temperature
WTR\N WTR ouT
VFDSpeedAO#1 VFDSpeedAO#Q
T Type of Subcaoler Valve in Use [ELD PUMP12 ;[ IELD PUMPZZe |
i lce Mode: DI On/Of - (@ Nurmal AlD-BY (& MNons 7 AO(Open When Off) 5 SN 5 SN 22
ressure ressure
Target (SP #1) Reset " ROType " AO(Clnsed Whan Off) PrapPsiIN ~ || [PrmpPsi 1N -
INelRum‘Slp j | j
Pressure SI OUT #1 Pressure SI QUT #2
Evaporator Toni IPmpPsiOUT j IPmpPs\OUT j
UNIT TONS -
VFD Fault #1 VFD Fault #2
IPmp1VIdFIt ;[ IPmpZ\/de\l d

Defrost Type Barrel Heater Relay E i Control By The Lowest SuperheatIn The Suction Group
IReverse Cycle ;I INntUsed d INmUsed d i Yas @ Mo

Reheat Control

REHEAT TMP -

The sensors must be set up as follows (This is only an example)

1-1 |BMS R/S BMS RUN NotUsed | Open-OFF OFF/ON Not Used Not Used Auto
1-2 BMS TRS BMS CW RSET 0 0 Not Used Not Used Not Used Auto
1-3 BMSFLA BMS Dmd FLA% 0 0 Not Used Not Used Not Used Auto
14 | BMSSteps] BMS Dmd Step 0 0 Not Used Not Used Not Used Auto
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33.10. MCS-BMS-GATEWAY PROTOCOLS (over Ethernet - Modbus RTU)
The following Protocols are available with the Magnum. Changes can be made to the settings using the Keypad or can be
made using MCS-CONNECT SERVICE WINDOW.
BACnet MS/IP (using MCS-BMS-GATEWAY)
Johnson N2 (using MCS-BMS-GATEWAY)
Modbus RTU to Modbus TCP/IP (using MCS-BMS-GATEWAY)
Modbus RTU / BACnet IP (using MCS-BMS-GATEWAY)
B LonTalk (using MCS-BMS-GATEWAY)

The BACNET DEVICE ID is a five-digit number. The first three digits are based on MCS’s Bacnet Vendor ID 181, and the last
two are set by the Bacnet/MSTP address.

181 XX
A \
Bacnet Bacnet IP
MCS181 Address

In case the end user would like to set up an ID other than 181-XX, there is an extended BACnet setting that can only be set in
MCS Config.

The following changes can be made using the Keypad or can be made using MCS-CONNECT
SERVICE WINDOW.

The BACnet IP address can be verified and changed (with the proper authorization code) from the Keypad/LCD.
The following steps will display the Bacnet IP Network address, and the the TCP/IP port:

B Press the Menu key, select Serv Tools, and then press the Enter key.

B Use t arrow to BACnet Setting then press Enter.

B Select address then press Enter. Change the address so it matches the last two digits of the device ID then
press Enter.

B Use ¥ arrow to tab to the TCP/IP address.
B Select address then press Enter. Change the address and port to match your device.

33.10.1 ETHERNET NETWORK PROTOCOL
The following steps will display the ETHERNET NETWORK settings:
If you are going to manually assign the IP Address. Subnet Mask, and Default Gateway.

B Press the Menu key, select Serv Tools, and then press the Enter key.
Select Ethernet Network then press Enter.

Set “DYNAMIC IP” to NO.

Set the “IP Address”.

Set the “Subnet Mask”.

Set “Default Gateway”.

B Reset Magnum for change to take effect.
If you are going to let your network assign the IP Address. Subnet Mask, and Default Gateway:

B Press the Menu key, select Serv Tools, and then press the Enter key.
B Select Ethernet Network then press Enter.

B Set “DYNAMIC IP” to YES.

B Connect the MCS-Magnum to the network and power up the board.
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33.10.2 MODBUS RTU PROTOCOL

The Modbus RTU address can be verified and changed (with the proper authorization code) from the keypad/LCD or can
be made using MCS-CONNECT SERVICE WINDOW.

The following steps will display the Modbus RTU Network address, and the Baud Rate:

B Press the Menu key, select Serv Tools, and then press the Enter key.
Select RS485 Network then press Enter.
Select Protocol then press Enter. Change the protocol to Modbus RTU.
Select address then press Enter. Change the address then press Enter.
Select Baud then press Enter. Set the baud rate then press Enter.

Connect the communication wires to the TX RS485 three-position terminal located above the Ethernet con-
nector.

Reset Magnum for change to take effect.
Select Ethernet Network then press Enter.
Set “DYNAMIC IP” to NO.

Set the “IP Address”.

Set the “Subnet Mask”.

Set “Default Gateway”.

Reset Magnum for change to take effect.

If you are going to let your network assign the IP Address, Subnet Mask, and Default Gateway:

B Press the Menu key, select Serv Tools, and then press the Enter key.
B Select Ethernet Network then press Enter.

B Set “DYNAMIC IP” to YES.

B Connect the MCS-Magnum to the network and power up the board.

33.11. PROTOCOLS USING MCS-BMS-GATEWAY

The MCS-BMS-GATEWAY is a microprocessor based communication device that provides translation from BACnet
IP to LonTalk, BACnet MSTP, or Johnson Control N2.

Information that can be transmitted includes the status of control points, alarm information, digital inputs, analog
inputs or setpoints.

For more information on the MCS-BMS-GATEWAY please go to www.MCScontrols.com.

33.11.1 MODBUS TCP/IP PROTOCOL
This protocol is always active.
Make sure the MCS-Magnum network settings are set correctly.

If you are going to manually assign the IP Address, Subnet Mask, and Default Gateway.
Press the Menu key, select Serv Tools, and then press the Enter key.

B Select Ethernet Network then press Enter.
Set “DYNAMIC IP” to NO.

Set the “IP Address”.

Set the “Subnet Mask”.

Set “Default Gateway”.

Reset Magnum for change to take effect.
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33.12.

If you are going to let your network assign the IP Address. Subnet Mask, and Default Gateway:

Press the Menu key, select Serv Tools, and then press the Enter key.
Select Ethernet Network then press Enter.

Set “DYNAMIC IP” to YES.

Connect the MCS-Magnum to the network and power up the board.

PROTOCOLS USING MCS-BMS-GATEWAY

The MCS-BMS-GATEWAY is a microprocessor based communication device that provides translation from BACnet
IP to LonTalk, BACnet MSTP, or Johnson Control N2.

Information that can be transmitted includes the status of control points, alarm information, digital inputs, analog
inputs or setpoints.

For more information on the MCS-BMS-GATEWAY please go to www.MCScontrols.com.
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Chapter - 34. Network Protocols

Network protocols are formatting rules that specify how data is sent and received between devices.
Protocols are necessary for devices to interact with each other.

34.1. Protocols MCS controllers support:

m BACnet MS/IP

Johnson N2

Modbus RTU / Modbus TCP/IP
Modbus RTU / BACnet IP
LonTalk

The MCS-BMS-GATEWAY is a microprocessor based communication device that provides translation from Modbus
RTU to BACnet IP, Modbus RTU to Modbus TCP/IP, BACnet MS/TP, Johnson Control N2 or LonTalk.

Information that can be transmitted includes the status of control points, alarm information, digital inputs, analog inputs
or setpoints.

Network protocols are formatting rules that specify how data is sent and received between devices.
Protocols are necessary for devices to interact with each other.

34.1.1 Protocols MCS controllers support:
‘/ = Built in Support

MCS Network Protocol Support

MAGNUM MicroMag
BACnet IP MCS-BMS-Gateway MCS-Bacnet-Router2
Modbus IP MCS-BMS-Gateway MCS-BMS-Gateway
MCS IP v MCS-Ethernet-RS485

Modbus RTU v v
MCS 485 v v

BACnet MS/TP  MCS-BMS-Gateway v
Johnson N2 MCS-BMS-Gateway MCS-BMS-Gateway
LonTalk MCS-BMS-Gateway MCS-BMS-Gateway
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Chapter - 35. WIRING MCS-BMS GATEWAY

WIRING BACnet IP OR MODBUS IP TO BMS OVER ETHERNET

In this configuration the MCS-BMS-GATEWAY provides Ethernet RJ45 Cat5 connection to the BMS using
BACnet IP or Modbus IP.

The MCS-BMS-GATEWAY in this configuration connects to the MCS-MAGNUM RS485 port, using MODBUS
RTU protocol with baud rate of 9600, Modbus slave 1.

MCS-MAGNUM-N-12 \
i o W o3
:ng 2’ ANALOG @ g
o ﬂ]l%: Hé +12VDC @
SOS SN N
[|esslisss) e o

To MCS-BMS-GATEWAY

Mounting
Hole

MCS-BMS-Gateway #6 Screw
@ SN:ooxx @/
Power Supply
o Y Ng)
VDC VDC
L]

| N ﬂ & I:I
. = ETHERNET 81
d[] [ (]| oo

| MODBUS IP

@ °
CCCCICICITC

| — |

== == «=f | CROSS ETHERNET CABLE —— or
@ @ —"""T0oBM™MS | BACNET IP

B
Bl
B
B
N
S1
S
S
:..______

Addressing Values MCS-BMS-Gatewa MCS-BMS-Gateway DIP Switches
AQ 1 Profile - MCS-BMS-G y S0 $1 §2 83
BMS 485 Address | — 2 Modbus TCP/IP Oon___[on of __|off
(Bacnat MSTP) |4 4 to BACnet IP off __Joff o off
See Documentation A 3 0 ne n
for Details. Ad 16
A5 32
A6 64
A7 128

The values of the switches in the
on position are added together to
determine the module's address.

MCS-BMS-GATEWAY Wiring Diagram S:Products/MCS-BMS-GATEWAY/Drawings 7-19-2023-dew
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Wiring BACnet MSTP, Johnson N2, or LonTalk to BMS

In this configuration the MCS-BMS-GATEWAY provides a RS485 port for BACnet MSTP or Johnson N2 and
uses the port for LonTalk as shown in the drawing below.

The MCS-BMS-GATEWAY in this configuration connects to the MCS-MAGNUM using a Ethernet RJ45 Cat5
connection talking BACnet IP.

MCS-MAGNUM-N-12

DIGITAL ANALOG
; +12VDC
WV

o00)| [so®

> ISE| .

+ - GND +
MCS /0 RS485

OO

C]
ISES

WODO N

=
uopBu|uLe |

=
uopeu|uwe |

—

©

CROSSOVER CABLE

Mounting
Hole
#6 Screw

SNHXxx

@ ‘ MCS-BMS-Gateway

o

|:| Power Supply
O Ne
VDC VDC
A\ ® o
2' HON E E . 1]
=0 T ETHERNET ¢ 0
Z 0 PORT s 0 BACnet MSTP
O I < 0 — - RS485 - or
~ & Dr —-RS485+ johnson N2
] IR P
¢ T T O
O UMITNWON OUMO N M
IICCICIC AMAMAMDNNV
MCS-BMS-Gateway MCS-BMS-Gateway DIP Switches
Addressing Values Profile - MCS-BMS-Gateway S0 S1 S2 83
AQ 1 LonWorks Off Off Off Off
B 8 aress At 2 Bacnet MSTP on___[of ___[off __of
(Bacnet M TP? A2 4 Johnson N2 Off On Off Off
See Documentation A3 3
for Details. y 16
A5 32
A6 64 Baud B0 [ B1 [ B2 | B3
A7 128 Auto Off | Off | Off | Off
The values of the switches in the 9600 On | On | On | Off
on position are added together to 19200 Off | Off | Off | On
determine the module’s address. ggggg g" 8; 8ff 8“
n n n
115200 Off |On | On | On

MCS-BMS-GATEWAY Wiring Diagram S:Products/MCS-BMS-GATEWAY/Drawings 7-19-2023-dew
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35.1. EXAMPLE NETWORK

35.1.1 Standalone MCS-Magnum (using Modbus RTU Protocol)
B MCS INDUSTRIAL CONTROL PANEL with a MCS-MAGNUM controller using an Ethernet cable to
communicate to the MCS-BMS-GATEWAY over BACnet IP.
® MCS-BMS-GATEWAY hardwired to BMS Management System using:
1. BACnet MS/TP protocol or
2. Johnston N2 protocol or
3. LonTalk protocol using the LonWorks port

Communication from
MCS-MAGNUM using
BACnet IP over Ethernet
to MCS-BMS-GATEWAY

MCS-BMS-Gateway

Ethernet BACnet IP

or hardwired from
LonWorks
to BMS System

RS485
BACnet MS/TP
or Johnson N2
hardwired to
BMS System

Building
Management
System
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Chapter - 36. MODBUS RTU

Modbus RTU is supported directly by the Magnum using the RS485 port.

Please note this is the same port you plug into the RS232, so if using Modbus RTU you cannot
plug you laptop into RS232 port on the older keypad.

Please note the RS485 follows industry standard, two wire twisted pair in shielded cable.

36.1. Setup the Modbus from MCS-Config’s Magnum Setup Screen(see below):

MAG RTU | Circuit Base | Circuit Sl | Setpcrims| Auth | Schedule| BM:

| Systeml Setup | ROs | Sls | AQs |
MAGNUM Setup Screen

Display Units  [Deg F /PSI ~|  Total Number of RO's 30 --ﬂJ_--| Spare ROs |
Default LCD Display |UNIT STATUS ~|  Total Number of AO's 17 --J_-—| Spare AOs |
Default Display Point Total Number of Si's a1 -‘J_h-l Spare Sls |

Number of RO Boards 1 -ﬂh-—'

Number of S116 boards 3

el - |

MCS-Thermostat

Max Lockout Resets per Day |6 -

Auth Level Bypass | Supervisor Level ]

Type of YO Boards

Lockout Reset S| [Not Used | RO-8 & SI-16 & RO-10 &
~ mcs o SI-16-A04 ® - O
M (=3 1. (=3 A 9[]
RIESTOY, Ratell ) Factory Startup

Feature Is Active?
(Password Entered)

Activate Keypad Cursor Quick Move Feature? Enable This Feature?

" Yes * No
" Yes * No " Yes * No
Generate Alarm for Network Time Synchronization
" Yes * No Run Hour Lockout

Enable This Feature? Feature Is Active?

Generate Alarm When Configuration is Updated
~ Yes ® No (Password Entered)
" Yes i» No » i» No
Display Alarm Character(a) On Keypad LCD Screen
I Yes ® No
Daylight Savings Time Spring Forward Month |March j

Spring Forward Begin Date |8 -

® Yes [  No Spring Forward End Date |14 M

Daylight Savings Time Hour

Fall Back End Date

Daylight Savings Time Active Reset to
Daylight Savings Time DOW Sunday = Dl;'f,i?hl Fall Back Month November -
2 = Savings Fall Back Begin Date 1 @

—

RS485 Communication

Ethermet Communication

Extended BACnet Device ID

—

Slave Address:

Maodh

(s Static IP " Dynamic IP
RTU Protocol Address 1 4»' IP Address 192 68 f10  [253
Subnet Mask |255 [[255 [285 |0
Protocol Type [MODBUS RTU | Default Gateway (192 [168 |10 I
MCS IP Port 5001
Baud Rate |9600 |
BACnet Device ID 181 (02 BACnet Port 47 (808

Hardcoded Port Numbers

Port =502

Disable Alarm Grid Pop-Up In |Used In 9.11 to Present MAG-Sofiv
MCS-Connect?

' Yes * No
BACnet MV Values Start At:  Zero

Website Port =80
® | One

System Graphic Information

Name of Graphic _html file : C://MCS/Graphics/ |RL‘34"SYS'em°'e”ie""-h"“'
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36.2. From MCS-CONNECT’s Service Window RS485 tab (see below):

Service

[ RS485 || BACNET | Ethernet | Graphics | Site Info | SI Diag. |
RS485 Network

protocol | [MODBUS RTY]
Address H
paua e

36.3. From Magnum LCD/Keypad(see below):

Service Tools
(RS485 Network)

Sery Tools
-RS485 Network 1
-Etherrnet. Metwork

-Sastem Info
—Tll"IE' & ['EI'I'_’"-_"

-Disrlavy
PGt

162




MCS-MAGNUM-BMS

36.4. In MCS-CONFIG you can see & print a list of the Modbus Registers (see below):

Syslem| Setup | ROs ‘ Sls | AOs | MAG HVAC | Circuit Base| Circuit Sl ‘Selpoints| Auth |Schedule| BEMS Poinlsl Lookup Table‘

BMS Communication Protocols CREATE MCS BMS GATEWAY CSV FILES ‘

@ S|Points ¢ ROPoints ( RORunHours { ROCycles ( AOPoints  SeipointValues ( Unit Control Info " Compressor Points ( Writable Paints ( Alarms

Sensor Input Status

PO APP D B A
MCS-MAGNUM BACNET ID MODBUS IP & RTU
PT Name Object ID Name Register # Assumed Dec |
M-1 ChilWtr In Al:1 ChilWtr In 30001 1 —
M-2 ChilWtrOut Al:2 ChilWtrQut 30002 1
M-3 SUCT PSI1 Al:3 SUCT PSI 1 30003 1
M-4 DISC PSI 1 Al:4 DISC PSI 1 30004 1
M-5 OIL PSI 1 Al:5 QIL PSI 1 30005 1
M-6 AMPS 1 Al:6 AMPS 1 30006 1
M-7 SUCT TMP 1 Al:7 SUCT TMP 1 30007 1
M-8 DISC TMP 1 Al:8 DISC TMP 1 30008 1
M-9 MTR TMP 1 Al:9 MTR TMP 1 30009 1
M10 MTR FLT 1 Al:10 MTR FLT 1 30010 0
M11 OIL LVL 1 Al:11 OIL LVL 1 30011 0
M12 DISABLE 1 Al:12 DISABLE 1 30012 0
M13 CHW FLOW Al:13 CHW FLOW 30013 0
M14 PHASELOSS Al:14 PHASELOSS 30014 0
M1RE RIIN/QRTAD Al-1R DI IN/QTAD ann1s n

The Magnum Modbus RTU setting allow you to specify the Modbus Slave address, Modbus Baud
rate (4800, 9600, 19200, 38400, 57600 are supported).

The number data bit is 8, stop bit is 1 and parity is none (these parameter are
not adjustable).

The sensors inputs are 16 bit signed values. (Read input Registers, Function code = 4)

The analog sensor inputs values typically have 1 assumed decimal place, meaning a value of 12.3
will be transmitted as value 123. The # of decimal point depending on the sensor type define in
the Magnum CONFIG. Most sensor types are 1 decimal place.

But take care there are a few 2 decimal and a few zero decimal place types.

The BMS point list has a column which indicates how many assumed decimal are contained in the
value.

» The digital sensor inputs values will be 0 or 1, 0 = off and 1 = on.
The analog outputs are 16 bit signed values. (Read Input Registers, Function code = 4)

» The analog output have 1 assumed decimal place, meaning a value of 12.3 will be transmitted as value
123.

The relay outputs are 16 bit packed values. (Read Coil Status , Function code = 1)
» Each bit within the 16 bits can contains a relay output. A bit value of 0 = relay off, 1 = relay on.
The number of packed bit depends on the requesting Modbus message.

If only one coil is asked for, then only bit 0 will contains a relay status value and bit 1 thru 7 are do
not care.

If two relays are asked for, then bit 0 and bit 1 will contains values and bit 2 thru 7 are do not care.
The setpoints are 16 bit signed values. (Read Holding Registers, Function code = 3)

» The setpoints values typically have 1 assumed decimal place, meaning a value of 12.3 will be
transmitted as value 123.

The # of decimal point depending on the setpoint type defined in the Magnum CONFIG.
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36.5. Modbus Fault Sensors

If using a MCS-MODBUS I/O to connect a slave to the MCS-MAGNUM for reading register alarms, you need to
setup the ‘Sensor Input Information’ ‘CIRCUIT INDEX’ column to point to the circuit number the Modbus fault
sensor belongs to.

The MCS-Magnum supports several special Modbus fault sensor types for reading multiple alarms from one
Modbus register. The following are Modbus Fault sensor types:

1. DBCENT1
2. DBCENT2
3. DBCENT3
4. DanFItHi
5. DanFltLo
6. DanFIt2Hi
7. DanFlt2Lo
8. DWarHi

9. DWarlLo
10. DWar2Hi
11. DWar2Lo
12. BitFItHi
13. BitFltLo
14. RKNG F1
15. RKNG F2
16. RKNG F3
17. RKNG F4
18. TurboCorFault
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Chapter - 37. RTU Unit and Compressor State Chart

165

BMS Points Unit State Chart BMS Points Unit Mode Chart
State # State # State # State #
MCS & Modbus BACnet State Text/Name MCS & Modbus BACnet State Text/Name
0 1 UNIT IN POWER UP 0 1 COOLING MODE
1 2 POWER LOSS DELAY ; g :EEEA'\T"IQ’E%”"‘MGO'\D"(EDDE
2 3 NO RUN- I/0O LOST 3 7} DERUMID MODE
3 4 UNIT IN LOCKOUT 4 5 VENT ONLY
4 5 UNIT IS OFF 5 6 DEHUMID MODE
> o UNIT1S HOLDING (75 ; (S)\|/:V|TTCHING MODES
6 7 UNIT UNLOADING 5 5 COOLING WHEAT
7 8 UNIT IS LOADING
8 9 OFF-SMOKE ALARM BMS Points RTU Building Mode Chart
9 10 RUN/STOP SW OFF
State # State #
10 1 SCHEDULED OFF MCS & Modbus BACnet State Text/Name
11 12 OFF-NO FLOW(s) 5 y SCCUPIED
12 13 OFF-WTR PSI| FLOW y > UNOGCUPIED
13 14 AMBIENT OFF > 3 OVER RIDE
14 15 PROCESS HEAT OFF 3 2 WARM UP
15 16 UNIT IS UNLOADED
16 17 UNIT IS LOADED
17 18 RTU DEHUMID COOL BMS Points RTU BUI|d|ng Control States Chart
18 19 ECONOMIZER ONLY State # State #
9 >0 SWITCHING MODES MCS &(I;Ilodbus BA(13net HIGHState Text/Name
20 21 UNIT SMOKE UNLDG r > NORMAL
21 22 UNIT OFF UNLDING 2 3 LOW
22 23 UNIT DMD UNLDING 3 4 SMOKE
23 24 UNIT HEAT UNLDNG 4 5 OFF
24 25 UNLDING RUN CMPS
>5 6 OPENING BYP VLV BMS Points RTU State Chart
State # State #
26 27 CMP RAMPING UP MCS & Modbus | BACnet State Text/Name
27 28 CLOSING BYP VLV 0 y PowerUpDelay
28 29 FACTORY STARTUP 1 2 MCS 10 FAILED
29 30 MAXIMUM RUN TIME 2 3 UNIT IN LOCKOUT
0 |51 | noruseo L
31 32 OFF-FIRE ALARM - 5 OFF RUN/STOP
32 33 UNIT HEAT HOLDG 6 7 EVAP FAN ONLY
33 34 CMP SPD OPTIMIZE 7 8 COOLING STATE
34 35 UNUSED STATE g 190 gEﬁL‘:\“ﬂ% SSTT/*/ITEE
35 36 RS-STARTING COMP 10 11 SWITCHING STATE
36 37 RS-LOADING 11 12 OFF FIRE ALARM
37 38 RS-HOLDING 12 13 SMOKE PURGE
38 39 UNIT OFF CTRL SI 13 14 WARM UP
14 15 SCHEDULED OFF
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BMS Points RTU Heat State Chart

State # State #
MCS & Modbus BACnet State Text/Name
0 1 NOT USED
1 2 OFF HIGH AMB
2 3 DISABLED
3 4 OFF
4 5 LOADING
5 6 UNLOADING
6 7 HOLDING
7 8 HOLD FOR IGN
8 9 HOLD MG START
9 10 LOADED
10 11 UNLOADED
11 12 OFF NO FLOW
12 13 LOADG RECLAIM
13 14 HOLD RECLAIM
14 15 UNLODG RECLAIM
15 16 LOADED RECLAIM

BMS Points RTU Heat Stage States

State # State #

MCS & Modbus BACnet State Text/Name
0 1 NOT USED
1 2 MOD OFF READY
2 3 MOD ANTI-CYCLE
3 4 MOD ON
4 5 MOD HOLD IGN
5 6 MOD HLD WARMUP
6 7 STEP OFF READY
7 8 STEP OFF TIME
8 9 STEP ON
9 10 STEP HOLD IGN
10 1" SAFETY NO IGN
11 12 LOCKOUT NO IGN
12 13 OFF
13 14 LOADING
14 15 UNLOADING
15 16 LOADED

BMS Points RTU Energy Recovery Wheel

State # State #
MCS & Modbus BACnet State Text/Name
0 1 OFF
1 2 ON
2 3 DEFROST
3 4 NONE
4 5 CLEAN
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RTU Compressor State Chart
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State # State # 25 26 CMP IS AT 40%

MCS & Modbus BACnet State Text/Name 26 27 CMP IS AT 70%

0 1 LOST 10 LOCKED 27 28 HI WATER HOLD

1 2 CMP LOCKED OUT 28 29 EXTRA 70% STEP

2 3 SWITCHED OFF 29 30 OFF-LO OIL TMP

3 4 UNLD & PMPDWN 30 31 HI AMP UNLDING

4 5 CMP ANTICYCLE 31 32 DEF PREPMP OUT

5 6 CMP OFF/READY 32 33 DEFROSTING

6 7 OIL PMP LUBING 33 34 DEF PUMP DOWN

7 8 CMP IN STARTUP 34 35 HI TEMP UNLOAD

8 9 CMP UNLOADED 35 36 HI TEMP HOLD

9 10 CMP UNLD STEP1 36 37 SCROLL STEP 1

10 11 CMP UNLD STEP2 37 38 SCROLL STEP 2

11 12 CMP IS HOLDING 38 39 SCROLL STEP 3

12 13 CMP IS LOADING 39 40 SCROLL STEP 4

13 14 CMP IS UNLDING 40 41 ON OIL RECOVRY

14 15 CMP IS RUNNING 41 42 WAIT P-RATIO

15 16 FAST UNLOADING 42 43 CMP GROUP OFF

16 17 LO SUCT UNLOAD 43 44 CLOSING VANES

17 18 LO SUCT HOLD 44 45 TimingVaneOpn

18 19 HI DISC UNLOAD 45 46 TimingVaneCls

19 20 HI DISC HOLD 46 47 SURGE HOLD

20 21 SAFETY TRIPPED 47 48 OIL REC SPD UP

21 22 LO TEMP UNLOAD 48 49 OIL REC OFF

22 23 LO TEMP HOLD 49 50 OIL REC BOOST

23 24 HI AMP HOLD 50 51 VFD TANDEM OFF

24 25 HI DIS TMP HLD
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Chapter - 38. Setpoints Used By RTU Software

New setpoint types and additional fields have been activated to expand the individual setpoint capabilities.
The fields that are displayed for the type of setpoint can also be changed via MCS Connect or from the Mag-
num keypad with the proper authorization.

38.1. SETPOINT Types

1. SETPOINT (standard setpoint value)
Typeof | Comments | SECto| Window to | Safety Time | High | Low | Might | MIN | MAX | MAXVFD | BMS Writcable
Setpoint lgnome | Ext. Safety | Bdension | Zone | Zone |Setback| WVFD VFD | Adjustment | (Click Here to
Safety | Time(SEC) |  (SEC) Dpening | Opening Disable All)
Setpoint | — |— — |— [ I — |— |— r
allows the setpoint value to be viewed and changed.
2. ALARM or LOCKOUT (produce either an alarm of lockout condition)
Typeol | Comments | SECto| Windowto | Safety Time | High | Low | Might | MIN | MAX | MAXVFD | BMS Writeable
Setpoint lgnore | Ext. Safely | Extension Lo Fone |Sethack VFD YD | Adjustment | [Click Here to
Salety | Time(SEC) | (SEC) Dpening | Opening Disable All)
60 D o — = = = = — r
Allows the value, safety time, Sec. to Ignore Safety, Window to Ext and Safety Ext fields to be viewed and
changed.
3. TIME (time field can now be viewed)
Typeof | Comments |SECto| Window to | Sofety Time | High | Low | MNight | MIN | MAX | MAXVFD | BMS Writeable
Setpoint lgnore | Ext. Safety | Edension | Zone | Jone | Setback| VFD VFD | Adjustment | (Click Here to
Safety | Time{SEC) (5EC) Opening | Opening Disable All)
Time — I— — — = = = = = r
Allows the value and time to be viewed and changed.
4. TARGET (create a target with a control zone)
Typeof | Comments | SECto| Window to | Safety Time | High | Low | Might | MIN | MAX | MAXVFD | EMS Writeable
Setpeint ignore | Bxt. Safely | Extension | Zone | Zone |Setback| WFD | VFD | Adjustment Here 1o
Safety | Time({SEC) (SEC) Dpening | Opening Dizable Al)
Target — j— oo (001 (0 — — L
Allows the value (target), time, Hi Zone (added to value for high zone), Low Zone (subtracted from the
value for the low zone) and Night Setback (change to the value if night set back occurs). These fields will
contain the same number of decimals as value fields.
5. ADJUST (maximum adjustment & minimum and maximum opening %)
Typeof | Comments | SECto| Window to | Safety Time | High | Low | Might | MIN | MAX | MAXVFD | BMS Writeable
Sestpoing Ignore | Ext. Salety | Extension | Zone | Zone |Sethack| VFD VD | Adjustment | (Click Here lo
Salety | Time(SEC) (SEC) Opening | Opening Diszbsle All)
Adjust — |— f— — |— |— 10 [0 |5 r

Allows the value (adjustment), time, MIN VFD Opening, MAX VFD Opening, and MAX VFD Adjustment.
These fields will contain the same number of decimals as value fields
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Chapter - 39. RTU Setpoints

IMPORTANT: REVIEW SETPOINT USAGE, TYPE PLUS THE ADDITIONAL FIELDS!

# Name Type Description

1 CTL TARGET TARGET Control target. This value is used as the base to develop the Control
Zone when the unit is in a cooling mode. Refer to setpoints #2 and #3.
The control target is used with the control zone and rate of change of
the controlling sensor to determine required action for the Magnum.
The controlling sensor is usually one of the following:

Leaving Temperature — Most common used as a target, fitting for most
applications.

Return Temperature — Used in sites with large air masses, ice rinks,
common areas, efc.

Suction Pressure — Used in continuously running process systems.

If unoccupied state is used, when the system is in unoccupied mode
the value in the Night Setback cell is added to the control target.

Low Zone — Offset to target that will prevent the unit from exiting
Economizer mode. Controlling air temp must fall below the target
minus the value in the low zone cell.

2 CTL ZONE + SETPOINT | Added to the CTL TARGET to create the upper limit of the control zone.
3 CTL ZONE - SETPOINT | Subtracted from the CTL TARGET to create the lower limit of the con-
trol zone.
4 HGS TEMP ON SETPOINT | This setpoint is used with compressors with a hot gas bypass solenoid
(TIME) to provide temperature control for turning on the solenoid. When this

setpoint is active and the control temperature is less than the CTL
TARGET plus the value in this setpoint and there is at least one com-
pressor running in this suction group or the FLA % is within the slide
percentage offset (refer to Time cell of this set point) of setpoint #31
“MIN SLIDE%”, the hot gas bypass solenoid for the compressor will be
turned on.

‘Time (sec)’ field: Contains the minimum slide percentage offset to
enable the HGB. If non-zero, this value is added to setpoint #31 “MIN
FLA%” to determine the range in which to enable the HGB. If zero,
then the default value of 20 is added.

For example, if this value is 10, then the HGB will enable when the
compressors FLA% is within 10% of setpoint #31 “MIN FLA%”. See
setpoint #31 on how to setup as a target type to get the hardcoded
20% out of the way.

5 HGS TEMP OFF SETPOINT | This setpoint is used with compressors with a hot gas bypass solenoid
(TIME) to provide temperature control for turning off the solenoid. When this
setpoint is active and the control temperature is greater than the CTL
TARGET plus the value in this setpoint and there is at least one
compressor running in this suction group or the FLA % is not within the
slide percentage offset (refer to Time cell of this set point) of setpoint
#31 “MIN SLIDE%”, the hot gas bypass solenoid for the compressor
will be turned off.

‘Time (sec)’ field: Contains the minimum slide percentage offset to
disable the HGB. If non-zero, this value is added to setpoint #31 “MIN
FLA%” to determine the range in which to disable the HGB. If zero,
then the default value of 30 is added. For example, if this value is 15,
then the HGB will disable when the compressors FLA% is 15% or more
above setpoint #31 “MIN FLA%”. See setpoint #31 on how to setup as
a target type to get the hardcoded 20% out of the way.
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HGS PSI ON

SETPOINT

This setpoint is used with compressors with a hot gas bypass solenoid to
provide pressure control for turning on the solenoid. When this setpoint
is active and the suction pressure is less than the value of this setpoint
and the FLA % is within offset of setpoint #31 “MIN SLIDE%”, the
hot gas bypass solenoid for the compressor will be turned on. (refer to
setpoint #4)

HGS PSI OFF

SETPOINT

This setpoint is used with compressors with a hot gas bypass solenoid
to provide pressure control for turning off the solenoid. When this
setpoint is active and the suction pressure is greater than the value

of this setpoint or the FLA % is not within 25% of the setpoint #31
“MIN SLIDE%”, the hot gas bypass solenoid for the compressor will be
turned off. (refer to setpoint #5)

L.INJECT.ON

TARGET

This setpoint can be used for both liquid injection solenoids. (These must
be specified in the Liquid Injection column of the Circuit Base screen.)
If active and type is TARGET:

The adjustment multiplier is the value in the High Zone cell.

The adjustment divisor is the value in the Low Zone cell.
Else:

The adjustment multiplier is fixed at 3.

The adjustment divisor is fixed at 2.
Value: Liquid injection is turned on when the discharge temperature is
greater than or equal to this setpoint, and is turned off when the
discharge temperature is less than this setpoint minus 10.0°F (5.5°C).
If the controlling SUPER HEAT is 3x its target, LIQ INJ is turned ON and
remains ON until the controlling SUPER HEAT falls below 2x its target.
u(If you change the setpoint to a target type, the High Zone cell if not zero
will be the ON multiplier and the Low Zone sell if no zero will be the OFF
multiplier.)
‘Time (sec) field: If the first liquid injection solenoid has been on for a time
greater than this value, then turn on the second liquid injection solenoid.

SPRHT TARGET
or
LEVEL TARGET

SETPOINT
(TIME)

If EXV control is based upon superheat, this is the Superheat target
that the Magnum will control from.

If EXV control is based upon refrigerant level, this is the refrigerant
level target that the Magnum will control from.

‘Time (sec)’ field: Seconds between samples used for calculating the
Superheat Rate of Change.

10

SPRHT ZONE +-

SETPOINT
(TIME)

The value in this setpoint is added and subtracted to setpoint #9 to
determine the upper and lower limits of the control zone respectively.
‘Time (sec)’ field: If non-zero, skip ROC adjustment logic in the control
zone.

11

EXV LOAD ADJ

SETPOINT

The opening adjustment that will be made to the EXV percentage when
the circuit changes to the Loading state or the closing adjustment that
will be made when the circuit changes to the Unloading state.

Note: In MOP hold state, only closing adjustments are allowed.

Safety time cell, this value will act as a multiplier to the value of this
setpoint... this will increase the “load” jump when we’re ramping up
the compressor AO for a reheat flush. If not used, it will only jump the
valve the Value... which could be too little when jumping the compressor
10% every 3 seconds. With the multiplier, a value of “.2” for normal
load adjusts, and a “5” in the Time field.. will jump the valve 1% every
time the AO is jumped, this will keep the valve consistent with the
amount we're jumping the compressor by. Obviously, it'll need to be
fine-tuned in the field. This is for STANDARD superheat control only,
FAST superheat needs no multiplier (it responds quick enough normally)

12

EXV FINE ADJ

SETPOINT

The adjustment is made when in the 1t zone above or below the
control zone.
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13

EXV COURSE

SETPOINT

This adjustment is made when in the 2™ zone above or below the control
zone and the adjustments are made in 1/2 the time. When above or
below the 2™ control zone the adjustments are made in 1/4 the time.

14

EXV LOAD DIV

SETPOINT

As the Amp draw % changes this divides the EXV % change. It is
calculated as follows:
[(Max slide% — min slide%) / (Max vIv% - min viv%)] +1

15

EXV MIN %

SETPOINT

This is the minimum valve position allowed when modulating the
expansion valve. This value should be set so when hot gas is applied
the valve opening is adequate.

16

EXV MAX %

SETPOINT

This is the maximum position allowed when modulating the expansion
valve to maintain the superheat target. This value should be the valve
% opening at full capacity plus a 10 to 15 % margin.

17

LO SUPERHEAT

SETPOINT

If the calculated superheat remains below this value for the time specified,
the Magnum will generate a LOW SUPERHEAT alarm.

18

LOWSUCPSI DLY

SETPOINT

Delay in seconds when in ‘Low Suction PSI Opening’ between adjustments
to the EXV valve.

19

EXV DELAY

SETPOINT

Delay in seconds between valve adjustments. Should not be less than
48. (When adjusting at 4x this will allow 12 seconds for the controller to
process the results of the last action before making the next adjustment)

20

EXV STRT TIME

SETPOINT
(TIME)

This is the time in seconds to hold the valve at the start % setpoint
when the compressor starts. Since the superheat calculation is not
valid when the compressor is not running the EXV logic sets the valve
to a given position for a set time to allow the system to develop a valid
superheat.

‘Time (sec) field: If zero, then there is no delay when a compressor is
ready to start. If non-zero, this is the time delay in which the EXV valve
is allowed to open before the compressor starts.

21

MAX TRG RESET

SETPOINT

This value is used to adjust setpoint #1 “CTL TARGET”. The Sensor
Input value will vary between 0 and 5 volts and the adjustment to the
control target will be modulated from negative “MAX TRG RESET” to
the positive “MAX TRG RESET” value.

22

LOW AMBIENT

SETPOINT

If the ambient temperature is below this value the system will be disabled
the compressor(s) will be AMBIENT OFF. The unit will remain off until
the ambient temperature rises above this setpoint value by 5.0F (2.5C).

23

POWERUP DELAY

SETPOINT

If this set point is active the value will be the time in seconds that the
system will remain in the START UP state before moving to the next
state. If inactive the startup delay will be 60 seconds.

‘Time’: When set to CPM control the time field now becomes the delay
before defaulting to stand alone control on loss of communication from
the CPM. This value can’t be set below 30 seconds (hardcoded)

24

HI AMBIENT

SETPOINT

If active and the ambient temperature is above this value the system
will be disabled the compressor(s) will be AMBIENT OFF. The unit
will remain off until the ambient temperature drops below this setpoint
value by 5.0F (2.5C).

25

STEP SENSTIY

SETPOINT

This value is used to adjust the rate of response to changes in the
control algorithm. 1 is the fastest response, whereas higher numbers
will mean a more gradual response.

26

STEP DELAY

SETPOINT
(TIME)

Value: This is the time delay before making adjustments to the system
capacity. Used only with the Magnum Control Zone control method.
‘Time (sec) field: If used, this will force a minimum time delay between
any two compressor starts. This time delay is specified in the ‘Minimum
Delay Between Compressor Starts’ box in the ‘Cooling Info’ panel under
the MAG RTU screen.

27

MAX ROC -

SETPOINT

Maximum negative Rate of Change allowed before preventing the unit
from loading. If the ROC is less than this value the capacity control
state is set to HOLDING.
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28

MAX ROC +

SETPOINT

Maximum positive Rate of Change allowed before preventing the unit
from unloading. If the ROC is greater than this value the capacity control
state is set to HOLDING.

29

ROC INTERV

SETPOINT

Seconds between samples used for calculating the Rate of Change.
Used only with the Magnum Control Zone control method. (Maximum
60 seconds)

30

MAX FLA %
or
MAX VFD %

ALARM

Indicates the maximum amp draw or speed allowed. Usually set to
100%, else compressors will load to the value of this setpoint until all
steps are on, and then the system will load to 100%.

‘Time (sec) field: If non-zero, then force individual compressors to stay
at maximum capacity when another compressor starts. This option is
selected in in the ‘Keep Running Comp at 100% when starting next?’
box in the ‘Cooling Info’ panel under the MAG RTU screen.

‘SEC to Ignore Safety’ field (Fully Loaded Screw Compressor logic):

If non-zero, turn on the load solenoid every 5 min for 5 seconds when
fully loaded. If zero, then do not turn on solenoid for 5 seconds every 5
minutes.

‘SEC to Ignore Safety’ field (Holding Screw Compressor logic): If
non-zero, turn on the load solenoid every 5 min for 5 seconds when
holding. If zero, then do not turn on solenoid for 5 seconds every 5
minutes.

31

MIN FLA %
or
MIN VFD %

SETPOINT
(TIME)

Value: Indicates the minimum amp draw, slide %, digital scroll load%.,
or speed allowed (usually 40%). This is where the slide valve or VFD
will be set when the compressor is turned on. This % is a function of
actual amp draw relative to the FLA.

‘Time (sec)’ field: If used, this forces a time delay before unloading all
running compressors before the next compressor is started. This time
delay is specified in the ‘Unload Compressor Before Starting Next’ box
in the ‘Compressor Information’ panel under the MAGNUM screen. Will
Delay next compressor for this time after EVAP pump/valve is opened.
Target: If this set point is setup as a target type the value in the night
setback column will be added to the set point VALUE to allow safety
unloading all the way down to this value. This replaces a hardcoded
20%. This is also utilized in conjunction with hotgas setpoints #4 and
#5 on temperature.

32

MAX ADJUST %

SETPOINT
(TIME)

Indicates the maximum percentage change that can be made to the
slide valve or VFD.

‘Time (sec) field: A zero indicates that the calculated FLA will be
used; else the value in setpoint #31 will be used when starting the
next compressor. This value is specified in the ‘Wanted FLA starting
next Compressor’ box in the ‘Cooling Info’ panel under the MAG RTU
screen.

33

MIN ADJUST %

SETPOINT

Indicates the minimum percentage change that can be made to the
slide valve or the VFD.

For Fixed Step Compressors with adjustable speed AO’s when returning
to 100% after shutting down another compressor, this setpoint will be
the percent of adjustment along with setpoint #56 “PULSE DELAY”
which is the time frame between capacity adjustments.

34

SLIDE SENSITY

SETPOINT

This controls the sensitivity of the adjustment made to the Wanted
Percentage (adjustments are relative to the difference between the
current control sensor and target). The larger the value the larger the
adjustment (usually 1).
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35 Humidity Target TARGET Required if Humidity option is specified as other than

‘Not Used’.

Value: Humidity target.

Safety time: Not used

High zone: added to value to create the top of zone.

Lo zone: subtracted from value to create the bottom of zone.

Night setback: if the control value is greater than the value plus the
night setback, the humidity control will be off.

36 Humidity Adjustment | DELAY Required if Humidity option is specified as other than
‘Not Used’.
Value: Maximum adjustment to humidifier valve.
Safety time: Delay between adjustments.
MIN VFD Opening: Minimum opening.
MAX VFD Opening: Maximum opening.

37 LOAD PULSE SETPOINT | Length of time to engage the slide valve load solenoid in tenths of a

(TIME) second (usually between 1 and 9).

‘Time (sec) field: If non-zero, use this value as a multiplier to increase
the load pulse when the compressor’s amp draw is more than three
times the value of setpoint #36 “AMP DB LO”.
‘SEC to Ignore Safety’ field: If zero, then use delay between pulses.
If non-zero, then no delay between pulses when the compressor’s amp
draw is more than twice the value of setpoint #36 “AMP DB LO” away
from the wanted FLA.

38 UNLOAD PULSE SETPOINT | Length of time to engage the slide valve unloads solenoid in tenths of a
second (usually between 1 and 9).

39 LUBE OIL TMP SETPOINT | The oil must reach this temperature before the system will move out

(TIME) of the LUBE state. If the oil temperature is below this value before the
compressor begins its startup sequence, the circuit will be placed in the
OFF-LO OIL TMP state.
‘Time (sec) field: If in LUBE state, the compressor type is centrifugal,
and this field is equal to 0 then the calculated oil temperature shut
down is the saturated suction temperature plus the value of this setpoint,
else it is simply the value of this setpoint. This option is selected in in
the ‘Lube State Oil Setpoint’ box in the “Cooling Info’ panel under the
MAG RTU screen.

40 LUBE OIL PSI SETPOINT | The oil must reach this pressure differential between low and high oil
pressure before the circuit will move out of the LUBE state.

41 LUBE DELAY SETPOINT | This is the maximum time that a compressor can be in the LUBE state.
When this time is exceeded, an alarm is generated and the compressor
is locked out. Both the oil temperature and pressure must be satisfied
before the LUBE state will be exited. Refer to the OIL PMP LUBING
state.

42 HI WATER TMP SETPOINT | If active, the control sensor’s value will be compared to the value of
this setpoint. If it exceeds this temperature for the time specified in
the “Time (sec) field’ a Hl WATER TMP alarm will be generated. No
lockouts will occur. This alarm will repeat if the control value drops .5°
below this setpoint and then rises above it again.

43 CENT P-DWN FLA SETPOINT | Only used with variable compressors. If active, this will be the thresh-
old for ending the pump down state, number of amps. If the Setpoint is
inactive then the FLA Setpoint for that compressor will be used.
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44 PRE-HEAT MUL/DIV | TARGET Value: Multiply adjustment for the AO opening.
Safety time is NOT USED.
High Zone cell is the multiply adjustment for the time delay between
making adjustments.
Low Zone cell is the divisor adjustment for the time delay between
making adjustments.
Night Setback cell is the divisor adjustment for the AO opening.
45 CND STG1 ON SETPOINT | When the discharge pressure is above this value, turn on the first stage of
(RO Type) the condenser fans.
‘Time (sec) field: (Applies to compressors with shared condensers) If
non-zero, then the compressor in startup state will not be in sole control of
the condenser fans, it will control off of highest discharge pressure. If zero,
then compressor in startup will have sole condenser control for 5 minutes.
This option is selected in the ‘Newly started Comp Controls Common
Fan Bank’ box in the ‘Condenser Information’ panel under the MAGNUM
screen.
When in dehumidification mode, night setback cell of Setpoint #45 is
used to add a offset value to the discharge pressure target for the
condenser logic and this Setpoint needs to be a TARGET type.
PID MOD Individual SETPOINT | If active, multiplier uses PID condenser control KP (Proportional). Set-
PID Step Common up as setpoint.
46 CND STG1 OFF SETPOINT | If stage 1 of condenser capacity is on and the discharge pressure
(RO Type) drops below this value, then turn this stage off.
PID MOD Individual SETPOINT | If active, uses Multiplier for Ki adjustments (Integral Time Delay). Setup
PID Step Common as setpoint
47 CND DIFF ON SETPOINT | Differential pressure added to setpoint #45 to set the threshold at
(RO Type) which each additional stage of condenser capacity will turn on.
PID MOD Individual Target If active, uses Multiplier for Kd adjustments, (ROC Time Delay). Setup
PID Step Common as Target.
48 CND DIFF OFF SETPOINT | Differential pressure added to setpoint #46 to set the threshold at
(RO Type) which each additional stage of condenser capacity will turn off.
CND ADJ DELAY SETPOINT | If active this is the time in seconds between condenser adjustments to
(Modulate) the AO. If inactive, then 30 seconds will be used as the delay.
If type is DELAY: (required for condenser relay delays).
-MIN VFD Opening cell contains the time delay between
turning on a relay and moving the AO to its minimum position (setpoint
#52).
-MAX VFD Opening cell contains the time delay between turning
off a relay and moving the AO to 100%.
DUAL PSI DELTA SETPOINT | Minimum difference in pressure before the second stage of condenser
(Dual V8) capacity can be started.
49 CND MIN RUN SETPOINT | Once a condenser stage has been turned on, it will remain on for at
(RO Type) least the amount of minutes specified in this setpoint.
DUAL TIME DELAY SETPOINT | Time delay once the pressure difference in setpoint #48 has been
(Dual V8) reached before the second condenser stage can be started.
CND START % SETPOINT | If active, then the value is the starting % for the AO when the RO that is
(Modulating Type) tied to it turns on. The value in the “Time (SEC)” cell is the AO starting
stage. If no Relays are used when CMP starts set value.
50 CND TRGT SETPOINT | Target logic will try to maintain modulating the AO.
(Modulating Type) SP must be set up as target type and use the Hi/Low zones for the
target control zone.
If target type in Heat Pump mode, setback is added to target.
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LO AMB SUMP OFF
(RO Type)

SETPOINT

If active and ambient temperature is less than the value of this setpoint,
then the sump pump relay will be locked off if it is the starting condenser
Relay Output. When the ambient temperature rises above the value

of this setpoint plus two times the value in setpoint #192 “FRZ TEMP
DIFF” if active (hardcoded 15°F if inactive), then the sump pump relay
will be allowed on again.

51

CND ADJ DIV
(Modulating Type)

SETPOINT

Controls scaling of the amount the AO is adjusted (usually 1). The
larger the number the smaller the AO adjustment as the adjustment will
be divided by this value.

CND VFD MIN

SETPOINT

If there is a VFD associated with the condenser, this is the starting
minimum speed.

‘Time (sec)’ field: This field contains the condenser stage that must be
on before the VFD is modulated.

52

CND MIN %
(Modulating Type)

SETPOINT

Minimum AO % allowed.

If compressor is off, then check the “Time (SEC)” field:

If 0, then the AO % will be set to the value of this setpoint. If 2 and the
run/stop is set to run, then set the AO % to 100%, else set the AO %
to 0%. This option is selected in the “Default Valve Opening % when
Comp. is OFF” box in the condenser information section in the MAG
HVAC screen.

53

CND ROC-
(Modulating Type)

SETPOINT

Maximum negative rate of change allowed. If the rate of change is less
than this setpoint, then stop modulating the AO. The absolute value

of this setpoint also serves as the maximum positive rate of change
allowed. If the rate of change is greater than the absolute value of this
setpoint, then stop modulating the AO.

54

CND MIN SPD
(RO Type)

SETPOINT

Minimum speed percentage for variable speed condenser control.

CND ADJ MULT
(Modulating Type)

SETPOINT

Controls the scaling of the amount the AO is adjusted. The larger the
number the larger the AO adjustment as the adjustment will be multiplied
by this value.

55

CND MAX SPD
(RO Type)

SETPOINT

Maximum speed percentage for variable speed condenser control.

CND MIN ADJ
(Modulating Type)

SETPOINT

The value in this setpoint is the minimum % the AO will be modulated
when a change is made.

56

PULSE DELAY

SETPOINT
(TIME)

(TARGET)

Used with variable capacity screws. The number of seconds between

load or unload pulses (Usually between 3 and 5. Allows load change to be
checked before next pulse and eliminates oil foaming when unloading too
fast).

‘Time (sec)’ field: If used, this is the fast unloading state time delay. This
option is selected in in the ‘Fast Unload Delay’ box in the ‘Compressor
Information’ panel under the MAG V8 screen.

For Fixed Step Compressors with adjustable speed AO’s when returning
to 100% after shutting down another compressor, this setpoint will be the
time frame between capacity adjustments along with setpoint #33 “MIN
ADJUST %” which is the percent of adjustment.

Target: When using reheat flush with a VFD compressor this must be
a target type setpoint and it will control the ramping of the compressors
AO when entering a reheat flush cycle.

The high zone will be the divider of the value.

Example: If you have a 20% for the night setback in setpoint #213, a 10
for the value of setpoint #56 and a 2 in the high zone of setpoint #56. Then
the logic will increase the compressor AO by 20% every 5 seconds.

57

NOT USED

58

NOT USED
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59

ACYC OFF->ON

SETPOINT

This is the anti-cycle time delay (in seconds) from when the compressor
was turned off. This value is used in a calculation to determine how
long a compressor should be in the anti-cycle state. Refer to the
Standard Control Options section, Compressor Anti-Cycle Logic (OFF
to ON).

60

MITSI P-DWN CUTIN

SETPOINT

If the compressor is a Mitsubishi, is being unloaded, and the suction
pressure is greater than this setpoint, then the compressor will be
forced to pump down. NOTE: this value is used whether the setpoint is
active or inactive.

61

PMP DWN OFF

SETPOINT

This is the suction pressure value for turning off the compressor when
in the PUMP DOWN or for opening the liquid line solenoid during the
PRE-PUMP down state.

62

PMP DWN DELY

SETPOINT

Maximum time delay (in seconds) that a compressor can remain in
the PUMP DOWN or PRE-PUMP down states. The Time in sec field
specifies the time the unit will remain in unloading before shutting off
the LLS & EXV and pumping down.

63

ACYC ON->ON

SETPOINT

This is the anti-cycle time delay (in seconds) from when the compressor
was turned on. This value is used in a calculation to determine how
long a compressor should be in the anti-cycle state. Refer to the
Standard Control Options section, Compressor Anti-Cycle Logic (ON to
ON).

64

COMP MIN RUN

SETPOINT

This is the minimum run time (in minutes) for a compressor once it is
turned on. This minimum run time can be overridden by a safety condition,
however.

65

EXV ZONE1

SETPOINT

Temperature differential used to build the EXV Zone 1 both plus and
minus.

66

EXV ZONE2

SETPOINT

Temperature differential that is used to build the EXV Zone 2 both plus
and minus. Temperatures above this zone are considered in zone 3.

67

EXV ROC ZONE 1

SETPOINT

The EXV control logic will compare the value of this setpoint to the
temperature rate of change to determine the valve adjustment when
the temperature is within the EXV control zone.

‘Safety Down Time (MIN)’ field: The minimum time delay between EXV
adjustments when in the EXV control zone.

68

EXV ROC ZONE1

SETPOINT

The EXV control logic will compare the value of this setpoint to the
temperature rate of change to determine the valve adjustment when
the temperature is within zone 1.

‘Safety Down Time (MIN)’ field: This is the minimum time delay between
EXV adjustments when in the EXV control zone 1. If this setpoint is
inactive then the ROC for this zone is 0 and the delay is 15 seconds.

69

EXV ROC ZONE2

SETPOINT

The EXV control logic will compare the value of this setpoint to the
temperature rate of change to determine the valve adjustment when
the temperature is within zone 2.

‘Safety Down Time (MIN)’ field: This is the minimum time delay between
EXV adjustments when in the EXV control zone 2. If this setpoint is
inactive then the ROC for this zone is 0 and the delay is 15 seconds.

70

EXV ROC ZONE3

SETPOINT

The EXV control logic will compare the value of this setpoint to the
temperature rate of change to determine the valve adjustment when
the temperature is within zone 3.

‘Safety Down Time (MIN) field: This is the minimum time delay between
EXV adjustments when in the EXV control zone 3. If this setpoint is
inactive then the ROC for this zone is 0 and the delay is 15 seconds.
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71

EXV TOO FAST

SETPOINT

When the superheat is with the control zone, the EXV control logic will
compare the value of this setpoint to the temperature rate of change
to determine the valve adjustment when the temperature is within the
zone and rising too fast.

‘Safety Down Time (MIN)’ field: This is the minimum time delay be-
tween EXV adjustments if the rate of change is too fast when in EXV
control zones 1 or 2. If this setpoint is inactive then the ROC for this
zone is 0 and the delay is 15 seconds.

72

EXV CHANGING

SETPOINT

When the superheat is with the control zone, the EXV control logic will
compare the value of this setpoint to the temperature rate of change
to determine the valve adjustment when the temperature is within the
zone and rising.

73

STARTER DLAY

SETPOINT

This Setpoint controls the start of a compressor’s second relay.

If the ‘Select Value: # decimals & print char’ cell is set to ‘HUMD or %’
then logic is:

If First Compressor Relay has been on longer than 2 seconds and the
FLA% goes below the value of this setpoint or is still above the value
but reaches the time value in the safety time field than turn on the
second relay. (If the low zone field is zero use the hardcoded 2 sec-
onds belay at start. If greater than zero use that valve).

Setpoint Information Screen, if the ‘Select Value: # decimals & print
char’ cell is set to ‘Seconds’ then the Setpoints value is a time delay
between the first and second relay’s start. Used for part wind (typical val-
ue of 1) and star delta (typical value of 5) starter.

74

OIL PUMP OFF

SETPOINT

If oil pump is always on (specified in MCS-Config), this setpoint is not
used. Otherwise this setpoint contains the oil pressure value when the
oil pump is to be turned off.

75

HI AMPS

SETPOINT

This setpoint is a percentage of the FLA; it is used to create the high
amp draw limit. The value of this setpoint is multiplied by the respective
compressor’s full load amps setpoint (#171 through #190) to obtain

its upper limit. If the compressor’s amps exceed this value for the time
specified in this setpoint, then a safety trip occurs.

76

LO AMPS

SETPOINT

This setpoint is a percentage of the FLA, it is used to create the low
amp draw limit. The value of this setpoint is multiplied by the respective
compressor’s full load amps setpoint (#171 through #190) to obtain its
lower limit. If the compressor’s amps fall below this value for the time
specified in this setpoint, then a safety trip occurs.

77

LOW SUCTION

SETPOINT

If active, the Magnum checks for low suction pressure for each running
compressor. If suction pressure is less than this value for the specified
period of time, a safety trip occurs.

Refers to ‘Suction Pressure’ column in the Circuit SI screen.

78

LO SUCT UNLD

SETPOINT

The purpose of this setpoint is to take corrective action to prevent a
low suction pressure safety trip. For fixed step compressors: If a com-
pressor has more than one step, is fully loaded, and if the suction
pressure is less than the value of setpoint #77 “LOW SUCTION” plus
the value of this setpoint, then one step of capacity will be turned off. For
variable step compressors: If a compressor has a suction pressure less
than the value of setpoint #77 “LOW SUCTION” plus the value of this
setpoint, then the compressor will be forced to unload. The circuit state
will be changed to LO SUCT HOLD, and will remain in this state for

a minimum of the time in setpoint #101 “SAFETY HOLD DELAY”. At
that time, if the suction pressure has increased greater than the value
of setpoint #77 “LOW SUCTION” plus the value of setpoint #79 “LOW
SUCT RELD” the compressor will return to normal control.

79

LOW SUCT RELD

SETPOINT

Refer to setpoint #78 descripition.
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80

UNSAFE SUCT

SETPOINT

If active, the Magnum checks for unsafely low suction pressure for
each running compressor. If suction pressure is less than this value
for the specified period of time a lockout occurs (can configured as a
regular safety with automatic reset if ‘Setpoint Type’ is Setpoint instead
of Lockout). NOTE: The time period specified should be very short (2-5
seconds). If this setpoint trips, the compressor will be sent straight to
the Lockout state.

Refers to ‘Suction Pressure’ column in the Circuit Sl screen.

81

HI DISC PSI

SETPOINT

If active, the Magnum checks for high discharge pressure for each running
compressor. If the discharge pressure sensor reads greater than this
setpoint for the specified period of time, a safety trip will occur.

Refers to ‘Discharge Pressure’ column in the Circuit S| screen.

82

HI DISC UNLD

SETPOINT

The purpose of this setpoint is to take corrective action to prevent

a high discharge pressure safety trip. For fixed step compressors:

If a compressor has more than one step, is fully loaded, and if the
discharge pressure is more than the value of setpoint #81 “HI DISC
PSI” minus the value of this setpoint, then one step of capacity will

be turned off. For variable step compressors: If a compressor has a
discharge pressure more than the value of setpoint #81 “HI DISC PSI”
minus the value of this setpoint, then the compressor will be forced

to unload. The circuit state will be changed to HI DISC HOLD, and
will remain in this state for a minimum of the time in setpoint #101
“SAFETY HOLD DELAY”. At that time, if the discharge pressure has
decreased below than the value of setpoint #81 “HI DISC PSI” minus
the value of setpoint #83 “HI DISC RELD” the compressor will return to
normal control.

83

HI DISC RELD

SETPOINT

Refer to setpoint #82 descripition.

84

LO DISC SHEAT

SETPOINT

If the calculated discharge superheat is less than this value for the
specified period of time, a safety trip will occur. Also, there is an option
in the Circuit Base screen to tie a Relay Output to this setpoint that will
activate whenever a low discharge superheat condition occurs. A Low
Discharge Superheat condition can also put the circuit into a ‘HI DISC
UNLOAD’ state where the compressor will unload to try to raise the
superheat.

If economizer is being used, when the discharge superheat goes below
the value for the safety time / 9 the economizer is turned off.

85

LO DISC PSI

SETPOINT

If active, the Magnum checks for low discharge pressure. If the dis-
charge sensor reading is less than this value for the specified period of
time, a safety trip occurs.

86

HI RETURN TEMP

SETPOINT

Only active in Mitsubishi compressors. If active the Magnum will check
for high entering liquid temperature. If this temperature is greater than
the value in this setpoint, the circuit state will be HI WATER HOLD.

87

HI DISC TMP

SETPOINT

If active, the Magnum checks for high discharge temperature for each
compressor. If the discharge temperature sensor reading is greater than
this setpoint for the specified period of time, a safety trip will occur.
Refers to ‘Discharge Temperature’ column in the Circuit Sl screen.
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88

DIS TMP UNLD

SETPOINT

The purpose of this setpoint is to take corrective action to prevent a
high discharge temperature safety trip. For fixed step compressors:

If a compressor has more than one step, is fully loaded, and if the
discharge temperature is more than the value of setpoint #87 “HI DISC
TMP” minus the value of this setpoint, then one step of capacity will
be turned off. For variable step compressors: If a compressor has a
discharge temperature more than the value of setpoint #87 “HI DISC
TMP” minus the value of this setpoint, then the compressor will be
forced to unload. The circuit state will be changed to HI DISC HOLD,
and will remain in this state for a minimum of the time in setpoint #101
“SAFETY HOLD DELAY”. At that time, if the discharge temperature
has decreased below than the value of setpoint #87 “HI DISC TMP”
minus the value of setpoint #89 “HDISC T RELD” the compressor will
return to normal control.

89

DIS TMP RELD

SETPOINT

Refer to setpoint #88 description.

90

CND FAULT

SETPOINT

For condensers with Fault Indicators:

If setpoint is active, a condenser fault occurs, and the setpoint type is
Alarm, then an alarm message will be generated. If the type is Lock-
out, and a condenser fault occurs, then all of the compressors associated
with this fault will be locked off.

91

LOW OIL DIF

SETPOINT

If active, the Magnum checks for low differential oil pressure. If the
calculated differential oil pressure is less than this value for the speci-
fied period of time, a safety trip occurs.

Refers to ‘Oil Pressure’ column in the Circuit Sl screen.

92

UNSAFE OIL

SETPOINT

If active, the Magnum checks for unsafe differential oil pressure. If the
calculated differential oil pressure is less than this value for the specified
period of time, a lockout occurs. NOTE: The time period specified
should be very short (2-5 seconds). If this setpoint trips, the compressor
will be sent straight to the Lockout state.

Refers to ‘Oil Pressure’ column in the Circuit Sl screen.

93

HI OIL SEAL

SETPOINT

Only used with screw or centrifugal compressors. If the oil seal or oil
cooler temperature exceeds the value of this setpoint for the time specified,
a safety trip occurs.

Refers to ‘Oil Seal Temp’ column in Circuit Sl screen.

94

HI OIL TEMP

SETPOINT

If active, the Magnum checks for high oil temperature. The sensor can
be either an analog or digital input. If the oil temperature sensor reading
is ON (Digital) or exceeding the temperature value of this setpoint
(Analog) for the specified period of time, a safety trip occurs.

Refers to ‘Oil Temp’ column in the Circuit Sl screen.

95

MOTOR FAULT

SETPOINT

If active, the Magnum checks for high motor temperature. The sensor
can be either an analog or digital input. If the motor temperature sensor
reading is ON (Digital) or exceeding the temperature value of this
setpoint (Analog) for the specified period of time, a safety trip occurs.
Refers to ‘Motor Temp’ column in the Circuit Sl screen.

96

NO CMP PROOF

SETPOINT

If active, when the compressor is called to be on by the controller, the
Magnum will check for a digital input to indicate that the compressor is
indeed running. If the controller calls for a compressor to turn on and
no proof is given in the specified period of time, a safety trip occurs.
Refers to ‘Comp Proof’ column in the Circuit Base screen

97

DIRTY FILTER

SETPOINT

Only used for screw compressors. If discharge pressure minus oil filter
pressure is greater than this value for the time specified, a safety trip
occurs.
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98

LLS#2 ON

SETPOINT

This setpoint is used to control a second liquid line solenoid. When the
actual circuit capacity is greater than this value (can either be number
of steps for Fixed Step compressors, or percentage of full load amps
for Variable Step compressors) for the number of seconds in the ‘Time
(sec) field, the second liquid line solenoid will open. When the actual
circuit capacity falls below this value minus the ‘Lockout Delay Hrs.’
Field, then the second liquid line will be turned off.

‘Time (sec)’ field: The delay in seconds before the solenoid will be
turned on. If zero, then there will be no delay.

‘Lockout Delay Hrs.’ Field: Offset that will be subtracted from the value of
this setpoint. When the actual circuit capacity falls below this offset, the
solenoid will be turned off. If zero, then an offset of 20% will be used.

99

LLS#3 ON
(ECONOMIZER)

SETPOINT

This setpoint is used to control a third liquid line solenoid. When the
actual circuit capacity is greater than this value (can either be number
of steps for Fixed Step compressors, or percentage of full load amps
for Variable Step compressors) for the number of seconds in the ‘Time
(sec) field, the third liquid line solenoid will open. When the actual circuit
capacity falls below this value minus the ‘Lockout Delay Hrs.’ Field,
then the third liquid line will be turned off.

‘Time (sec) field: The delay in seconds before the solenoid will be
turned on. If zero, then there will be no delay.

‘Lockout Delay Hrs.’ Field: Offset that will be subtracted from the value of
this setpoint. When the actual circuit capacity falls below this offset, the
solenoid will be turned off. If zero, then an offset of 20% will be used.

If the LO DISC SHEAT setpoint #84 is active and the discharge super-
heat goes below the value in this setpoint for the safety time / 9, the
economizer will be turned off.

100

HIGH SUMP TEMP

SETPOINT

If active, and sump temperature is above the value of this setpoint for
the time specified, a HIGH SUMP TEMP alarm is generated and the
unit is locked out.

101

SAFETY HOLD DE-
LAY

SETPOINT

Time in seconds that the circuit will remain in a hold state after the
condition that caused it has returned to normal. The circuit can be hold-
ing for the following reasons:

Low suction pressure

Low refrigerant temperature

High discharge pressure

High discharge temperature

High amperage

102

Return Fan Fault

LOCKOUT
ALARM

If active and there is a return fan fault and it is on for the time specified
in the safety time field the return fan fault message will be generated. If
the type is LOCKOUT the unit will be locked out.

103

LEAD COMP

SETPOINT

Enables the user to specify the lead compressor. The value of this
setpoint will indicate the lead compressor. If zero, then auto rotation is
enabled.

‘Time (sec)’ field: If non-zero, the compressor with the least amount of
run time will be made the lead upon rotation.

104

COMP ROTATION

SETPOINT

Specifies the number of days between rotations (setpoint #103 must be
set to zero to enable auto rotation). If zero, then rotation will occur with
every cycle.

105

AIR FLOW FAILURE

SETPOINT

If active and air flow is lost for the time specified in the safety time cell
an alarm message will be generated and the unit will be locked off. Unit
state will be ‘OFF NO AIR FLOW’ and the cooling state will be ‘UNIT IN
LOCKOUT..
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106 | Dehumidification TARGET Used to add compressors when in dehumidification mode. One compressor
suction target per suction group is required to be turned on. If the suction pressure is
Time(sec) greater than the value of this setpoint plus the high zone value and the
Delay between compressor is fully loaded (VFD is at 100&) an additional compressor,
modulating CMP VFD if available, in this suction group will be turned on. A High SI OFF must

be set up to turn off this additional compressor.

107 | NOT USED

108 | Supply Fan delay DELAY If the Supply fan is cycled, the value contains the pre delay once the
fan is wanted on before the fan can be turned on and the safety time
contains the post delay. The MIN VFD Adjustment is the initial delay
before the fan can be started after lockout.

109 | High refrigeration SETPOINT | This setpoint has two functions.

Level If active, the Magnum checks for high refrigeration level. If the refrigeration
level sensor is greater than this value for the specified period of time, a
safety trip occurs.

If active, system has EXV valve control based on refrigerant level, and
the refrigerant level is greater than this value, then the EXV valve
adjustment will be set to the value in setpoint #13 “EXV COURSE” * ( -3).
Refers to ‘Refrig Level’ column in the Circuit Sl screen

110 | Refrigeration Level SETPOINT | If setpoint #84 “LO DISC SHEAT” is active and it has reached one third
EXV Adjustment of its safety time, then setpoint #9 “REF LVL TRG” will be set to the
(EXV Control: Refrig- value of this setpoint. The purpose is to decrease the EXV valve opening
erant Level) to avoid a low discharge superheat safety trip. This change will be

updated in the setpoint status value.

Discharge Super heat | SETPOINT | If setpoint #84 “LO DiscSPRHT” is active and it has reached one third

EXV Adjustment of its safety time, then setpoint #9 “SUPERHT TRGT” will be increased

(EXV Control: Dis- by the value of this setpoint. The purpose is to decrease the EXV valve

charge or Suction opening to avoid a low discharge superheat safety trip.

Superheat)

111 | FREEZE SETPOINT | If active, the Magnum will compare the leaving temperature to this
setpoint. If it is less than this value for the specified period of time, a
safety trip occurs.

112 | NO STOP SETPOINT | This setpoint is used to ensure that a compressor is actually off when
the controller calls for it to be off. This setpoint contains a percent-
age of the FLA for setpoints #65-#72. If the compressor amperage is
greater than this percentage of the FLA setpoint for the specified period
of time, signaling that the compressor is still running, then the entire
system is locked out and a NO STOP alarm is generated. If a Control
Power relay is specified, then it will be turned off when this safety trips.

113 | OIL INJ TEMP DIFF SETPOINT | This is a temperature differential subtracted from setpoint #8 to control
the ail injection relay. When discharge temperature is above this differential,
then oil injection is turned on. If inactive then value will be 5.6° F (2.8° C).

114 | OIL TEMP DIFF SETPOINT | This is a temperature differential used in controlling the oil heater and
second liquid line solenoid. If inactive then value will be set to 5° F.

115 | Economizer VFD fan | SETPOINT | If active, and the fluid cooler has a VFD condenser fan, this Setpoint

Delay will be the time in seconds between adjustments to the VFD. If inactive,
then the value of Setpoint #124 “EcoVIvVAdjDly “will be used for this
delay timer.

116 | Relief damper TARGET Only used if relief damper control is selected. The high & low zone
pressure target values are used to create the control zone.

(Control Exhaust Fan

Damper)
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117

Relief damper
adjustment

DELAY

Only used if relief damper control is selected.

Value: Not used.

Safety time: Delay between adjustments.

MIN VFD Opening: Minimum opening.

MAX VFD Opening: Maximum opening.

MAX ADJ: Maximum adjustment to the opening percentage that can be
made at one time.

118

Override timer for
changing unoccupied
to occupy.

SETPOINT

The amount of time that the override state will be maintained once the
override indicator is off. The time is adjusted based upon selection in
the Select Value: column. If HOURS are selected and the value is 1,
the time will be adjusted to 1 hour.

119

EcoOffsetON

TARGET

If active the temperature differential to allow the outside air damper logic
to run as an economizer will be the value of this set point. If inactive
then the differential will be 2.0 degrees.

The outside control temperature differential must be greater than the
return control temperature to enable the economizer to be active.

1. If STP119 is setup as a target type and the setback value is not equal
to zero then Differential is set equal to the value of STP119. setback, else
Differential value is set equal to a hardcoded 1.0

2. Economizer ON -> if R/A temp is greater than O/A + STP119 value

3. Economizer OFF -> if R/A temp is less than (O/A temp + STP119.
value — differential)

Example: If return is 80 and ambient is 78 we will enable the economizer
based on the value of setpoint 119 being 2.

120

Eco Stg Dely

SETPOINT

Once the economizer valve has been opened to its maximum and

all fans associated only with it have been turned on, the economizer
function will wait this time in seconds before the first condenser fan is
turned on or VFD is set to its minimum position. The minimum setting
of the VFD is the value of Setpoint #54 “CND MIN SPD”.

121

Economizer MIN
VLV %

TARGET

Minimum Outside air damper (Economizer) Analog Output valve
percentage. This will be the value used when first starting the econ-
omizer function as well as the lowest level before turning off. This
setpoint must be active to indicate that the Economizer AO option is
active. This percent of opening must be maintained to version require-
ments; only exception is in a smoke or fire situation then the opening
goes to 0%

If the system is in HEATING mode with Direct Fire Heating the Night
Setback value will be added to the value of this setpoint to force the
damper to be open. For example if the value is 10.0 and the Night Set
back is 43.5 then the minimum damper opening when in Heating mode
with direct fire heater will be 53.5%.

122

Economizer MAX
VLV%

SETPOINT

Maximum Economizer Analog Output valve percentage.

123

Economizer MAX ADJ

SETPOINT

Maximum adjustment to the Economizer Analog Output valve percent-
age with each calculation. Formula:[absolute value of(Target — current)
* Multiplier setpoint #126] / Divisor setpoint #126

124

Economizer VFD
Adjustment Delay

SETPOINT

Delay between Economizer Analog Output valve adjustments.

125

NOT USED

126

Economizer MULT/
DIV

DELAY

Setpoint is used to scale adjustments to the Economizer Analog Output
valve percentage. The difference between the control sensor and its
target will be multiplied by this value and then divided by the value in
the MAX VFD Adjustment cell.
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127

Damper Air Flow

TARGET

If the unit has an Outdoor Air Flow sensor, then the O/A damper’s mini-
mum opening will be adjusted to maintain the air flow with in the control
zone of this setpoint. The high & low zone values are used to create
the control zone. The time is the delay between adjustments.

128

Lost Leg Alarm

SETPOINT

If active, a check for a lost leg (lost current flow) on a part winding starter is
added. A current sensor will be placed on only one of the legs; it must
be set up to be multiplied by 2 in MCS-Config (select CT-### x2 as

the sensor in the Sl screen). If current flow to the leg with the sensor is
lost, a low amp alarm will be generated. If the sensor is reading more
than the wanted FLA times the value of this setpoint for the specified
period of time, then a high amp alarm is generated.

129

Reheat Target

(If unit was R/A,
byps modulate first to
maintain temp then
reheat.)

TARGET

Dehumidification reheat target and control zone. Used in the control of
the circuit reheat when the system is in dehumidify mode. The high &
low zone values are used to create the control zone.

When Reheat is on the night setback, value will be used to allow a
flush if less than the value.

130

Reheat Adjustment

DELAY

Value: Minimum adjustment.

Safety time: Delay between adjustments.

MIN VFD Opening: Minimum opening.

MAX VFD Opening: Maximum opening.

MAX ADJ: Maximum adjustment to the opening percentage that can be
made at one time.

131

CO2 opening

DELAY

If active and the CO2 level goes above the value of this setpoint than
set the Outside Air Damper to the value in the (Min VFD Opening)
Field.

Note: If Setpoint #207 “CO2 High Min Damper opening” is active the
value of this setpoint will be the minimum opening. (This is used when
BMS wants to write/change the minimum opening.)

Optional: modulating Outside Air Damper on High CO2 levels. The set-
point value will be the target along with the High Zone and Low Zone.
The (Time (SEQC)) Field is the delay between adjustments.

Setpoint #207 “CO2 Modulating Multiplier/Divisor” value will be the
multiplier and the MAX VFD ADJ will the divisor for the scaling of ad-
justment.

132

OAD PROOF

DELAY

Keep Supply fan OFF until oad_ao_position_feedback is ON or fully
open

133

No heat high ambient

TARGET

If active:

Disable heating if outside air temperature is above the value. Once
disabled, outside air temperature must be less than the value minus
the low zone.

If inactive:

The above test will not be made.

134

Humidity Damper
Target

TARGET

Required if Humidity option is specified as other than

‘Not Used’ and a damper has been specified.

Value: Humidity Damper target.

Safety time: Not used

High zone: added to value to create the top of zone.

Lo zone: subtracted from value to create the bottom of zone.
Night setback: Not used.

135

Humidity Damper
Adjustment

DELAY

Value: Minimum adjustment.

Safety time: Delay between adjustments.

MIN VFD Opening: Minimum opening.

MAX VFD Opening: Maximum opening.

MAX ADJ: Maximum adjustment to the opening percentage that can be
made at one time.

136

Supply fan adjustment
multiplier & divisor

DELAY

Value is the multiplier and the MAX VFD ADJ is the divisor used to fine
tune the adjustments to the supply fan.
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137

Exhaust fan adjust-
ment multiplier &
divisor

DELAY

Set point is used to adjust the control value of the building static minus
building target. The value is the multiplier and the MAX ADJ value is
the divisor which is used to fine tune the adjustments to the Exhaust
Fan.

138

Exhaust Damper mul-
tiplier & divisor

DELAY

Set point is used to adjust the control value of the building static minus
building target. The value is the multiplier and the MAX ADJ value is
the divisor which is used to fine tune the adjustments to the Exhaust
Damper.

139

OIL LEVEL

SETPOINT

If active and there is an oil float digital input. It must be ON for the period
of time specified in the setpoint before this setpoint will trip.

140

Heat Reclaim Adjust-
ment

DELAY

Value: Minimum adjustment.

Safety time: Delay between adjustments.

MIN VFD Opening: Minimum opening.

MAX VFD Opening: Maximum opening.

MAX ADJ: Maximum adjustment to the opening percentage that can be
made at one time.

141

Heat Reclaim
multiplier & divisor

DELAY

Set point is used to adjust the control value heat target minus heating
sensor The value is the multiplier and the MAX ADJ value is the divisor
which is used to fine tune the adjustments to the Heat Reclaim.

142

SERVICE MODE

SETPOINT

If active and the value is non-zero, then a compressor being disabled
by the pump down switch will be continue to run until its suction pressure
is zero. The compressor will be turned on to perform the pump down
the number of times indicated in this setpoint. This is in preparation for
service to be performed on the compressor.

143

UNLOADED %

SETPOINT

Used if a slide percentage sensor is present. When this sensor is
reading less than the value of this Setpoint, then the slide is consid-
ered unloaded. Also used for a centrifugal vane closed. If the vane%
sensor is reading less than the value of this Setpoint, then the vane is
considered closed.

Optional: If Setpoint is set up as a target, the value of this Setpoint
equals the % at which the slide is considered closed. If the Time(SEC)
field is set > 0 then slide control will be used instead of AMPS. High &
low zone are used to develop the control zone based upon the capacity
wanted %. Make Setpoint #35 “AMP DB HI” and Setpoint #36 “AMP
DB LO” non-active.

144

OIL HEATER ON

SETPOINT
(TIME)

The oil heater will be turned on if the oil temperature is less than the
value of this setpoint. It will be turned off if the oil temperature is greater
than the value of this setpoint plus 5.0° Fahrenheit.

‘Time (sec)’ field: If zero, then the calculated oil temp will be the
saturated suction temperature plus the value of the setpoint. Else it will
be the value of this setpoint.

145

OIL COOLER ON

SETPOINT

The oil cooler will be turned on if the oil seal temperature is greater
than the value of this setpoint. It will be turned off if the oil seal
temperature is less than the value of this setpoint minus 5.0° Fahrenheit.

146

Low Static PSI

Lockout

If the duct static pressure is less than the value of this setpoint for the
time in the safety time a low pressure alarm will be generated and the
system will be locked out.

147

NOT USED

148

Fault for the modulat-
ing GAS or modulat-

ing SCR heater types.

SETPOINT

Used for alarm message when associated fault occurs

149

High Static PSI

Lockout

If the supply duct static pressure is greater than the value of this
setpoint for the time in the safety time a high pressure alarm will be
generated and the system will be locked out.
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150

Supply fan fault

Lockout
Alarm

If the supply fan fault is on an alarm message indicating this will be
generated.

If this set point is a LOCKOUT type then the unit will be locked out
when this fault occurs; else the system will continue to function.

151

UNLOADED OFF

SETPOINT
(TIME)

If active, the system is fully unloaded, and the control temperature is
greater than this value, then the capacity state will be set to holding.
‘Time (sec)’ field: If non-zero, then the value of this setpoint is used as
a differential and not a set temperature. The value of this setpoint is
subtracted from setpoint #1.

152

HP OVERHEAT

SETPOINT

This setpoint is only used when the heat pump option has been selected
in the ‘Heat Pump’ option in the ‘Heat Info’ panel under the MAG RTU
screen. It is used to protect against a heat pump with unloaders (or
variable speed) from overheating. When this setpoint is active and the
leaving temperature sensor is greater than this setpoint minus 3.0°
Fahrenheit, then the compressor will enter HIGH TEMP UNLOAD
state. The temperature must drop to less than this setpoint minus 4.5°
Fahrenheit before the system will move to the holding state.

153

Safety Unload delay

SETPOINT

The time delay in seconds between compressor capacity adjustments
when safety unloading.

154

VFD Adjustment when
in safety unloading

SETPOINT

The VFD percentage adjustment to be made after every amount of
time in setpoint #153 “SftyUnld Del” when safety unloading.

155

LO REF TMP

SETPOINT

If active, the Magnum checks for low refrigerant temperature. If the
refrigerant temperature is less than the value of this setpoint for the
specified period of time, a safety trip occurs.

156

LO REF UNLD

SETPOINT

The purpose of this setpoint is to take preventative action before a

low refrigerant temperature safety trip. The compressor will unload
when the refrigerant temperature is less than the value of the setpoint
#155 “LO REF TMP” plus this setpoint. The compressor state will be
changed to LO TMP UNLOAD. The compressor will remain in this state
until the refrigerant temperature is above the value of setpoint #155
“LO REF TMP” plus twice the value of this setpoint. The compressor
state change to LO TMP HOLD.

157

Heat pump Low Suc-
tion Adjustment

SETPOINT

This setpoint is only used when the heat pump option has been
selected in the ‘Heat Pump’ option in the ‘Heat Info’ panel under the
MAG RTU screen. If active and in heating mode, the low suction value
setpoint #77 “LOW SUCTION” is reduced by the value of this setpoint.

158

DEF TRIG TMP

SETPOINT

If a defrost option has been specified and either coil #1 or coil #2
temperature is less than or equal to this setpoint a defrost cycle will be
started if sufficient time has elapsed since the last defrost.

159

DEF TRIG CYC

SETPOINT

Target - If the setpoint type = “ TARGET” type, then normal post
defrost pump down occurs, else if = “TARGET” type then special post
def pump down is perform. The comp is turned off for time setup in the
setpoint #62 “Pmp Dwn Dlay” value field and Cmp VFD spd is set to
30% for 10 second, then 50% for 15 seconds, then cmp is set back to
normal operation.

160

DEF REV DEL

SETPOINT

If a reversing valve is used, this is the delay in minutes the system
must wait once the valve has been opened before the defrost cycle can
continue.

161

DEF TERM TMP

SETPOINT

If both coil #1 and coil #2 temperature are greater than the value of this
setpoint, then the defrost cycle can be terminated.

162

DEF TERM DEL

SETPOINT

The length of time in minutes of the defrost cycle.
Target - If the setpoint type = 'Target' type, the comp goes to anticycle

163

Heating Target

TARGET

Target when in heating mode. High and Low values used to create the
control zone. If unit is in unoccupied mode the Night Setback value will
be subtracted from the value of this setpoint for control purposes.
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164 | Heating Stage 1 TIME Delay between heating adjustments for stage 1 of heating
Delay

165 | Heating Stage 2 TIME Delay between heating adjustments for stage 2 of heating
Delay

166 | PHASE LOSS SETPOINT | If active and the phase loss digital input is ON for the specified period
of time, a safety trip occurs. The system will attempt to restart after
waiting the number of minutes contained in the ‘Safety Down Time’
field of this setpoint.

167 | PURGE FLT ERROR [ SETPOINT | If active and purge float error occurs, a purge float alarm is generated.

(Only used with Screw
Compressor)

168 | PURGE COUNT SETPOINT | If the total number of purges that occurred during the last three purge
(Only used with Screw cycles exceed this value, then reset all counters and generate a
Compressor) Maximum Purges Exceeded alarm.

169 | PURGE PSI ST SETPOINT | When the purge pressure sensor reading is equal or greater than this
(Only used with Screw value, then a purge cycle will be initiated. The cycle will end when the
Compressor) purge pressure sensor reading is less than the value of this setpoint

minus setpoint #193 “PSI DIFF”, or 5 psi if inactive.

If the time in a purge cycle exceeds this setpoint’s value in seconds,
then the cycle will be terminated and an Excessive Purge Time alarm
will be generated.

170 | PRE-HEAT TARGET | TARGET Value: Target of the pre-heat function.

Safety Time is NOT USED.

High Zone cell is added the value to produce the high zone.

Low Zone cell is subtracted from the value to produce the low zone.
Night Setback cell is NOT USED.

171 | FLAAMP for circuits | TARGET Value: AMP drawn of circuit.

- 1 through 8. (RTU Safety time: Not used

178 | supports a maximum High zone: This is added to the value to create the upper dead band
of 8 circuits.) limit of the FLA. If the amps are within the dead band, the slide valve

will not be moved.

Lo zone: This is subtract to the value to create the lower dead band
limit of the FLA. If the amps are within the dead band, the slide valve
will not be moved.

Night setback: Not used.

(The high & low zone values are NOT percentages but actual values.)

179 | PRE-HEAT ADJUST- | DELAY Value: Minimum adjustment that can be made.

MENT Safety time is the delay between adjustments.
MIN VFD Opening: This is the minimum AO setting.
MAX VFD Opening: This is the maximum AO setting.
MAX VFD Adjustment: This is the maximum adjustment that can be
made.

180 | Energy Wheel Offset [ SETPOINT | If active the value will be used as the offset to determine if the energy
Temp wheel can function. If inactive, then a fixed value of 2.0 will be used as

the differential.

181 | Return Relief Damper | TARGET This set point is required if a return relief damper has been specified.
Target for return static psi. High and Low values used to create the
control zone.

Value: Return Relief Damper target.

Safety time: Delay between adjustments

High zone: added to value to create the top of zone.

Lo zone: subtracted from value to create the bottom of zone.
Night setback: Not used.
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182 | Return Relief Damper | DELAY This set point is required if a return relief damper has been specified.
Adjustment It is used to adjust the relief damper’s VFD.
Value: Minimum adjustment.
Safety time: Delay between adjustments.
MIN VFD Opening: Minimum opening.
MAX VFD Opening: Maximum opening.
MAX ADJ: Maximum adjustment to the opening percentage that can be
made at one time.
183 | Return Relief Damper | DELAY Value is the multiplier and the night set back value is the divisor used
multiplier & divisor to fine tune the adjustments to the return relief damper’s VFD.
184 | Mod Gas Adjustment | DELAY Adjustments for mod gas valve and minimum and maximum valve
openings.
(This setpoint is also Value: Minimum adjustment.
used with Direct Fire Safety time: Delay between adjustments.
type of heating and MIN VFD Opening: Minimum opening.
Modulating SCR.) MAX VFD Opening: Maximum opening.
MAX ADJ: Maximum adjustment to the opening percentage that can be
made at one time.
185 | Mod Gas multiplier & | DELAY -The value is the multiplier.
divisor & time that the -The time cell is the minimum time that the gas stage must be in the
gas stage must be off TIME OFF state. This is similar to an anti-cycle timer.
-Min Opening is not used.
(This setpoint is also -Max Opening is not used
used with Direct Fire -Max Adj is the divisor used to fine tune the adjustments.
type of heating and
Modulating SCR.)
186 | Mod Gas ignition LOCKOUT | Only used if the Ignition Indicator sensor is not used.
-The Value is the increase in heat that is needed to prove that ignition
(This setpoint is also has been successful. If the control temperature decreases while waiting
used with Direct Fire for ignition, the heat increase will be based on this value.
type of heating) -The time field contains the time to wait for ignition, if time expires then
mark this stage off line and generate an error message (only one error
message will be generated between lockout reset).
-The time to ignore safety cell contains the time that the step will remain
in the warm up state.
187 | Mod Gas Fan switch [ SETPOINT | Determines when the system will switch from low fan speed to high fan
to high speed (not speed.
used with Direct Fire When the mod gas opening is greater than value of this setpoint plus the
type of heating) value in setpoint #184 the high speed fan will be turned on.
With MOD GAS heating types when warm up has been satisfied, use
high zone of set point #187 as the valve opening if is greater than 0
else use the minimum valve opening in set point #184.
188 | ENGY Wheel ALARM | ALARM Used for alarm message when the ERW fault is on for a time greater
than the value in the safety time cell
189 | Humidification Fault ALARM Used for alarm message when the humidifications fault is on for a time
greater than the value in the safety time cell.
190 [ Warm Up TARGET This setpoint must be active to execute warm up and provide set point
(setup in information when in the warm up mode.
minutes) Value: Maximum time for warm up must be greater than zero.
Safety time: Not Used
High Zone: R/A Target if cooling is required.
Low Zone: R/A Target if heating is required.
Night Setback: The heat S/A Target (Setpoint #163 “Heating Target”)
gets reset to this valve.
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191

TEMP DIFF

SETPOINT

This temperature differential is used to replace the hardcoded temperature
differential values of several values. It is used with the following:
Discharge temperature

Low oil seal temperature

Low/high ambient cutoffs

Compressor discharge superheat

If inactive, then hardcoded value of 5° F is used Display Units specified
as Deg F/PSI (English) else 2.8C (Metric).

192

FRZ O/A Damper
Close

TARGET

If active the outside air damper opening will be checked.

Value: if the leaving temperature is less than the value of this set point
outside air damper minimum opening will be reduced by the night
setback value.

Safety Time: Time between adjustments.

Night Setback: Reduce the opening by this amount.

193

PSI DIFF

SETPOINT

This temperature differential is used to replace the hardcoded temperature
differential values of several values. It is used with the following:
Discharge temperature

Low oil seal temperature

Low/high ambient cutoffs

Compressor discharge superheat

If inactive, then hardcoded value of 5° F is used Display Units specified
as Deg F/PSI (English) else 2.8C (Metric).

194

CND 2"° ZONE

SETPOINT

The value in this setpoint is the 2nd high and low zone for your target
of setpoint #50 “CND TRGT". If inactive then a default zone of 20 psi
will be used, if metric 1.4 Bar.

195

CFM Adjustment
TARGET

TARGET

Set point is used when the supply fan is being controlled on CFM.
Value: value is subtracted from the S/A CFM sensor value to give you
the return CFM Target. Target is dynamic.

High Zone: Added to the target to create the top of the control zone.
Low Zone: Subtracted from the target to create the bottom of the
control zone.

196

Return Fan Multiplier/
Divisor

TARGET

Value is the multiplier and the night set back value is the divisor used
to fine tune the adjustments to the return relief fan’s VFD.
Safety Time: Delay before the return fan can be turned off.

197

Building PSI Target

TARGET

Set point used to develop the control zone for the building pressure.
Value: Target for building pressure and control zone.

High Zone added to target to create the top of the control zone

Low Zone: Subtracted from the target to create the bottom of the
control zone.

198

Building PSI Adjust-
ment

DELAY

Value: Minimum adjustment.

Safety time: Delay between adjustments.

MIN VFD Opening: Minimum opening.

MAX VFD Opening: Maximum opening.

MAX ADJ: Maximum adjustment to the opening percentage that can be
made at one time.

199

MOP TARG PSI

SETPOINT

If active, maximum operating pressure (MOP) control will be added
to the EXV control logic. This value will be the MOP suction pressure
target.

200

MOP PSI ZONE

SETPOINT

Added to and subtracted from setpoint #199 to develop the upper and
lower limits of the MOP control zone.

201

MOP ADJ % TME

SETPOINT
(TIME)

The adjustment value by which the EXV valve will close each time
the MOP logic calls for it to maintain the suction pressure target. This
adjustment will be made each time after the delay in the ‘Time (sec)’
field has expired.

‘Time (sec) field: The delay between MOP adjustments.
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202

DELTATEMP EVP

SETPOINT

If active, the Magnum will check the temperature differential before
additional capacity is enabled. If the difference between entering and
leaving temperature is greater than the value of this setpoint for the
amount of time in the ‘Time (sec)’ field, then no additional capacity will
be allowed.

203

High Suction Super-
heat

SETPOINT

If active, the Magnum will check for high suction superheat. If the suc-
tion superheat is greater than the value of this setpoint for the specified
period of time, an alarm will be generated and a safety trip occurs.

204

COND LOW AMB

SETPOINT

Standard condenser logic dictates that a newly started compressor will
use its own discharge pressure as the control for the first five minutes.
If this setpoint is active and the ambient temperature sensor is reading
less than the value of this setpoint, then this compressor’s discharge
pressure will remain in control for the additional time in seconds as
specified in the ‘Time (sec)’ field.

205

MDP MIN OIL DIFF

SETPOINT
(ALARM)

If active, MDP logic will be added to EXV control. If the oil differential
pressure is less than the value of this setpoint following compressor
start up during the time specified in the Sec to Ignore Safety field, then
the MDP function is active and will close the EXV valve to restore the
oil differential pressure. However, the EXV will not be allowed to go into
the MDP logic if the suction pressure is less than setpoint #77 “LOW
SUCTION?” plus the value of setpoint #79 “LOW SUCT RELD”. The
MDP logic will be exited and go to EXV HOLDING when the suction
pressure is less than the setpoint #77 “LOW SUCTION” plus the value
of setpoint #78 “LOW SUCT UNLD”.

The “Time (sec)” field contains the offset value added to setpoint #205
value field to calculate the oil differential pressure for exiting the MDP
control. Magnum software version 8.05S1 and later multiple this value
by 10 to add a decimal, so if you enter a value of 5 in this field the
offset is 5.0psi. Prior to 8.05S1 software version you need to enter the
value with 1 assumed decimal place, for example if you wanted an
offset of 5.0psi you need to enter 50 in this field.

The ‘Lockout Delay” field contains the percentage to close the EXV
valve when in the “MDP CLOSE” state. Magnum software version
8.05S1 and later multiple this value by 10 to add a decimal, so if you
enter a value of 2 in this field the adjustment is 2.0%. Prior to 8.05S1
software version you need to enter the value with 1 assumed decimal
place, for example if you wanted an adjustment of 2.0% you need to
enter 20 in this field.

The ‘Sec to Ignore Safety’ cell contains the time (in minutes — not
seconds) that the MDP will be active after a compressor is started.

206

COND HIAMB

SETPOINT

If active, standard condenser control on compressor startup logic will
be bypassed when there is a high ambient temperature. If the con-
denser type is common and the ambient temperature is above the
value of this setpoint, then the compressor with the highest discharge
pressure will have control of the condenser.

207

CO2 High Min Damp-
er opening

SETPOINT

Set point usage if not 100% Outside Air unit.

If the CO2 level is high, greater than value of setpoint #131 “CO2
Opening” the minimum opening of the outside air damper will be the
value of this setpoint.

CO2 Modulating Mul-
tiplier/Divisor

DELAY

Set point usage if modulating the Outside Air Damper on High CO2
Levels.

The value will be the multiplier and the MAX VFD ADJ will be the divisor
for the scaling of adjustment.
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208

LOW SI OFF

SETPOINT
(TIME)

If active, the Magnum checks for a Low Sl Off sensor for each compressor.
The sensor can be either an analog or digital input, and is specified in
the Circuit Sl screen. If the Low S| Off sensor reading is OFF (Digital)
or falls below the value of this setpoint (Analog) for the specified period
of time, the circuit will be disabled. If a digital input, the circuit will be
enabled once the sensor is ON. If an analog input, the circuit will be
enabled once the sensor is greater than this value plus the value in the
‘Time (sec) field.

‘Time (sec) field: Differential value of this setpoint which the analog
input must be greater than to enable the compressor.

209

HI SI OFF

SETPOINT

If active, the Magnum checks for a High S| Off sensor for each compressor.
The sensor can be either an analog or digital input, and is specified in
the Circuit Sl screen. If the High S| Off sensor reading is ON (Digital) or
rises above the value of this setpoint (Analog) for the specified period
of time, the circuit will be disabled. If a digital input, the circuit will be
enabled once the sensor is OFF. If an analog input, the circuit will be
enabled once the sensor is less than this value minus the value in the
‘Time (sec) field.

‘Time (sec)’ field: Differential value of this setpoint which the analog
input must be less than to enable the compressor.

210

ECO LL3 D-SHT

SETPOINT

If active and the economizer liquid line solenoid is controlled on percent-
age (not last step), then a low discharge superheat test is added before
checking whether the solenoid should be turned on or not.

If discharge superheat is less than this value plus setpoint #84 “LO
DISC SHEAT”, then the solenoid will simply be turned off.

211

NO OIL FLOW

SETPOINT

If active and there is an Oil Flow sensor specified in the ‘Oil Flow
Switch’ cell of the Circuit Sl screen, then the Magnum will test for oil
flow. If the No Oil Flow sensor reading is OFF (Digital) or falls below
the value of this setpoint (Analog) for the specified period of time, then
a safety trip occurs.

212

COMP SPD FLT

SETPOINT

If active and there is an Compressor Speed Fault sensor specified in
the ‘Compressor speed fault’ cell of the Circuit Base screen, then the
Magnum will test for Compressor Speed Fault whether the compressor
is running or not. The fault sensor can be either an analog or digital
input. If the fault sensor reading is ON (Digital) or falls below the value
of this setpoint (Analog) for the specified period of time, then a safety
trip occurs.

213

REHEAT TIMER

TARGET

Set point is used with the circuit reheat function to determine when a re-
heat flush is required.

Value: Time to stay in reheat flush state, expressed in seconds.

High Zone: If in cooling mode, the time to wait before flush.

Low Zone: If in dehumidification mode, the time to wait before flush.

Night setback cell will be the value that the compressor AO is incriminated
by when in reheat flush (no longer the safety time)

Time Field: This will set the AO value to the valve during a reheat flush. If
value is set to 0, the AO value is set to 100% during flush.

214

TURBO BAL VLV
DELAY
(Only Turbocor)

SETPOINT

The delay between adjustments to the balancing valve is the
‘Time(sec) field, typical value is 20 seconds.

TURBO STAGING
VLV DELAY
(Only Turbocor)

SETPOINT

The adjustment made to open the valve will be the value of setpoint
#214, typical value is 10%.

215

TURBO RATIO
(Only Turbocor)

SETPOINT

The discharge to suction pressure ratio must be less than the value in
Setpoint #215 (typical value is 2.4) or balancing valve is at a 100% to
end the balancing valve opening.
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216 | LIS MOTOR TEMP

SETPOINT
(TIME)

If active, and motor temperature is greater than this value then Liquid
injection solenoid (LIS) is ON. If it is less than this value minus the
‘Time (sec) field of this setpoint then the LIS is OFF.

‘Time (sec) field: Offset of motor temperature to turn LIS OFF.

217 | LOW EXV TARGET

SETPOINT

The minimum Refrigerant Level target. If active and the EXV is
controlled by Refrigerant Level, then a new variable level target logic
will be activated. As the unit capacity increases, the refrigerant level
target will change according to a linear calculation between setpoint
#9 “LEVEL TARGET” (the maximum target level) and setpoint #217
“LOW EXV TARGET” (the minimum target level). This relationship is
explained in the following graph:

EXV Level Target
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20% T T T T T 1
25% 80% 133% 190% 245% 300%

35%

30%

25% Target

218 | Enable cooling mode

TARGET

If the ‘Forced Cooling’ sensor is not used this set point will enable
cooling when the control temperature is above this value. Once in the
Cooling Mode the temperature must drop below this value minus the
Low Zone offset.

Value: Enable cooling temperature.

High Zone: Not used

Low Zone: Differential temperature to exit the Cooling Mode.

Night Setback: Will adjust the cooling enable value if system is in the
unoccupied mode.

219 | Enable heating mode

TARGET

If the ‘Forced Heating’ sensor is not used this set point will enable
heating when the control temperature is below this value. Once in the
Heating Mode the temperature must raise above this value plus the
High Zone offset.

Value: Enable heating temperature.

High Zone: Differential temperature to exit the Heating Mode.

Low Zone: Not used

Night Setback: Will adjust the heating enable value if system is in the
unoccupied mode.

220 | Enable dehumidifica-

tion mode

TARGET

If the ‘Forced Dehumidifying’ sensor is not used this set point will
enable dehumidification mode when the control humidity is above this
value and the dehumidify option is primary or the unit is in VENT ONLY
mode. Once in the Dehumidify Mode the humidity must drop below this
value minus the Low Zone offset.

Value: Enable dehumidification value.

High Zone: Not used

Low Zone: Differential humidity to exit the Dehumidify Mode.

Night Setback: Will adjust the dehumidify enable value if system is in
the unoccupied mode.
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221

Exhaust fan fault

ALARM

Used for alarm message when the exhaust fan fault is on for a time
greater than the value in the safety time cell

222

Heat Adjustment

USED WITH MOD
HOT WATER

DELAY

Set point is used to adjust the heating VFD.

Value: Minimum adjustment.

Safety time: Delay between adjustments.

MIN VFD Opening: Minimum opening.

MAX VFD Opening: Maximum opening.

MAX ADJ: Maximum adjustment to the opening percentage that can be
made at one time.

223

Heat Rate of Change

USED WITH MOD
HOT WATER

SETPOINT

Used with the heat control.

When the control temperature is within the control zone and above the
target and the heating control slope is greater than the value and the
heating is not fully loaded then set the heating state to loading. If above
target and the slope of the heating control is less than the value then
set the heating state to unloading.

If the compressor is not a fixed step then this value is divided by 2.

224

Heat VFD Multiplier/
Divisor

USED WITH MOD
HOT WATER

DELAY

Set point usage is used to fine tune the heat VFD adjustments.
The value will be the multiplier and the MAX VFD ADJ will be the divisor
for the scaling of adjustment.

225

Supply Fan Duct PSI

TARGET

Target for supply fan based upon duct pressure and control zone.
-Value: is the duct psi target for the supply fan.

-High Zone: Top of the control zone.

-Low Zone: Bottom of the control zone.

226

Supply Fan Duct
adjustments

DELAY

Adjustments for the supply fan based upon duct pressure and control
zone.

Value: Minimum adjustment.

Safety time: Delay between adjustments.

MIN VFD Opening: Minimum opening.

MAX VFD Opening: Maximum opening.

MAX ADJ: Maximum adjustment to the opening percentage that can be
made at one time.

227

Clogged Filter

ALARM

If active the system will test for a clogged filter condition.
The clogged filter sensor and the supply fan must be on for a time
greater than indicated in the set point’s safety time.

228

Energy Recovery
Wheel (ERW) Defrost

TIME

If active this set point will enable a defrost cycle for the ERW.

The outside temperature must be less than the value of this setpoint to
enable the heat wheel to have a defrost cycle.

The safety time contains the length of the defrost cycle.

Note the heat wheel relay output contains minimum run time contains
the run time between defrost cycles.

229

Energy Recovery
Wheel (ERW) Clean
Cycle

TIME

If this setpoint is active, the system will determine if ERW requires a
clean cycle when it is off.

Value: Accumulated supply fan run time between ERW cycles. If the
ERW is off and the supply fan run time exceeds this value a CLEAN
cycle will be initialized.

Safety Time: Length of time of the CLEAN cycle. During this cycle the
ERW will be rotated.
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230

MAX DIFF PSI ROC

SETPOINT
(ALARM)

Maximum Differential Pressure Rate of Change before forcing a
change to the EXV position.

‘Time (sec) field: Seconds between samples used for calculating the
Rate of Change.

‘Safety Down Time(min)' field: Minimum delay between EXV adjustments.
‘Sec. to Ignore Safety’ field: Delay after compressor start before ad-
justing the EXV based on the Maximum Differential Pressure Rate of
Change.

‘Window to Extend Safety Time(sec) field: Adjustment multiplier to the EXV.
‘Safety Time Extension (sec)’ field: Adjustment divisor to the EXV.

231

CO2 adjustments

DELAY

Set point only used when the supply fan is controlled on CO2.

Value: Minimum adjustment to the value of set point #225.
Safety time: Delay between adjustments.to the value of set point #225.

MAX ADJ: Maximum adjustment to the value of set point #225.

232

Supply Fan Cooling
Limits

TARGET

Used when the supply fan is controlled on CO2.

Provides the minimum and maximum settings for value of set point
#225 when the unit is the cooling mode.

Value: Minimum value setting of #225.

High Zone: Maximum value setting of #225.

233

Supply Fan Heating
Limits

TARGET

Used when the supply fan is controlled on CO2.

The minimum and maximum settings for value of set point #225 when
the unit is the heating mode.

Value: Minimum value setting of #225.

High Zone: Maximum value setting of #225.

231

Single Zone Supply
Fan VFD Adjustments

DELAY

Set point only used with single zone VAV and set point #225 being a
SETPOINT type.

Provides the minimum and maximum Supply Fan VFD% adjustments,
delay between adjustments.

Value: Minimum adjustment to Supply Fan VFD% allowed.
Safety Time: Delay between adjustments to the Supply Fan VFD%.
MAX ADJ: Maximum adjustment to Supply Fan VFD% allowed.

232

Supply Fan Cooling
Adj

TARGET

Set point only used with single zone VAV and set point #225 being a
SETPOINT type.

Value: Minimum supply fan speed when in cooling mode.

High Zone: Maximum supply fan speed when in cooling mode.

Low Zone: Minimum supply fan speed if high CO2 readings.

233

Supply Fan Heating
Adj

TARGET

Set point only used with single zone VAV and set point #225 being a
SETPOINT type.

Value: Minimum supply fan speed when in heating mode.

High Zone: Maximum supply fan speed when in heating mode.

Low Zone: Minimum supply fan speed if high CO2 readings.

234

HP Freeze Protect

LOCKOUT

This set point is to protect a heat pump when it is in a defrost cycle.
The coil temperature must be less than this value for the time indicated
in the safety time.
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235

LO AMB SUMP OFF

TARGET

If type of condenser is evaporative condenser and the

setpoint is active and target type.

This is used with a sump pump and condenser fans.

If the ambient drops below the valve then disable the sump pump.
When the ambient goes above the HIGH ZONE

allow the sump pump as the first stage.

If the ambient goes below the HIGH ZONE minus the NIGHT
SETBACK but above the set point value plus the NIGHT SETBACK
then the sump pump becomes the

second stage.

236

NOT USED

237

Low Suction Unload
Count

LOCKOUT

If this set point is active the number of low suction unloads will be
tracked. If number exceeds the value of this set point within the time in
cell ‘Delay Between Trips’ then the circuit will be lockoff.

238

ERW Bypass Damper
Adjustment

DELAY

Adjustments for the ERW bypass damper.

Value: Minimum adjustment.

Safety time: Delay between adjustments.

MIN VFD Opening: Minimum opening.

MAX VFD Opening: Maximum opening.

MAX ADJ: Maximum adjustment to the opening percentage that can be
made at one time.

239

ERW Bypass Damper
Multiplier/Divisor

DELAY

Set point is used to fine tune the ERW bypass damper adjustments.
The value will be the multiplier and the MAX VFD ADJ will be the divi-
sor for the scaling of adjustment.

240

Return Fan VFD Ad-
justment

DELAY

Adjustments for the return fan VFD.

Value: Minimum adjustment.

Safety time: Delay between adjustments.

MIN VFD Opening: Minimum opening.

MAX VFD Opening: Maximum opening.

MAX ADJ: Maximum adjustment to the opening percentage that can be
made at one time.

241

NOT USED

242

ERW Exhaust Fan
cO2

TARGET

Set point is used to control the ERW exhaust fan AO when there is a
high CO2 present.

Value: Acceptable CO2 target.

High Zone: High zone for CO2, above this value must increase the
speed of the ERW exhaust fan’s speed.

Low Zone: Low zone for CO2, below this value the speed can be de-
crease to its minimum value.

243

ERW Exhaust Fan
Adjustment

DELAY

Adjustments for the ERW exhaust fan.

Value: Minimum adjustment.

Safety time: Delay between adjustments.

MIN VFD Opening: Minimum speed.

MAX VFD Opening: Maximum speed.

MAX ADJ: Maximum adjustment to the opening percentage that can be
made at one time.

244

ERW Exhaust Fan
Multiplier/Divisor

DELAY

Set point is used to fine tune the ERW exhaust fan’s adjustments.
The value will be the multiplier and the MAX VFD ADJ will be the divi-
sor for the scaling of adjustment.

245

Second Supply Fan
Control

DELAY

Set point is required if there are two supply fans.

Value: Minimum adjustment.

Safety time: Delay between turning on the 2™ relay and setting the 2™
fan’s AO value.

MIN VFD Opening: AO speed setting when the 2™ fan starts.

MAX VFD Opening: Maximum speed of the supply fans.
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246 | Vent Only Heat Target | TARGET If set point is active and a TARGET type and set point #111 is active,
option to allow heating if needed when in VENT ONLY mode.
Value: Is not used, the value of #111 will be used as the heating target.
High Zone: High zone for heating.
Low Zone: Low zone for heating.
247 | Vestibule Cooling TARGET Set point provides controls for vestibule cooling
Target Value: Is the cooling target.
High Zone: High zone for cooling.
Low Zone: Low zone for cooling.
248 | Vestibule Heating TARGET Set point provides controls for vestibule heating
Target Value: Is the heating target.
High Zone: High zone for heating.
Low Zone: Low zone for heating.
249 | Low Sump Level TIME If set point is active and there is a sump level sensor provides the timer
Timer to generate the low sump level alarm.
Value: Is not used.
The safety time contains the time delay that the sump level sensor
indicates a low sump level condition.
250 | Sump Heating Target | TARGET If set point is active and there is a sump temperature sensor and a
sump heater relay output then the sump temperature will be checked.
Value: Is the sump heating target.
High Zone: High zone for heating. If temperature is above the high
zone turn off the heating.
Low Zone: Low zone for heating. If temperature is below the low zone
turn on the heating.
251 | FDD Control TARGET If the economizer Fault Detection and Diagnostics option has been
select, this set point will provide basic control information.
Value: Actual economizer opening.
Safety Time: This is the feed-back delay.
High Zone: High zone for economizer VFD opening.
Low Zone: Low zone for economizer VFD opening.
OilRecSpeed DELAY HUMD or % - If setup as “Delay type” Fixed compressor cannot run
without the vfd tandem.
If not setup as a delay type the fixed compressor will be able to run
without the vfd compressor being available.
Value — Speed in % to move the compressor to during an oil balance/
boost.
Time — Amount of time to wait in seconds after oil level is tripped before
entering balance/boost
252 | FDD Temperature TARGET If the economizer Fault Detection and Diagnostics option has been
Control select, this set point will provide temperature control information.
Value: Actual economizer opening.
Safety Time: Not used.
High Zone: High zone for mixed air temperature test.
Low Zone: Low zone for mixed air temperature test.
OilRecMaxBal ALARM SECONDS - Alarm Type
Value — Max time allowed in seconds to stay in balance mode before
moving onto Boost mode.
253 | OB Off Cycle ALARM MINUTES - Alarm Type
Value — If an oil balance occurs twice within this time frame an alarm
will be posted and the balance mode will be skipped and will be sent
straight to a boost mode.
254 | OilRecMaxBst ALARM MINUTES - Alarm Type
Value — Max time allowed in minutes to stay in the boost mode before
locking out that circuit on an alarm.
255 [ ToManyQilBst ALARM MINUTES - Alarm Type
Value — If an oil boost occurs twice within this time frame an alarm will
be posted and the circuit will be locked out
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Revision/Disclaimer Page

02-13-12 RCT Updated
03-08-12 RCT Update with smoke purge function & setpoints.
04-12-12 RCT Update with low static pressure safety.
05-14-12 RCT Update with Smoke Purge, Relief Damper & Mod Gas logic. Setpoints have been updated
07-09-12 RCT Add RTU/Cooling states
07-24-12 RCT RTU dehumidification update
07-27-12 RCT Updated to match RTU 09.10-M software
Setpoints

Added Direct Fire heating option
Expanded the Outdoor damper section
Forced (on sensors)

09-14-12 RCT General updated based upon Tony Fisher’s suggestions.
11-21-12 RCT Add new return fan control logic.

(Rev 1.4) Updated setpoints.

01-09-13 MAS REV 1.5

Updated Photos

Updated The Warm Up Sequence

Updated Smoke Purge

Updated Setpoints:

Added Setpoints: 1 to 34, 37 to 101, 103 to 105, 109 to 115, 128, 142 to 145, 151 to 162, 166
to 170, 180, 191 to 196, 119 to 206, 208 to 217, 230
Setpoint #131 “CO2 Opening”

Setpoint #207 “CO2 High Min Damper Opening”
Setpoint #48 “CND ADJ DELAY”

Setpoint #49 “CND START %”

Setpoint #50 “CND TRGT PSI”

Setpoint #51 “CND ADJ DIV”

Setpoint #52 “CND MIN %”

Setpoint #53 “CND ROC”

Setpoint #54 “CND ADJ MULT”

Setpoint #55 “CND MIN ADJ”

Setpoint #90 “CND FAULT”

Setpoint #193 “CND HI/LO ZONFE”

Setpoint #194 “CND 2ND ZONFE’
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Date

Author

Description of Changes

02-12-13

MAS

REV 1.6

Updated 12. RTU Safeties & Faults

Added 11. MAGNUM Alarms & Safeties

Updated 9.2 DETERMINE BUILDING MODES

Updated 5.10.3. MOD GAS STAGE HEATING STATES: Changed Setpoint from #186“Mod
Gas ignition” to #185 “Mod Gas multiplier & divisor & time that the gas stage must be off “.
Updated 5.8. SELECTING HEATING INO (MOD GAS) Photo
Removed 6. RTU MCS CONNECT DISPLAY INFORMATION
Removed Setpoint #125 “Eco StageDly”

Updated Setpoints:

Setpoint #131 “CO2 opening”

Setpoint #136 “Supply fan adjustment multiplier & divisor”
Setpoint #137 “Relief fan adjustment multiplier & divisor”
Setpoint #138 “Relief damper multiplier & divisor”

Setpoint #141 “Heat Reclaim multiplier & divisor”

Setpoint #207 “CO2 Modulating Multiplier/Divisor”

Setpoint #224 “Heat VFD adjustment multiplier & divisor”
Setpoint #45 “CND STG1 ON”

Setpoint #46 “CND STG1 OFF”

Setpoint #47 “CND DIFF ON”

Setpoint #48 “CND DIFF OFF”

Setpoint #48 “DUAL PSI DELTA”

Setpoint #49 “CND MIN RUN”

Setpoint #49 “DUAL TIME DELAY”

Setpoint #50 “LO AMB SUMP OFF”

Setpoint #51 “CND VFD MIN”

Setpoint #54 “CND MIN SPD”

Setpoint #55 “CND MAX SPD”

Updated 5.3. SELECT COOLING INFO

Updated 5.4. SELECT CONDENSER INFO

Updated Revision Page

04-04-13

MAS

REV 1.7

Updated Setpoints:

Setpoint #43 “CENT P-DWN FLA”, Setpoint #44 “CENT P-DWN TMR”, Setpoint #132 “En-
able Economizer” changed to NOT USED

Setpoint #119 “EcoOffsetON”

Setpoint #120 “Eco Stg Dely” changed to RESERVED

Setpoint #123 “Eco MAX ADJ”

Added Setpoint #139 “OIL LEVEL”

Setpoint #167-170 is Only used with Screw Compressor.

Setpoint #184 “Mod Gas Adjustment”

Setpoint #185 “Mod Gas multiplier & divisor & time that the gas stage must be off”
Setpoint #187 “Mod Gas Fan switch to high speed”

Setpoint #188 “Energy Recovery Wheel Fault” changed to “Energy Wheel Alarm”
Setpoint #190 “Warm Up”

Setpoint #192 “EconAdjLOSup”

Setpoint #195 “CFM Adjustment TARGET”

Setpoint #196 “Return Fan Multiplier/Divisor”

Setpoint #213 “REHEAT TIMER”

Setpoint #220 “Enable dehumidification mode”

Setpoint #222 “Heat VFD adjustments” changed to RESERVED

Setpoint #224 “Heat VFD adjustment multiplier & divisor’ changed to RESERVED
Updated 5.1.5. Unit Sensors

Updated 5.9. Select Heating Info (MOD GAS)

Updated 5.12. Select Heating Type (Direct Fire)

Added Section 5.16. Split Manifold Heating

Updated 12.10. “Energy Recovery Wheel Alarm (No Rotation)” changed to “Energy Wheel
Alarm (No Rotation)”

Updated 12.11. “Energy Recovery Wheel Alarm (Fault)” changed to “Energy Wheel Alarm
(Fault)”
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10-18-13 MAS REV 1.8

Updated All Setpoints

Updated 7.3. Outdoor Air Damper

Updated 7.6. Energy Recovery Wheel (ERW) wheel
Updated 7.7. Energy Recovery Wheel (ERW) control logic
Updated 13. Select Heating Info (MOD GAS)

Update 25.3. Determine Unit Mode - Dehumidify mode
Updated Photos

03-23-15 DEW Changes pages 58 PHE-HEAT Sequence of Operations reversed
04-08-15 DEW Change page 81 setpoint 108

05-14-15 DEW Move to Indesign, edits, update setpoints

06-29-30-15 | DEW Change format in Indesign

08-24-15 DEW Changes to format only

08-31-15 DEW Changes to EXV Suction/Dischsarge pages

09-27-16 DEW Add changes to setpoint 11 and 231

10-4,5-17 DEW Fix setpoint 119 as per DC, clean up manual, add Keypad screen shots
11-01-17 DEW Add setpoint 119 as target for Economizer

12-11-17 DEW Add Target type to setpoint 56 as per Danny Chapman

05-16-18 DEW Added Reheat Flushing info

05-24-18 DEW Corrections from Danny C on Reheat Flush

07-23-18 DEW Add Oil Recovery Logic Variable speed & Fixed Speed Scroll Compressor
07-23-18 DEW Made change to setpoint 129 as per Brett

08-14-18 DEW Updated section on EXV Superheat - Add BMS info to this manual
12-11-18 DEW Add Superheat module to RTU manual

12-18-18 DEW Updated Setpoint #1 as per Jeff

12-6-2019 DEW Add section on Single Zone VAV support
04-17-2020 DEW Changed description for Setpoint 159 as per BWW
05-05-2020 DEW hot gas reheat for dehumidification

REV 3.1
Updated Chapter Condenser Control Logic - added screen shot to Condenser Reset

06-17-2020 DEW Modify the EXV section, added separate SSH, SSH2, PID section
08-05-2020 DEW Modify the BMS section, add Unit States, etc.

08-11-2020 DEW Changes made to setpoints 251-255

02-02-2021 DEW Added UNLOAD RELAY AND COAST EMERGENCY STOP CIRCUIT BASE
12--2-2021 DEW Added into for “load proof” for supply fan

12-2-2021 DEW Worked on section 4 on Outdoor Air Damper

04-14-2022 DEW Update photos, etc

04-27-2022 DEW Update Chapter on Dehumid

081-12-2022 | DEW rev 3.4.1 - 10/21/2022 Condenser section PIP

05-20-2020 | DEW
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