5580 Enterprise Pkwy.
Fort Myers, FL 33905

Office: 239-694-0089
Fax: 239-694-0031

www.mcscontrols.com

MCS Total
Solution
for all your

Control
Needs

ICRO
ONTROL

SYS TEMS

068 -

cee0 08PN enn

Energy Efficient and

RoHS Compliant

Magnum HVAC Version 17

Rev. 2.4.4 - REV-2026-06-24

View Changes made since
last Version Release,
see page 2

Magnum / Compressor
Control States

BMS Protocols, Set Points,

Alarms & Safeties


www.mcscontrols.com

MCS-MAGNUM V17

HVAC Manual additions / changes since last revision:

Rev. 2.4.4 - Updated the state text “UNIT IS OFF/TEMP” to “UNIT OFF CTRL SI*

Rev. 2.4.3 - edition of the HVAC Manual contains a number of updates and additions since the last HYAC manual
release 2.3.3.

1.  Chapter 12.11 - Start Multiple compressors to turn on together
2. Chapter 13.2 and 13.2.1- Liquid Injection released to Rev 2.4.3

The MCS Commitment is to provide practical solutions for the industries
needs and to be both a leader and partner in the effective use of
microprocessor controls.

Micro Control Systems, Inc.
5580 Enterprise Parkway
Fort Myers, Florida 33905
PH:(239) 694-0089 FAX:(239) 694-0031
www.mcscontrols.com

All information contained within this document is considered to be proprietary information of Micro Control Systems, Inc.
No information or data from this document shall be published, used, reproduced, transmitted, or disclosed to others outside your
organization without the prior expressed written consent of Micro Control Systems, Inc. This document and the information
contained herein shall be treated as proprietary. Reasonable provisions shall be provided to ensure that this information
remains proprietary by your employees, agents, and other personnel that may have access to this document.

Copyright ©2025

2


www.mcscontrols.com

MCS-MAGNUM V17

Table of Contents

Chapter - 1. Introduction to the Magnum ... 12
F Y oYU 1o 1 L= 1 =T [T o IR 12
Magnum Hardware Supported by Magnum V17 SOftWare ............coocuiiiii it 12
ST 1= 1T USROS 12
Magnum V17 Software Control POINt CapaCity ..........ccicuuiiiiiiiiiiee i ertieee et e e e e e e st e e e s sneeeeeessbaeeaeeanes 12

Chapter - 2. PC Software for the Magnum ... 13
2.1. (@3S T @] T P E PRSP 13
2.2. IMCS-CONNECT ...ttt et e bt oo b et e e b et e ek et e ettt e e ee e e e bee e e aa b e e e et e e e eareeenanes 14

2.2.1  HVAC STATUS Display (MCS-CONNECE) ......cceiieiieeiiiiiiiiiiiiieeiet e e e e e e e e s sttt eeee e e e e e e e e e snnnraaeeeeeaaaeeeaaans 14
2.3. AULhOMZAtION FUNCHION ....oiiiie et e e e e s e eenne e e s 17

Chapter - 3. MCS-MAGNUM-N and Expansion Boards ... 19
3.1. MCS-Magnum Revision 9.1 (revised to 10.4, S€€ NEXt PAGES) -..eeveiiiuriiiieiiiiiiee et 19
3.2. MCS-SITB-A04- VEISION 1.3 ... ittt e et e e st e st e e e te e e e et e e saeeeateeeaanseeeaseeeeanseeesneeeeaneeeeannes 21
3.3. TR T @ L0 LY o o e R 21
3.4. MCS-Magnum-N-12 ReVISION 1.7 . ittt e e e e e e bt e e e e e nnnbe e e e e aneeeas 22

3.4.1  Optional Single Output POWEr SUPPIY ......eeiiiiiiie e 22
3.5. MCS-IO0-BASE @Nd MCS-TO-EXT .....ceeiiiieiiieiitiee e eee ettt e e s e st e e et e e snee e e steeeateeeaaeeeaneeeaseeaeanneeeaneeeeannes 23
3.6. MCS-RO-BASE and MCS-RO-EXT ......ooiiiiiiiiiieeiieeeeeeeeeee et et e st a e st eeste e e aneeeaneeeaneeeesnneeaaneeeeanees 24
3.7. MCS-SI-BASE and MCS-SI-EXT ...ttt et et e st e e et e e e et e e e eee e aneeeesneeeenneeeeannn 25

Chapter - 4. MCS-MAGNUM DIS P LAY S et 28

4.1. MCS- MAGNUM KEYPAD - Keys and their funCtionS ............ooouiiiiiiiii e 28

411 Magnum Keypad and DiSPIAY ........cocueieiiiiiiiiii et e e e e 29
4.1.1.1. 1= o TU ST =TT o BSOS POPPRSPPPR 29
4.1.1.2. INtroduction 10 StatUS SCIrEENS ........uiiiiiiiie e 29
4.1.1.3. UNIT STATUS (WTD/ACT) weteieieeiieteaetie et et e stee e e esee e e eaee e e amteeesmeeeeaaseeeanseeeanaeeeeanseeaneeeeanees 29
4.1.1.4. Unit Tonnage and KW INfOrmation ... 30
4.1.1.5. COMPRESSOR 1 STATUS (PSI & TEMP) ..eeeiiieeeiiieeiiee et e e e e nnee e emeee e 30
4.1.1.6. COMPRESSOR 1 STATUS (Pressures/AMPS)........cooiiiiiiieeee et 30
41.1.7. COMPRESSOR 1 STATUS (SUPErhEaLS).....cceiueeeeiiireiieeeiiiie et e e e 31
4.1.1.8. COMPRESSOR 1 STATUS (SUPErNEaLS).....cceiteeeeiuiieeiieeeeiiee et et e e 31
4.1.1.9. COMPRESSOR 1 STATUS EXV 1 oottt e e nnee e e enes 31

4.2. MCS TOUCHSCREENS. ...ttt e et e e et e e e ae e e e bt e e e aneeeaseeeeaneeeesneeeeeneeeeannes 32
4.3. MCS-CONNECT and yOour TOUCRSCIEEIN ........ciiiiiiiiiie ittt sttt 33

Chapter - 5. NETWORK CONNECTIONS .. e 34
5.1. IMICS 485 INEIWOTK ...ttt ettt ettt et et et e e bt e e st e e e e b b e e e bt e e e aa b e e e bee e e anbeeesabeeeanbeeesnnes 34
5.2. I ] N PSP R 35

5.2.1 RJ45 using a Crossover Ethernet Cable .............eoi it 35
5.3. Remote USING ETNEINEL. ... et e e e e e e e e eee s 36

Chapter - 6. Magnum Control States ... 37
6.1. UNIT IN POWER UP (0) .. ttteittee ettt sttt ettt e e st et e e e et e e e e aan e 37
6.2. NO RUN-= 10 LOST (2)..ttteiutite ettt ettt et ettt bt e st et e e st e e bt e e an e e e san e e e eab e e nanes 37
6.3. UNIT IN LOCKOUT (B) .tteeiuteteiteee ettt ettt ettt ettt sate et s et e st e e bt e st et e e an e e e be e e e as e e e san e e e eareeenanes 37
6.4. UNIT IS OFF (4) ceeeiitiie ittt ettt ettt e bt e bt e e bt e e bt e e ee e e e b et e e aa b e e e s e e e nar e e e e 37
6.5. UNIT IS HOLDING (5) «.utteeiuttte ittt ettt ettt ettt e s b sttt e e ea e e e bt e e as et e st e e e aareeenanes 37
6.6. UNIT UNLOADING (6) ONnly HVAC SOIWAIE........cciiuiiiiiiiiiiiie ettt 38
6.7. UNIT IS LOADING (7) Only HVAC SOFIWAIE........eiiiiiiiiiiiiiiie ettt 38
6.8. OFF-SMOKE ALARM (8)..etuttteiuteteiuttte ettt sttt ettt ettt ettt sat e e s et e st e e s b et e e ann e e e bee e e anneeeasreeeaaneeenas 38
6.9. RUN/STOP SW OFF (9) ..ttt ittt ettt ettt ettt sttt e be ettt e e et e e b et e e an et e nan e e e aar e e e nanes 38
6.10.  SCHEDULED OFF (10) ...tttiiuttteititeitete ettt sttt ettt et set e s et e sbe e e sab et e aseeesnee e e ssbeeeasneeeaaneeees 38
B.11.  OFF - NO FLOW (1) cottiiitiiitit ettt ettt ettt e ettt s et e et e e s bt e e s e e e s b et e e seb e e e nnneeenaneeees 38
6.12.  AMBIENT OFF (13) 1utiiiiiiiiitit ettt ettt h et e et e e ettt s bt e et et e s bt e e s et e e bee e e sebeeensneeesabeeea 38
6.13.  UNIT IS UNLOADED (15) ..uutetiiutieeaitet ettt ettt ettt ettt s et e st esb e e sb et e e asb e e e nbneeeaareeees 38




MCS-MAGNUM V17

B.14.  UNIT IS LOADED (18)....eteiteteiiueeeeteeeeaueeeeateeaeauteeesseeeeanteeessseeeanseeesseeeanseeesasseeanseeesanseeaasseeesnseeesnseessnseeesnses 39
B.15. OFF TMP-ICE MADE (17 utiteiiite et e e etee et e et ee e st te e e st e e ssteeesmteeesseeeanteeeesseeanseeeeanseeensaeeeanseeesnseeeanseeeannes 39
6.16. ECONOMIZER ONLY (18) ..tiieiitiieiititeiatieeenieeeatieeesseeeesuteeessseeassteeesaseeeanseeeaasseeaseeeaasseeeasseesanseeesnseesanseeesnnes 39
6.17.  SWITCHING MODES (19) ..eiieiiiiieiitiieiitie ettt et e sttt e e st e e st eesaeeesmteeeessaeeaseeeeanseeeasaeeeanseeeanseeeanseeesnnes 39
6.18.  UNIT SMOKE UNLDG (20) ..eeeiteieitieeiatieeeiieesetteeasseeeesuteeesnaeeesseeeesseaesnseeeaasseeaseeesasseeansseesansesesnsessanseessnses 39
6.19.  UNIT OFF UNLDING (271) cuteteiiiieeitite ettt ettt e e seeeeseee e st e e ssteeessteaesnseeeanteeeeasseeanseeeaanseeanseeasanseeeanseeeanseeesnnes 39
6.20.  UNIT DIMD UNLDING (22) ...eteiiueieitieeeetiee et e e ettt e st e e st e e steeessteeeaseeeanteeeaasaeeanseeeaanseeanseeeeanseeeanseessnseeesnses 39
6.21.  UNIT HEAT UNLDING (23) -.eieiottieeitieeiatieeesieesstieeeseeee e sttt e e ssteaessaeeesseeesnseeessseeanseeeaasseeanseeesansesesnseesanseeesnnes 39
6.22. UNLDING RUN CMP (24) Only with HVAC Software with TurboCor...........ccceviiieiiieee e 40
6.23. OPENING BYP VLV (25) Only with HVAC Software with TUrboCOr............ccoveiiiieiiie e 40
6.24. CMP RAMPING UP (26) Only with HVAC Software with TUrbOCOr .........cccoiiiiiiiieieecee e 40
6.25. CLOSING BYP VLV (27) Only with HVAC Software with TUrboCor ............ccceeriiieiiie e 40
6.26. FACTORY STARTUP (28) Only with HVAC SOftWare .........cccoiciiiiiiieiiee e 40
6.27. MAXIMUM RUN TIME (29) Only with HVAC SOftWare ........c.ceeiiiiiiiiieiiee e 40
6.28. ESTABLISHING COM (34) Only with HAVC SOftWare .........c.ceiiiiiiiiie e 40
6.29. RS-STARTING COMP (35) Only with HVAC SOfIWAIe .......ccoviiiiiieeiiee e 40
6.30. RS-LOADING (36) Only with HVAC SOfIWAIE .......ccceiiiiiiieiiiee et 40
6.31. RS-HOLDING (37) Only with HVAC SOftWare ........cccoeiiiiieiiee ettt e e e e 40
6.32.  UNIT OFF CTRL SI (38) ..iiiiiiiiiiieieiii e et e st e ettt e sttt e e ste e e teeesssteeessseeeamteeesseeesnseeeasseeanseeeessseeensseesansenanns 40
Chapter - 7. Heat ReCoVery LOGIC ... s 41
7.1. THeory Of HEat RECOVEIY ... ...ttt e ettt e e e e bt e e e s bt et e e e s sbbeeeeeeaaes 41
7.2. General Description for MCS-Magnum Heat RECOVEIY:.........ooo i 41
7.3. UNit TYPE — HEAE RECOVEIY ...ttt et e e e e e e e bt e e e e e e aneeas 41
7.4. Heating and Cooling CONrOl SENSOIS .....ccoiuiiiiiiiiiii e s e e e e nreeas 42
Chapter - 8. Compressor Control States (number) ... 43
8.1. O IS I (O 0 107 (=1 PSPPSR 43
8.2. L0171 @07 (=1 I © 11U i L TR PURRPRIN 43
8.3. SWITCHED OFF ...ttt ettt h ettt e s h bt e e s b e e e eab et e s b e e e eabe e e s b be e e aabeeenbe e e smbeeeanbeeesnbeeeans 43
8.4. UNLD @Nd PIMPDWVN ...ttt ettt ettt st e ea et e s bt e e s be e e s be e e sabe e e e anbeeabee e e anbeeesnbeeeaabeeesanes 43
8.5. L0V |y AV I (O 47 TP PURRPRIN 43
8.6. CIMP OFF/READY .ttt ettt ettt ettt ht e bt e e e a bt e ekt e e e 4a bt e e ea bt e+ 4a ke e e ea b e e e eabee e e meeeebbe e e smbeeeanbeeesnbeeens 43
8.7. OIL PMP LUBING ...ttt ettt ettt ettt ettt e e ottt e s ettt e s b et e e bt e e s b b e e e eaeeeebee e e smbeeeanbeeesabeeens 43
8.8. N (O I T I PSPPSR 44
8.9. CIMP UNLOADED. ... ettt ettt ettt e h et e bt e e e e a bt e e ea bt e e ea b e e e eabe e e aabe e e e beeeeabee e e anbeeanbeeeanbeeans 44
8.10. CMP UNLD STEP1 Only HVAC SOftWAIE ......cciuiiiiiiiiiiiie ittt s 44
8.11. CMP UNLD STEP2 Only HVAC SOftWAIE ......ccitiiiiiiiiiiiie ettt bt aee e sane e 44
8.12.  CIMP IS HOLDING ...ttt ettt ettt ettt ettt e a et a e e s s bt e e sttt e ea ke e e e be e e eabe e e e nbeeabteeeambeeeanbeeeanbeeesnnes 45
8.13.  CMP IS LOADING Only HVAC SOftWEIE......ceiiiiiiiiiie ettt eeiiiee e e sttt e s siteee e e s s e e e s snssseeeessssaeeeesnsseeeanan 45
8.14. CMP IS UNLDING Only HVAC SOIWAIE........coiitiiiiiiie ittt ettt sttt e e s ae e e snee e snns 45
8.15.  CMP IS RUNNING ...ttt ettt ettt h ettt e e s h bt e e s bt e e s a b e e e e b e e e eabe e e e neeeeabee e e aabeeaanbeeeanbeeennnes 45
8.16.  FAST UNLOADING ... .ttt ettt ettt ettt h et a b e e eh bt e e s abe e e ea b e e e o abe e e eabe e e e beeesabeeeeanbeeeanbeesanbeeenanes 45
S Y WO 10 [ I U N @ ) B PRSP 45
S T O IR0 [ I o [ ]I PRSP 45
8.19.  HI DISC UNLOAD ...ttt ettt ettt ettt h et e s et e e ekttt e s bt e oo a b e e e ek e e e aabe e e e beeesabeeeeanbeeeanbeeeanbeeennnes 46
S T o [ B 1T O o [ N R PRSP 46
8.21.  SAFETY TRIPPED ...ttt ettt ettt e h e e oo h bt e e s h bt e e e s bt e e sabe e e aab e e e sabeeesabeeeeanbeeabeeeeanbeaanns 46
8.22.  LO TIMP UNLOAD ...ttt ettt ettt ettt ettt ettt e ek et e e bt e e o ea bt e e eh b e e e aa ke e e eabe e e ambeeeeabbeesabeeeeanbeeabbeaeanbeaann 46
8.23.  LO TIMP HOLD ...ttt ettt ettt ettt ettt ekt e e bt e+ ea bt e e e hb e e e e mbe e e eabe e e ambee e eabeeesabeeeeanbeeenbeaeanbeaann 46
8.24.  HIAMP HOLD ...ttt ettt ettt e ekt e e b et e o ek bt e e e hb e e e ea ke e e eabe e e aabee e eabbeesabeeeeanbeeabbeasanbeeanns 46
8.25.  HIDIS TIMP HLD ...ttt ettt ettt ekt e ekt e o eh bt e e e h bt e e aa bt e e s abe e e am b et e eabeeesabeeeeanbeeabbeaeanbeaanns 46
8.26. CMP IS AT 40% Only HVAC SOFIWAIE.......coitiiiiiiie ittt b e e nabe e sabeeeaee 46
8.27. CMP IS AT 70% Only HVAC SOFIWAIE.......coitiiiiiiieiiiei ettt bee e e s nabe e sabeeeeaes 47
8.28.  HIWATER HOLD ...ttt ettt bt e bt e h et e h bt e e ea bt e e sabe e e sab e e e sabeeesabeeeeanbeeabeeeeanbeaann 47
8.29. EXTRA70% STEP Only HVAC SOftWAIeE ......coiiiiiiiiiiie ettt ettt s naee e s 47
8.30.  OFF-LO OIL TIMP ...ttt ettt et h e bt e e h et e e h bt e e ea bt e e e abe e e sab e e e eabeeesabeeeeanbeeabbeaeanbeaenns 47
8.31.  HIAMP UNLDING ...ttt ettt ettt e bt e e eh bt e e s hb e e e aa bt e e sabe e e aab e e e sabeeesabeeeeanbeeabeeeeanbeaanns 47




MCS-MAGNUM V17

8.32. DEF PREPMP OUT Only HVAC SOftWAIE .......cocuriiieeiiiiie ettt e e s enaaee e 47
8.33. DEFROSTING (32) Only HVAC SOftWAIE .....cceeiiiriiiee ittt et e st e e s s e e e s aabae e e e s snaaeeaean 47
8.34. DEF PUMP DOWN Only HVAC SOftWAIE ......cccoiiriiieiiiiiie ettt e et a e e e e e e s nnaaeeaean 47
8.35. HI TEMP UNLOAD Only with HVAC SOftWare ........cccoiiiiiiiiiiiieiee ettt 47
8.36. HI TEMP HOLD Only with HVAC SOftWAIe ........c.evviiiiiiiiii ettt eaaae e 47
8.37. SCROLL STEP 1 Only with HVAC SOIWAIE .........eeeiiiiiiiieie ettt e earae e 47
8.38. SCROLL STEP 2 Only with HVAC SOIWAIE .........eeeiiiiiiiie ettt e earae e 47
8.39. SCROLL STEP 3 Only with HVAC SOIWAIE .........eoeiiiiiiiieie ettt e e 48
8.40. SCROLL STEP 4 Only with HVAC SOIWAIE .........eeeiiiiiiiieie ettt e a e 48
8.41. UNLOAD DELAY- RECIP/VFD COMPRESSORS.........oooiiiiiiiiie ettt st ssrrae e 48
8.42. EMERGENCY STOP RELAY - CIRCUIT BASE .....coi ittt ettt e et e e st e e e e enreaa e 49
8.43. Screw Compressor Oil Boost based on Load and TiMe........c..eeiiiiiiiiiiiiiiiie e 49
Chapter - 9. SHARED VD e 50
9.1. (07T 13T 0L =T7< ) gl 1/ oo [T S 50
S It Ot B o g o (==Y g 1 o T =Y SEER 50
9.1.2 Compressor Startup/Loading SEQUENCE ........cooi it e e e e e e e e e e ee e e e e e e e e e aaaannnnees 50
9.1.3  VFD FaAu/EMErgenCy MOUE .........uuiiiiiiiiiiee ettt ettt e e e s et e e e 51
Chapter - 10. VFD Controlled Screw COMPIreSSOrS ...........cccoooiiiiiiiiieieeeeeeee et 52
10.1. INTRODUGCTION ..ottt ettt e ettt e e et e e e e ab e e e s b e e e sabeeeaabeeeeabeeeesseeesaeeeasbeeessseeeanseeesnreeas 52
10.2.  STARTUP CONTROL ......ttiieiiiie ittt ettt e ettt e ettt e e et e e e s e e e sab e e e sbe e e e abeeeabseeesaeesasbeeessseesanseeesnreeas 52
10.3.  OPERATING CONTROL ...coiiitiiiictiie ettt ettt ettt ettt ettt e e st e e sab e e e st e e e abe e e s baeeesseesanseeessseesasseeesnreeas 52
10.4. COMPRESSOR LOADING / UNLOADING ......cccoiuiieitii ettt ctee ettt ette et e e e sbae e e eaaeesbaeaeanree s 52
10.5. COMPRESSOR SHUTDOWN .....ooiiiiiiiiiiie ettt etee ettt e sttt e e st e e e st e e s sab e e e s abeeessbeeeanbaeesbaeesssseessseaesnreeas 52
10.6.  Screw Compressor With VD ..........uuiiiiiiiiiii et e e e e et e e e e e e e e e e e e anbaareeeeeeas 53
Chapter - 11. Relay Output SEQUENCES ..o 55
11.1. Reciprocating Compressors (Recip Comp w/Qil) and (Recip Comp W/0 Oil)........eeeeeveeeeeiiiiiiiiiiiiieeeeeeenen, 55
11.2.  Screw Compressor with Oil (Screw Comp W/OII) .......eeeeiiiiiiiiiiiieeee e 55
11.3.  Reciprocating Compressors (Recip Comp w/Qil) and (Recip Comp W/0 Oil)........eeeeeveeeiiiiiiiiiiiiiiiieeeeeeennn, 56
11.4.  Scroll Compressor (SCrOll COMP) .....uuiiiiiiieiee et e e e e e e e e e e e e e e e e e s e e s raeeeeetaeeeesssaaansssreeeeees 56
11.5.  Hitachi Screw Compressor (Hitachi SCrew COmMP) .....cciiiii i 57
11.6.  Carlyle SCrew (Carlyle SCrEW)........uuuiiiiiiiieiee et e e et e e e e e e e s e e et eeeeeaaeeeesasasansesrneeeeeas 57
11.7.  Hanbell Screw Compressor, McQuay Frame 4 Compressor, Bitzer Screw Compressor, Hartford Screw

Compressor, and Fu Sheng Compressor (McQuay Frame 4), (Fu Sheng), (Hanbell-Load NO), (Bitzer Screw

Comp), (Hartford Screw Comp), and (Hanbell-Load NC)...........cccoiiiiiiiiieec e a e 58
11.8.  Hanbell-3 Solenoid (Hanbell-3 Solenoid [50-100%0]) .. . .eticurrteeiiiiieieeeaiiieeeeesiieeeeeeiieeee e s enreeeesssneeeeeeeneee 58
11.9.  Hanbell Fixed Step (HANDEI SEEP) ...uvvviiiiiiieeei it e e e e e e e e e eeee s 59
11.10. Mitsubishi Screw (MitSUDISDi SCIEW) .......coiiii i e e e e e e e e s e eeeeeas 59
11.11.  Trane Scroll with 3 Compressor Sets (Trane TrO) .......ciiiiceiii i e aa e 60
11.12. Trane Scroll with 4 Compressor Sets (Trane QUAa).........ccuuiiieiiiiiiie e e 60
Chapter - 12. Standard Control OptioNSs ... 62
L B € 1= o T = I @ o] (o] o T PRSP 62
12.2. Magnum Control ZONE LOGIC ......uuuieeeiiiiiiee ettt ettt e e ettt e e e e et e e e e e aabbe e e e e s nbeeeesannneeas 62
LR T @70 o 410 0o T T I 1= 1011 o) o 1SS 62
P2 T T - o = PO PRPRRR 62

2 T @70 o 1 o] 174 1= TSSO 62

LR 1070 B @7 o1 1 o] IR 7= o =T ) PR 62
12.3.2.2.  Control Input Rate of Change ............eeiiiiiiiiii e ereeee e 63
12.3.2.3.  Step Delay and SenSitivity ........coooiiiiiiiiii e 63
12.3.2.4.  Last step TemPpPerature ON.... ...t e e et ee e e s abeeeeeeans 63
12.3.2.5.  LoW temMPErature Off .........ooo i 63

L R Vo] e= o T IS] (=T o @7o] o i) I I o T o2 ST PRRP 63
12.5. Variable Capacity CONtrol MethOd ...........ueiiii e e e 64
12.5.1 Screw Compressor With Slide PISTON .........cueiii i 64
12.5.2 Compressor with a Variable Frequency Drive (VFD)........coooiiiiiiii e 64
12.5.3 Example of a system with 3 variable Step COMPIreSSOrs ..........ciiiiiiiiiie i 64

5



MCS-MAGNUM V17

P T 070 ¢ o] =TT g Y/ o 1= T PRSP 65
12.7.  Compressor SetUp and OPLIONS .....cocoiiiiiiiii e e e e et e e e e e b e e e e s nbe e e e e e nnneeas 65
12.7.1 Compressor INfOrmation SEIUP .......oi i e e e e e s ee e 65
12.7.2 For additional fine tuning, four setpoints have been added to provide flexibility: ............cccccocoiiiiin 66
12.8.  Compressor Setup and OPLIONS .....cccoiiiiiiiii et e e e et e e e e e e e e e s nbe e e e e e nneeas 66
12.8.1 General INfOrMEAtioN..........eiiiii ettt e e bttt e e e s sttt e e e e sanbe e e e e e abreeeaenanes 66
12.8.2 Compressor INfOrmMation SEIUP .......oiuiiiiii e e et e e s eee e e e 67
A B I O o T = 7= ET T (U o R PO RRP RPN 67
12.8.4 MOADUS FAUIt SENSOTS .....ooiiiiiiiiiie ettt e e sttt e e e e s bt e e e s sabee e e e e sanbeeeeesanbeeeeaennes 68
12.9. Relay Output INformation SCreen SEIUP ....cooo i e 69
12.10. Special Pattern for SCroll COMPIESSOIS.......ciiuuiiiii ittt e e e e e et e e e e sbae e e e s e nreeas 69
12.11. Start Multiple Compressors To Turn On TOGELNET.........coouiiiiiii e 70
12.11.1 The following is a sample of the four-compressor SEtUP: .......c..eviiiiiiie i 70
12.11.2 Pattern of the four-CompPreSSOr SEHUP: ........uuiii i e 71
12.11.3 The three-compressor type will be setup as folloWS: ... 71
12.11.4 Pattern of the three-CompresSSOr SEIUP: .......uuiii i e 72
12.11.5 Safeties are the same for both COMPreSSOr tyPesS.......cuvviiiiiiiiie e 72
12.12. Compressor AULO ROTALION ......ooieiiiii e e e e e e e bt e e e s e nneeas 72
12.13. Expanded Compressor Rotation to Check for Maximum Run Time .........cccooiiiii e 73
L2 S (U ] (o 10 o T2 (o 11 | SRR PR 73
1215, CUSIOM ROTATION ...t e ettt e e e et e e e e e e bt e e e e e e nbb e e e e e snbeeaeeennneeas 74
12.16. Compressor ANti=CYCIE LOGIC .....uuueieeiiiiiiiee ettt ettt e e e e sttt e e e e e sabb e e e e e s nbe e e e e e snnteeeeeaneeeas 74
12.17. Part Wind and Star Delta Starters ............eoi i 75
12.18. Full Load Amp (FLA) calculation and slide poSitioning ..........coooiiiiiiiiiii e 75
1219, Chiller Barr@l HEALEN ... ettt e e e et e e e e et b e e e e s nbe e e e e anneeas 75
T2.20. HOU GAS BYPASS. .. i iiiiiiiei ittt ettt e e e sttt e e e e a bt e e e e e bttt e e e e eabee e e e e e n b et e e e e bre e e e e e nreeeeeennnreas 75
12.21. Chilled Water RESEL......ccoo ittt e e e e et et e e e e bt e e e e e anbb e e e e e s nbeeeeeannneeas 76
12.22. Turbocor Chillers - NEW OPiONS: ......ccoiuiiiie ettt et e e e e e e e e e s ab e e e e e sbae e e e e anreeas 76
12.22.1Balancing Valve CONTrOl : .........ooiiiiiiiii ettt e e et e e e e e b e e e e e e nbee e e e ennee 76
12.22.2 S1AQGE VAIVE CONMIOL: ...ttt e e e s ea bt e e e s aab ittt e e e s anbeeeeeesbbeeeeeeanbeeeeaeanes 76
Chapter -13. Ol Control Options ... e 78
LS TR IR O T =T 0 E= 1 1= 1o o T @ o3 i o S 78
RS T2 I o W1 o I Vo 1= Tex 1 o] o T @7 o3 i o o S 78
13.2.1 HARTFORD Compressor Liquid Injection Oplion ..o 78
LS TRC T O T1 I @7 To [T o @] ]« [ o S 79
RS T S O T1 U Ty aTo T @ oo i o] I @ o) i o o 1S 79
13.5. Ol Differential CalCUlatioN ..............oii i e e e e e enbe e e s abeeas 80
T13.6.  ONJOM  SWILCNES ... et e e e et e e e e bt e e e e e b bt e e e e e nbe e e e e e nneeas 80
13.7. MCS-Magnum QOil Recovery Logic Tandem Variable Speed & Fix Speed Scroll comps. ......cccccccvveeeeennn. 80
G T 00 B o U o T USSR 80
G T A7 = o [ =T 0 =Y o1 £ S S 80
13.8.  Primary/Secondary Tandem SCroll Option:.........coi i 82
13.8.1 OIl RECOVEIY LOGIC: ..ttt ettt ettt e e a bt e e e s aabb et e e e e aab e e e e e s sbbeeeeesaabeeeeaeanes 82
13.8.2 BalanCe MOGE: ........ooiiiiiiiiii ettt e e ettt e e o aa b et e e e e e b et e e e e aabee e e e e e aabe e e e e e abreeeeeane 82
G I T = To T 1S3 1Y (o T [PPSO PPPPUTTPPRPN 82
13.9.  Setpoint #139 LOW Ol LEVE SAfEtY ........ueiiiii e 82
13.9.1 Setpoint DeSCrIPHONS ONIY ......eiiiiiiiiieee et r e e e e e e e e e e e e ae e e e e e aeeeeessaaannnsennneeeeaeaeas 83
13.10. Low Suction Unloading and HOIAING.........coiiiiiiiiii et 83
13.11. High Discharge Pressure Unloading and HOIAING .......coooiiiiiiiiii e 83
13.12. High Discharge Temperature Unloading and HOIdING ...........cooiiiiiiiiiiiiie e 84
13.13. High Ampere Unloading and HOIING .......c.coiiiiiiiii et 84
13.14. Low Water Temperature Unloading and HOIAING .........cccoiiiiiiiiiii e 84
13.15. Energy Efficient CoOmMpPressor Staging..........o uueei ittt 85
13.16. Chilled Water PUMP CONTIOL ... ...t e e e e e e e e e e e e e e e e e e e e e e e nnnrennneeeaaeeens 85
13.16.1 Special Rotation for Chiller PUump ROtation ...........oooiiiiii e 85
13.16.2 Special Rotation For Process Pumps Rotation. ... 86
13.17. Process Pump (Heat EXchanger) CONIOl .........cooiiiiiiiiiiie et 86




MCS-MAGNUM V17

13.18. Control Power Relay (NO StOP) .....uiiiiiiiiiiii ittt e e ettt e e st e e e s nbe e e e e e enneeas 87
13.19. Low and High Ambient SNULAOWN........uuiiii e 87
13.20. Imperial, Metric, and Combined Unit SENSOr readingS...........coiiiciiiiiiiiiie e e e 87
13.21. Warning and Alarm Relay OUIPULS .........uiiiiiiiiiie e e et e e e e e 87
13.22. Vi Port Control Logic (Open Drive SCreW ONIY) ......oc.ueiiiiiiiiiiie et 88
13.23. Operating SCREAUIES ...........uiiiiiee et e e et e e e e bt e e e e e anb bt e e e e e nbe e e e e e nnneeas 88
13.24. Mod-Motor Limit Control for Flooded Chiller..............uuiiiiii e 88
13.25. Hot Gas Reheat (HumIidity) CONIOL..........eiiiiiii e 88
13.26. Extra Liquid Line Solenoid CONIOL ..........uiiiiiiiiii ettt e e st e e e e nbe e e e e neee 89
13.27. Outside Air Economizer/Fluid Cooler With ANGlOG .......coioiiiiiiiiiie e 90
L T2 A I @ 011 o1V @7 (o PO UPT RPN 90
13.27.2 ECONOMIZET ST UP ..eeiiiiiiiiiie ittt e e e ettt e e e s bttt e e e s et beee e e snb et e e e e snbbeeeeesanbeeeeeeannes 90
13.27.3 SeqUENCE Of OPEIAtiON .....ccoiiiiiiii ittt e et e e e e rb e e e e e snbee e e e e e neeeeeeennee 90
13.27.4 Outside Air SUPPIY ECONOMUZET .........ueiiiii et e e e e 91
13.27.5Mechanical Cooling EN@DIEA .........coouiiiiiiie e e 91
13.27.6 Example: Fluid Cooler with VFD condenser fan...........c.ooiiiiiiiiiiii e 92
The economizer AO has been selected and there are no separate economizer fans. ..........ccccccevvieeeninnnen. 92
13.27.7 Example: Fluid Cooler with condenser compressor fans ..........cooooiiiiie e 93
13.28. High Suction Superheat SAfety ..........ooeiiiiii e 94
13.29. Low Temperature Safety and Unload (Low Saturated Suction Temperature).........ccccccceeevvevcciieiiiiineneeennn. 94
Chapter -14. Using Lookup Tables ... e 95
14.1. Lookup tables used with MCS-MAGNUM CONEIOIS ......ccoiiiiiiiiiieeee e 95
14.1.1 Setting up a Lookup table using MCS-CONFIG ...t 95
14.1.2 Setting up Lookup table #1 - see SCreen 3 belOW: ..o 96
14.1.3 Viewing the Lookup Table in MCS-CONNECT ..........coooiiiiiiiiii e 97
14.1.3.1.  Using as Control TEMPerature SENSOI ..........coouiiiiiiiiiiiiiie e rreeee e 97
Chapter - 15. Ice Making Capabilities ... 98
15.1.  HVAC/R unit using the cooling target reSEt ...........oociiiii i e 98
15.1.1 Target (SP #1) RESEE SENSON......ciiiiiiiiiii et e e e st e e e sttt e e e s st e e e e e ssntaeeaessnstaeeeesasseeeeesanes 98
15.1.2 Reset Sensor Type Target RESET ........ooi it e e et e e e s staeeeeeenes 98
15.1.3 Reset Sensor Type ‘Network Target RESE ........ccuvviii i 98
15.2. 18 MAKING MOME ...ttt oottt e et e e e e e e e e e s nesbe et e e eeaaaeeeaaaannnrnsneeeeeas 99
15.2.1 Terminating of ice MakiNg MOGE..........ooiiiiiiiiiie e s e e et e e e s snree e e e s sbeeeeeeanes 99
15.3. System as a pure ice making unit, TUrbo Ice Maching ............cooiiiiiii i 99
15.3.1 The # Liquid LINE SOIENOIAS .......ueiiiiiiiei ittt e e e e e e et e e e e e e e e e e e s e anabraaeeeeeeas 99
15.3.2 Required set points for defroSt CYCIES ........vviiiiiiiiie e 100
15.4.  Turbo Ice Maching OPEration .............ueeiiiiiiiiiii et e e e e e e e et e e e e e e e e e e e e e eanaaereees 100
Chapter-16. Rapid Start ...t 102
16.1.  PUIPOSE Of CRANGE.....ceeiiiiiii et e e e e e e e e et et e e e e e e e se e et abraaeeeeaaaeeessaaaanrrnnnneeeeas 102
16.2.  EXisting Config Parameters .............uuiiiiiiiiiiiii it e e e e e e e e e e e e e e aeaaeas 102
16.3.  NeW Config Parameters ..........ccooiiiiiiiiicc ettt e e e e e e e e e et e e e e e e e e e e s aeaannrrraeaeeaeas 102
16.4.  CalCUIALEA VAIUES ........oiiiiiieiieie ettt a et h e e st e et e nb e s b e n e 103
LGRS T W To [ [odl = To [ 114 =Y g =Y oSSR 103
16.6. Modification to Magnum STatus SCrEEN............coo e e e e e e 103
Chapter - 17. Setpoint FUNCHIONS ... 105
(Y o] =T [ T=T - To T g oo T | O PRSP 105
17.1.1 St UP e SENSOT tYPE ...eiiiiiiiiiiii et e e ettt e e e s et e e e e s sbbee e e e e anbeeeeeeanes 105
17.1.2 UNBALANCED Voltage Setpoint..........cooiiiiiiiiiiiiiie ettt e e e enee e e e 106
L /(o] (o N 3 oL PP 106
17.2.1 Add an Amp Imbalance Safety Test to the existing Amp Safeties. .......c.cooiiiiiiii, 106
17.3. Custom display description Of CIFCUIL ..........coiiiiiii i 107
17.4.  User Logic RO Delay Before Off ...ttt 107
17.5.  Additional INfOrmation MESSAGES ......coiuuiiiiiiiiii e e e e e e e s an e e e 107
T7.6.  PUMP ROTALON ..ottt e e s ettt e e s ea bt e e e s sbb et e e e e aabeeeeeeanbeeeeesanneneeeeaanes 107
17.7. Process Pump Addition and RoOtatioN ..........ooiueiiiiiiii e 107
17.8.  MOP Control Option t0 EXV LOGIC ....ouviiiiiiiiieee ettt et et e e e e 107




MCS-MAGNUM V17

17.9. Delta Temperature EVAPOTator ..........coiiiiiiiiiiiiiee ettt e ettt e e e sab et e e e s sbbe e e e e s anbeeeeeeanes 107
17.10. Condenser LOW AMDIENT ..ottt e e e st e e e s sbb e e e e s anbeeeeeeanes 107
17.11. New Pressure SENSOr SUPPOIEA ........ouuiiii ittt st e e e et e e e e e nbee e e e e snbeeeeeeneee 107
17.12. Centrifugal Vane CONMIOl ........ooo ittt e e s ettt e e e s et e e e s sbbeeeeesanbeeeeeeanes 107
17.13. External Centrifugal Purge CONIOL..........cooi i e rnre e e e 107
17.14. MCS TouCh SCreens INtEITACE ........ooi i 107
L S TS 1= g 1T Y= Y= o o PP PR 107
17.16. Virtual Points Separated From Real POINtS .........cooiiiiiiiiii e 108
L A /1] = (o 3 =) Y @7 o]l oo o USRI 108
17.18. Low Discharge Superheat Adjustment to EXV LOGIC........cuuiiiiiiiiiiiieiiiie e 108
17.19. Normal Condenser Discharge Control BYPassS..........ueiiiiiiiiiiiiiiiiie e 108
17.20. Test for Voltage Out Of BAlANCE .........ooouiiiiiiiii e e 108
17.21. Expanded Testing of Low and High Off ..o 108
17.22. Expanded Compressor Rotation to Check for Maximum Run Time ...........cccoeiiiiiniii e 108
17.23. New Option to test for Low Superheat on Suction or Discharge PSI ...........cccccoiiiiiiniiii e 109
17.24. New Large Character Screen Displaying Control Information.............cccccoiiiiii i 109
17.25. Circuit Amp Value added to Circuit Status SCreen ..........ccueviiiiiiiiiii e 109
17.26. Low Discharge Superheat Test t0 ECONOMIZEN..........ccoiiiiiiiiii i e 109
17.27. Tonnage and KW INfOrMation .........oooiiiiiii e et e e e e e e e e 109
LA B B A RS T= ] T PO UPRPTPRRR 109
17.27.2 TONNAGE SENSOIS ...ceiiiiiiiiiee ettt ettt e e e ettt e e e sttt ee e e e e be et e e e aasbeeeeeeaabbeeeeeaanbeeeeeeabbeeeeesanbeeeeesaanbeeeaenans 110
17.27.3 Configuring KW @nd TONNAGE.....ccceiiuiiiiie ittt ettt e ettt e e e s et e e e e snbe e e e e s abreeeeeaans 110
A T O 11 I o oY - | =Y R 112
17.29. RTC ACCESS 10 USEI LOGIC . eiieiiitiiieeiiiiiie ettt ettt e e e sttt e e s st e e e e e abbe e e e e e anbeee e e e anbeeeeeennnees 112
Chapter - 18. Condenser Types Supported by the Magnum ... 113
18.1.  Condenser INTFOAUCTION .........oii ittt e et e e e s aa b et e e e sab e e e e e s abeneeeeanes 115
18.1.1 RO Step Condenser Cut IN — OUL LOGIC .......euiiiiiiiiiiiiiee e 115
18.1.2 RO Step Condenser with Variable Speed Fan ...........ooooiiiii e 116
18.1.3 CONAENSET CONTIOL ..ottt e e s bbbt e e e e bbb e e e e s st bt e e e e s nbbe e e e s annneeeeean 116
T8.1.3.1.  COMMON TEIMIS ...ttt ettt e e e et e e e e ab et e e e e abb e e e e e enbbe e e e e anbeeas 116
18.1.3.2.  Control Discharge Pressure CalCulation .............cceoiiiiiiiiiiiii e 116
18.1.3.3.  CONAENSEIr RESEL ..ottt e e as 118
18.1.3.4.  Condenser LOW AMDIENT ... . e 118
18.1.3.5. Condenser Related Setpoints ........ ..o 119

18.2.  CONDENSER TYPES ...ttt ettt et e e et e e et e e e s e e e et eeeaaeee e teeeeaneeeaseeeeamseeeanseeeanseeennneas 119
LR T2 I [0 B @7 o] Lo L= g T PO PP PPPPOPPPPR 119
18.2.2 RO SEEP COMMON ...ttt ettt e e e e e e e e e e e et eeeeeeeeeeaa e nneeaaeeeeeeaaeeeesaaaannnseneeeeeeaaaens 119
18.2.2.1. RO Step Common with a Fan AO and Condenser Faults.............ccccccoeeiiiiiiiiiiiiceeeeeeee, 120

18.2.3 RO SteP INAIVIAUAN ....eeieiiieiii ettt ettt e e et e e s te e e s te e e aeeeeeaneeeaeneeeeaneeeeanneeans 121
18.2.4 RO Step COMDINEA ...t e e e e e e e e e e et e e e e e e e e e e e e aa e nnnrneaeeeeaaaeens 122

LR T2 S I Y[ To [ U] = i o o OO OUP PP PPPPRR 122
18.2.5.1.  Modulating COMIMON .......eiiiiiiiiiie ettt e s abb et e e aabb e e e e s annneeees 122

18.2.6 Modulating STEP COMIMON ...ttt e e e e e e aa b e e e e sbb et e e e eaabeeeeesaanbeeeeeens 124
18.2.6.1.  Modulating INAIVIAUAL ........ccooiiiiiii e 124

RS A (O TR 3T T =Y OSSPSR 125
RS T I TU - OSSPSR 125
18.2.9 CommoON VFD Fan W/BYPASS .....ccoiiiiiiiiiiiiiiiee ettt ettt sttt ettt e e e s abb et e e e sanbe e e e e e anbeeeaeea 125
18.2.10 Evaporative types of Condenser CONLIOl..........cooiii i e e e e e e 127
18.2.11 RO Adaptive Bank— Air cooled Condenser Fan CoNntrol............ooouiiiiiiiiiiiiiiiiieeeeeee e 128
18.2.12 RO Adaptive Common — Air Cooled Condenser Fan Control.............ccccciiiiiiiiiieee e 129
18.2.12.1. Adaptive Condenser Control SEtpoiNtS ... 129
18.2.12.2.  Adaptive CONLrOl LOGIC ....eeeiiiiiiiiieiiiee ettt e e s aaane s 130
18.2.12.3. Adaptive ROtation LOGIC .....coiueiiiiiiiiiieee e 130
18.2.12.4. Viewing on MCS-CONNECT and MCS-MAGNUM LCD KEYPAD..........cccccceiiiiieeiiniiieeenns 130
Chapter - 19. Condenser Logic using PID Control ..., 132
19.1.  Setpoint Definitions used for Condenser PID Control LOGIC..........cvieiiiiiiiiiiiiiie e 132

8



MCS-MAGNUM V17

19.1.1 Recommended Setpoint RanNge (134A) .. ... e snbeeee e 132
19.1.2 HVAC/RTU PID CONTROL DESCRIPTION ......utiiiiiiiiiiie ettt e e svrae e e e enraeea e 132
19.1.3 Example: SETPOINT INTERACTIONS & DEFINATIONS .......oooiiiiiieiee e 133
19.1.4 PID Modulating INdividUAL............ooeiiiiiiiie e e e e ee e e s s e e e s earaeeeean 134
RS T BRI o | B IS (=Y o T @0 431 1 4o o SRR 135
19.2.  PID CONTROL .oeiiiiiiitiiee ettt e ettt e e e e ettt e e e e etbae e e e e sbbeeeeeeaabaeeeeesssaeeaesaabsaeeeeaasseneeessassaeaaeaanes 136
Chapter - 20. Electronic Expansion Valve Control ..., 137
20.1.  Electronic Expansion Valve Control LOGIC (EXV) .....uiiiiiiiiiiiii e 137
D24 B Ot O )V @ 1 o RS = (=T USSR 141
20.1.2 EXV Maximum Operating PrESSUIE ........c.uuiiiiiiiiiiee ettt ettt et e e 142
D24 T O T = T [T o g B Y (1 o USSR 142
20.2. ‘Evaporator or Condenser Refrigerant Level Control ... 144
20.2.3.1.  Minimum Refrigerant Level target (HVAC ONLY) ....ouiiiiiiiiiie e 144
20.2.3.2.  Evaporator LeVEl CONtrol ...........e ittt e e e e e e e e e e e 144
20.2.3.3. Condenser Level CONtrol ....... ... it e e e e e e e e e e e e e e anas 144

20.2.1 EXV control methods for Step Loading COMPrESSOrS ......ccuuiiiiaiiiiiiiiieiiieieee e e e e e e e e e e e e e 144
Chapter - 21. Sub Cooler EXV Control LOgicC ... 146
211, NEW SENSOTN INPULS ..eeeiiiiiiii ettt e e e e e e e e e e eeeeeee s e e et b st e e eeaeaaaaeeesaaasnsssseeneaess 146
D I = N o= Yo T 10 o | (= PSP 146
21.3.  EXisting Relay OULIPULS .....ooiiiiiiiiiiee ittt e e e e e e e st e e e e e st e e e e e anste e e e e e asteeeeeeansbeeaeeennreeas 146
D S 0% | Lo =1 1= Yo IRV 11T PSP 146
D I T N\ = 0o o T T = 1= 0 4 1= =Y RSP 147
b L T oo | (o 3T o (U1 =T 0 0 1= o1 T PP 147
Chapter - 22. EXV Control SSH, SSH2 ... e 149
22.1.  Fast Suction Superheat (Fast SSH) ........ooooiiii e e a e 149
22.2. Fast Suction Superheat 2 (Fast SSH2) ... e 149
22.3. Selecting Fast SSH or Fast SSH2 in MCS-CoNfig ........ccooiiiiiiiiiiiiiieeeee e 149
D S O (o U 0 == T TSP 150
22.4.1 Selecting the ‘EXV Control’ tab you are prompted with the following:..............cooeiiiiiiii s 151
22.4.2 SeleCtion OPLONS .. ..ottt e e e e e e e e e e e e e e e e ———reaaeeeaeaaa e —————rrrraaaaaaaaaan 151
22.4.3 ComPresSOr EXV RESUILS......cciiiiii ittt e e e e e e e e ae e e e e e e s e e e eeeeeaaaeeeaaaan 152
22.4.4 SUDCOOIET EXV RESUILS ...coiiiiiiiiie ittt ettt e ettt e e e sttt e e e e et et e e e e santaeeeeesnbteeeeesanteeeaeesnnes 152
22.4.5 MCS EXV Factory Default Set POINT ..........coiiiiiiiii e a e 153
22.4.51. Fast SSH2, Suction Superheat, Plate HX...........coooiiiiiiiiiie e 153
22.4.5.2. Fast SSH2, Suction Superheat, DX Coil.........c..uueiiiiiiiiiiiiiieeee e 153
22.4.5.3. Fast SSH, Suction Superheat, DX BarTel...........ccoviiiiiiiiiiiiiiiiiieeeeee e 153
22.4.5.4. Fast SSH2, Discharge Superheat, DX Barrel .............cooooiiiiiiiiiiiee e, 153
22.4.5.5. Fast SSH, Suction Superheat, DX BarTel...........ccoviiiiiiiiiiiiiiiiieeecee e 154
22.4.5.6. Suct Spht, Suction Superheat, DX Barrel ...........cooiiiiiiiiiiiiiiieiieeece e 154

22.5. Set Point Descriptions (Fast SSH & FaSt SSH2)..........coooiiiiiii e 154
22.5.1 Set POINT AJUSIMENTS .....oiiiiiiiiiiiie e e e e e e e e e e e e e e st eeeeeaaaeeeaaaas 156
22.5.2 Low Suction MUILIPHEr-SP 13 ..o e e e e e e e e e e et re e e e e e e e e e e aeanns 156
22.5.21. Low Superheat AdjuSIMENT-SP 15 ... ..o 156
22.5.2.2.  EXV Startup TiMeE-SP 20 .......oooiiiiiiiie et e et e e st e e s ee e 156
22.5.2.3. EXV Compressor Start Delay-SP 20 ...........cc.cuiiiiiiiiieeee e 156
22524, EXVTarget & EXV Fast ZoNe-SP 9 ...t 156

D T o= T A S IS = Y= PSP 157
22.6.1 FAST SSH2 State FOIMAL .......ooiiiiiiiiie e e e et e e e et e e e e e snree e e e eneee 157
Chapter - 23. General Introduction to EXV PID ... 158
23.1.  MCS PID REQUIREMENTS . .....oeeiiii ittt ettt e e et e e e e et e e e e e et e e e e e et e e e e e e e nbeeaeesanabeeaeeanreeas 158
23.2. Calculations for the adjustment 10 EXV VaIVE........c..uiiiiiiiii e 158
23.3.  EXV PID FIMMWAIE ...oiiiiiiiiii e ettt ettt e e ettt e e e e et e e e e e et bt e e e e e abaeeeeesabaeeaeeaasbeeeessansbeeaeeannrenas 158
23.4. MCS PID REQUIREMENTS . ... ..ottt et e et e e e e et e e e s et e e e e e e abae e e e e asbaeeeeensreeeeeannres 159
23.5.  Selecting PID in MCS-CONFIG.......cooiiiiieeieiiee ettt ettt e et e e e et e e e e et e e e e e enbae e e s ensbeeaeeenees 159
D22 TG TR O 1 o1 U 1 = 2= TSSO P 159
23.7.  Selecting the ‘EXV Control’ tab you are prompted with the following: ..........ccccco i, 160

9



MCS-MAGNUM V17

DA R S TS 1= [T (o o IO o] 1] F= S U 161
23.9.  ComMPresSOr EXV RESUIS .....ccoiuiiiii ettt et e e ettt e e e e ettt e e e e e nbe e e e e e snbbeeeeeenreeas 161
23.10. Set Point DesCriptioNs (PID)........coiiiiiiiiiie ittt e e e et e e e e b e e e e nreeas 162
23.11. PID Example Setpoint DEFAUILS ........coouueiiiiiiiee e 163
23.11.1 SUDCOOIEIr EXV RESUILS ..ottt ettt e e e s ettt e e e s eab e e e e sbbeeeeesanbeeeeeeannes 164

23.12. EXV PID Ki Delay Timer and Ki ACCUMUIATOT ............ooiiiiiiiiii ettt 166
23.13. Logic to Determine which K MUIIPIIErs t0 USE .........uiiiiiiiiiiiii e 167
23.13.1.1. Switching to Fast K multipliers is based on: ... 167

23.13.1.2. Switching to Slow K multipliers is based ON: ... 167

23.13.1 Rate of Change_- MoviNg t00 Fast .........oouiiiiiii e 168
23.13.2 Rate of Change - Moving SIoW ENOUGN ..o 168

23.14. MCS-Connect Evaporator EXV PID Status ........coocuuiiiiiiiiiiieie et 169
23.15. Allowing an Adjustments t0 the EXV ValVe.........coii e 169
Chapter - 24. EXV Level Control using PID ... 170
241, Setting Up EXV LeVEl CONIOL.......ooiiiiie et e e e e bt e e e eareeas 170
24.1.1 Setting up EXV Level Control — User Defined..........ooiiiiiiiiiiiiic e 170

D I O (o L = 2= TS T T T (o USSR 172

24.1.3 Setup using EXV CONTROL WIZARD........uoi ittt tee e e s seee e e eneeeanneeeesnneee e 172

24 1.4 Low Discharge Superheat EXV Target Adjust LOGIC........ccouiuiiiiiiiiiiiieiiiiee e 173
24.1.41. The Low Discharge Superheat I0giC: .........ccoiiiiiiiiiiiiiii e 173

Chapter - 25. Analog Output Control using PID ..., 175
Chapter - 26. Capacity Control Logic Using PID ..., 177
Chapter - 27. Network ProtocCols ... 179
27.1.  Protocols MCS CONrOIErS SUPPOIT: ........ciiiiiiiiiie ittt et e s e e e s e et e e e e snbee e e e e nnbeeeeeennnee 179
27.1.1 Protocols MCS CONrOIErS SUPPOIT: ......ci ittt e et e e s e e e e e e snbee e e e e enneee 179
Chapter - 28. WIRING MCS-BMS GATEWAY e 180
28.1. WIRING BACnet IP OR MODBUS IP TO BMS OVER ETHERNET ........oiiiiiiiiee e 180
28.2.  WIRING for MCS-BMS-GATEWAY for BACnet MSTP, Johnson N2, or LonTalk to BMS........................ 181
28.3.  EXAMPLE NETWORK ...ttt ettt ettt et e ettt e e s te e e amee e e et e e e ameeeeamseeeaaseeeanseeeanseeaanseeeanneenn 182
28.3.1 Standalone MCS-Magnum (using Modbus RTU ProtocCol)...........ccceeiiiiiiiiiiiiiiiee e 182
Chapter - 29. NMODBUS RTU et sae s 183
29.1.  Setup the Modbus from MCS-Config’s Magnum Setup Screen(see below):.........ccccceevviiiieiiiciire e, 183
29.2.  From MCS-CONNECT's Service Window RS485 tab (see below): .......cccoviciiireiiiiiiie e 184
29.3.  From Magnum LCD/Keypad(SEE DEIOW): .........uiiiiiiiiiie ittt e e et e e e e snee e e e e nnaee e e e enees 184
29.4. In MCS-CONFIG you can see & print a list of the Modbus Registers (see below):..........cccccevevieriennnee. 185
20.5.  MOADUS FAUIt SENSOTS......cciuiiiiiiii ittt ettt e bt e e sa e e e st e e e sab e e e sabe e e sabeeeeabbeesbeeeesnnee s 186
Chapter - 30. BMS Communication Protocols ... 187
30.1.  MCS-Magnum to BMS CONNECLIONS .........uuuiiiiiiiiiiee et e e e e e e e s e r e e e e aaeeeaeaans 187
30.2.  SeNSOr INPUE POINTS ... e e e e e e e e e e e e e e e e eaeeesessaaaabrsareeeaaaeeeaaaan 188
30.3.  Relay OUIPUL POINES.. ... e e e e e e e e e e et e e e e e e eaeeesessaanaabrsareeeaaaeeeaaaan 189
RO 1= 1 oo | (=S PPPRPRRR 190
30.5.  Chiller/COmMPreSSOr STALES. ... .uuuiiiiiii e e e i e i it e e e e e e e st e e e e e e e e e e e bt aeaeeeeaaaeeesesasasaabasaeeeeaaaeaeaaaan 190
30.6.  Chiller/ComPreSSOr POINES .......uuiiiiiiie e e e e e e e e e e e a e e eeeaaaeesssaasaabasaereeaaaeeeaaaan 191
L0 A U 1o 11 9 F= 1 00 OO PO PTPRPPR P 195
30.8.  COMPIrESSOr AlGITNS ... .ottt e e e e ettt e e e e e e e e e s e et a e e e e et eeaeeeeeesaaaaatasaeeeeaaaeeesesaaassabssaneeeaaaeeeaaaan 196
30.9.  Network inputs 10 MCS-MagNUM ..o e e e e e e e e e e e e e s s e nb e e areeeaaaeeeeaaaans 202
30.10. MCS-BMS-GATEWAY PROTOCOLS (over Ethernet - Modbus RTU) ......ccccviiiiiiiniiiiieieeeeeee e 203
30.10.1 ETHERNET NETWORK PROTOCOL.......uttiiitiiiiiieeiie ettt 203
30.10.2 MODBUS RTU PROTOGCOL ....ceeitiiiiittie ettt ettt sttt aste et et e e sbe e e sbeeesne e e s snreeenee 204

30.11. PROTOCOLS USING MCS-BMS-GATEWAY .....oiiiiiiiiiiieiiit ettt esnnnee e 204
30.11.1 MODBUS TCP/IP PROTOGCOL ......ctiitiieiiiteeiiet ettt ettt sb e e s nnne e 204

30.12. PROTOCOLS USING MCS-BMS-GATEWAY ..ottt ettt 205
Chapter - 31. HVAC Unit and Compressor State Chart ..., 206
31.1.  Reading Alarm Points FOr MCS-MAGNUM ..........uuiiiiiiiiii et e e 208
31.2.  Reading Alarm Points FOr MCS-MAGNUM ..........uuiiiiiiiiie ettt e e 209




MCS-MAGNUM V17

31.3. BMS ALARM TYPES ... .ottt ettt e sttt e st e e e m e e e et e e snteeeeseeeanteeeeaneeeenseeeeanseeensseeesnseeanns 210
31.4.  BMS PoINtS Alarms CRart..........oeoiiiiiiiii i e e e e e e e s s e ar e e e e e aeeeeseannnsnrasaneeeaaaeeeeenan 220
Chapter - 32. Magnum Alarms and Safeties ... 224
32.1.  INfOrmMation ONIY AJGIMNIS ....coo ittt e e et e e e e e bbb e e e e e e b e e e e e e nbbe e e e e anreeas 224
32.1.1 System Generated AlGIMS ........ooiuiiii i e e e e e areeas 224
32.1.2 User INItIAted AIGIMS ......oooiiiiii ettt et e e e e e e e e s et e e e e e aaeaeeesaannnreeeeeeaaaeeeeaaaaannnnes 224
20t B W | (o0 =Y i {o N = 4 0 T SRR 225
32.2. MagnUM SYSIEM ALBIMIS....coiiiiiiiiie ettt et e e o bbbt e e e e b b et e e e e bbbt e e e e aas b e e e e e e anbbe e e e e anbbeeeeeanreeas 225
K B 0o o T 0] =1 (1o g I £= 1 - T PP PRPP O 225
32.2.2 MCS LoCal NetWOrK AlGImMS . ...ttt e e e e e e et e e e e e e e e e e e e s e nnnneeeeeeeaaaeeeeaaaannennes 225
32.2.3 KeY SENSOIS AlBIMNS ....ceiiiiiitieie ettt e e e e s e e e e e a b bt e e e e e aa b bt e e e e e b be e e e e e anbbe e e e e anbeeas 225
32.2.4 EmMErgency StOP AlBIM........ueiiiiiiiiiie ettt e e e e e e e br e e e areeas 226
32.3.  Setpoint SAfety @larmS ... ..o e 226
32.3.1 Sensor Inputs Used With Magnum Setpoint Safeties: ..., 226
32.3.2 SetPOINt SAfEHES ... e e e e e e e e e e e e e e e e e e e e e e annnnee 226
Voltage SeNSOr (08.00-R) ... uuuiiiiiiiiiiii ittt e e e e e e e e b e e e e e b e e e e e e b e e e e e anreeas 228

MOLOr AMPS (08.00-R) ... .eeeeieeiiiiiee ettt h et e e e et ettt e e s bbb et e e s o bttt e e e e abb et e e e e nae et e e e e bbee e e e e nnnaeeeean 228
Add an Amp Imbalance Safety Test to the existing Amp Safeties.(17.35) ... 228
K2 S NV 14 oTo 1 @70 ) gl @00 o] o1y ST-X:To ) gr N F= o 1< U REERRRR 228
Chapter - 33. Troubleshooting Quick Reference ... 231
Chapter-34. Magnum Setpoints ...t 233
Rt I 1= 1 0o | A Y/ o 1= SRR PPRPRRR 234
K7 T I S = I 1\ O TSP P PP U PP PPPP 234
34.1.2 LOCKOUT ...ttt ettt bt ettt a e ek et e 1kt e s et e £ b et e eab et e e b et e eabe e e e s b e e e nn e e e nnreeennnes 234
34.1.3 ALARDM ...ttt h bRt b et e bt e e b et e e b et e e nr e ann e e nnre e nanes 234

K7 3 I S T 1o TP OUP PP TPRP 234
g O T - o = RPNt 234
B4.1.8 DIBIAY ...eeeeeeie ettt h e b et e e b e et e s n et e anre e nanes 234
34.2.  WINdOW/Safety EXIENSION .......ueiiiiiiii it e e e e e e e e e e e e e e e e e e e e e e e s b raareeeaaaeeeaaaan 235
34.2.1 Time and seconds t0 ignore for SEIPOINTS...........cooiiiiiiiiiii e e 235
34.3.  Setpoints for MagnUM HVAC ... ... e e e e e e e e e e e e e e s s e nbeaareeeaaaeeeeaeaaans 236

1



MCS-MAGNUM V17

Chapter -1. Introduction to the Magnum

About the Magnum

The Magnum controller is a microprocessor-based control system designed to provide complete control of many
different types of compressors of both fixed and variable capacity, as well as many additional features. Sup-
ported control options include multiple liquid line solenoids, electronic expansion valves (EXVs), liquid injec-
tion, economizer, hot gas bypass, variable frequency drives for compressors (VFDs), digital scrolls, and
many more.

Applications vary from control of a single compressor to complex multiple compressor systems.
In all applications, however, safety and operating efficiency is of primary importance.

The controller interface is made to be informative and meaningful, with built-in logic to prevent unsafe conditions from
occurring. This helps reduce or even completely eliminate nuisance alarms.

Magnum Industrial Control Panels

Industrial Control Panels are available configured with many different options including a Keypad or a 15.4
Touchscreen installed with MCS-CONNECT using graphics designed for your controller.

Control Panels are available in three sizes, Small Panel, Medium Large Panel and Large Panel. Standard Panels
are Nema rated Type 1 for inside installation and Nema rated Type 4 for installations for areas which may be
regularly hosed down or are in very wet or oily conditions. The control panel provides protection from dust, dirt,
oil and water.

Magnum Hardware Supported by Magnum V17 Software

The following MCS boards can be connected together through the MCS-1/0O communications terminal block:

B MCS-Magnum (10 RO’s, 12 SI’s, 4 Digital SI's, and 4 AQO’s)
B MCS-RO-Base (10 RO’s) and MCS-RO-EXT (10 RO’s)
B MCS-SI-Base (16 Sl and 4 AO) and MCS-SI-EXT (16 Sl and 4 AO)

The versatility of the Magnum offers the user much flexibility in configuring the controls in an economical way. The limitation
is not the number of boards but the total number of set points.

Software

HVAC V17-This software supports all types of compressors except centrifugal. It supports the configuration
type 106 Chiller V17 CFG, as well as 109 Loop Control CFG. If this software is loaded into a Magnum with a different
type of configuration file, an invalid configuration type message will be generated.

Magnum V17 Software Control Point Capacity

m Circuits (compressors) up to 20
Steps per Compressor up to 4
Relay Outputs up to 80

Analog Outputs up to 28
Sensor Inputs up to 112
Setpoints 255

Alarms 100

12
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Chapter - 2. PC Software for the Magnum

2.1. MCS-Config

Provides the configuration file (.cfg), which includes the input/output points list, Setpoints, circuit information,
etc., for all versions of software. This program is designed to assist and make the task of building the con-
figuration file as simple as possible.

» Windows 7 or later operating system or
» Linux operating system
* Minimum 1GB of RAM
* Minimum 4GB Drive
* 14.4k baud modem or higher for remote
» Communications
» 1280 x 800 pixel or higher display
B5: File Edit Window Help -elx

System | Setup | ROs | Sls | AOs | MAG HVAC | Circuit Base| Circuit Sl |Setp0ints| Auth |Schedu|e| BMS Points| Lookup Table

Magnum System Information Screen

Name |TrainingCIass Config Month |9

Company Name |MicroControISys Config Day of Month |29 MCS.CON FIG
Unit Model # HanbellRC2-200B Config Year 17

i b e I INFORMATION
install Date Day |23 Config Minute 55 SCREEN
Install Date Year |15 Load Month E

Serial Number | Load Day of Month |29

Config Version |17 Load Year [17

Config Type |HVAC Mag _~| Load Hour [11

Config Type Value |106 Load Minute |55

Technician Initials |[MCS Revision # |A Firmware Version |
The Date and Time this file was last modified was on 9/29/17 at 11:55 AM

Load Bitmap Logo ‘ Save Logo as Bitmap File

I.L‘-ED
ONTROL
¥YSTEMS

Maoagnum

This button will copy the Comment File data from :
an::her con:lg and import it to this olr?e Import Comment File

13
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2.2. MCS-CONNECT

Provides both local and remote communications to the Magnum independent of software type. Local communications
can be either through an RS485 or Ethernet connection. This program displays the status of the controller, and changes
can be made to the system with proper authorization. Configuration files can be transmitted to or received from a
Magnum unit. The Magnum automatically performs history logging and this program allows the data to be presented in a
useful graph form.

+; MCS-Connect 18.22.06 Beta

File Setup Offline Help

Local Network Connections

Serial Ethernet

Remote Network Connections

Site Name

New Site - Connect Remotely

' Dialup 2 IP (Internet) ) IP Lantronix

2.21 HVAC STATUS Display (MCS-Connect)

| Sensor Inputs |\

- e Semp oM Reseiciear Workspace View uton bar_Time Hep I
Function —  oscomeat I Sean i Graph | [ tensmitcts | [ meceiecia | [ viewony | [ LeadFimware | [ Diagnosticsave | [| primt ][ craphics
f
Buttons SieInfo | 1-CHILLER |
—
B E EEEs
. B | Advanced | Basc [ dvaned
Unit Tabs ey Relay Manual Run | Cydes B Manual | Filter/ | Sensor | LastOn/ | LastOf | RunTDV/
0#| _ Ouiputs | Value| Staius o 2 Yoy et AgTDY
| -1_|COMP1 OFF| 0:0 1 -90.
-2 [CHAMINI 1| OFF T T
¥ 3 Revvive OFFIAUTO T
Relay N R T R s o ]
-5_|C1 RUNNING(ul) | OFFAUTO | 1
Outputs "6 |C1OFF (u | oNAUTo | o 7
-7 JcHw pomp 1| OFF T T
-6 [CHWPUMP2 | OFF T To:
-9 [VEST COOL (u) | _OFFlAUTO o1 T
[comp2 T T I
[CHANINT 2 g o1 T
REV VLV 2 FlAUTO T
TR INJ 2 () | OFF/AUTO T
(C2 RUNNING(wl) | OFFIAUTO T
-6__|[C20FF _(ul) ON |auTO 1
7 [CNDFAWIA | OFFAUTO T
T e e
<
[ Analog Outputs. 3 [ system Status. s
“Bastc | Advancnd |
= Capacty Tme | Wamed | sep Wanled | Rateof .
= T T ax Conrol State Actual Delay % Change
o#| _ Oupus | va Status Tie D) 41:07:03 | 0/0 | 180 | 00 | 00 |[WIROUT =999F
-1 [COMP1 SPD% 0%AUTO fandard X . oo | Fias o Lons | Manual
[ [][M-2 [coMP2 SPD% .0%{AUTO tandard X State i : 2R = Speed %
[CTM-3 [Exve CTRL% 0%/AUTO inear CTRL 0703 | 00 | 0% | 0 | Ve | nwa
[C]M-4 [EXVZ CTRL% 0%AUTO ear CTRL 210703 | 0.0p | 0% | 0 | A
[CNDT VDt 16.0%/AUTO tandar 6.
[ChDZ VFD% 16.0%AUTO tandar 0 Evap Time Vave 20 [« Sonrot On| SSuperieati By peroy [ Xt
e e tandar EXV State Suct Supht | ROC (Adiusted)
B BLD PUMPZ% 0% AUTO fandar 1) EXV LOCKED OUT | 07:13:22 | 0.0% 10399 | 0.0 o 10.5F
oA e o 2) BV LocKED 0UT | 07:1322 | 0.0% | 10399 | 00 | o | 105F |
ez Texvite ONAUTO fandard Suction Sarated | Sucion | Disc | Sawrated | Disc F——
[Tz [exvan 0%/AUTO ndard Temp. Sucton | Superheat | Temp | Discharge | Superneat
1) 999.9 | -40.0 | 10399 | 320 400 | 720 | -839.9 |
2 999.0 | 400 | 10399 | 999 | 0.0 | 599 | 8399 |
Analog Outputs
] - Unit Status |

The screen shot above shows the following features:
m The top row of buttons provides function selection within MCS-Connect.

m  The authorization level button is located in this row; it will automatically update to display the current
authorization level. The example above is at a factory level authorization.

m Just below the top row of buttons, there is a row of tabs. The first is the Site Information screen which
will show you details of all the Magnum controllers available to establish a connection, the remaining

tabs allow you to access to each one resg)gctively.
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m There are four quadrants of information displayed for each Magnum controller, namely: Relay Outputs,
Analog Outputs, Sensor Inputs, and Unit Status (with six sub-menus of Status, Alarms, Setpoints,
Reset/Clear, Schedule, and Service). Note: these screens may not always be displayed in the same
position; MCS-Connect will automatically adjust the screen arrangement for optimum display information.

The status of the Capacity Control States, Compressor Control States and EXV Control States can be viewed
from MCS-Connect by clicking the “Status” screen in the Unit Status quadrant. The following screen will be
displayed:

System Status

Capacity : Wanted/ Wanted Rate of
Control State Time e % TR Control On Mode Ref Type
UNIT IS UNLOADED 03:12:00 ojo 50.0 0.0 COOLING R22

Manual

) ) 5
Time PSI Diff Steps Lead? FLA %

State

1)CMP OFF/READY 03:11:25 230.0P 0 N/A

2)CMP OFF/READY 03:36:37 230.0P 0 N/A

3)CMP OFF/READY 04:01:49 230.0P 0 N/A

4)CMP OFFf READY 04:27:01 230.0P 0 Yes N A

EXV State Suct. Supht ROC

Evap Control On SuperHeat

EXV Target

Time Walve % (Adjusted)

ADJ Delay

1) EXV IS CLOSED 03:11:31 0.0% 9.1 0.0 48 10.0F

2) EXV IS CLOSED 03:36:43 0.0% 9.1 0.0 48 10.0F

3) EXV IS CLOSED 04:01:55 0.0% 9.1 0.0 48 10.0F

4) EXV IS CLOSED 04:27:07 0.0% 9.1 0.0 48 10.0F

Suction Saturated Suction Disc Saturated Disc

Temp Suction Superheat Temp Discharge Superheat

50.0 40.9 B 140.0 101.3 38.7

50.0 40.9 i 140.0 101.3 38.7

50.0 40.9 i 140.0 101.3 38.7

50.0 40.9 B 140.0 101.3 38.7

System (unit) information is shown in the top section:

Capacity Control State—State of chiller

Time—Time spent in current state. If the state is UNIT IN POWER UP time will count down to zero.
Wanted / Actual-Number of capacity steps Wanted On versus Actual On.

Step Delay — Value that is counted down. The sensitivity and difference between the control sensor and
control zone will determine the speed of the countdown. When this value reaches zero, the controller will
determine if a change in the system capacity is required.

Wanted %-Wanted slide percentage.

Rate Of Change — Rate of Change of control sensor.

Control On-The control sensor value. The name and the reading will be displayed, with color to indicate
its relationship to the target Setpoint.

Mode-The mode can be either COOLING or HEATING.

Compressor information (all active compressors will be displayed):

State—Compressor number and state. The default Compressor number can be changed in MCS-Config
with a 3 character entry in the “Comp Name/ID” column of the Circuit Base screen.

Time—Time spent in current state. If the state is CMP ANTICYCLE time will count down to zero.

Oil Diff-OQil differential pressure. It is calculated as follows:

Semi hermetic SCrews.........covcvveeviiiciiiee e Oil PSI-Suction PSI

OR e Discharge PSI-Suction PSI
Open drive horizontal and Carlyle screw compressor ..Oil PSI-Discharge PSI
Reciprocating compressors ...........cccvveeviiieeeeiiniieeeenns Oil PSI-Suction PSI
AlTOLNEIS ..o Oil PSI-Discharge PSI

FLA %—Full Load Amps based on the compressor’s respective Setpoint. For screw compressors this
calculation is based current operating conditions.

Steps—Indicates number of steps associated with this compressor that are turned on.

Lead?-YES will be displayed for the lead compressor.

15
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Compressor Superheat information:

Suction Temp—Compressor number and Suction Temperature, if available.
Saturated Suction—Calculated Suction Saturated Temperature (R22, R134a, R407c¢, and R410a are supported).

Suction Superheat—Calculated Suction Superheat, only available if both the Suction Temperature and
the Suction Pressure are used. Suction Superheat = Suction Temperature—Suction Saturated Temperature.

Disc Temp-Discharge Temperature, if available.

Saturated Discharge—Calculated Discharge Saturated Temperature (R22, R134a, R407c, and R410a are
supported).

Disc Superheat—Discharge Superheat is available only if both the Discharge Temperature and the Discharge
Pressure are used. Discharge Superheat = Discharge Temperature—Discharge Saturated Temperature.

Ref Type — Refrigerant type used.

CTRL LIFT — Control Lift = Saturated Discharge Temperature—Saturated Suction Temperature (OR) Turbine
Input PSI (converted to temperature).

Compressor information (all active compressors will be displayed):

State—Compressor number and state. The default Compressor number can be changed in MCS-Config
with a 3 character entry in the “Comp Name/ID” column of the Circuit Base screen.

Time—Time spent in current state. If the state is CMP ANTICYCLE time will count down to zero.
Oil Diff-Qil differential pressure. It is calculated as follows:

Centrifugal compressors: Oil Pressure — Pre-oil Filter Pressure

FLA %—Full Load Amps based on the compressor’s respective Setpoint.

Steps—Indicates number of steps associated with this compressor that are turned on.
Lead?-YES will be displayed for the lead compressor.

Staging — This field will display “VANES” for centrifugal compressors

Lift Temp — If an Inlet Pressure sensor is specified in the configuration, then this value will equal Saturated
Discharge Temperature — Inlet PSI (converted to temperature). If no Inlet Pressure sensor is present, this
value will equal Saturated Discharge Temperature—Saturated Suction Temperature.

Lift ROC’s — Current lift Rate Of Change/ Last lift Rate Of Change

Amp/Lift Surges — This field is a counter for the number of amp and lift surges respectively.

16
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*%*%*

2.3. 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 configura-
tion file is opened in MCS-Config. The authorization codes should be protected and remain confidential, or
unauthorized 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.

***Eirmware 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’

17
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Press +key.
Enter 4 digit password and press «
The authorization will be displayed.

S

Press ‘Menu’ to make next selection.
To get authorized through MCS-Connect do the following:

17.03.00 Beta

File Setup Offline Reset/Clear Workspace View Button Bar Time Help

Disconnect | | Scan | ‘ Graph | ‘ Transmit Cfg | | Receive Cfg ‘ | View Only | | Diagnostic Save

site Info |[JFIINS O UN 1- HEATPUMP | 6 - PLANT AHU3 | 5- TRROOM | 7 - PLANT AHU1 | 3 - DOWN VAVS | 4 - UPVAVS | 11-STI |

Address | HW Serial # Cfg Name I Company Name [ Unit Model # | Unit Serial # [ Installed Date
102.168.10.4 (2) | 001088 | OFFICE AHU | MicroCtriSystem | Cool/Heat/OA | | 11/13/2012
192.168.10.4 (1) 008038 HEATPUMP MCS LL 125 TON 05/05/2015
192.168.10.4 (6) 011492 PLANT AHU3 MCS AAON IB-HVAC 14.02F 01/07/2014
102.168.10.4 (5) 010462 TR ROOM MicroCtriSystem Cool/Heat/OA 11/13/2012
102.168.10.4 (7) 012938 PLANT AHU1 MCS AAON JIB-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,138 JAT HVAC 09.10Q 08/03/2012
192.168.10.4 (11) 013036 STI MicroCtriSystem Cool/Heat/OA 06/04/2014

1. click view Only o, desired 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

18
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Chapter - 3.

MCS-MAGNUM-N and Expansion Boards

3.1. MCS-Magnum Revision 9.1 (revised to 10.4, see next pages) SAL s
MCS-MAGNUM-N
115-230vac-Selectable Power
Keypad 10 Relay Outputs Power
Display \ Input
A | v y
|

-

kit E

4 Digital Outputs

e A e e e e = I =l = e —

S

Power Green LED Light

Controller Specifications

Dimensions........ccccoceeveeeen. 12.0"w, 8.0”h, 2.0"d

Mounting Holes............c....... Mounts on a backplane using
eight #6 sheet metal screws

Operating Temperature.......... -40°F to +176°F (-40°C to

+80°C)

Storage Temperature............. -40°F to +176°F (-40°C to

+80°C)

Microprocessor..........ccce..... Zilog €280 Acclaim! @ 50mhz

Sensor Inputs (SI)................ 12 inputs 0-5vdc (10-bit A/D)

Digital Inputs........c.cceeeeeeeen. 4 inputs 0 or 5vdc only

Relay Outputs (RO).............
230vac

Analog Outputs (AO)
Printed Circuit Board

10 outputs 6.3amps @

........... 4 outputs 0-10vdc
........... Six layer with separate power
and ground planes

12 Sensor Inputs

19

Communications

115 or 230vac +10% 50/60Hz
@ 77°F (25°C) ambient, 20VA max
(Voltage is field selectable)

1 @ 38,400 baud

1@ 19,200 baud

10/100 Mbps Ethernet
.................. Battery backup

.................. Automatic power fail reset

MCS-1/0 Comm Port
RS-485 Comm Port
Ethernet.........cooooiiiii,
Real Time Clock
Power Detection

Options
-24 24vac input power +10%

50/60Hz @ 77°F (25°C) ambient
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MCS-MAGNUM HARDWARE

REV. 9.1

¢ MCS-MAGNUM hardware has been modified and its new revision number is - 9.1

4 Hardware modification - Ethernet PHY chip was replaced due to obsolescent of the old Ethernet PHY chip by the
manufacturer.

4 NEW ETHERNET PHY CHIP REQUIRES NEW FIRMWARE TO FUNCTION.

FOLLOWING FIRMWARE VERSIONS (OR GREATER) ARE REQUIRED FOR
MAGNUM HARDWARE VERSION 9.1

V7:

HVAC
CENT
REFR

V9:
HVAC
CENT
REFR
RTUM
PAO
ACU

V16:
HVAC
CENT
REFR
RTUM
PAO
ACU

V17:
HVAC

07.03-V
07.03-V
07.03-V

09.14-P
09.14-P
09.14-P
09.14-P
09.14-P
09.14-P

16.11-G
16.11-G
16.11-G
16.11-G
16.11-G
16.11-G

17.26-A or greater

20

CENT
REFR
RTUM
PAO
ACU

17.26-A or greater

17.26-A or greater
17.26-A or greater
17.26-A or greater
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3.2. MCS-SI16-A04- Version 1.3

The MCS-SI116-A04 provides a flexible and cost effective way to allow sensor input and analog output
expansion for MCS MAGNUM and MicroMag controllers

Input Power (Standard) ..... 115 or 230vac £10% 50/60Hz

Optional 24vac input power £10% 50/60Hz R
c\ys | RoHS

File No: E169780

Sensor Inputs 1 through 8

Power Input  Selectable Power

Address Jumper

Spare Fuse Sensor Inputs 9 through 16 Reset Button Communications

Analog Outputs

3.3. MCS-RO10 - Version 1.2

The MCS-RO10 provides a flexible and cost effective way to allow relay output expansion for MCS-MAGNUM
and 1MicroMag controllers.

Input Power (Standard) ..... 115 or 230vac +10% 50/60Hz

Optional 24vac input power £10% 50/60Hz
c_m us ﬁgﬂaﬁ
File No: E169780
Relay Outputs 1 through 5 Power Input  Selectable Power

Address Jumper

Relay Outputs 6 through 10 Reset Button

Communications
Spare Fuse
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3.4. MCS-Magnum-N-12 Revision 11.1
Input Power (Standard) +12vdc power in board from 88 VAC to 264 VAC switching power supply

c9Wus [RoHS
File No: E169780 Compllant

Keypad Display

10 Relay Outputs 12vac Power
4 INput =—
A L l;‘\‘l?lff '\{’I-’fltf = Lol [& gl NI2EE OISIY ogals MS[USE NV
; 2 ‘n! ~
T Mo disconmect switc ¥
RISK OF ELECTRIC SHOCK | be required to de-cnergize equipment

4 Analog Outputs

Ql

Power Green LED Light 12 Sensor Inputs Communications <

3.41 Optional Single Output Power Supply

90W 12VDC Enclosed Switching Power Supply
Input Voltage: 88 VAC to 264 VAC
Output Voltage: 12VDC @ 7.5Amps
Input Current: 3A/115AC
1.6 A/230AC
Output Rated Current: 7.5A
Size: 2.76” x 3.54” x 2.14 (W*H*D) (70*90*54.5mm)
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3.5.

MCS-10-BASE and MCS-10-EXT

The MCS-10-BASE provides a flexible and cost effective way to allow relay output, sensor input and analog
output expansion for MCS MAGNUM-N-12.

Using a Single Output Power Supply the MCS-10 can be used with 115-230 or 24 volt MCS-MAGNUM-N or
MicroMag systems.

Using the stackable MCS-10-EXT you can double the number of inputs and outputs in the same footprint in
your control panel or mounted to a backplane.

Photo below shows MCS-I0-BASE and MCS-IO-EXT mounted in a stackable array.

¢\ us (BOHS
File No: E169780 omp"ant
1819 71212 | SINIS | 2U0IO | ZHSN% o121 Z101e tua|a/mlﬁ'>l=‘»' ziere _
- * =l ~b “C:l

§C€®00000000 @006)00090

oaopoo

' 003!606 00)6«6@ 202229

o & )
S ek S s v T A r—

MCS-RO-BASE and MCS-RO-EXT

Dimensions ..........cccevveeeeenes 10.771, x 3.5"w, 2.50"h
MCS-IO-BASE ..........c......... Mounts on a backplane using six #6 sheet metal screws
MCS-IO-EXT. ..oovveeeeeeeeenn. Mounts on top of the MCS-IO-BASE on top of the MCS-I0-BASE by

5 nylon standoffs and 2 stackers headers (included on MCS-10-BASE)
Operating Temperature ....... -40°F to +158°F (-40°C to +70°C)

Operating Humidity.............. 0-95% Non-Condensing

Storage Temperature .......... -40°F to +158°F (-40°C to +70°C)

Sensor Inputs.........cc.cccueeeee. 32 inputs 0-5vdc (total with MCS-IO-EXT)

Analog Output.........cccuveeeen. 20 outputs 5amps @ 230VAC (total with MCS-IO-EXT)
Printed Circuit Board........... Four layer with separate power and ground planes
Input Power.........cccocvveerenn. Powered by MCS-IO-BASE Power

Power Detection.................. Automatic Power Fail Reset on MCS-10-BASE
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3.6.

MCS-RO-BASE and MCS-RO-EXT

The MCS-RO-BASE provides a flexible and cost effective way to allow relay output expansion for MCS
MAGNUM-N-12.

Using a Single Output Power Supply the MCS-RO can be used with 115-230 or 24 volt MCS-MAGNUM-N or
MicroMag systems.

Using the stackable MCS-RO-EXT you can double the number of inputs and outputs in the same footprint in

your control panel or mounted to a backplane.
¢ us RoHS
File No: E169780 Compliant

MCS-RO-BASE and MCS-RO-EXT

Dimensions .......ccooevvveeeeeeiieiieeeeeeeeen 9.57, 4.00"w, 2.50’h

MCS-RO-BASE.........ccooeiiiiiieeeee Mounts on a backplane using four #6 sheet metal screws

MCS-RO-EXT ..ooovviiieiiiiiiiieee. Mounts on top of the MCS-RO-BASE by 4 nylon standoffs and a stacker
header (included on MCS-RO-BASE)

Operating Temperature ..................... -40°F to +158°F (-40°C to +70°C)

Operating Humidity ...........cccooivieeeen. 0-95% Non-Condensing

Storage Temperature. ....................... -40°F to +158°F (-40°C to +70°C)

Relay Outputs (RO) ......ccceevvvieeeennns 20 outputs 5amps @ 230VAC (total with MCS-RO-EXT)

Printed Circuit Board.............cccccco..... Four layer with separate power and ground planes

Input Power (Standard....................... 12VDC input power +10% @ 77°F (25°C) ambient, 12VA max

MCS-1/0 Comm Port.........ccceeviueeennee. 1 @ 38,400 Baud

Power Detection.............cccccieeee. Automatic power fail reset
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3.7. MCS-SI-BASE and MCS-SI-EXT

The MCS-SI-BASE provides a flexible and cost effective way to allow sensor input expansion for MCS
MAGNUM-N-12.

Using a Single Output Power Supply the MCS-SI can be used with 115-230 or 24 volt MCS-MAGNUM-N or
MicroMag systems.

Using the stackable MCS-SI-EXT you can double the number of inputs and outputs in the same footprint in

your control panel or mounted to a backplane.
c“ us l RoHS }’
File No: E169780 Compliant

006200 _Ledoess 1208000 S05808 e 5

‘| pouer N
R o o

, - AN ORI | ol e
5SSl 15 Sof L 15 o ” MCS-SI-EXT
i —— REV: 1.3

Dimensions .......cooovvveveeeieieiiieeeeeeees 8.77l, x 2.50"w, x 2.50”h

MCS-SI-BASE ... Mounts on a backplane using four #6 sheet metal screws

MCS-SIFEXT ..o Mounts on top of the MCS-SI-BASE by 4 nylon standoffs and stacker
headers (included on MCS-SI-BASE)

Operating Temperature .................... -40°F to +158°F (-40°C to +70°C)

Operating Humidity........c.ccooereinenenne 0-95% Non-Condensing

Storage Temperature .............cc...c.... -40°F to +158°F (-40°C to +70°C)

Sensor INputs.......ceeeeeeiiiiiiiiiiiiiieee, 32 inputs 0-5vdc

Analog Outputs ........cccccevviiieeennnne. 16 outputs 0-10vdc

Printed Circuit Board........................ Four layer with separate power and ground planes

Input Power........cccoveeiiniiieeee Powered by MCS-SI-BASE Power

Power Detection.........cccccceevvcivieeennns Automatic Power Fail - Reset on MCS-SI-BASE
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Theory for settings one MCS-10-BASE plus extension boards

1. Address settings for installing MCS-IO-BASE and MCS-IO-EXT expansion boards:

LTET EAEY LT B ESNET T O] B £ o121 21018 O1eIS VIO
| L | i

MCS-IBase - Set to #1

Mount a MCS-10-EXT
address automatically
is assigned #2

MCS-RO-Base - Set to #3

Mount a MCS-RO-EXT

address automatically
is assigned #4

MCS-SI-Base - Set to #3
Mount a MCS-SI-EXT
address automatically
is assigned #4

SEE NEXT PAGE - ADDING A SECOND MCS-IO-BASE
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Theory for settings two MCS-10-BASE boards plus extension board

4. Address settings for installing MCS-IO-BASE and MCS-IO-EXT expansion boards:

=)

MCS-10-EXT

o =0

MCS-IO-Base - Set to #1
Mount a MCS-10-EXT
address automatically
is assigned #2

MCS-10-BASE #1

5. Adding second MCS-IO-BASE

sisie szl

heesne

MCS-lO-Base - Set to #3
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Chapter-4. MCS-MAGNUM DISPLAYS

4.1. MCS- MAGNUM KEYPAD - Keys and their functions
+ LCD DISPLAY - displays current condition of controller. Pressing the Menu key, displays the 10 available

Menu items.
FUNCTION KEYS - F1, F2, F3 are used to Page Up and Page Down as shown
below, F2 - PG*(page up), F3 - PG{¥(page down). Function keys are also used when an numerical digit is

needed, F1=1,F2=2,F3 =3.
ARROW KEYS - {t «——used to move between items on screen and also as numerical digits are needed.

ENTER KEY + - used to accept highlighed item on screen and to move to next screen.

MENU KEY - used to move to main menu, also used as numerical digit 8.

LCD DISPLAY

TEMF
FLOW

FUNCTION KEYS

F1,F2, F3
ARROW KEYS
MENU KEY ENTER KEY

CLICK HERE FOR MAGNUM SCAN WITH PHONE HE %
KEYPAD MANUAL FOR MAGNUM KEYPAD -
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The following is an examination of all the information screens that can be accessed through both the Magnum
keypad and MCS-Connect program.

411 Magnum Keypad and Display
4.1.1.1. Menu Screen
The main menu is accessed by pressing the “Menu” key.

Pressing the Menu Key- Status

Results in displaying the 10 available Menu

121 Main Menu

-Status ~Satpoints items. The highlight is on the Status display.
-OutFuts "Z'Ef L T'-“-';: e Toselectanyitemusethe A ¥ <« » arrow
-InPuts  -Lokout RST keys to position the highlight and press i .
-Alarmz -Lokout ALM .

-Grarhs -Fassnores e To understand the options select F1 for help.

e Todisplay the current Status Screens press the
Enter Key.
4.1.1.2. Introduction to Status Screens

When the status is selected a series of screens can be scrolled through which provide the status of the unit
your are controlling.

If setup in your configuration file a series of scrolling screens will be displayed. Each screen is displayed for
Z.Mpolm} about 10 seconds and then moves to the next status screen. If you press enter on the Keypad, you can view
that item. The scrolling will continue after 15 mintues if no button is pressed.

The current status of the unit and compressors is displayed by selecting the “Status” option from the “Menu”
screen. This following screen will be displayed. By pressing the PG # or PG ¥ function keys you will get
additional information on each compressor.

4.1.1.3. UNIT STATUS (WTD/ACT)

Unit Status WTD/ACT
AT Urit 45. 56 e On the top line right chiller out & chiller in is displayed
u IT IS HDLDIHG rounded to a whole number.
LI ‘-_l:l?TD”I '%ﬂi_. ! 00 TaTh e The second line shows system status.
1= A,k e The third line shows mode & time in that mode.

e The next two lines show the following:

-Steps wanted on  -Steps actually on
-Wanted capacity % -Integration delay
-Rate of change.

e The next line shows the current target.

Press F3 PGV
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4.1.1.4. Unit Tonnage and KW Information
If tonnage/KW information is available the following screen is added to the status screens:

Unit Status KW/TON
e On the top line right chiller out & chiller in is
12:83 it ' displayed rounded to a whole number.
UNIT IS HDLDIHG . .
ARZ:17:147 i ¢ The second line shows Unit status.

AMPELLT K e The third line shows time in that mode.

e The next two lines show the following:

:_!: 5 I»_iH

-Current amps -Current voltage
-Current KW  -Current tons
-Current KW/Ton

e This information is only available if the sensors are
provided.

The above screen is based upon flow of 230 GPM and power factor (PF) of 1. All other values in the calcula-
tion are displayed on the screen.

4.1.1.5. COMPRESSOR 1 STATUS (PSI & Temp)

Compressor 1 PSI & Temp

-y +CHME 1 4E T ¢ e On the top line right chiller out & chiller in is displayed
iy CMP I HULDIHG rounded to a whole number.
[IE ;I-:' 4;-?:-'3 32 MO ITTI’F e The second line shows Circuit status.
) i [E 1Z7F _5'_:;:.-_-' e The third line shows time in that mode.
173F 0Ok 125F e The next two lines show the following:
-Suct psi -Suct temp
-Disc psi -Disc temp
-Qil psi differential -Oil temp
-Motor % -Motor temp

Press F3 PGY

4.1.1.6. COMPRESSOR 1 STATUS (Pressures/AMPS)

Compressor Pressures/AMPS

e  Onthe top line right chiller out & chiller in is
displayed rounded to a whole number.

?.@.' e The second line shows Circuit status.
Eii e The third line shows time in that mode.
g e The next line shows the following:
-Suct psi -Suct Temp
-Disc psi -Disc Temp
-Motor % -Motor Temp
-AMPS
e The function keys F1 & F2 allow paging up or
down.

30



MCS-MAGNUM V17

4.1.1.7.

COMPRESSOR 1 STATUS (Superheats)

T TP
TR )

Compressor 1 Superheats

On the top line right chiller out & chiller in is displayed
rounded to a whole number.

The second line shows Circuit status.

The third line shows time in that mode.
The next line shows the following:

-Sat Suct Tmp-Sat Cond Tmp
-Suct Superheat -Disc Superheat

The function keys F1 & F2 allow paging up or down.

4.1 .1 l8l

COMPRESSOR 1 STATUS

(Superheats)

Compressor 1 Superheats

On the top line right chiller out & chiller in is displayed
rounded to a whole number.

The second line shows Circuit status.

The third line shows time in that mode.
The next line shows the following:

-Sat Suct Tmp-Sat Cond Tmp
-DSH Tmp -Suct Superheat

The function keys F1 & F2 allow paging up or down.

4.1.1.9.

COMPRESSOR 1 STATUS

EXV 1

Compressor 1 EXV or LLS

On the top line right chiller out & chiller in is
displayed rounded to a whole number.

The line also shows EXV or LLS status.
The third line shows time in that mode.

The display shows information for the EXV or
LLS for circuit 1. If EXV the information is as
follows:

-Valve % open -Delay till next chg
-Curr Suct SH  -Slope of SH
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4.2.

MCS TOUCHSCREENS
The MCS-TOUCHSCREENS were designed to simplify user access with the MCS-MAGNUM and MicroMag.
The Touchscreen is available in three sizes:
MCS-TOUCH 7’
MCS-TOUCH 10.1”
MCS-TOUCH 15.4”
MCS-CONNECT can be utilized to provide both graphics and service mode access for technicians.

Information and graphics on the MCS-TOUCH are shown on high resolution (1280x800) LCD display with
LED back lighting, which guarantees long-life operation.

OEM'’S using the MCS-GRAPHICS BUILDER* can customize the installation with multiple windows to monitor
all aspects of your chiller.

e e Rl
i i i | s i
coupt Comp1 Graph
=
: -
g
mm| S
=
s 7

MCS also offers several different Industrial Control Panels to fit your installation
needs. This includes upgrading to a New Magnum Industrial Control Panel
which can hold the new Touch-15.4 screens.

i i i Viczo
Industrial Control Panels range in size from: é‘;g;g;g
-

¢ Small Industrial Control Panel

* Medium Large Industrial Control Panel

» Large Industrial Control Panel

» Large Industrial Control Panel-NEMA4 - with 15.4 Touch which
offers the installer a choice for indoor or outdoor installation where
water or other harsh environments may exist.

« Remote 15.4 Panel with the Touchscreen is available with or with-
out NEMA4.

*MCS GRAPHICS BUILDER IS LICENSED FOR OEM USE ONLY.

New Waterproof
Silicone Seal for areas

o subject to weather, etc.
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4.3. MCS-CONNECT and your Touchscreen

MCS-CONNECT is installed on every MCS-TOUCHSCREEN. lts purpose is to provide both local and
remote communication for MCS Micro Controllers either by themselves or as part of a network.

MCS-CONNECT permits the user to monitor the status of the Micro Controller in real time and, with proper
authorization, changes can be made to the system. In as fast as 10 seconds configuration files can be

transmitted to or received from a MCS Micro Controller.

Another powerful feature of MCS-CONNECT is its ability to graph event history. Since MCS controllers au-
tomatically perform history logging, the user can select which inputs or outputs to graph and view the results
either in REAL TIME or over a user selectable period of time.

icko
g'\(mmw.
STEMS

PERFORMANCE MANAGEMENT

The MCS-TOUCHSCREEN display continuously captures
data and provides trending capability for power and chiller

performance, and chilled and condenser water parameters
for precise energy management.

33

MCS-TOUCHSCREENS come standard with custom
display screens allowing users to acknowledge
alarms, change set points and force points on
selected screens. Transitioning from screen to
screen is fast and easy by tapping the touch
screen or using the stylus on the touchscreen.

1
o M
ICRO JI1CrO
ﬁt\wﬂkom ﬂz'\uwmm,
YSTEMS ~ KSTEMS
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Chapter-5. NETWORK CONNECTIONS

The next few pages show recommended network setups for communication to your controller using products from MCS.

5.1. NMCS 485 Network
The MCS 485 Network can support up to 20 Magnums and their associated I/O boards.

Each Magnum in the network must be assigned a unique address in the configuration file. This address will be the key

in establishing communications with the appropriate Magnum system. It can be viewed or changed from the LCD / key-
pad of the unit with Factory authorization.

RS485 transmissions should not exceed 4000 feet without a repeater.

MAGNUM MAGNUM MAGNUM

192.168.18.101 192.168.18.101 192.168.18.101

i icro £ i Vyicko E "Micro
) ‘/Véwvmw, eE A/éozvmm éozvmw,
Y QISTEMS | b STEMS - §ISTEMS
- . ¢ - e RS-485
: mEm T T b AL ;“ a@mm#j@pln}tl

MCS-USB-RS485 CABLE
USB PORT
PC with

Windows & MCS-CONNECT
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5.2. ETHERNET

5.21 RJ45 using a Crossover Ethernet Cable

When connecting directly through the 10 MBPS Ethernet port on the Magnum from a PC it is necessary to
use a crossover Ethernet cable.

MAGNUM MAGNUM MAGNUM
192.168.18.101 192.168.18.102 192.168.18.103

‘:‘\ g ° o ,;l\ 7 ° ﬁ ‘:’?\ L] o
L Micro g ‘Micro i Micro
Rl ONTROL R évowmw, ] ONTROL (WIE:
: YSTEMS || fd i SYSTEMS i; - SYSTEfMi ;

| mmnee ek L

Ethernet
Port

e, T ae) i e e UL

MCS-Ethernet
Switch

Ethernet Network
Windows & MCS-CONNECT

MCS-Ethernet-Cable
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5.3. Remote using Ethernet
When connecting directly through the 10 MBPS Ethernet port on the Magnum from a PC it is necessary to

use a crossover Ethernet cable to the MCS-WIRELESS MODEM.

MAGNUM #1 MAGNUM #1
Static IP: 192.168.18.102 Static IP: 192.168.18.102
Subnet mask: 255.255.255.0 Subnet mask: 255.255.255.0

Default Gateway: 192.168.18.1 Default Gateway: 192.168.18.1
TCP/IP Port: 5002 TCP/IP Port: 5002

MAGNUM #1
Static IP: 192.168.18.101
Subnet mask: 255.255.255.0
Default Gateway: 192.168.18.1
TCPI/IP Port: 5001

|
A~ ~
Micro M JCrO ‘Micro
ONTROL ONTROL ONTROL |k
§ISTEMS SSTEMS SISTEMS

®

(@ (I (A I () S, }

T

MCS-ETHERNET SWITCH-B

MCS-WIRELESS-MODEM-B
Static IP: 192.168.18.01
Subnet mask: 255.255.255.0

Default Gateway: 192.168.18.1 OPEN VPN

)
ICRO 5580 Enterprise Phw)
[ ONTROL, 1R sams’
YSTEMS www, mescontrols.com
MCs4
WIRELESS-MODEN.5

Administrati,
n
Jser Name"agy Settings

ings
ge

192 1y
255 255 j0n 8101 10192 165 14,
on 5001 o 192168 13 ¢ )

MCS-WIRELESS MODEM is shipped from the factory

with the IP address configured for you.

See Label for actual settings Instructions on how to setup your PC to communicate
with the MCS-WIRELESS MODEM will be included.

Seria|; 10
LL1T} IIIIIIIII:ﬁﬂ
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Chapter - 6. Magnum Control States

The Magnum controller is a state computer, that is, decisions are made based upon Set
points, timers and Sensor Inputs, the controller moves from one state to another. The controller
will change states to ensure the proper functioning of the chiller package.

As we review the various states, we must remember that a chiller package consists of a number of different parts or

functions: the compressors and their related items such as unloaders hot gas bypasses, etc.; evaporator; and condensing
functions.

Both the Capacity Control States and Compressor Control States are displayed in the Status screens on the Keypad Display.
To view the state of the chiller, select the Status option from the menu on the Keypad. You can then view the entire
status by using the page up / down function keys. The information can also be accessed through MCS-Connect under
status screen by clicking on the CONTROL STATUS button.

Unit Control States (number)

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.

6.1. 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 starting the algorithm.

6.2. NO RUN- /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 /O offline alarm, which
identifies which I/O is offline and a lost 1/0 shutdown alarm which locks out the unit. Once locked out, if there are ten
consecutive successful I/0 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.

6.3. 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 to 12.

In Cent Firmware only, Close Vane RO will stay energized for 5 minutes after compressor lockout.

Max Lockout Resets per Day |5 j

6.4. 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.

6.5. 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.

3. The temperature is below the control zone but the Rate of Change is greater than the (MAX ROC+, #28) Setpoint.
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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 chiller package. This state will end
when more or less capacity is required.

4. Step Wanted Greater than Steps Turned On - When the controlling temp sensor is in the control zone and if step

wanted on is greater than steps turned on, set steps wanted on equal to steps turned on. This logic is enabled by
setting setpoint #25 TYPE column to a “TIME” type and TIME column to a value of 1.

6.6. UNIT UNLOADING (6) Only HVAC software

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.

6.7. UNIT IS LOADING (7) Only HVAC software
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.

6.8. OFF-SMOKE ALARM (8)

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 MAGNUM screen. When this sensor is trips, 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.

® General Info " Compressor Info " Ewaporator Info " Condenser Info " Lockout Info " Boiler Info " CPM Info

General Information

# of Compressors # of Steps
2 5| || B [

Warning Relay Run/Stop Switch Phase Loss Smoke Alarm Indicator
|WARNING j |RUN,."STOP j |PHASELOSS |SkaeAIarm j

1st MOD Motor Limit RO Turbo lce Machine

Not Used - [ Yes [ No
Alarm Relay MNetwork Run/Stop Sw Volts A Enthalpy Sensor
|ALARM | |Allow Unit I [VOLTS A [=] Mot Used ]

6.9. RUN/STOP SW OFF (9)

This state is entered when the run stop switch is off, in the stop position. When the chiller 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.

6.10. SCHEDULED OFF (10)

This state is entered when the schedule is calling for the package to be off. When the chiller 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.

6.11. OFF- NO FLOW (11)

This state is entered when the evaporator flow switch is off. When the chiller 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. If the NO FLOW Setpoint is active and set to Lockout the chiller will lockout on no flow.

6.12. 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
chiller 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.

6.13. UNIT IS UNLOADED (15)

This state is entered when all of the systems available capacity steps are off. The package is providing no cooling
capacity, as none is required. The system is ready to react to cooling needs.
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6.14. UNIT IS LOADED (16)

This state is entered when all of the system’s available capacity steps are on and the package is providing the maximum
amount of cooling capacity.

6.15. OFF TMP-ICE MADE (17)

This state is only used in systems when the Ice Mode DI On/Off option has been selected. When the system is in the
ICE MAKING mode and the control temperature sensor’s temperature is less than the target temperature, set point #1,
This state is entered. In this state the mode will remain ICE MAKING, all stages of cooling will be staged off and remain
off until the ice making mode is exited. Refer to section on ‘Ice Making Capabilities’.

6.16. ECONOMIZER ONLY (18)

This state is entered when mechanical cooling is off and the economizer has been specified in the MCS-Configuration
setup and it is being used for cooling. Refer to section about Economizers.

6.17. SWITCHING MODES (19)

This state is entered when the unit is switching between cooling mode and heating mode. Only heat pump units or units
with electric heat and a Sensor Input selects either the cooling or heating mode will enter this state. Select this information
under the MAGNUM screen.

s General Info " Compressor Info " Ewvaporator Info " Condenser Info " Lockout Info " Boiler Info " CPM Info

General Information

# of Compressors # of Steps
¢ - Z -
| J | J Warning Relay Run/Stop Switch Phase Loss Smoke Alarm Indicator
— - |WARN\NG j |RUN;STOP j |PHASELOSS |SmokeAIarm j
1st MOD Motor Limit RO Turbo lce Machine
Mot Used - Y o[
=8 ° Alarm Relay Network Run/Stop Sw Volts A Enthalpy Sensor
|ALARM J |AII0W Unit j |v0|_Ts A |Not Used j
Control Relay Emergency Stop Switch Volts B Ambient Temperature
|Not Used j |EMG,’STOP j |v0|_Ts B |AMEIIENT j
Lag Unit ON/OFF Relay | P Volts C Ambient Humidity
Mot Used - |v0|_Tsc |NutUsed j
Heat Mode Indicator
Unit Status Relay |HEAT ENABL | Unit Amps Demand Limit FLA %
Mot Used - |UNITAMPS |N0tUsed j
C Rev. Valve
Lost BMS Communication [Not Used | Unit KW Demand Limit Steps
® Run { Stop { NaoChange

|SPARE4—9 |N0tUsed j

Unit Type
" Coaling Only & HeatFump (" Electric Heat

6.18. 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.

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

6.20. 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 MAGNUM screen and its type must be “485 Dmd Step”. This input will indicate
the maximum number of steps that the unit can run. If this value is less than the number of steps that are currently on,
the unit will unload to meet this value.

6.21. UNIT HEAT UNLDING (23)

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

39



MCS-MAGNUM V17

6.22. UNLDING RUN CMP (24) Only with HVAC Software with TurboCor

This state is entered when a TurboCor compressor is being unloaded and the start stage is either unload or pump down
that compressor prior to starting another compressor.

6.23. OPENING BYP VLV (25) Only with HVAC Software with TurboCor

This state is entered when a TurboCor compressor is being unloaded and the start stage is opening the bypass valve
for that compressor prior to starting another compressor.

6.24. CMP RAMPING UP (26) Only with HVAC Software with TurboCor

This state is entered when a TurboCor compressor is being unloaded and the start stage is waiting for that compressor
prior to starting another compressor.

6.25. CLOSING BYP VLV (27) Only with HVAC Software with TurboCor

This state is entered when a TurboCor compressor is being unloaded and the start stage is closing the bypass valve for
that compressor prior to starting another compressor.

6.26. FACTORY STARTUP (28) Only with HVAC Software

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

6.27. MAXIMUM RUN TIME (29) Only with HVAC Software

The maximum run time option has been specified and a compressor run time has surpassed this limit. All functions will
remain off unit the proper authorization has been entered.

6.28. ESTABLISHING COM (34) Only with HAVC Software
If the unit is to be part of the CPM network, this state will be sent to CPM Master controller while establishing communications.

6.29. RS-STARTING COMP (35) Only with HVAC Software
Used only if unit has the Rapid Start option active. In this state the system will turn on the number of compressors allowed
in the rapid start.

6.30. RS-LOADING (36) Only with HVAC Software

Used only if unit has the Rapid Start option active. All compressors available for the Rapid Start option have been turned
on, In this state the unit capacity will be increased as long as additional capacity is needed, once it is at its maximum an
additional compressor if available will be turned on and the capacity will be set to its minimum value.

6.31. RS-HOLDING (37) Only with HVAC Software

Used only if unit has the Rapid Start option active. In this state the capacity will be not be increased as the control
temperature and slope are within target.

6.32. UNIT OFF CTRL SI (38)

This state is only used if the low temperature option has been specified. Set point #151 is active and it is a TARGET
type of set point. When the steps wanted is zero, no mechanical stages of cooling is on and the control temperature is
below the off temperature this state will be entered. Once the control temperature is above this value the unit state will be
loading.
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Chapter -7. Heat Recovery Logic

* HVAC only
* HVAC Firmware 17.60H4 or greater
» Config program 18.010 or later

7.1. Theory of Heat Recovery:

During cooling only operation, the chiller produces a controlled source of chilled water leaving the evapora-
tor while dissipating heat through the condenser and ultimately to the environment. When there is a simultaneous
need for chilled water and hot water, these chillers have the capability to operate in heat recovery mode. The
recovered heat can be redirected for various heating applications, which saves energy while maintaining
conditions.

7.2. General Description for MCS-Magnum Heat Recovery:

Heat Recovery logic is a new MCS-Magnum control option for chillers. When this option is enabled the
MCS-Magnum capacity control will dynamically select control mode Heat or Cooling for staging the unit.
When in cooling mode the capacity control state logic will use the chilled water out sensor and setpoint #1 for
staging the unit. When in Heating mode the capacity control state logic will use the condenser water out sensor
and setpoint #163 for staging the unit.

The heat recovery logic allows chillers to switch between heating and cooling on the fly and works as follows.
7.3. Unit Type - Heat Recovery
Heat Recovery needs to be selected in the general info page for the heat/cool automatic change overs to take effect.

Magnum HVAC Information Screen

Information Panel Selector

7+ General Info (" Compreszor Info " Ewvaporator Info " Condenzer Info " Lockout Info " Buoiler Info " CPM Infa

Hof # of Steps
2 - I2 vi

1st MOD Moter Limit RO Turbo lce Machine
INot Used vl Yes  (* No

General Information

Run/Stop Switch Phase Loss
lHUNx’STDP vi !PHASELDSS vi
MNetwork Run./Stop Sw

Mot Usged _vj

Stop Switch
EMGASTOP hd

Volts A
|UNITVDLTS

Volts B

INotUsed vl

Volts C
INotUsed

Mot Uzed

A4

Unit ON/CFF Rel
Mot Used

== :
lNotUsed 'I

4

- Heat Mode Indicator
Lost BMS Communication | Unit Status Rel | I ot Used 'i Unit Amp: Demand Limit FLA %
@ Run { Stop { MNoChange INDtUSEd '” ——— INolUsed INotUsed _:!

Common Rev. Valve
INot Uzed vl

Unit Type Lnit KWW Demand Limit Steps
" Cooling Only © Electic Heat IUNIT s vl INot Uszed vl

Temp Control Sensor Fan Relay Cooling Rel ing Rel
INotUsed vl INotUsed _VI INotUsed vl Mot Uzed A
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7.4. Heating and Cooling Control Sensors

1. Under the evaporator info tab you'll be able to select your heating/cooling entering and leaving sensors and
select which one you want to control on when in heating or cooling mode.

" General Info

(" Comprezzor Info

Information Panel Selector

f+ Ewaporator Info

" Condenszer Info

" Lockout Info

Cw RESET

2. The mode will be decided based on the controlling sensor nearest to its target.

If both heating and cooling are in their target zones, then we won’t switch modes until heating or cooling needs
to unload based on going outsides its control zone. Otherwise we control based on closest to target when

Force One Aways On?
@ Yes Mo

Type of Subcooler Valve in Use

1+ None " AD[Dpen'when 0if)

each sensor requires loading of the unit.

RO Type: " AD[Closed When Dff)

Setpoints 1-3 are used for cooling control target and zones

Setpoints 163-165 are used for heating control target and zones

Process
" Modulating [A0)

= VD V10V) ¢ ByPass Vahve(1OV-0V)

" CPM Info

Control By The Lowest Superheat In The Sucton Group.

" Yes

1 CW OUT TRGT A4 1] [1] 1] 1] Active Wiew Only Selpoint

2 CTRL ZOME+ 2 1] o 1] 1] Active Wiew Only Selpoint |
3 CTRL ZOMNE- 1 1] [1] 1] o Active Wiew Only Selpoint |
163 |HP HEAT TARG |95 o [0 0 0 [ Adtive [View Only | Setpoint |
164 HPCTLZONE:. 2 jo_ o ] ] Active [View Only | Setpoint |
165 HPCTLZONE- 2 Jo o 0 0 Active |View Only | Setpoint |
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Chapter - 8. Compressor Control States (number)

All User Logic points can now access the Compressor Control State. The value accessed is the number listed in parenthesis
in the following headings.

The action of the compressor control states may result in an increase or decrease in capacity. The Unit Control States
may affect or change the Compressor Control States or supersede them altogether.

8.1. LOST IO LOCKED

This state is entered when the Capacity Control State is NO RUN- I/0O LOST. Resetting the lockout will move the
compressor to the CMP OFF/READY state.

8.2. CMP LOCKED OUT

This state is entered when the Capacity Control State is in UNIT IN LOCKOUT or a safety trip has occurred for this
compressor (Examples of safety Setpoints include #77 “LOW SUCTION” and #81 “HI DISC PSI”). Lockouts can be
reset without authorization from the keypad or MCS-Connect program, however if the condition causing the lockout has
not been corrected, the compressor will again be forced into the LOCKOUT State.

8.3. SWITCHED OFF

This state is entered when the compressor is off due to the pump down switch being on or the compressor flow switch
being off. In this state the compressor and all related points, including the liquid line solenoid are off. The compressor
will not leave this state unless the pump down switch is turned off. If the pump down switch is turned off, the compressor
state will be changed to the CMP OFF/READY state.

8.4. UNLD and PMPDWN

This state is entered when the pump down switch has been turned on or if this compressor is no longer Wanted On.
The compressor remains on while the liquid line solenoid is closed. This state is active until the suction pressure reaches
Setpoint #61 “PMP DWN OFF” or the time has exceeded Setpoint #62 “PMP DWN DELY”. The compressor will then
move to the CMP ANTICYCE state.

8.5. CMP ANTICYCE

This state is entered when the UNLD and PMPDWN state has been completed. The compressor will stay in this state
with all compressor points off for the period of time contained in Setpoint #59 “ACYC OFF-> ON” or Setpoint #63 “ACYC
ON -> ON”, whichever is longer. The compressor will then move to the OFF state. NOTE: “ACYC ON -> ON” can be
used to set the maximum number of compressor starts per hour.

8.6. CMP OFF/READY

This state is entered when no capacity is required from this compressor, or the last state was CMP ANTICYCE, LOST
I/0O LOCKED, or SWITCHED OFF. In this state the compressor is ready to provide capacity if needed. The compressor
will remain in this state for a minimum of 60 seconds.

8.7. OIL PMP LUBING

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 Compressor Information button under the
MAGNUM screen and in the Setpoints screen:

In this state the following Relay Outputs, if present, are set as follows:
1. Compressor relay(s) are OFF.
2. Oil pump is ON.
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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.

© N o g ks o

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.

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. Oil 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.

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.

8.8. NOT USED

8.9. CMP UNLOADED
For variable step compressors, this state occurs when the slide is fully unloaded (indicated by unloaded input or after
the unloader is pulsed for 30 seconds with no change). For fixed step compressors, this state occurs when the
compressor is on and fully unloaded. In this state the compressor is supplying its minimum cooling capacity.

8.10. CMP UNLD STEP1 Only HVAC Software
This state only applies for fixed step capacity compressors with a Hot Gas Bypass solenoid. In this state the Hot Gas
Bypass solenoid is off and all unloaders in the compressor are on.

8.11. CMP UNLD STEP2 Only HVAC Software

This state only applies for fixed step compressors with two unloaders. This state occurs when the Hot Gas Bypass
solenoid, if present, is off, the first unloader solenoid is off, and the second unloader solenoid is on.
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8.12. CMP IS HOLDING

This state only applies for variable step compressors. In this state, the required refrigeration capacity of system is being
met; no movement of the slide valve is required.

8.13. CMP IS LOADING Only HVAC Software

For variable step compressors, this state occurs when the load solenoid is being pulsed to increase the capacity of the
compressor. The duration of the pulse is specified in the Setpoint #37 “LOAD PULSE” and the frequency of the pulse
is determined by Setpoint #56 “PULSE DELAY”. The Setpoint “PULSE DELAY” should be a value of between 3 and 5
seconds to allow the amp sensor to reflect the change.

8.14. CMP IS UNLDING Only HVAC Software

For variable step compressors, this state is when the unload solenoid is being pulsed to reduce the capacity of the
compressor. The duration of the pulse is specified in Setpoint #38 “UNLOAD PULSE” and the frequency of the pulse is
determined by Setpoint #56 “PULSE DELAY”. The Setpoint “PULSE DELAY” should be a value of between 3 and 5 seconds
to allow the refrigerant to enter the chamber slowly enough to not cause oil foaming.

8.15. CMP IS RUNNING
For fixed capacity compressors only, this state occurs when the compressor is fully loaded. In this state, the compressor
is providing the maximum amount of cooling capacity.

8.16. 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 Compressor
Information button in the MAGNUM screen.

Compressor Information

Compressor Type Lube State Oil Setpaint
| Hanbell Step j & Sat Suct Offset " Actual Temp Value
Keep Running Comp at Pre-Pump Out Oil Heater Control Setpoint
100% when starting next? & Sat SuctOffset " Actual Termp Value
" IYes ® Mo OIS " No
Wanted FLA-starting next Compressor
et oo Le oy Lo et \EE T @ Calculated FLA  ( Use Min FLA{(Stt #31)
(30-120) before Starting Next
(0-120)
=L =econds Seconds Control of Oil Pump
0 ® Always ON ( Cycle/Needed ( Only Lube State
Last Stage to 100% Minimum Delay Between
(Override Setpaoint) Compressar Starts
(" Yes s No 0 Seconds

8.17. LO SUCT UNLOAD
Refer to Setpoints #77 “LOW SUCTION”; #78 “LO SUCT UNLD”; and #79 “LO SUCT RELD”.

For variable step compressors only. The capacity is being unloaded due to low suction pressure. The compressor will
stay in this state until the suction pressure is above Setpoint #79 “LO SUCT RELD”. The system will then move to the
LO SUCT HOLD state.

8.18. LO SUCT HOLD
Refer to Setpoints #77 “LOW SUCTION”; #78 “LO SUCT UNLD”; and #79 “LO SUCT RELD”.

Fixed step compressors—This state is entered when a fully loaded compressor that has more than one step is unloading
due to low suction pressure. One step of capacity is turned off. The compressor will remain in this state for a minimum
of five minutes before returning to the LOADED state if the low suction condition has been corrected.

Variable Step Compressors—Capacity is being held due to low suction pressure. Once the suction pressure returns to a
normal operating level the compressor will return to its normal running state.
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8.19. HI DISC UNLOAD

Refer to Setpoints #81 "HI DISC PSI”; #82 “HI DISC UNLD”; #83 “HI DISC RELD”; #87 “HI DISC TMP”; #88 “HI DISC
UNLD”; #89 “HI DISC RELD”, and #84 “LO DISC SHEAT".

For variable step compressors only. The capacity is being unloaded due to a high discharge pressure, high discharge
temperature, or low discharge superheat. The compressor will stay in this state until the pressure or temperature has
dropped below the corresponding Setpoint. The system will then move to the HI DISC HOLD state.

8.20. HI DISC HOLD

Refer to Setpoints #81 "HI DISC PSI”; #82 “HI DISC UNLD”; #83 “HI DISC RELD”; #87 “HI DISC TMP”; #88 “HI DISC
UNLD”; and #89 “HI DISC RELD".

Fixed Step Compressors—This state is entered when a fully loaded compressor that has more than one step is unloading
due to high discharge pressure or temperature. One step of capacity will be turned off. The compressor will remain in
this state for a minimum of five minutes before returning to the LOADED state if the high discharge condition has been
corrected.

Variable Step Compressors—Capacity is being held due to high discharge temperature or pressure. Once the discharge
returns to normal operating levels the compressor will return to its normal running state.

8.21. SAFETY TRIPPED

This state is entered when a safety trip occurs but a lockout is not generated. An alarm is generated but the system will
automatically restart after the delay specified in the corresponding Setpoint. If a second trip occurs within the time
specified in the Setpoint, the compressor will be placed in the CMP LOCKED OUT state.

8.22. LO TMP UNLOAD
The following two conditions can cause this state to be entered and the system to begin unloading:

1) The leaving liquid temperature is within 1.5°F of the Setpoint #111 “FREEZE “
2) The refrigerant temperature is less than Setpoint #155 “LO REF TMP” if this Setpoint is active.

8.23. LO TMP HOLD

Reload from the “LO TMP UNLOAD” occurs when the leaving liquid temperature is 3.0° F above Setpoint #111
“FREEZE “and the refrigerant temperature sensor, if present, is greater than Setpoint #155 “LO REF TMP” plus twice
the value of Setpoint #156 “LO REF TMP”. Until this temperature is reached the system will remain in the LO TMP
HOLD State.

8.24. HI AMP HOLD

Fixed step compressors—This state occurs when a fully loaded compressor experiences an abnormally high amp draw.
Refer to Setpoints #171-190 for FLA per compressor (compressors 1-20 respectively) and #75 “HI AMPS %”. In this
state, one step of capacity will be turned off. The compressor will remain in this state for a minimum of five minutes
before returning to the LOADED state if the high amp draw condition has been corrected.

Variable Step Compressors—This state occurs after HI AMP UNLDING. It will remain in this state for the time specified in
Setpoint #101 “SAFETY HOLD DELAY”. If the amp draw is less than the FLA Setpoint for this compressor, it will return
to the normal operating state and the compressor will be able to load if necessary. In this state the compressor will not
load but it can be unloaded if needed.

8.25. HI DIS TMP HLD
Refer to Setpoints #87 “HI DISC TMP”; #88 “HI DISC UNLD”; and #89 “HI DISC RELD”.

This state is entered when a fully loaded compressor that has more than one step encounters a high discharge temperature.
One step of capacity will be turned off. The compressor will then remain in this state for a minimum of five minutes
before returning to the LOADED state if the high discharge temperature has returned to normal.

8.26. CMP IS AT 40% Only HVAC Software
For Mitsubishi Screw compressors only. This compressor does not provide variable capacity but has two solenoids used
to regulate the compressor capacity. This state occurs when the compressor is providing 40% capacity. In this state, the
Relay Output to activate the 40% valve is turned on.
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8.27. CMP IS AT 70% Only HVAC Software
For Mitsubishi Screw compressors only. This compressor does not provide variable capacity but has two solenoids used
to regulate the compressor capacity. This state occurs when the compressor is providing 70% capacity. In this state, the
Relay Output to activate the 70% valve is turned on.

8.28. HI WATER HOLD

When the compressor is running and Setpoint #86 “HI RETURN TEMP” is active, the Magnum will check for high water
temperature. If the control temperature is greater than Setpoint #86 for the time specified the Magnum will place the
compressor in this state. The system will be unable to load when in this state.

8.29. EXTRA 70% STEP Only HVAC Software
For Mitsubishi Screw compressors only. This compressor does not provide variable capacity but has two solenoids used
to regulate the compressor capacity. This will move an extra step for this type of screw compressor.

8.30. OFF-LO OIL TMP

In this state the compressor is disabled. The oil temperature will be checked only if the compressor type is a centrifugal
or screw.

Screw compressors — If the temperature is less than the value in Setpoint #39 “LUBE OIL TEMP” this state will be entered.

8.31. HI AMP UNLDING

For variable step compressors this state is entered when the amp draw is greater than the respective FLA Setpoint plus
half the value in Setpoint #75, “HI AMPS”. This action is to prevent a high amps safety trip from occurring. Once the amp
draw has been reduced the system state will change to Hl AMP HOLD.

8.32. DEF PREPMP OUT Only HVAC Software
This state is only entered if the defrost type is any condition other than NONE. Hot gas will be used to perform the
defrosting. This is selected in Compressor Information button under the MAGNUM screen. When a defrost cycle begins
this 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 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.

8.33. DEFROSTING (32) Only HVAC Software
Refer to DEF PREPMP OUT state. In this state the hot gas solenoid is opened. The compressor will remain in this state
until both coil temperatures are greater than Setpoint #161 “DEF TERM TMP” or the time in this state is greater than the
value in Setpoint #162 “DEF TERM DEL”. The compressor will then move to the DEF PUMP DOWN state.

8.34. DEF PUMP DOWN Only HVAC Software
Refer to DEFROSTING state. In this state the hot gas solenoid is closed. The compressor will remain in this state until
the suction pressure is less 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 CMP IS HOLDING state.

8.35. HI TEMP UNLOAD Only with HVAC Software
This state is only used when in Heating Mode. The system will unload if Setpoint #152 “HP OVERHEAT” is active and
the leaving temperature is greater than the value in Setpoint #152 minus 15°F (8°C). The compressor will then move to
the HI TEMP HOLD state when the temperature drops below the value in Setpoint #152 minus 30°F (16°C).

8.36. HI TEMP HOLD Only with HVAC Software
Refer to HI TEMP UNLOAD state. When the temperature drops below Setpoint #152 minus 45°F (24°C) the compressor
will return to a normal state.

8.37. SCROLL STEP 1 Only with HVAC Software
Only used with special patterns for Trane Trio and Quad compressors. These compressors provide special staging as
follows:
If Trane Trio then COMP C is on and COMP A and B are off.
If Trane Quad then COMP A is on and COMP B, C, and D are off.

8.38. SCROLL STEP 2 Only with HVAC Software
Only used with special patterns for Trane Trio and Quad compressors. These compressors provide special staging as
follows:
If Trane Trio then COMP A and B are on and COMP C is off.
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If Trane Quad then COMP C and D are on and COMP A and B are off.

8.39. SCROLL STEP 3 Only with HVAC Software
Only used with special patterns for Trane Trio and Quad compressors. These compressors provide special staging as
follows:
If Trane Trio then COMP A, B, and C are on.
If Trane Quad then COMP B, C, and D are on and COMP A is off.

8.40. SCROLL STEP 4 Only with HVAC Software
Only used with special patterns for Trane Quad compressors. These compressors provide special staging as follows:
If Trane Quad then COMP A, B, C, and D are on.

8.41. UNLOAD DELAY- RECIP/VFD COMPRESSORS
Firmware 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.

Magnum HVAC Information Screen

Information Panel Selector

" General Info (s Compressor Info " Ewaporator Info " Condenser Info " Lockout Info " Boiler Info " CPM Info

Compressor Information

Lube State Oil Setpaint Unload Running Compresson(s) Before Tuming Off A

Lom

Keep Running Comp at
100% when starting next?

[ Yes [+ Mo

Fast Unload Delay
(30-120)

30 Seconds:

Pre-Pump Out
(s 'es " Mo

" Enabled

Compressor Type

Last Stage to 100%
(Ovemide Setpoint)

[ Yes + Mo
Unload Compressor befare
Starting Next (0-120)

a Seconds
Minimum Delay Between
Compressor Starts (0-300)

] Seconds

Low Ambient Comp Starttup

i+ Dizabled

Ambient less than |0

v Sab SuctOffset O Actual Temp Yalue

Qil Heater Control Setpoint
+ Sat SuctOffzet O Actual TempValue

Wanted FLA-starting next Compressor
& Calculated FLA 0 Llze Min FLA-[Stpt #31)

Caontrol of Cil Pump
(+ Alwayz OW O Cypcle/Meeded  Only Lube State

Slide Position Indicator
" Slide Control [+ Compreszor FLAZ

Compressor Economizer Control {3rd LLS
v FLAZ " Speeda0]

-

Compressor?
[ Yes + Mo
Odl Recovery
Starting Relay # of Recovery Devices
Wat Used j |EI ﬂ
Retation Control
(* Run Time " First On / First Off

Unload Time Delay When
Stopping Compressor (0-120)

,607 Seconds
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8.42. EMERGENCY STOP RELAY - CIRCUIT BASE
Firmware Version: 18.01Y or later
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.)

Config 18.01Y - V17 TRAINING ¢ A.cfg - [MAGNUM Circuit Base Selection Screen (Click Column Heading for HELP)]

B File Edit Window Help

2|81 swten | Soup | ROs | sl | a0s | magHuaC Groui SI | Setpoirts | Auth | Scheduie | BMS Paints | EXV Control | Lookup Tabl |

MAGNUM Circuit Base Screen
that relates to on the circuit lates to on the circuit
Starting Part Start Fast Type of 2nd Comp. Econo | Unloading | Loader HGB HG Liquid oil Mod Low Disc | External Dil | External Oil | Liquid Injection O Emergency Stop
Compressor | Winding | Unload Unloader LLS LLS conomizer Control Stages Type Reheat Injection |Equalization| Motor SuperHeat p Heater during Fast
RO Bypass (Subcooler] Control Control Control Ugloading
| | COMP1 o ...|No .. No o] EXVELLYS o |.../No .| Shide Z%|... nload: one o ...| 1 Stage o o o ...|No ﬁ_ - COASTREL
b |COMP 2 o ...|No .. No o] EXVELLS o |.../No .| Shde 2 |... nload: one o ...| 1 Stage o o o ...|No «.|No [/ NO .. COASTREL
Not Used o o o -.| None o o -..| Shide % ... nload one o .| No o o o o & o .--| Not Used L
Not Used o o .| No ..| None o o Slide % ... nload one o .| No o o o o o el Mot Used .-/ Not Used
Mot Used o .| No .| No ... None o |...No .| Shde 2 |... nload: one o ...|No o o o ...|No . o .| Mot Used .../ Mot Used
Mot Used No .| No ..| No ...| None No |...Ne .| Shde %|...| 0 Unload« Mone No .../ No Mo Mo No ...|No ...|No «..| Hot Used .../ Hot Used
Mot Used Ho ..| No ..| No ...| None No ... Ne .| Shde %|...| 0 Unload« Mone Ho .../ No Mo Mo No ...|No ...|No ...| Hot Used ...| Mot Used
Mot Thoadt e e e = e sl 0 Vrtnade  [Mona e e N N e e N Mot Tomd Mot Tt

8.43. Screw Compressor Oil Boost based on Load and Time

There are 3 setpoints that need to be set up in order to define the compressor load to activate the boost, the compres-
sor load we’ll go to when in a boost, the time between boosts (when compressor load is below setpoint), and the time to
remain in a boost.

Setpoint #30 needs to be a “Target” type, and we’'ll use the “Low Zone” cell. This will define the compressor
speed or FLA% for the compressor while running a boost.

Setpoint #31 needs to be a “Target” type, and we’ll use the “Low Zone” cell. This will define the compressor
speed or FLA% that the compressor must be under, to call for a boost sequence.

# 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 lgnore | Ext. Safety | Edension | Zone | Zone
(SEC) (HRS) | Time(MIN) print char Display Safety | Time(SEC) (SEC)
30 |MAXSPDZ 100 50 110 1 0 0 0 0 Active «/HUMDor % |View Only | Target | — |— — 0 100 0
31 |MIN SPD% 50 40 80 1 30 30 0 0 Active «/HUMDor % |View Only | Target w— | — — 0 7B 5

Setpoint #64 needs to be changed from “Minutes” to “DIGITAL/SW”, and made a “Target” type.

We'll use the “Low Zone” cell to specify the time, in Minutes, that the compressor needs to be running for (below set-
point #31 “Low Zone” value) to call for a boost.

The “High Zone” cell will specify the time, in Seconds, that the compressor will remain in the boost sequence for.

# 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)| Alowed Delay Down Non-Active | # decimals & Auth. To Setpoint lgnore | Bxt. Safety | BExdension | Zone | Zone
(SEC) (HRS) | Time(MIN) print char Display Safety | Time(SEC) (SEC)
|64 |cOMPMINRUN |2 i 5 |1 [o o o |0 |Active  [.|DIGITAL/SW |ViewOnly |Target | ] — | — |— 60 |5 o |

If the supply temp falls below the target setpoint — the low zone while in a boost sequence... compressors
will begin to be cycled OFF until the supply temp rises back into the zone. Once a boost cycle is finished, the running
compressors will be placed back to the running % that they were at before the boost occurred.

All safeties will still be in place while in boost. If a compressor trips, it will not affect the boost cycle of the other compressors.
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Chapter-9. SHARED VFD

HVAC 17.62M or later firmware
The following logic will utilize both unloaders and a VFD at the same time for capacity control

9.1. Compressor Modes

The compressor sequence must follow a predetermined sequence set by selecting Shared VFD for the compressor
type. Typical sequence:

COMP

LLS

50% UNLOAD
75% UNLOAD
LIQUID INJ
STRT UNLD
CMP DOL

CMP EMG
The VFD inputs must be in this order:

VFD FAULT
VFD RUN

VFD AMPS
9.11 Compressor Modes

OFF — Compressor is off
VFD — Compressor is on VFD control
DOL — Direct Online — Compressor is locked in at 100% through a contactor

EMG - If VFD were to fault, all available compressors would run in emergency mode meaning DOL and
step control only.

Setpoint #185

This setpoint defines the minimum and maximum wanted percentage for the VFD when the compressor slide
is at 50% loaded. Value = Minimum % // Hi zone = Maximum %

Setpoint #186

This setpoint defines the minimum and maximum wanted percentage for the VFD when the compressor slide
is at 75% loaded. Value = Minimum % // Hi zone = Maximum %

Setpoint #187

This setpoint defines the minimum and maximum wanted percentage for the VFD when the compressor slide
is at 100% loaded. Value = Minimum % // Hi zone = Maximum %

oD~

9.1.2 Compressor Startup/Loading Sequence

1. Compressor starts in VFD mode
a. All unloaders will be turned on and slide will be at 50% loaded.
b. Compressor VFD speed will be set to setpoint #185 value field. The logic will look for a VFD proof
input as well as the amps.

Compressor will modulate up to the maximum speed defined by setpoint #185 Hi zone.

Once compressor speed is at maximum and more capacity is required the following will occur.
a. Compressor speed will be backed down to setpoint #186 value field. (This will be the new minimum
speed value.)

b. 50% unload solenoid will be turned off resulting in slide moving to 75% loaded.
4. Compressor will then begin to load up to the maximum wanted VFD percentage in setpoint #186 Hi zone.
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5. Once the maximum VFD percentage is reached and more capacity is needed the following will occur.

a. Compressor speed will be backed down to setpoint #187 value field. This will be the new minimum
speed value.)

b. 75% unload solenoid will be turned off resulting in the slide moving to 100% loaded.
6. Compressor will now continue to load up to the maximum VFD percentage of setpoint #187 Hi zone.
7. Ifthe VFD is at the maximum wanted percentage the following will occur.

a. The micro will energize the DOL contacts locking the compressor in at 100% and open the VFD
contacts for that compressor. The logic will look for the DOL proof input before removing the VFD
signal and moving to the next available compressor and this entire sequence would repeat.

9.1.3 VFD Fault/Emergency Mode

1. If the VFD Fault input comes on the VFD will be bypassed and the compressors will start using the
Emergency Run output. The DOL proof will be verified and the compressors will now load using step
control and turning on/off the 50% and 75% unloaders.
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Chapter -10. VFD Controlled Screw Compressors

10.1. INTRODUCTION

The MCS Magnum controller is designed to control Variable Frequency Drive (VFD) screw compressors. Its algorithm
allows the user to define specific functions to maximize startup and running conditions. It handles all of the following:

1. Startup control
2. DX chiller barrel

3. DX remote coils

4. Flooded chiller barrel

5. Water cooled condenser

6. Air cooled condenser

7. Slide control for starting unloaded

8. EXV startup control

9. EXV Anticipatory loading

10. EXV low suction Anticipatory control

10.2. STARTUP CONTROL

When the compressor is started the state will be ‘CMP IN STARTUP’. During this phase the compressor’s Analog output
will be placed at the percentage specified in the Config for startup and for the length of time specified. If the compressor
has a slide valve it will be started unloaded. After a few seconds the slide is moved to the loaded position and all control
is via the VFD. In the MCS Config the user can specify the following:

1. The starting frequency of the compressor which is via the compressor’s Analog Output.
2. The length of time the compressor is to remain in ‘CMP IN STARTUP’ state.
3. The starting position of the Electric Expansion Valve (EXV).

10.3. OPERATING CONTROL

When the compressor completes the startup phase it enters normal operating controls. In the normal operating phase
the primary function is to maintain the target based on the controlling sensor. (Usually this is Leaving Water Temperature.)
To do this the following control functions occur:

1. The compressor Analog output will be adjusted to match the current wanted capacity percent.

2. The EXV position will be adjusted when the compressor speed is adjusted and depending on the current value
of its superheat.

3. The compressor slide remains at 100% during normal operating control.

10.4. COMPRESSOR LOADING / UNLOADING

The standard MCS algorithm applies. However for the VFD controlled screw additional set point capabilities have been
expanded as follows:

1. On a standard slide operated screw SP 32 ‘MAX ADJUST %’ would usually be set to 4% to 5%. With the VFD it
is typical to allow larger adjustments, when required, say to 10%. The loading/unloading algorithm can be set to
increase/decrease slowly because the VFD allows exact positing of the capacity.

2. Controlling this adjustment is SP 56, ‘COMP ADJ DELAY’, which tells the Magnum the frequency to set.
The EXV is adjusted at the same time allowing precise superheat control.

10.5. COMPRESSOR SHUTDOWN

Compressor shutdown is a function of the set point values setup at Config time. Normal function would be to shutoff
the EXV and pump down based on set points. However if it's a flooded evaporator no pump down is done. When
the compressor is off the MCS control system forces the slide vale to its minimum position so at the next start time the
compressor is unloaded.
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10.6. Screw Compressor with VFD

When using a VFD with a Hanbell Screw compressor the solenoid configuration will be to use the 25% or 33% depending
on the model for the fast unloader. This solenoid will be energized at startup and shut down, to ensure the compressor
is fully unloaded. The load solenoid will be replaced with a load cap. This allows oil to flow to the piston chamber
continuously to load the slide. As soon as the fast unload solenoid is de-energized the slide will move to fully loaded.
The compressor will stay fully loaded during the duration of running while the VFD will vary the HZ based on load demand.

Typically the VFD is setup for 0-10 VDC equals 0 hz-60 hz. Set point 30 is the MAX SPEED which equals 100% (60hz).
Set point 31 is the MIN SPEED which equals 50% (30 hz). Our standard control logic based on the rate of change and
the distance the control sensor is from the target set point is used within set points 25-34 and 56.

25 | STEP SENSTIY The decrements to the time delay between making changes in the control algorithm is based
upon the difference between the target and control values. If the difference is greater than 10
the delay will be reduced by 10. If less the delay will be adjusted by the value of this set point.
1 is the fastest response, whereas higher numbers will mean a more gradual response.

26 | STEP DELAY Value: This is the time delay before making adjustments to the system capacity. Refer to set
point #25 for how this delay is decremented.

‘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 - Compares the control value rate of change. 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.

28 [MAXROC + Compares the control value rate of change. 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 Seconds between samples used for calculating the Rate of Change. (Maximum 60 seconds)

30 | MAX FLA% Indicates the maximum amp draw, slide %, digital scroll load%, or speed allowed. Usually

or set to 100%, else compressors will load to the value of this Set point until all steps are
MAX SLIDE % on, then the system will load to 100%.
or ‘Time (sec) field: If non-zero, then force individual compressors to stay at maximum
MAX CAPACITY % capacity when another compressor starts. This option is selected in in the ‘Keep Run-
or ning Comp at 100% when starting next?’ box in the ‘Compressor Information’ panel
MAX VFD % under the MAGNUM 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% Value: Indicates the minimum amp draw, slide %, digital scroll load%, or speed allowed
or (usually 40%). This is where the slide valve or VFD will be set when the compressor is
MIN SLIDE % turned on. This % is a function of actual amp draw relative to the FLA.
or ‘Time (sec) field: If used, this forces a time delay before unloading all running compres-
MIN CAPACITY % sors before the next compressor is started. This time delay is specified in the ‘Unload
or Compressor Before Starting Next’ box in the ‘Compressor Information’ panel under the
MIN VFD % 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.

53



MCS-MAGNUM V17

32

MAXADJUST %

Value of set point contains 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

set point #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 %

Indicates the minimum percentage change that can be made to the slide valve or the
VFED. For Fixed Step Compressors with adjustable speed AO’s when returning to 100%
after shutting down another compressor, this Set point will be the percent of adjustment
along with Set point #56 “PULSE DELAY” which is the time frame between capacity
adjustments.

34

SLIDE SENSITY

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).

56

PULSE DELAY
CMP RELOAD ADJ

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 the ‘Fast Unload Delay’ box in the ‘Compressor Information’ panel under the
MAGNUM screen.

For Fixed Step Compressors with adjustable speed AO’s when returning to 100% after
shutting down another compressor, this Set point will be the time frame between capacity
adjustments along with Set point #33 “MIN ADJUST %” which is the percent of adjustment.

IF Target Type:

The high zone (pulse on time) and low zone (delay between pulses) will define the safety
unloading logic as follows. The low zone timer is calculated from ON to ON. Example: hi zone
=2, low zone =5. The unload solenoid will pulse ON for 2 seconds and be OFF for 3 seconds,
ON for 2 seconds OFF for 3 seconds during safety unloading.
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Chapter - 11. Relay Output Sequences

The sequence of Relay Outputs must be correctly matched to the particular type of compressor being
controlled. Relays are required unless marked as optional. If a relay is optional and it is not used then its
position is skipped and the following relays will be moved up. Compressor type selection as displayed in
MCS-Config is shown within brackets.

11.1. Reciprocating Compressors (Recip Comp w/0Oil) and (Recip Comp w/o Oil)

Compressor relay

Part winding compressor relay (OPTIONAL)

Liquid line solenoid

Unloader 1 (OPTIONAL)

Unloader 2 (OPTIONAL)

Unloader 3 (OPTIONAL)

Oil pump (OPTIONAL, ONLY USED WITH Recip Comp w/Qil)
Oil heater (OPTIONAL, ONLY USED WITH Recip Comp w/Qil)
Hot gas bypass (OPTIONAL)

Common Hot gas bypass (OPTIONAL)

Liquid injection (OPTIONAL)

Fast unloader (OPTIONAL)

Second liquid line solenoid (OPTIONAL)

Oil equalization (OPTIONAL)

Oil seal cooler (OPTIONAL)

VI increase valve % (OPTIONAL)

VI decrease valve % (OPTIONAL)

Start unloader bypass (OPTIONAL)

Low disc superheat (OPTIONAL)

Hot gas reheat off (OPTIONAL) If hot gas reheat all 3 hot gas relays are required.
Hot gas reheat on (OPTIONAL)

Hot gas reheat bleed (OPTIONAL)

Third liquid line solenoid (OPTIONAL)

Reversing valve (heat pump) (OPTIONAL)

Liquid injection #2 (OPTIONAL)

Mod motor (OPTIONAL)

11.2. Screw Compressor with Oil (Screw Comp w/Oil)

Compressor relay

Part winding compressor relay (OPTIONAL)
Loader

Unloader

Oil pump

Oil heater

Liquid line solenoid (OPTIONAL)

Hot gas bypass (OPTIONAL)

Common Hot gas bypass (OPTIONAL)
Liquid injection (OPTIONAL)

Fast unloader (OPTIONAL)

Second liquid line solenoid (OPTIONAL)

Oil equalization (OPTIONAL)

Oil seal cooler (OPTIONAL)

VI increase valve % (OPTIONAL)

VI decrease valve % (OPTIONAL)

Start unloader bypass (OPTIONAL)

Low disc superheat (OPTIONAL)

Hot gas reheat off (OPTIONAL) If hot gas reheat all 3 hot gas relays are required.
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Hot gas reheat on (OPTIONAL)

Hot gas reheat bleed (OPTIONAL)

Third liquid line solenoid (OPTIONAL)
Reversing valve (heat pump) (OPTIONAL)
Liquid injection #2 (OPTIONAL)

Mod motor (OPTIONAL)

The sequence of Relay Outputs must be correctly matched to the particular type of compressor being controlled.
Relays are required unless marked as optional. If a relay is optional and it is not used then its position is
skipped and the following relays will be moved up. Compressor type selection as displayed in MCS-Config is
shown within brackets.

11.3. Reciprocating Compressors (Recip Comp w/0il) and (Recip Comp w/o Oil)

Compressor relay

Part winding compressor relay (OPTIONAL)

Liquid line solenoid

Unloader 1 (OPTIONAL)

Unloader 2 (OPTIONAL)

Unloader 3 (OPTIONAL)

Oil pump (OPTIONAL, ONLY USED WITH Recip Comp w/Qil)
Oil heater (OPTIONAL, ONLY USED WITH Recip Comp w/Qil)
Hot gas bypass (OPTIONAL)

Common Hot gas bypass (OPTIONAL)

Liquid injection (OPTIONAL)

Fast unloader (OPTIONAL)

Second liquid line solenoid (OPTIONAL)

Oil equalization (OPTIONAL)

Oil seal cooler (OPTIONAL)

VI increase valve % (OPTIONAL)

VI decrease valve % (OPTIONAL)

Start unloader bypass (OPTIONAL)

Low disc superheat (OPTIONAL)

Hot gas reheat off (OPTIONAL) If hot gas reheat all 3 hot gas relays are required.
Hot gas reheat on (OPTIONAL)

Hot gas reheat bleed (OPTIONAL)

Third liquid line solenoid (OPTIONAL)

Reversing valve (heat pump) (OPTIONAL)

Liquid injection #2 (OPTIONAL)

Mod motor (OPTIONAL)

11.4. Scroll Compressor (Scroll Comp)
Compressor relay
Part winding compressor relay (OPTIONAL)
Liquid line solenoid
Unloader 1 (OPTIONAL)
Unloader 2 (OPTIONAL)
Unloader 3 (OPTIONAL)
Oil pump
Oil heater
Hot gas bypass (OPTIONAL)
Common Hot gas bypass (OPTIONAL)
Liquid injection (OPTIONAL)
Fast unloader (OPTIONAL)
Second liquid line solenoid (OPTIONAL)
Oil equalization (OPTIONAL)
Oil seal cooler (OPTIONAL)
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11.5.

11.6.

VI increase valve % (OPTIONAL)

VI decrease valve % (OPTIONAL)

Start unloader bypass (OPTIONAL)

Low disc superheat (OPTIONAL)

Hot gas reheat off (OPTIONAL) If hot gas reheat all 3 hot gas relays are required.
Hot gas reheat on (OPTIONAL)

Hot gas reheat bleed (OPTIONAL)

Third liquid line solenoid (OPTIONAL)
Reversing valve (heat pump) (OPTIONAL)
Liquid injection #2 (OPTIONAL)

Mod motor (OPTIONAL)

Hitachi Screw Compressor (Hitachi Screw Comp)
Compressor relay

Part winding compressor relay (OPTIONAL)
Loader

Unloader

Fast unloader

Oil pump (OPTIONAL)

Oil heater (OPTIONAL)

Liquid line solenoid (OPTIONAL)

Hot gas bypass (OPTIONAL)

Common Hot gas bypass (OPTIONAL)
Liquid injection (OPTIONAL)

Fast unloader (OPTIONAL)

Second liquid line solenoid (OPTIONAL)

Oil equalization (OPTIONAL)

Oil seal cooler (OPTIONAL)

VI increase valve % (OPTIONAL)

VI decrease valve % (OPTIONAL)

Start unloader bypass (OPTIONAL)

Low disc superheat (OPTIONAL)

Hot gas reheat off (OPTIONAL) If hot gas reheat all 3 hot gas relays are required.
Hot gas reheat on (OPTIONAL)

Hot gas reheat bleed (OPTIONAL)

Third liquid line solenoid (OPTIONAL)
Reversing valve (heat pump) (OPTIONAL)
Liquid injection #2 (OPTIONAL)

Mod motor (OPTIONAL)

Carlyle Screw (Carlyle Screw)
Compressor relay

Part winding compressor relay (OPTIONAL)
Liquid line solenoid

Hot gas bypass (OPTIONAL)

Common Hot gas bypass (OPTIONAL)
Liquid injection (OPTIONAL)

Fast unloader (OPTIONAL)

Second liquid line solenoid (OPTIONAL)

Oil equalization (OPTIONAL)

Oil seal cooler (OPTIONAL)

VI increase valve % (OPTIONAL)

VI decrease valve % (OPTIONAL)

Start unloader bypass (OPTIONAL)

Low disc superheat (OPTIONAL)

Hot gas reheat off (OPTIONAL) If hot gas reheat all 3 hot gas relays are required.
Hot gas reheat on (OPTIONAL)
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Hot gas reheat bleed (OPTIONAL)

Third liquid line solenoid (OPTIONAL)
Reversing valve (heat pump) (OPTIONAL)
Liquid injection #2 (OPTIONAL)

Mod motor (OPTIONAL)

11.7. Hanbell Screw Compressor, McQuay Frame 4 Compressor, Bitzer Screw Com-
pressor, Hartford Screw Compressor, and Fu Sheng Compressor (McQuay Frame 4),
(Fu Sheng), (Hanbell-Load NO), (Bitzer Screw Comp), (Hartford Screw Comp), and
(Hanbell-Load NC)

Compressor relay

Part winding compressor relay (OPTIONAL)
Loader

Unloader

Oil pump (OPTIONAL)

Oil heater (OPTIONAL)

Liquid line solenoid (OPTIONAL)

Hot gas bypass (OPTIONAL)

Common Hot gas bypass (OPTIONAL)
Liquid injection (OPTIONAL)

Fast unloader (OPTIONAL)

Second liquid line solenoid (OPTIONAL)
Oil equalization (OPTIONAL)

Oil seal cooler (OPTIONAL)

VI increase valve % (OPTIONAL)

VI decrease valve % (OPTIONAL)

Start unloader bypass (OPTIONAL)

Low disc superheat (OPTIONAL)

Hot gas reheat off (OPTIONAL) If hot gas reheat all 3 hot gas relays are required.
Hot gas reheat on (OPTIONAL)

Hot gas reheat bleed (OPTIONAL)

Third liquid line solenoid (OPTIONAL)
Reversing valve (heat pump) (OPTIONAL)
Liquid injection #2 (OPTIONAL)

Mod motor (OPTIONAL)

11.8. Hanbell-3 Solenoid (Hanbell-3 Solenoid [50-100%])

Compressor relay

Part winding compressor relay (OPTIONAL)
Loader

Unloader

Fast unloader

Oil pump (OPTIONAL)

Oil heater (OPTIONAL)

Liquid line solenoid (OPTIONAL)

Hot gas bypass (OPTIONAL)

Common Hot gas bypass (OPTIONAL)
Liquid injection (OPTIONAL)

Fast unloader (OPTIONAL)

Second liquid line solenoid (OPTIONAL)
Oil equalization (OPTIONAL)

Oil seal cooler (OPTIONAL)

VI increase valve % (OPTIONAL)

VI decrease valve % (OPTIONAL)

Start unloader bypass (OPTIONAL)

Low disc superheat (OPTIONAL)
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11.9.

Hot gas reheat off (OPTIONAL) If hot gas reheat all 3 hot gas relays are required.
Hot gas reheat on (OPTIONAL)

Hot gas reheat bleed (OPTIONAL)

Third liquid line solenoid (OPTIONAL)

Reversing valve (heat pump) (OPTIONAL)

Liquid injection #2 (OPTIONAL)

Mod motor (OPTIONAL)

Hanbell Fixed Step (Hanbell Step)

Compressor relay

Part winding compressor relay (OPTIONAL)
Unloader 1 (OPTIONAL)

Unloader 2 (OPTIONAL)

Unloader 3 (OPTIONAL)

Liquid line solenoid

Oil pump (OPTIONAL)

Oil heater (OPTIONAL)

Hot gas bypass (OPTIONAL)

Common Hot gas bypass (OPTIONAL)
Liquid injection (OPTIONAL)

Fast unloader (OPTIONAL)

Second liquid line solenoid (OPTIONAL)
Oil equalization (OPTIONAL)

Oil seal cooler (OPTIONAL)

VI increase valve % (OPTIONAL)

VI decrease valve % (OPTIONAL)

Start unloader bypass (OPTIONAL)

Low disc superheat (OPTIONAL)

Hot gas reheat off (OPTIONAL) If hot gas reheat all 3 hot gas relays are required.
Hot gas reheat on (OPTIONAL)

Hot gas reheat bleed (OPTIONAL)

Third liquid line solenoid (OPTIONAL)
Reversing valve (heat pump) (OPTIONAL)
Liquid injection #2 (OPTIONAL)

Mod motor (OPTIONAL)

11.10. Mitsubishi Screw (Mitsubishi Screw)

Compressor relay

Part winding compressor relay (OPTIONAL)
Fast unloader

40 % open

70 % open

Liquid line solenoid (OPTIONAL)

Hot gas bypass (OPTIONAL)

Common Hot gas bypass (OPTIONAL)
Liquid injection (OPTIONAL)

Fast unloader (OPTIONAL)

Second liquid line solenoid (OPTIONAL)

Oil equalization (OPTIONAL)

Oil seal cooler (OPTIONAL)

VI increase valve % (OPTIONAL)

VI decrease valve % (OPTIONAL)

Start unloader bypass (OPTIONAL)

Low disc superheat (OPTIONAL)

Hot gas reheat off (OPTIONAL) If hot gas reheat all 3 hot gas relays are required.
Hot gas reheat on (OPTIONAL)
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11.11.

Hot gas reheat bleed (OPTIONAL)

Third liquid line solenoid (OPTIONAL)
Reversing valve (heat pump) (OPTIONAL)
Liquid injection #2 (OPTIONAL)

Mod motor (OPTIONAL)

Trane Scroll with 3 Compressor Sets (Trane Trio)
Staging sequence
COMP A COMP B COMP C
Stage1 | OFF OFF ON
Stage2 [ ON ON OFF
Stage 3 | ON ON ON

11.12.

Compressor relay for COMP A

Part winding compressor relay (OPTIONAL)
Liquid line solenoid

Compressor relay for COMP B
Compressor relay for COMP C

Hot gas bypass (OPTIONAL)

Common Hot gas bypass (OPTIONAL)
Liquid injection (OPTIONAL)

Fast unloader (OPTIONAL)

Second liquid line solenoid (OPTIONAL)
Oil equalization (OPTIONAL)

Oil seal cooler (OPTIONAL)

VI increase valve % (OPTIONAL)

VI decrease valve % (OPTIONAL)

Start unloader bypass (OPTIONAL)

Low disc superheat (OPTIONAL)

Hot gas reheat off (OPTIONAL) If hot gas reheat all 3 hot gas relays are required.
Hot gas reheat on (OPTIONAL)

Hot gas reheat bleed (OPTIONAL)

Third liquid line solenoid (OPTIONAL)
Reversing valve (heat pump) (OPTIONAL)
Liquid injection #2 (OPTIONAL)

Mod motor (OPTIONAL)

Trane Scroll with 4 Compressor Sets (Trane Quad)
Staging sequence
COMP A COMP B COMPC COMPD
Stage 1 ON OFF OFF OFF
Stage 2 OFF OFF ON ON
Stage 3 OFF ON ON ON
Stage 4 ON ON ON ON

Compressor relay for COMP A

Part winding compressor relay (OPTIONAL)

Liquid line solenoid

Compressor relay for COMP B

Compressor relay for COMP C

Compressor relay for COMP D
Hot gas bypass (OPTIONAL)
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Common Hot gas bypass (OPTIONAL)
Liquid injection (OPTIONAL)

Fast unloader (OPTIONAL)

Second liquid line solenoid (OPTIONAL)
Oil equalization (OPTIONAL)

Oil seal cooler (OPTIONAL)

VI increase valve % (OPTIONAL)

VI decrease valve % (OPTIONAL)

Start unloader bypass (OPTIONAL)

Low disc superheat (OPTIONAL)

Hot gas reheat off (OPTIONAL) If hot gas reheat all 3 hot gas relays are required.
Hot gas reheat on (OPTIONAL)

Hot gas reheat bleed (OPTIONAL)

Third liquid line solenoid (OPTIONAL)
Reversing valve (heat pump) (OPTIONAL)
Liquid injection #2 (OPTIONAL)

Mod motor (OPTIONAL)
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Chapter - 12. Standard Control Options

The following options are specified in MCS-Config when building the configuration. These options are used to
customize the system to meet the individual control requirements.

12.1. General Options

m Control method can be based upon the control zone or a voltage input indicating the number of stages to
be on.

The control temperature sensor can be either the returning or leaving sensor.
Electronic expansion valves make dynamic adjustments based on capacity changes.
Chilled water reset from the Building Management System (BMS).

Condenser control maintaining sufficient discharge superheat for good oil separation.
Evaporator pump control.

Anti-cycle timers (OFF to ON and ON to ON).

Maximum of 20 circuits per Magnum, with selectable compressor rotation.

Warning RO (turned on for low suction unload, high discharge unload, etc.).

Alarm RO (turned on whenever an alarm is generated).

Optional auto rotation for compressors.

Low and/or high ambient temperature shut down.

12.2. Magnum Control Zone Logic

The control strategy is designed to modulate the compressor(s) capacity to maintain the control sensor reading
within the specified control zone. To accomplish this, the Magnum will constantly monitor the control value, its
rate of change, and position in relationship to the control zone and make adjustments accordingly.

The strategies for a fixed step system, reciprocating compressor, reciprocating compressor with an inverter,
variable (slide) step system, or a screw compressor are all slightly different. The variable step system allows
for infinite variations of capacity while the fixed step system does not.
12.3. Common Definitions
12.3.1 Target
The control target is specified in Setpoint #1. This will be the base of developing the control zone.

12.3.2 Control Zone

The control zone is developed by utilizing two more Setpoints to calculate the upper and lower limits. Setpoint
#2 is added to the target to determine the deadband to the upper limit, and Setpoint #3 is subtracted from the
target to determine the deadband to the lower limit.

Example: Setpoint #1 Target = 45
Setpoint #2 Upper Deadband = 1
Setpoint #3 Lower Deadband = 1

Setpoint #3 Lower Deadband = 1

47°
g s Upper Limit
S 46 L Upper.Limi
© Control Zone + 1°
o 45° - Target }Control Zone
Q -
£ 440 Lower Limit Control Zone -1
)
F 43¢

12.3.2.1. Control Sensor

This sensor has been specified in MCS-Config as providing the control value reading. It will normally be the
entering temperature, leaving temperature, or suction pressure. The Setpoints must be adjusted according to
the type of control measurement selected.
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12.4.

12.3.2.2. Control Input Rate of Change

The Rate of Change is how rapidly the control value changes over a set period of time. If the control value is
increasing, the rate will be positive; if it is decreasing, the rate will be a negative value. How quickly the input
is changing, its direction, and its distance from the control zone will all be used to determine how the Magnum
will respond.

12.3.2.3. Step Delay and Sensitivity

The Magnum will not attempt to take action until the Step Delay counts down to zero. Setpoint #26 contains
the initial value. The speed that the counter will decrement by is based on the control input rate of change
and the sensitivity that has been specified in Setpoint #25. The purpose of the sensitivity value is to limit how
quickly the Magnum reacts to changes indicated by the control sensor. The lower the value of this Setpoint,
the faster the Magnum will react to changes of the control sensor.

12.3.2.4. Last step Temperature On

The purpose of this option is to keep the last step of mechanical cooling on until the control temperature is
below the Temperature On value.

Set point #151 must be active to enable this option, refer to this set point.

If the safety time of this set point is zero then the value of this set point is used as the Temperature On value.

If the safety time of this set point is not zero then the value of this set point is used as a differential and is
subtracted from the control temperature target to develop the Temperature On value.

In the above control zone example, if the set point #151’s value is 43.0 and the safety time is zero, then the
last stage will remain on until the control temperature is less than 43.0.

In the above control zone example, if the set point #151’s value is 3.0 and the safety time is not zero, then the
last stage will remain on until the control temperature is less than 42.0. (45.0 — 3.0 = 42.0).

12.3.2.5. Low temperature off

The purpose of this option is to keep the first step of mechanical cooling from being turned on until the control
temperature is above the Low Temperature Off value. Note this is only checked when the wanted on steps are
zero.

Set point #151 must be active and be a TARGET type of set point to enable this option, refer to this set point.

If the safety time of this set point is zero then the value of the Night Setback cell of this set point is used as
the Low Temperature Off value.

If the safety time of this set point is not zero then the value of the Night Setback cell of this set point is used
as a differential and is added to the control temperature target to develop the Low Temperature Off value.

When the steps wanted on is zero and the control temperature is less than the Low Temperature Off value the
unit state will be “UNIT OFF CTRL SI”, refer to the Unit State section. The unit will remain in this state until the
control temperature is above the Low Temperature Off value, at this point the state will be changed to loading
and the delay counter will be counted down.

In the above control zone example, if the set point #151’s Night Setback cell is 47.0 and the safety time is
zero, then the first stage of cooling will remain off until the control temperature is greater than 47.0. State will
be “UNIT OFF CTRL SI” and the delay counter will not be decremented.

Voltage Step Control Logic

An alternate control strategy is based on a variable voltage input to the Magnum board. The different stages
of capacity will Cut In or Out depending on the voltage input. This option is selected in the MAGNUM screen
under the Evaporator Info tab.

Control Method
o Cut In/Ciut i Control Zone

Setpoints #2-18 contain the Cut-In and Cut-Out voltage thresholds. The status screen has been changed
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12.5.

12.5.1

12.5.2

to show the actual voltage on the top line and to indicate voltage control on the bottom line. The step delay
between adjustments is based on Setpoint #26 “STEP DELAY”.

Note: Liquid Injection and EXV logic are both disabled when this option is used.
Variable Capacity Control Method

Screw Compressor with slide piston

This option is specified in MCS-Config by selecting the compressor type in the Compressor Information
Panel under the MAGNUM screen.

As stated in the previous section, the control strategy is designed to modulate the system capacity to maintain
the control sensor reading within the specified control zone. The system capacity will be based upon the
number of compressors that are Wanted On. When the first, or an additional compressor, is turned on the
system capacity will be set to the calculated value. For the first compressor this will be the value of Setpoint
#31 “MIN FLA %”. When additional compressors are brought on, their capacity is calculated to provide the
same percentage of capacity prior to the change. The Magnum will adjust the required capacity between the
calculated and the maximum value an as specified in Setpoint #30 “MAX FLA %”. All compressors that are on
will be adjusted together to meet the system capacity.

When the maximum capacity value of the currently operating compressors has been reached, an additional
compressor, if available, will be Wanted On. The number of compressors Wanted On will be increased by
one and the system capacity will be set to the calculated value to maintain the same capacity as before the
change and the sequence will begin again. Once all available compressors are on, their maximum will be
100% regardless of the value in Setpoint #30 “MAX FLA %”.

When the minimum calculated value has been reached, a compressor will be turned off. This will occur when
the reduced number of compressors can achieve the same capacity at 90%. The number of compressors
Wanted On will be decreased by one and the system capacity will be set to 90% and the sequence will begin
again.

The compressor slide control is based upon the amps drawn by that compressor. For example, if Setpoint #31
“MIN FLA %” is set to 30%, that means 30% of the calculated full load amperage for that compressor.

Screw compressors with slide pistons that are turned on can either be loading (load solenoids are pulsed),
unloading (unload solenoids are pulsed), or in a hold state (no action is taken). The state of each compressor
reflects this action.

Compressor with a Variable Frequency Drive (VFD)

This option is specified in MCS-Config by selecting the Analog Output for the VFD in the “Compr Speed or
Modulate Hot Gas AQO” cell in the Circuit Base screen.

Select Dutput and Sensar Inputs per circuit
Circuit # | Alarm Relay Caomp Proof Compr Speed or | Compressor Slide Clozed Purnp Dawn E Dutput Flaw Circuit
[reset Modulate Hot speed fault Indicator Pump/alve
button | Gaz A0
1 .| Mot Used Not Used COMP1 SPD Mot Used Not Used DISABLE 1 Mot Used Not Used Mot Used

12.5.3

The Magnum will control the compressor speed in the same matter as the compressor slide. The same Set-
points will be used. This allows a fixed staged compressor’s capacity to be varied. See section for Setpoints
associated with variable capacity control logic.

Example of a system with 3 variable Step Compressors
(Example below assumes compressor 1 is the current lead compressor.)
STAGE 1

Compressor 1's startup procedure has begun. Once on, the capacity will be adjusted from the minimum to the
maximum. All other compressors will be off. The steps Wanted On / Actual On will be 1/ 1.

STAGE 2

Compressor 2’s startup procedure has begun. Once on, the system capacity will be changed to the calculated
% and compressor 1 will be unloaded until it matches the calculated system capacity. Both compressors will
be varied from the calculated to the maximum. All other compressors will be off. The steps Wanted On / Actual
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12.6.

12.7.

On will be 2/ 2. If the system capacity has been reduced to 45%, or the calculated % (whichever is larger)
and less capacity is needed, a compressor will be turned off and the system capacity will be set to the 90% or
the maximum and the system will return to Stage 1.

STAGE 3

Compressor 3’s startup procedure has begun. Once on, the system capacity will be changed to the calculated
% and compressors 1 and 2 will be unloaded until they equal the required capacity. All compressors will be
varied from the calculated to 100%. The steps Wanted On / Actual On will be 3 / 3. If the system capacity has
been reduced to 60%, and less capacity is needed, a compressor will be turned off and the system capacity
will be set 90% and the system will return to Stage 2.

Compressor Types

The compressor type is selected from a drop down list in the Compressor Information panel on the MAGNUM
screen.

Information Panel Selector

" General Info /@ Compressor Info " Ewaporator Info " Condenser Info " Lockout Info i Boiler Info " CPM Info

Compressor Information
Compressor Type Lube State Oil Setpoint Unload Running Compressor(s) Before Turning Off A

Hanbell-3 Solenoid{50- - ® Sat. Suct Offset T Actual Temp Yalue  ves Compressor? # No
Tyvpe A
Keep Running Fiacip Camp with 0l Oil Heater Control Setpoint Qil Recovery
100% when star Fiecip Comp Without Oil ® Sat Suct Offzat 7 Actual Temp Yalue Starting Relay # of Recovery Devices
" es Serew Cornp With Ol B Not Used o -]
Scroll or VYFD Comp Wanted FLA-starting next Compressor
== U(";gffz Henbel-_oad NO r @ Calulated FLA (" Use hin FLA-Stpi #31) Vane Cantral Method
lani E Pliril‘"’l'l-‘l 0o%z) i S CE I O
anbeli-3 aolenoid(al-Tul ) s Control of Oil Pump
Hanbell Step ® Always ON CyclefMeeded  Only Lube State
Last Stage t f"‘acuhi Screvrr.(aumgm oy Sebeen

(Override Setpoint) Compressor Starts

CH (" No 30 Seconds

Compressor Economizer Control (3rd LLS)

(o FLAZ " Speed(AO)

Screw Compressor with Oil
Scroll Compressor

Hartford Screw Compressor
Carlyle Screw Compressor
Centrifugal Compressor
Mitsubishi Screw Compressor

B Reciprocating Compressor with Oil

B Reciprocating Compressor without Oil

B  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 TurboCor Compressor
variable but 3 fixed step screw) Screw Compressor Trane Screw Compressor

B Hanbell- Step (fixed step) Screw Compressor McQuay Frame 4

®  Hitachi Screw Compressor Fu Sheng Compressor

m  Bitzer Screw Compressor Trane Trio

B Trane Quad

The type of compressor will determine how the compressor is controlled and its particular Relay Output se-
quence.

Compressor Setup and Options
All setup information and option selection is completed in MCS-Config.

12.7.1 Compressor Information setup

In this screen under the MAGNUM screen, compressor type is selected from a drop down list. Additional infor-
mation about the compressor and how it will be controlled is also provided in this section. Review all cells and
input the proper information.
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The type of compressor will determine how the compressor is controlled and its particular Relay Output se-
guence.

12.7.2

For additional fine tuning, four setpoints have been added to provide flexibility:

Setpoint #191, TEMP DIFF
Setpoint #192, FRZ TEMP DIFF
Setpoint #193, CND H/L ZONE
Setpoint #194, CND 2ND ZONE

12.8. Compressor Setup and Options

All setup information and option selection is completed in MCS-Config.

Information Panel Selector

" General Info ® Compressor Info " Ewaporator Info " Condenser Info " Lockout Info " Boiler Info " CPM Info

Compressor Information

12.8.1

Compressor Type Lube State Oil Setpoint Unload Running Compressor(s) Before Turning Off A
Hanbell-3 Solenaid{50-100%) j ® Sat Suct Offset " Actual Temp Yalue  Vas Compressor? @ Mo
Keep Running Comp at Pre-Pump Out Oil Heater Control Setpaint il Recovery
100% when starting next? ® Sat SuctOffset  ( Actual Temp Yalue Starting Relay # of Recovery Devices
CI¥es ® Mo A Not Used ~| o ]
Wanted FLA-starting next Compressor
FrsilUiress By Unrezs EeiEssay (¢ Calculated FLA (" Use Min FLA{(Stot 431
(30-120) before Starting Next (Stpt#31) Vane Control Method
Ell Seconds (=) - " ‘ane% Sensorlnput  ® Compressor FLA%
30 SeranelE Contral of Qil Pump
& Always ONM [ Cycle/Needed (7 Only Lube State
Last Stage to 100% Minimum Delay Between
(Override Setpoint) Compressor Starts
R (® Mo 30 Secons

Compressaor Economizer Control (3rd LLS)

General Information

A maximum of four steps per compressor is supported (compressor plus three additional steps of either
compressors, unloaders, or hot gas bypass points). Note: Compressor safeties relate to a circuit. If multiple
compressors are on a single circuit and a safety trips, all compressors on that circuit will be turned off
(If hot gas bypass, refer to Hot Gas Bypass section).

If the compressor has an across-the-line start, only one RO point will be allocated for the compressor. If
the compressor has a part winding start, two RO points will be used. The first RO will be turned on and
the second RO will turn on after Setpoint #73 has been fulfilled.

Pump down will take place when the compressor is started and when turning off. Note: When the compressor
is started the liquid line solenoid is not opened until the suction pressure drops below Setpoint #61 “PMP
DWN OFF” or Setpoint #62 “PMP DWN DELY” is exceeded. A liquid line solenoid is required for the pump
down to function correctly.

Up to 3 liquid line solenoids and up to 2 EXV valves are supported for each circuit.
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12.8.2

Compressor Information setup

In this screen under the MAGNUM screen, compressor type is selected from a drop down list. Additional

information about the compressor and how it will be controlled is also provided in this section. Review all cells

and input the proper information.

" General Info

i Compressor Info

" Yes (& No

Fast Unload Delay
(30-120)

30 Secaonds

Last Stage to 100%

100% when starting next?

® Yes

" Mo

Unload Compressor
before Starting Next
(0-120)

10 Seconds

Minimum Delay Between

" Ewapaorator Info

Information Panel Selector
(" Condenser Info

Compressor Information

& Sat Suct Offset " Actual Temp Yalue

Wanted FLA-starting next Compressor
® Calculated FLA T Use Min FLA-{Stpt #31)

Control of Oil Pump
o Always ON (7 CyclefNeeded ( Only Lube State

" Lockout Info

" Boiler Info " CPM Info

Compressor Type Lube State Oil Setpoint Unload Running Compressor(s) Before Turning Off A
Hanbell-3 Solenoid(50-100%) j ® Sat. Suct Offset " Actual Temp Yalue  ‘as Compressor? & No
Keep Running Comp at Pre-Pump Out Oil Heater Control Setpoint Oil Recovery

Starting Relay
Mot Used j

# of Recovery Devices
o [~

Vane Control Method

" ‘ane% Sensorlnput @ Comprassor FLA%

(Override Setpoint) Compressor Starts
[ Yes (s Mo 30 Seconds

Compressor Economizer Control (3rd LLS)

(o FLA% " Speed(a0)

12.8.3

Compressor information is provided per circuit in this section under the Circuit Base screen. Review all cells
and input the proper information about the compressor.

Z|&[&] svstem | Setwn | RO | sl | a0s | MaGHvaCYS [ CicutBase | Cicui S | Setpoints | Auth | Schedule | B3 Points |
MAGNUM Circuit Base Screen

Circuit Base setup

Information that relates to compressors on the circuit

Circuit | #af | Starting Fart Start Fast Tupe of LLS [ 2nd LLS | Economizer | Econo Unloading | Loader HGE HG Liquid il Mod =
# [reset | Comp | Compressor RO | Winding | Unload | Unloader Contral Stages Type Reheat | Injection | Equalize | Matar
button ]| ROs Bypass Contral—
1 [E COMP Mo [ Mo [ Mo [ LLS only Mo [eed Noo [ Side % [0 Unlnader | On/0F Mo [ee] No Mo Na
P |: 0 Mot Uszed Mo |: Mo |: Mo |: MNone Mo |: Mo |: Slide % |: 0 Urloader Mone MHa |: Mo Mo es
|3 [0 [MotUsed Mo [ Mo [ No  [o] Mone Mo [ No [ siide % [.]o Urloader | None Mo -] No Na Na
04 [0 [MotUsed Mo [ Mo [ Mo [o] None Mo [ Mo [ Side % [.]0 Urloader | Mone No -] No Nao Na
_ |5 [wdo  |MatUsed Mo [ Mo [ Mo o] Mone Mo [ed Mo |- Side % [.] 0 Urloader | Mone Mo [eo] Mo No No
_ |5 [0 [MatUsed Mo [ Mo []Mo  [--] Mone Mo [.]Mo [-]side % [.]o Urloader | Mone Mo [.]Mo Nao No
|7 [0 [NotUsed Mo [ Mo [ No  [i] Mone Mo [ Mo [ siide =[]0 Urloader | None Mo [-.o] No No No
_ |8 []o Mot Used Mo [ Mo [ No  [o] Mone Mo [ae] Mo [ Siide % [.] O Unloader | Mone Mo [aee] Mo Na Mo
e [ Wioinoa O D YIS B INYPRR B [rTpo (TP e Slrca = I In [ — (T Wiz e
Select Dutput and Sensor Inputs per circuit
Circuit # | Alarm Relay Caomp Proaof Compr Speed or | Compressor Slide Clazed Pump Dawn Ex Output Flow Circuit =
[reset Modulate Hat speed fault Indizator Pump/falve
button | Gas A0 e
Al |_ Not Lsed Nt Used Mot Uzed Mot Uzed Mot Lsed Not Lsed Mot Uzed Mot Uzed Mot Uzed
Lz |: Not Lsed Nt Used Mot Uzed Mot Uzed Mot Lsed Not Lsed Mot Uszed Mot Uzed Mot Uzed
_ |3 [-]NotUsed Mat Uzed Mot Used Mat Used Mot Used Nat Used Mot Used Mot Used Mat Used
_ |4 |: Not ged Mot Lged Mot Uzed Mot Uzed Mot Lzed Not ged Mot Uzed Mot Uzed Mot Uzed
_ |5 |: Not Used Mot Used Mot Uszed Mot Used Mot Lsed Not Used Mot Used Mot Uszed Mot Used
__|B |: Not Lsed Nt Used Mot Uzed Mot Uzed Mot Lsed Not Lsed Mot Uszed Mot Uzed Mot Uzed
17 [l MotUsed Mat Uzed Mot Used Mat Used Mot Used Nat Used Mot Used Mot Used Mat Used
g8 |: Mot Uged Mot Uged Mot Uzed Mot Uzed Mot sed Mot Uged Mot Uzed Mot Uzed Mot Uzed
I TP e YT [T [T [ [T [Ty [y [T [T h
4 3
Information that relates to condensars on the circuit
Circuit # | # of Starting Condensor Fan | Starting # Cond | Condenser Coil Condenser Coil Tandem | EXV Contral | Suction Comp =
[reset Cond | Condensor RO A0 Condenger Fault | Cond | Fan Temp #1 Temp #2 Ex\y Group Mame/ID
button | | ROz Faults | Bank Circuit # I
Al |_ 1] Mot Uzed Mot Uzed Mot L zed 0 1 Mot Uzed Mot Uzed 1 Suct Spk 1 1
_ 12 |: 0 Mat Used Mot Used Mot Used 0 2 Mot Used Mot Used 2 Suct Spk 2 2
_ 3 |: 1] Mot Uszed Mot Uzed Mot L zed 0 2 Mot Uzed Mot Uzed 3 Suct Spk 2 3
_ |4 |: 1] Mot Uzed Mot Uzed Mot L zed 0 4 Mot Uzed Mot Uzed 4 Suct Sph 4 4
_ |5 |: 1] Mot Uszed Mot Uzed Mot L zed 0 5 Mot Uzed Mot Uszed 5 Suct Spk ]
18 []o Mot Used Mot Used Mot Used 0 1 Mot Used Mot Used 1 SuctSpk |6
_ 7 |: ] Mot Uzed Mot Uzed Mot L zed 0 2 Mot Uzed Mot Uzed 2 Suct Spk 7
_ |8 |: 1] Mot Used Mot Uszed Mot L sed 0 2 Mot Uszed Mot Used 3 Suct Sph 8 -
K J:‘

Columns and Rows that are Yellowed Out will not be used.
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12.8.4 Modbus Fault Sensors

If using a MCS-MODBUS /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

See below example of a two comp turbocor config:

SyslemJ Setup | ROs ‘ Sls AOs | MAG RTU ‘ Circuit Base ‘ Circuit S| ‘ Selpomts| Auth | Schedule‘ BMS Pcnnts| Lookup Table
Sensor Input Information Screen
¥ |Name (1 to 10 char) Display Type Offset Manual Value or Display Text | Temp./GPM /| Humd/PSl/ Auto/Manual | Circuit Index| Multiplier j
NC/NO (select to (selectto CFM | Pwr Temp. Diff/ (Click here for
hange) h ) Factor Sl Enthal. Diff. all)
[ CMPFAULTA | TurboCorFault _ NotUsed | Open-OFF OK/TRIP  NotUsed | NotUsed | Auo |.{ 1 Not Used
1-2 |Cirl ModeA [ MODBUS Not Used 0 Not Used Not Used Not Used Auto e Use: 1
:_ 13 IGV OPN%A | MODBU_S 0 0 | NotUsed | Mot Used | NotUsed | Auto ; Not Used 1 I
| I-{ _TC?S:IPSIA | MODBUS 1 0 _Nol l__flsed_ | I_\Iol Used Not U_sed | Aulo Leea I_'nlol Used 1 J
| -5 TC_DisPSIA | MODBUS 0 0 Not Used | Mot Used | NotUsed | Auto |...| Not Used 1
16 CaviyTmpA | moDBUS 0 0 NotUsed | NotUsed | NotUsed Auto [..| NotUsed 1
| |17 InvertTmpA MODBUS 0 0 Not Used Not Used Not Used Auto |...| Not Used 1
| | 1-8 |ChokSpeedA | MoODBUS 0 0 NotUsed | NotUsed | NotUsed | Auto  |..|NotUsed 1
:_ 1-9 | SurgSpeedA | MODBUS 0 0 Not Used | NotUsed Not Used 1 Auto : Not Used 1
. |1-10 :A_r:lSpeedA | MODBUS 0 0 | NotUsed | Mot Used | NotUsed | Auto : Not Used 1
|| 111 ComPSIRatA |  MODBUS 0 0 Not Used | NotUsed | NotUsed | Auto ; Not Used 1
1-12 3PhaseCurA MODBUS 0 0 Not Used Not Used Not Used Auto |...| Not Used 1
: 1-13 M IGVISTPA | MODBUS Not Used | 0 Not Used | Mot Used | NotUsed | Auto z_Nul Used | 1
14 SuperHeatA | UserLogic o | a NotUsed | NotUsed | NotUsed | Auo [ [NotUsed | NotUsed
| SubcoolA | User Logic 0 | 0 | NotUsed | Mot Used | NetUsed | Auto l...|NotUsed | NotUsed
:_ | Superh A2 | UserLogic Al 0 0 | NotUsed | NotUsed | NotUsed | Auto _ _ NotUsed
=] |CMP FAULTB | TurboCorFault NotUsed | Open=0FF OK/TRIP | Not Used Not Used Auto § 2 Not Used
22 [Cirl ModeB .~ MODBUS | NotUsed 0 Not Used Not Used Not Used Autc  [..[NoTO 1

68



MCS-MAGNUM V17

12.9.
E Systeml Setup ROz

Relay Output Information Screen setup

sle | ADs | biAG HVACYE | Cicut Bass | Circut S | Setpoints | Auth | Schedule | EMS Faints |

Relay Output Information Screen

# w/ HELP Name Slide Shde Slhide Dffset | Design Suction | Design Disc | Hominal EXV Start (when | Type EXV ON Adjust ¥ | EXV OFF Adiﬂ_ Circuit——
Button Multiple Divizion Pressure Pressure Tonnage([of Step] | lead) 1

M-1 -.| COMP 93 10 2 70 340 Screw NOEX |- = | L
M-2 .| LOAD e R Standard COMP

M-3  [-]UNLOAD Standard D AD
M-4 --| SRT UNLD Standard FST UNLD
M-5 | LLS Standard LLS

M-6 ...| HotG asByps Standard HGB

M-7 = LIQ INJ User Logic

M-8 -:| SPAREM-8 Standard

M-3 -..| WARNING Standard

M10 ---| ALARM Standard

11 = CND FAN 1 |----mr e feomeee e e e e Standard |- e

This screen relates to the above example. The compressor is a variable capacity compressor; therefore, the
slide information must be provided, this is used in calculating the amp draw of the compressor. Note the ‘Type’
column, for COMP, the first compressor point, Screw NO EXV was selected from the drop down menu.

This screen is an example of a variable capacity, screw, and compressor with EXV valves. Note the Type
column selection. The EXV data must be provided.

# wf HELP Mame Slide Slide Slide Offset | Design Suction | Design Disc | Nominal EXY Start [when | Type EXY ON Adijust % EXV OFF ch
Button Multiple Divigion P P T [of Step] |lead)
» (M| .| COMF 1 70 20 37 257 0 Screw wh EXY |- F—
M-2 L R e b e b D Standard =~ |- E—
M-3 ..l UNLOAD 1 Standard |- -
M-4 J T e R e B T e £ B Standard |- |

12.10.

This information can be viewed and changed, with proper authorization, from MCS Connect. By double
clicking on the name field the following will be displayed.

COMP 1

FLA Cale. Constants
Name
Slide Multiply
Slide Divide
Slide Offset

Range

-32,768 to 32,767
-32,768 to 32,767
-3,276.8t03276.7
Design Suct. PSI 32768 t03,276.7
Design Disch. PSI 3,276.8 to 3,276.7

Nom. Tonnage(of Step) -3,276.8 to 3,276.7
EXV Start(when lead)
EXV ON Adjust

EXV OFF Adjust

-3,276.8 to 3,276.7
-32,768 to 32,767

32,768 to 32,7

0|
E
12|
| cancel

Special Pattern for Scroll Compressors

Special patterns have been developed for Trane Scroll 3-D compressors. CENT 14.0 software and newer

is required for this function. These patterns are for either a 3 or 4 scroll unit. They are specified by selecting
either the Trane Trio or Trane Quad package in the Compressor Type selection under the MAGNUM screen.
The sequencing will provide proper oil control for the Trane compressors.

The compressors set will be treated as one compressor. There will be one common suction pressure, suction
temperature, discharge pressure, and discharge temperature sensor for the package. Each compressor will
have an individual amperage sensor. These must be consecutive inputs.

Chiller states have been allocated for these patterns: “SCROLL STEP 1” through “SCROLL STEP 4”.
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12.11. Start Multiple Compressors To Turn On Together

MAGSOFT HVAC V17.72F and higher needed.
In the Information Panel Selector screen, enter the number of Compressors and the number of steps needed in
starting multiple HYAC compressors together.
» # of Compressors-Indicates number of compressors setup in information panel selector.
» # of Steps—Indicates number of steps associated with the # of compressors that are being turned on,
1 for each compressor.

General Information
Turbo lce Machine Unit Type Control Zone Loading./Unloading

i+ 0 f - (+
ves e ~ Eloolltn.g 3nlyt Aloed G neialone Heat Mode Indicator Unit Rev. Valve
ectric Hed
75t MOD Motor Limit RO * HeatHecowey Lot BMS Communication Not Uised = ||[Mat Used [
|NotUsed j £~ Heat Pump * Run ¢ Stop O MNoChange

—_———————————

You can enable/disable this option by changing the number in the Setback field of set point #25 (STEP SENSIT). Minimum
value is 1 and the maximum value is the # of compressors in the information setup screen.

Setpoint Information Screen

H 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 |Setbac
Value || (SEC)| Allowed || Delay Down Non-Aciive | #decimals & | Auth. To | Setpoint Ignore | Exi_ Salety | Extension | Zone | Zone
(SEC) (HRS) | Time{MIN) print char Display Safety | Time(SEC) (SEC) /\
25 |STEP SENSIT 1 1 10 1 0 0 0 0 Active | DIGITAL/SW _|View Only | Target o [ p— — 0 | WE |
ENseoca (o0 (@ (w0 [ o o 0 J0 {Acwe [JSECONDS [WewOcby |[Setpos B— = = = =
25 STEP SENSIT If active the decrements to the time delay between making changes in the control algo-
rithm is based upon the difference between the target and control values. If the difference
is greater than 10 the delay will be reduced by 10. If less, the delay will be adjusted by
the value of this set point. 1 is the fastest response, whereas higher numbers will mean a
more gradual response.
Setback: Minimum value is 1 and the maximum value is the # of compressors in the
information setup screen.
12.11.1 The following is a sample of the four-compressor setup:
Select compressor type:
Compressor Type
|Trane Ouad j
# of Compressors and # of steps:
# of Circuits # of Stepz
A N
Set up compressor:
MAGNUM Circuit Base Screen
Information that relates to compressors on the cincuit
Circut | #of | Starting Part Start Fast Typeof LLS |2nd LLS | 3rd LLS | 3nd LLS Unloading | Loader HGB HG Liquid Qil Mod Low Disc
Hreset | Comp | Compressor Winding | Unload | Unloader Control Stages Type Reheat | Injection Equalize | Motor | SuperHeat
button } | RDs [ RO Bypass Control
L3 B COMP A No  [assf Noo [aes] Mo [aee] EXVELLS No e Mo [eee] Last Step |aee] 3 Loader None No  [sxf No No No No (=
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Set up Relay Outputs:

Relay Output Information Screen ( Magnum )

#w/ HELP MName Slide Slide Slide Offset | Design Design Disc | Nominal EXV Start (when | EXV off Adj | Type
Button Multiple Division Suction PS1 | PSI Tonnage(of Step) |lead) % Diff
M-1 ...| CND FAN E— E— E— E— E— E— E— E— Standard
M-2 ...| 5YS PUMP | —— _ _ T— P P R A Standard
M-3 ...COMP A E— E— E— e — 15 12 — Step w\ EXV
M-4 ...|EEVENABL |—— — T T R P N I Standard
M-5 ... COMFP B E— E— E— e e 15 12 — Step w\ EXV
M-6& ... COMP C — — e e e 15 12 —) Step w\ EXV
M-7 ...| SpareM-7 e e _— e ———s 15 12 ) Step w\ EXV
M-8 ...| SpareM-8 E— e — = = T TR TR A = Standard
M-9 .| SpareM-9 | —— — — — — [— —_— = Standard
M0 1 Al ARM e e e = ST ST Y — Tt mrwl=erd
12.11.2 Pattern of the four-compressor setup:
Staging sequence
Staging sequence
COMPA |COMPB COMP C COMP D

Stage 1 ON OFF OFF OFF

Stage 2 OFF OFF ON ON

Stage 3 OFF ON ON ON

Stage 4 ON ON ON ON

12.11.3 The three-compressor type will be setup as follows:

Select the compressor:

Compressor Type

|Trane Trio

[]

# of Compressors and # of steps:

# of Compressors

# of Steps

i 5ot Suct Offset

Compressor Information
Lube State Oil Setpoint

" Actual Temp Yalue

General Information

Unload Running Compressar(s) Before Turning Off A
Compressor?

I Yes

® Mo

2 R B [
| Warning Relay Run/Stop Switch Phase Loss Smoke Alarm Indicator
— - [WARNING - |RUN/STOP - |PHASELOSS - |Emakedlam -
1st MOD Motor Limit RO Turbo lce Machine
I | - -
Set up compressor:
MAGNUM Circuit Base Screen
Information that relates to compressors on the circuit
Circuit# | # of Starting Part Start Fast Type of LLS | 2nd LLS Comg, Econo Unloading Loader HGE HG Liguid Qil Mod Low Disc | External Qil | External Oil Liguid Injection ON
(reset |Comp | Compressor RO | ‘Winding | Unload | Unloader Economizer | Coniral Stages Type Reheat | Injection | Equalization | Motor | SuperHeat | Pump Heater | during FastUnloading | |
buttor) | ROs Biypass (Subcaoler) Control Cantrol Cantral
* 1 |3 COMP 1 No |..]JNo [..[No | EXY Only Mo L. | Mo .| Slide % [..]0 Unloader Mone No_ [..|1 Stage No No No ...|MNo .. | N .. |Ves
27 -3 COMP 2 Nao LMo [N I | =T Mo .| N ...|Slide % [...]0 Unloader Mione No -..|1 Stage No Nao No ..M ... |No .| Yes
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Set up Relay Outputs:

Relay Output Information Screen ( Magnum )

# w/ HELP Name | Slide Slide Slide Offset | Design Design Disc | Nominal EXV Start (when | EXV off Adj | Type
Button Multiple Division Suction PS1 | PSI Tonnagelof Step) |lead) % Daff
M-1 ...| CND FAN R— — {— £ — R R A S Standard
M-2 ...| 5YS PUMP | —— _— _ — P PR— I A Standard
M-3 ... COMP A e e e S — — 15 12 — Step w\ EXV
M-4 ...]EEWVENABL |—— _— TR — D P I —— Standard
M-5 ...]COMFP B R— — — — — 15 12 e Step wh EXV
M-6 ...]COMP C e E—= E—= e — 15 12 — Step wh EXV
M-7 ...| SpareM-7 | —— — S— S— P— 15 12 = Step w\ EXV
M-8 .| SpareM8 | —— — — — — — [ — e — Standard
M-9 .| SpareM-9 [ —— — — — — — [ — [ — Standard
12.11.4 Pattern of the three-compressor setup:
Staging sequence
COMPA |COMPB COMP C
Stage 1 OFF OFF ON
Stage 2 ON ON OFF
Stage 3 ON ON ON
Stage 4 ON ON ON
12.11.5 Safeties are the same for both compressor types

The standard unloading and holding logic has been incorporated with their compressor state names. When a
step is unloaded it will go to the previous step pattern. For example if the compressor is in SCROLL STEP 3
and unloading is required the Relay Output for SCROLL STEP 2 will be used. The state name will reflect why
the compressor has unloaded.

The unloading and holding can result from high discharge and low suction pressure and high discharge
temperature.

Low and high amp drawn will be check for all compressors that are on. The standard amp safety checks will
be made and if one occurs the compressor will be off on a safety or a lock out if the same safety reoccurs.

Note, the standard Setpoints are used for all safety checks, unloading, and holding functions.

12.12. Compressor Auto Rotation

The auto rotation option is selected by setting the value in set point #103, LEAD COMP to zero. If this value
is not zero, it will contain the number of the lead circuit (compressor) and auto rotation is disabled. Note this
setpoint can be manually changed to force a different compressor as the lead compressor or to enable auto
rotation.

When this option is enabled, the system will rotate the compressors based upon the value in set point #104.

Setpoint Information Screen

bz 4 Name Value Min Max Adijuest 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
103 | LEAD COMP 0 0 1 1 1 0 0 Active . SW Superviso Setpoint
104 |[CMP ROTATION 0 0 3) N1 0 0 0 (1] Active ..{DAYS ) Superviso | Setpoint
NSt
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CMP ROTATION.

If the value set point #104 is zero, rotation will occur with every complete capacity cycle and the next com-
pressor will be selected as the lead compressor.

103 | LEAD COMP If type is 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-
come the lead upon rotation.
If type is Target and the value is 0: Indicates that special rotation for dual barrel systems
will be used. Refer to section on Custom Rotation.

104 | COMP ROTATION Specifies the number of days between rotations (Setpoint #103 must be set to zero to
en- able auto rotation). If zero, then rotation will occur with every cycle.

If Setpoint # 104 is nonzero, the value is the number of days between rotations. At midnight the Magnum will
check if it is time to rotate compressors. If yes, the Magnum will check the run hours on each compressor and
select the one with the least amount of run hours to be the lead compressor.

If Setpoint #104 is set up as an ALARM Setpoint type, a compressor rotation message will be generated each
time a compressor is rotated.

Else, the value is the number of days between rotations. At midnight the system will check if it is time to
rotate compressors. If yes, the system will check the run hours on each compressor and select the one with
the least amount of run hours to be the lead compressor.

If set point #103 is set up as an ALARM type of set point, a compressor rotation message will be generated
each time a compressor is rotated.

12.13. Expanded Compressor Rotation to Check for Maximum Run Time

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

Ruotation Control
o+ Bun Time " First Or / First Off

12.14. Run Hour Lockout

In MCS CONFIG, in the Setup screen, select the option Run Hour Lockout Required. If enabled,
then enter the number compressor run hours that must pass before the run hour lockout is trig-
gered.

Run Hour Lockout

Enable This Feature? Feature Is Active?
(Password Entered)
* Yes i Na [ i+ MNo

Number of Hours |720

Run Hour Lockout- At midnight if any compressor has reached a set number of run hours, the unit will be
disabled until an authorized service call is performed.

Function 2: (Compressor lockout based on run time hours)

If this option has been enabled, at midnight if any single compressor exceeds the number of run
hours specified, the system will disable all compressors (circuits) and change the unit state to MAX-
IMUM RUN TIME. This test will only be made a midnight when new day logic is being executed. In
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this state the Magnum will not enable normal operations and the only screen that will be available
is the Passwords. If the Magnum is reset the chiller state will be MAXIMUM RUN TIME not UNIT
IN POWER UP. Once the system state is MAXIMUM RUN TIME the system can be accessed from
MCS-Connect but the system will not accept changes to the Relay Output states.

12.15. Custom Rotation

The requirement is to enable rotation only in the first barrel and do not turn ON any compressors associated
with the second barrel until all compressors are ON in the first barrel. When decreasing refrigerant capacity, if
any compressors in the second barrel are ON, they must first be turned OFF before turning OFF any compressors
in the first barrel. Only first ON and first OFF lead rotation strategy can be used.

To activate this option Setpoint #103 “LEAD COMP” must be set up as follows:

Value: 0 (indicates auto rotation, must be 0)

Time (SEC): 0 (indicates first on first off, must be 0)

Select Value: DIGITAL/SW

Type of Setpoint: Target (must be Target type)

High Zone: 1 (this is the starting compressor following a reset; usually 1)
Low Zone: 1 (number to rotate, will default to 1)

Night Setback: 8 (number of compressors in the first barrel)

If the Value, Time, and Type cells are not set as indicated, normal rotation using Setpoints #103 “LEAD
COMP” and #104 “COMP ROTATION" will be used.

The following examples have 16 compressors, dual barrels with 8 compressors in each. Barrel 1 has com-
pressors 1 through 8 and 9 through 16 are in barrel 2. The wanted/actual ON will function as usual only the
rotation and the sequence of turning on the compressors have been changed.

Example 1: Compressor 1 is the lead capacity calls for 4 circuits to be ON (wanted 4/ actual 4), then reduced
to 0/0.

Compressors 1, 2, and 3, then 4 will be turned ON. As capacity is reduced, Compressor 1 will be turned OFF
and the lead will be rotated to Compressor 2. Then Compressors 2, 3, and 4 will be turned OFF with the lead
ending with Compressor 5.

Example 2: Compressor 5 is now the lead and capacity calls for 6 compressors to be ON (6/6) then reduce to 0/0.

Compressors 5, 6, 7, and 8, then 1 and 2 will be turned ON (6/6). As capacity is reduced, Compressors 5, 6,
7, and 8, then 1 and 2 will be turned OFF (0/0) and Compressor 3 will be the lead. Note, compressors in
barrel 2 were not turned ON.

Example 3: Compressor 3 is now the lead and capacity calls for 12 compressors to be ON (12/12) then reduce to 0/0.

Compressors 3, 4, 5, 6, 7, and 8, then 1 and 2 will be turned ON (8/8). At this point all compressors in barrel 1
are ON, as more capacity is needed Compressors 9 through 16 will be used. Compressors 9, 10, 11, and 12
will be turned ON to reach 12/12. As capacity is reduced, Compressors 9 then 10, 11, and 12 will be turned
OFF (8/8) at this point. Now, all compressors in barrel 2 are OFF and all compressors in barrel 1 can now be
turned OFF if less capacity is needed. Compressor 3 followed by 4, 5, 6, 7, 8, and 1 then 2 will be turned OFF
(0/0). At this point Compressor 3 is the lead compressor.

12.16. Compressor Anti-Cycle Logic

When a compressor is to be turned off, the Magnum software will make a calculation to determine the amount
of time that the compressor will remain in an anti-cycle state. This calculation is based upon how long the
compressor has been on and Setpoints #59 “ACYC OFF->ON” and #63 “ACYC ON->ON".

If the value of Setpoint #63 minus the amount of time that the compressor has been on is greater than the
value in Setpoint #59, the compressor will remain in the anti-cycle state for the period of time specified in
Setpoint #63. Else the anti-cycle timer will be set to the value in Setpoint #59.

For example:
#59 (ANTI-CYC OFF) = 300 seconds
#63 (ANTI-CYC ON) = 600 seconds
If the compressor had been running for 3 minutes (180 seconds)
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600 — 180 = 420 this is greater than Setpoint #59; therefore, the anti-cycle timer will be set to 600 seconds,
the value of Setpoint #63.

If the compressor had been running for 12 minutes (720 seconds)

600 — 720 = -120 this is less than Setpoint #59; therefore, the anti-cycle timer will be set to 300 seconds, the
value of Setpoint #59.

If the controller loses power, the length of time that the system was down will be taken into consideration
when determining whether the compressor should be in an anti-cycle state and for how long.

12.17. Part Wind and Star Delta Starters

Both Part Winding and Star Delta starter types are supported by the Magnum software. This
option is specified in the ‘Part Winding’ cell of the Circuit Base screen in MCS-Config and will Fart
require two successive Relay Output points. When this option is selected, make Setpoint #73 Winding
“STARTER DLAY” active. This Setpoint contains the delay in seconds or transition percentage
before the second Relay Output is turned on. This delay is normally 1 second for part winding or
5 seconds for a star delta starter. If using the transition percentage option, after initial startup Yes
amp spike, the amps must fall below this percentage of the FLA for the second step to be turned on.

73 | STARTER DLAY 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 seconds 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 value of 1) and star delta (typical value of 5) starter.

12.18. Full Load Amp (FLA) calculation and slide positioning

For variable capacity compressors the Magnum will calculate a FLA for Setpoint Yalue adjustment
each compressor and it will be stored in the FLA Setpoints (#171 to #190) FLA COME#1

for compressors 1 through 20 with every pass of the algorithm. The calcu- (Cellmilkitadl el

lated FLA value will be displayed when viewing the respective compressor
Setpoint through the Keypad/Display or MCS-Connect. The calculation is
based upon the slide multiplier, divisor and offset values and then adjusted
for the difference between the actual and design pressures for suction and
discharge. This calculation is then used to determine the slide position by
taking the actual amp draw divided the calculated FLA value. The load and
unload solenoids will be used to match the compressor slide position with
the wanted FLA.

If a FLA Setpoint is changed from MCS Connect both the original and calcu-
lated values are displayed in the following screen:

12.19. Chiller Barrel Heater

If a Chiller Barrel Heater is specified, it will be controlled based upon ambient temperature and Setpoint #134
“BARREL HEATER".

12.20. Hot Gas Bypass

Control of the Hot Gas Bypass function will depend on which Setpoints are made active/inactive. Refer to
Setpoints #4-#7.

B Setpoints #4-#7 INACTIVE-If Setpoints #4-#7 are all inactive, then the HGB is enabled when the machine

is unloaded to within 25% of the minimum slide percentage. The HGB is disabled when the machine rises
above 30% of the minimum slide percentage. (These are just default values that can be overridden in the
“Time(sec)” fields of Setpoints #4 and #5. The “Time(sec)” field of Setpoint #4 contains the minimum slide per-
centage offset to enable the HGB; the “Time(sec)” field of Setpoint #5 contains the minimum slide percentage
offset to disable the HGB. For example, if Setpoint #4 “Time(sec)” field has a value of 10 and Setpoint #5’s

New Value
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is15, then the HGB will enable when the compressors FLA% is within 10% of Setpoint #31 “MIN FLA%” and
will disable when FLA% goes above 15%.)

B Only Setpoints #4-#5 ACTIVE-The HGB is on when the machine is unloaded and the leaving liquid goes
below the Cut In (Setpoint #4 “HGS TEMP ON”). HGB is turned off when the leaving liquid temperature goes
above the Cut Out (Setpoint #5 “HGS TEMP OFF”) or the machine leaves the unloaded state.

®  Only Setpoints #6-#7 ACTIVE- The HGB is on when the machine is unloaded and the suction pressure
goes below the Cut In (Setpoint #6 “HGS PSI ON”). HGB is turned off when the suction pressure goes above
the Cut Out (Setpoint #7 “HGS PSI OFF”) or the machine leaves the unloaded state.

m  Setpoints #4-#7 ACTIVE-If both groups of Setpoints are active, then the HGB is on when the machine is
unloaded and either the leaving liquid temperature or the suction pressure goes below the respective Cut In
limit. The HGB goes off when the machine leaves the unloaded state or both the leaving liquid temperature
and the suction pressure goes above the respective Cut Out limits.

12.21. Chilled Water Reset

Chilled Water Reset (CWR) is a 0 to 5 volts dc Sensor Input (Display Type is TRGTRST) to the MCS micro-
processor. The CWR follows the following rules using Setpoint #21 “MAX TRG RESET”:

1. Ifthe inputis 2.5 volts dc the CWR is zero.
2. At 0 vdc the CWR is a negative value equal to the Setpoint value.
3. At 5 vdcthe CWR is a positive value equal to the value in the Setpoint.

4. For values in between 0 — 2.5 and 2.5 — 5.0 the CWR is a plus or minus value which is proportional to the
Sensor Input voltage.

12.22. Turbocor Chillers - New Options:

12.22.1 Balancing Valve Control :

TurboCor Settings—>Load Balance Valve -
| Load Bal j Stagligll]val?e Startup RPM
Mot Used Mot Uzed I
Hot Used Mot Uszed I
Hot Used Mot Uszed I
Mot Head Mok Heoad ’

Startup (This is the same as existing logic)

i. Open valve to 100% when starting any compressor
ii. Keep valve open until the comp’s pressure ratio drops below STP value.

12.22.2 Stage valve control:

TurboCor Settings—>Load Balance Valve

|N|:|t Uzed j Staging Yalve | Startup RPM
AD
Stag BAL StartBpm
Mot Uszed Mot Uszed
Mot Uszed Mot Uszed
Mot Uszed Mot Uszsed
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Startup:

i.  Open Stage valve to 100%
i.  Write StartSpeed(RPM)over Modbus register 42039
(Need Custom MCS-Modbus-1O CFG file) 2 AOs per CMP

2-1 |...| DEMAND™ Modbus NO ... HUMD or %

2-2 |...| StartRpm Modbus NO ...| RPM'S

If lead CMP use default starting speed from the cfg or Highest Actual speed from running compressors

Relay Output Information Screen

EXV load | EXV Unid Comments Starting
Adjust % Adjust % Speed(RPM)
F— FI— ...| 10000

iii.  Stay in the startup routine (Holding State) until the actual RPMs are greater than 0 and the Turbocor
control state reads 0x0080 ( RampingUp)

iv.  Close Stage valve

Shutdown

i. Open Stage valve to 100%
i. Keep valve open until actual RPMs are equal to 0
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Chapter - 13. Oil Control Options

13.1. Oil Equalization Option ai

Oil equalization occurs with common suction/discharge systems. This feature allows for oil to E qualize
equalize between compressors by opening a solenoid valve. The oil equalization occurs at
compressor startup. Refer to section for Relay Output order and options. If this feature is specified
in the Circuit Base screen, the micro will energize the Oil Equalization solenoid valve for 1 minute
at compressor startup.

ez

13.2. Liquid Injection Option
This option is specified in the Circuit Base screen:

HG Liquid
Reheat | njechon

Hakao

Mg 1 5tage

A2 Stage

1. L|qU|d Injection stage 1 logic built into the V17 MCS-Magnum : Comp has to be ON and
Stage 1 liquid injection is turned ON when:
discharge temperature >= setpoint #8 value
OR
motor temperature > setpoint #216 value
OR
[Suction superheat > (setpoint #9 value x MULTIPLIER*) AND setpoint #8 is ACTIVE]
*MULTIPLIER = setpoint #8 high zone value if setpoint #8 is Target Type, else use 3

+ Stage 1 liquid injection is turned OFF when:
discharge temperature < [setpoint #8 value — setpoint #113 value]
AND
motor temperature < [setpoint #216 value — setpoint #216 safety time]
AND
[Suction superheat < (setpoint #9 value x MULTIPLIER*) OR setpoint #8 is INACTIVE]
*MULTIPLIER = setpoint #8 low zone value if setpoint #8 is Target Type, else use 2

2. Liquid Injection stage 2 logic built into the V17 MCS-Magnum : Comp has to be ON and
+ Stage 2 liquid injection is turned ON when:
(discharge temperature >= [setpoint #8 value + setpoint #191 value]
O

motor temperature >= [setpoint #216 value + setpoint #191 value])
AND
Stage 1 Liquid Injection relay ON for more than X seconds, where X is define by setpoint #8 time value.

+ Stage 2 liquid injection is turned OFF when:
discharge temperature < [setpoint #8 value — setpoint #113 value + setpoint #114 value]
AND

motor temperature < [setpoint #216 value — setpoint #216 safety time + setpoint #114 Value]
13.2.1 HARTFORD Compressor Liquid Injection Option
Applicable System:
e V17.99.AC and Higher
¢ V19.01.B and Higher
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1. Liquid Injection Stage 1 logic
Comp must be ON when:
+  Stage 1 liquid injection is turned ON when:
Discharge temperature >=setpoint #8 value
OR
[Suction superheat > (setpoint #9 value x MULTIPLIER*) AND setpoint #8 is ACTIVE]
*MULTIPLIER = setpoint #8 high zone value if setpoint # 8 is Target Type, else use 3
+ Stage 1 liquid injection is turned OFF when:
Discharge temperature < [setpoint #8 value -setpoint #113 value]
AND
[Suction superheat < (setpoint #9 value x MUTIPLIER*) OR setpoint #8 is INACTIVE]
*MULTIPLIER = setpoint #8 low zone value if setpoint #8 is Target Type, else use 2
2. Liquid Injection stage logic
Comp has to be ON and
+  Stage 2 liquid injection is turned ON when:
*(discharge temperature >= setpoint #8 value + setpoint #191 value]
OR
Motor temperature >= [setpoint #216 value])
AND
Stage 1 Liquid Injection relay ON for more than X seconds, where X is define by setpoint #8 time field.
+ Stage 2 liquid injection is turned OFF when:
discharge temperature < [setpoint #8 value — setpoint #113 value + setpoint #144 value]
AND
Motor temperature < [ setpoint #216 value — setpoint #216 value safety time]

13.3. Oil Cooler Option

The oil cooler option can be enabled for compressors with oil. This feature requires an oil seal temperature
sensor, a Relay Output to energize the oil cooler, and Setpoint #145 “OIL COOLER ON* to be active. If the oil
seal temperature is above Setpoint #145 for longer than the time specified, the oil cooler is energized until the
temperature is 5° F below the Setpoint value. Refer to section for Relay Output order and options.

13.4. Oil Pump Control Option

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

Control of Qil Pump
@ Always ON  ( Cycle/MNeeded & Only Lube State

®  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 Set-
point #74, then the oil pump will be turned on again.
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1 3.5.

13.6.

B OIL PUMP LUBE ONLY - After the compressor has been running for 2 minutes and when the differential
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.

Oil Differential Calculation
For chillers with external oil pumps: Oil Differential = Oil Pressure—Discharge Pressure

For all others: Oil Differential = Oil Pressure—Suction Pressure

If an oil pressure sensor is not available, then discharge pressure can be used in place of it. This is set up in
the Circuit Sl screen of MCS-Config by selecting the discharge pressure sensor in the oil pressure sensor’s
column.

On/Off Switches
The following digital inputs can affect the entire package or individual circuits:

B Flow switch — If OFF the system has no flow. The system will Lockout (if Setpoint #105 is active), or shut
down (if Setpoint #105 is inactive).

B Pump down — If ON and the compressor is off, the compressor will not be allowed to start. If the compressor
is on, the system moves to the Pump Down state to begin turning off the compressor(s) in normal steps.

B Run/Stop — If OFF the system will not run. If the system is running, the system turns all compressors off
in normal steps (If a RUN/STOP and a Network RUN/STOP are both available they operate in series).

®  Network Run/Stop — If OFF the system will not run. This input is provided by another system on the net-
work. It functions in the same matter as the Run/Stop switch.

B Emergency Stop — If ON the system will be shut down immediately and will remain disabled until the
switch is OFF.

13.7. MCS-Magnum Oil Recovery Logic Tandem Variable Speed & Fix Speed Scroll comps.

MCS-Magnum Firmware: HVAC 17.34B or greater is required
MCS-Connect version: 18.20.08 Beta or greater is required
MCS-Config version: 18.01G1 or greater is required
Config File Example: test only - 2 comp 1 circuit vs & fs_rev_01.cfg

13.71 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 compres-
sors, 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.

13.7.2 Requirements:

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

The special oil recovery logic must be disable — start relay field “Not USED” and # of recovery devices “0”.

Magnum HVAC Information Screen

Information Panel Selector

" General Info i Compressor Info (" Ewaporator Info " Condenser Info

Compressor Information

Lube State Oil Setpoint
i® Sat Suct Offset " Actual Temp Value

Compressor Type
Seroll or ¥FD Comp

[*]

" Lockout Info

" Boiler Info

F

Compressor?

" MYes

("

CPM Info

Unload Running Compressor(s) Before Turning Off A

Mo

Keep Running Comp at
100% when starting next?

Pre-Pump Out Oil Heater Control Setpaint

® Sat Suct Offset " Actual Temp Yalue

Qil
Starting Relay

Recovery

# of Recovery Devices

(" es ¢ Mo ®Yes (" No Not Used - o =
Wanted FLA-starting next Compressor
FEstln e Ry Um3si Comprssy  Caloulsted FLA Use Min FLA(S{t 431 -
(30-120) before Starting Next (Stpt#37) [FiEiFEiam Eenine.
,307 Seconds (0-120) " Run Time ® First On { First Off
e Control of Oil Pump
b (@ Always ON  (° Cycle/Needed ( Only Lube State
Last Stage to 100% Minimum Delay Between
(Override Setpoint) Compressor Starts (0-300)
" ‘es ® No ] Seconds
Compressor Economizer Control (3rd LLS)
® FLAZ I Speed{A0)
Slide Position Indicator
" Slide Control ® Compressor FLA%
b.  Setpoints #218 to #222 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
217 _|Liglni 1ﬂl 170 1%[1 1 0 0 0 0 w‘ : I |
218 |OilRecSpeed 100 50 100 1 5 15 0 0 Active ...| HUMD or % View Only Delay
219 |OilRecMaxBal 30 10 240 5 0 0 2 10 Active ...| SECONDS View Only Alarm
220 | ToManyOilBal 1 1 20 1 0 0 2 10 Active ...| MINUTES View Only Alarm
221 | OilRecMaxBst 2 1 20 10 0 0 2 10 Active ...| MINUTES View Only Alarm
222 | ToManyOilBst 45 1 120 10 0 0 2 10 Active | MINUTES View Only _
—— i e T o T— o= T— o= T = omm— e =
c.  Variable Speed Compressor must be configured with Oil Level Switch sensor input.
MAGNUM Circuit Sl Screen
Circuit# | Suction Pressure Discharge Suction Discharge Qil Pressure Qil Termp Motar Temp Qil Flow Switch Liguid Temp Liguid Pressure
(reset Pressure Termperature Termperature
button )
» |1 ..o | SUCT PSIA DISCF3IA Mot Used Mat Used DISC P31 A Mot Used MTRFLT 1A Mot Used Mot Used Mot Used
2 .| SUCTPSIB DISCPSIB Mot Used Mot Used DISCPSIB Mot Used MTR FLT 3B Mot Used Mot Used Mot Used
3 | SUCTPSIA DISCPSIA Mot Used Mot Used DISCPSIA Mot Used MTRFLT 24 Mot Used Mot Used Mot Used
4 ...| SUCT PSIB DISCPSIB Mot Used Mot Used DISC PSIB Mot Used MTRFLT 48 Mot Used Mot Used Mot Used
5 ...| Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used
4 ... | Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used
7 ... | Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used
] wae | Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used
4 ..o | Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used
10 ... | Mot Used Mot Used Mot Uged Mot Used Mot Used Mot Uged Mot Used Mot Used Mot Used Mot Used
< |
Circuit# [ 0Oil Seal Temp Fre Oil Filter Oil Float Leawing Temp | Refigerant Temp Retrig Lewel Refrig. Leak Wane Position Ewap Suct Temp Ewap Suct PSI
(reset Sensor
btton )
b |1 ... | Mot Used Mot Used Lo il 14 ot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used
2 .| Mot Used Mot Used Lo il 3B ot Used Mot Used Mot Used Mot Used Mot Used Mot Used Mot Used
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13.8. Primary/Secondary Tandem Scroll Option:

If Setpoint #218 TYPE field is setup as “DELAY”, then the Fix Speed compressor is only allowed to run if the
variable speed compressor can run. If the speed compressor is locked out or disabled, the fix speed compressor
will be force in the “VFD TANDEM OFF” state and not allowed to run. It is recommended to enable this option.

If setpoint #218 TYPE field is not a “DELAY” type, then the fixed speed compressor can run without the variable
speed compressor.

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

In Balance mode the variable speed compressor speed is set to the value in setpoint #218 “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 #218. This indicate the level in the oil sump is low and we need to recovery the oil.

When 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 #222 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 #220 value) since the last oil recovery balance mode
occurred, the Balance mode is skip and logic goes right to the boost mode. If setpoint #220 is an alarm type, an
alarm “ToManyQilBal” (Too Many Oil Balance Actions) is generated.

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 #219 “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.
13.8.3 Boost Mode:

In Boost mode the variable speed compressor speed is set to the value in setpoint #218 “OilRecSpeed” and the
fix speed compressor is forced on. In this mode both compressors are run to pull the oil back from the refrigeration
circuit. Both compressor’s states are set to “OIL REC BOOST “.

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 #221 “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.
13.9. 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 Oil 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.
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13.9.1 Setpoint Descriptions Only

#218 — 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

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

#220 — ToManyOilBal — 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.

#221 — OilRecMaxBst — MINUTES — Alarm Type

Value — Max time allowed in minutes to stay in the boost mode before locking out that circuit on an alarm.

#222 — ToManyOQilBst — 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.

13.10. Low Suction Unloading and Holding

This option is activated when Setpoint #78 “LO SUCT UNLD” is active. When suction pressure is below the
calculated value of Setpoint #77 “LOW SUCTION* plus Setpoint #78 “LO SUCT UNLD” for the time specified
in the ‘Time (sec)’ field, the Magnum will turn on the WARNING Relay Output if specified in MCS-Config and
take the following action:

B For fixed step compressors: The Magnum will turn off one step of capacity of the compressor(s) with low
suction until all steps except one are unloaded. The circuit state will be LO SUCT HOLD. The compressor
will remain in this state until the capacity control indicates that another step is to be unloaded or if the suction
pressure has returned to normal after the time in Setpoint #101 “SAFETY HOLD DELAY” has passed.

B For variable step compressors: The Magnum will begin unloading the compressor(s) with low suction until
the suction pressure rises above the calculated value. During this time the circuit state is LO SUCT UNLOAD.
Once this pressure has been reached, the circuit state will be LO SUCT HOLD. The compressor will
remain in this state until the capacity control indicates that another step is to be unloaded or if the suction
pressure has returned to normal after the time in Setpoint #101 “SAFETY HOLD DELAY” has passed.

Normal suction pressure is defined as any value greater than Setpoint #77 “LOW SUCTION” plus Setpoint
#79 “LO SUCT RELD’. Refer to Setpoints #78 and #79 for additional information.

13.11. High Discharge Pressure Unloading and Holding

This option is activated when the Setpoint #82 “HI DISC UNLD” is active. When the discharge pressure is
above the calculated value of Setpoint #81 “HI DISC PSI” minus Setpoint #82 “HI DISC UNLD?” for the time
specified in the ‘“Time (sec)’ field, the Magnum will turn on the WARNING Relay Output if specified in MCS-
Config and take the following action:

® For fixed step compressors: The Magnum will turn off one step of capacity of the compressor(s) with high
discharge until all steps except one are unloaded. The circuit state will be HI DISC HOLD. The compressor
will remain in this state until the capacity control indicates that another step is to be unloaded or if the
discharge pressure has returned to normal after the time in Setpoint #101 “SAFETY HOLD DELAY” has
passed.

B For variable step compressors: The Magnum will begin unloading the compressor(s) with high discharge
until the discharge pressure drops below the calculated value. During this time the circuit state is HI DISC
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UNLOAD. Once this pressure has been reached, the circuit state will be HI DISC HOLD. The compressor
will remain in this state until the capacity control indicates that another step is to be unloaded or if the
discharge pressure has returned to normal after the time in Setpoint #101 “SAFETY HOLD DELAY” has
passed.

Normal discharge pressure is defined as any value less than the calculated value of Setpoint #81 “HI DISC
PSI” minus Setpoint #83 “HI DISC RELD” and greater than Setpoint #85 “LO DISC PSI”. Refer to Setpoints
#82 and #83 for additional information.

13.12. High Discharge Temperature Unloading and Holding

This option is activated when the Setpoint #88 “DISC TMP UNLD” is active. When the discharge temperature
is above the calculated value of Setpoint #87 “HI DISC TMP” minus Setpoint #88 “DISC TMP UNLD” for the
time specified in the ‘Time (sec) field, the Magnum will turn on the WARNING Relay Output if specified in
MCS-Config and take the following action:

B For fixed step compressors: The Magnum will turn off one step of capacity of the compressor(s) with high
discharge temperature until all steps except one are unloaded. The circuit state will be HI DISC HOLD.
The compressor will remain in this state until the capacity control indicates that another step is to be
unloaded or if the discharge temperature has returned to normal after the time in Setpoint #101 “SAFETY
HOLD DELAY” has passed.

B For variable step compressors: The Magnum will begin unloading the compressor(s) with high discharge
temperature until the temperature drops below the calculated value. During this time the circuit state is Hl
DISC UNLOAD. Once this temperature has been reached, the circuit state will be HI DISC HOLD. The
compressor will remain in that state until the capacity control indicates that less capacity is needed or if the
discharge temperature has returned to normal after the time in Setpoint #101 “SAFETY HOLD DELAY” has
passed.

Normal pressure is defined as any value less than the calculated value of Setpoint #87 “HI DISC TMP” minus
Setpoint #89 “HI DISC RELD”. Refer to Setpoints #88 and #89 for additional information.

13.13. High Ampere Unloading and Holding

This option is activated when the Setpoint #75 “HI AMPS %” is active. Note: This option can only be active
for fixed step compressors. When the amp draw is within one-half of the calculated HI AMP safety value, the
Magnum will turn on the WARNING Relay Output if specified in MCS-Config and take the following action:

B For fixed step compressors: the Magnum will turn off one step of capacity associated with that compressor
until that compressor is in an UNLOADED state that is all steps except one are unloaded. The circuit
state will be HI AMP HOLD. The compressor will remain in that state until the capacity control indicates
that another step is to be unloaded or if the amp draw has returned to normal after the time in Setpoint
#101 “SAFETY HOLD DELAY” has passed.

13.14. Low Water Temperature Unloading and Holding

When the leaving liquid temperature is within 1.5° F (.8° C) of the freeze safety, the Magnum will turn on the
WARNING Relay Output if specified in MCS-Config and take the following action:

B For fixed step compressors: The Magnum will turn off one step of capacity of the compressor(s) with low
water temperature until all steps except one are unloaded. The circuit state will be LO TMP HOLD. The
compressor will remain in that state until the capacity control indicates that another step is to be unloaded
or if after 5 minutes the leaving liquid temperature has turned to normal.

B For variable step compressors: The Magnum will begin unloading the compressor(s) with low water
temperature until the leaving liquid temperature rises above the calculated value. During this time the
circuit state is LO TMP UNLOAD. Once the leaving liquid temperature rises above the calculated
temperature the circuit state will change to LO TMP HOLD. The compressor will remain in that state until
the capacity control indicates that less capacity is needed or if after 5 minutes the leaving liquid temperature
has turned to normal.

®  Turn Off All Running Compressors - Turn off all running compressors when the controlling sensor falls
below setpoint #1 LOW ZONE column value. This feature is enabled if setpoint #1 TYPE column is set to
“TARGET” type.

Normal leaving liquid temperature is defined as any value more than 3.0F (1.6C) above the freeze safety trip value.
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13.15. 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 compressors
have been turned on.

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

m  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
Compressor Information panel of the MAGNUM 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%
(Cwverride Setpaoint)

7 Yes ® Mo

13.16. Chilled Water Pump Control

The current Magnum software will support a chilled water pump plus a backup with rotation logic. These must
be set up in MCS-Config. Setpoint #105 and Setpoint #106 are used with this control logic.

m |f Setpoint #105 “PUMP FAILURE” is active, flow is lost for the period of time contained in the ‘Time
(sec) field, and only one pump is present, then the system will move to a LOCKED OUT state. If the system
has two pumps and flow is lost, then the backup pump will start and the lead pump will be locked out. A
Lockout Reset will be required to restart the system or to reactive a locked out pump.

m |f Setpoint #105 is inactive and the flow is lost, the system will move to the OFF- NO EVAP FLOW state.
When flow is returned the system will automatically restart, no reset is required.

Setpoint #106 “LEAD PUMP” indicates whether the rotation option is active or which pump is the lead pump.

B If Setpoint #106 is zero, then rotation of the pumps will occur whenever the lead pump is turned off. If
no rotation has occurred during the current day, a forced rotation at midnight will occur. This forces at
least one rotation per day.

B If Setpoint #106 is non-zero, then rotation of the pumps is inactive and the value will specify the lead
pump. This Setpoint can be changed in a live unit and the appropriate action will be taken.

13.16.1 Special Rotation for Chiller Pump Rotation
This feature is designed to rotate the chiller pumps at midnight with a minimum disruption to the flow.

B Setpoint #238 must be active and contain the following information:
Type: Delay Value: Not used Safety time: delay between states
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B Set point #106 must be active and contain the following information:
Type: Set point
Value: Number of days between rotation

At mid-night when rotation is required both chiller pumps will be on for the time in the safety time cell of set point #238.
Once this time has elapsed, the current lead chiller pump will be turned off and the lead switched to the other chiller pump.

Prior to rotation the system will verify that the next chiller pump is available. That chiller pump’s status must be AUTO and
if a fault is specified it must be off or the rotation will not be made. Rotation is only checked a midnight. If the lead pump fails;
normal rotation will occur to the next chiller pump.

13.16.2 Special Rotation For Process Pumps Rotation.
This feature is designed to rotate the process pumps at mid night with a minimum disruption to the flow.
Set point #239 must be active and contain the following information:

Select Value: HUMD or%

Type: Delay

Value: VFD setting of lead process pump during State 1

Safety time: delay between states 30

MIN VFD Opening: setting of lead process pump during State 2 2.0
MAX VFD Opening: setting of next process pump during State 2 5:,

Set point #197 must be active and contain the following information:
Type: Set point
Value: Number of days between rotation 0

At mid-night when rotation is required the lead process pump’s VFD will be set to Value of set point #239, this is state 1,
the next process pump is off. The process pumps will be in state 1 for the time in the safety time cell of set point #239.

Once this time has elapsed, the current lead process pump’s VFD will be set to the value in MIN VFD of set point #239
and the next process pump will be turned on and its VFD will be set to the value in MAX VFD of set point #239, this is
state 2. The process pumps will be in state 2 for the time in the safety time cell of set point #239.

Once this time has elapsed, the current lead process pump’s VFD will be set to 0 and the process pump turned off. The
lead will be switched to the next process pump and normal process pump control will continue.

Prior to rotation the system will verify that the next process pump is available. That process pump’s status must be AUTO
and if a fault is specified it must be off or the rotation will not be made. Rotation is only checked a midnight. If the lead process
pump fails; normal rotation will occur.

13.17. Process Pump (Heat Exchanger) Control

The Magnum software can support either variable or fixed stages of heat exchangers with up to two process
pumps with rotation and control based upon pressure or temperature. This option is specified in the Evaporator
Information panel in the MAG screen.

Process Output Type
(o Modulating (AC) (" Staged (RO

The pump information must be set up in the Evaporator Information Panel under the MAGNUM screen. The
following information is required for each pump if used:

Pump Relay Output

Pump VFD Analog Output (if used)

VFD fault (if used)

Pressure Sensor Input (if used)

Pressure sensor output (if used)

Process temperature (if temperature control)
The following Setpoints are required:

#146 “PROC TARGET”
#147 “PROC ZONFE”
#148 “PROC DELAY”
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#149 “PROC MAX ROC”
#150 “Proc MinSpd%”
#197 “LEAD ProcPmp”
#198 “PROC PUMP FLT”
See Section on Setpoints for descriptions.

The process pump is on whenever the chilled water pump is on.

13.18. Control Power Relay (No Stop)

This feature provides the capability to interrupt the power supply to the system when a particular compressor
continues to draw a specified amperage level when it is called to be OFF. A Relay Output, referred to as the
control relay, must be wired so that no power reaches the compressors when it is switched OFF. The Relay Output
must be selected in the ‘Control Relay’ cell of the General Information panel of MCS-Config and Setpoint
#112 “NO STOP” must be active. The Magnum will continually monitor the amp draw of compressors that are
called to be OFF. If the amp draw is greater than the FLA for that compressor multiplied by the percentage in
Setpoint #112 “NO STOP?” for the time specified in the 'Time (sec)’ field, then the control relay will turn OFF, a
NO STOP alarm will be generated, and the system will be Locked Out.

13.19. Low and High Ambient Shutdown

The Magnum software supports both low and high ambient temperature shut downs. This option requires an
ambient temperature sensor and one or both of Setpoints #24 “LOW AMB OFF” and #26 “HIGH AMB OFF”.
The AMBIENT OFF state is entered when the ambient temperature falls below the Setpoint #24 or above
Setpoint #26. The system will remain in this state until the ambient temperature rises 5.0F (2.5C) above
Setpoint #24 value or drops 5.0F (2.5C) below Setpoint #25. When the chiller is in this state, the individual
compressor states are changed to the CMP IS OFF state through the normal staging function.

13.20. Imperial, Metric, and Combined Unit sensor readings

The Magnum software supports Imperial, Metric, and Combined unit sensor readings. This setting is specified
in the Setup screen of MCS-Config. All sensor values and all software-coded offsets are automatically converted
to the option selected and displayed with the appropriate character. The following table contains the display
character:

ENGLISH METRIC MIXED
SENSOR READING CHARACTER CHARACTER CHARACTER

Temperature F C C
Pressure — Gage Reading P B P
Pressure — Absolute Reading p b p
Humidity % % %
Digital or Switch

Amp or CT A A A
Voltage \% \% \%
Refrigeration Level % % %

13.21.

If the unit type is changed, MCS-Config will give you an option to automatically change the values of all items
in the Setpoints to match the new type and will automatically adjust the display characters.

Warning and Alarm Relay Outputs

The Warning Relay Output will be turned on whenever the Magnum generates a warning message. These
messages are:

m LOW REFR TEMP UNLOAD
LOW SUCT PSI UNLOAD

HIGH DISC TEMP UNLOAD
LOW SUCT RELOAD

LOW DISC RELOAD

CICRUIT IS IN A SAFETY STATE
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13.22.

13.23.

13.24.

13.25.

The system will continue to run since no safeties have tripped. The Warning Relay Output will also be turned
on whenever a compressor is placed in a safety state.

The Alarm Relay Output will be turned on whenever the Magnum generates an alarm message. This indicates
that a safety trip or Lockout has occurred.

Vi Port Control Logic (Open Drive Screw only)

The internal volume (Vi) of the open drive screw can be dynamically adjusted to achieve maximum efficiency
modulating the Vi control solenoids. The duration of each solenoid pulse is contained in Setpoint #114 “Vi PULSE”.

The ratio of discharge pressure divided by suction pressure is calculated. This ratio is blocked between 50
and 22. The value of Setpoint #137 "Vi DEADBAND” is added to and subtracted from this ratio to develop a
control zone. The control zone will be recalculated based upon the time in Setpoint #138 "Vi DELAY”. Refer to
Setpoints #117, #118 and #119. The system will pulse the solenoids to keep the Vi reading within the calculated
control zone.

Operating Schedules

Two operating schedules per each day of the week and 8 holidays are supported by the Magnum software.
Each schedule contains a start and end time. If the time and day of the Magnum clock is within these limits
then the schedule is true and the system will be allowed to run. If not, the system will be off due to schedule.

Mod-Motor Limit Control for Flooded Chiller

This option was added for Dunham-Bush flooded chillers. The Mod-Motor is a self-contained device that
modulates a flooded chiller barrel level control valve based on a level sensor. The Magnum controls two Relay
Outputs that change the limits on the movement of the Mod-Motor (The Relay Outputs change resistance to
an input on the Mod-Motor). These Relay Outputs must be placed consecutively and specified in the General
Information panel under the MAGNUM screen of MCS-Config.

B  \When one or less compressors are on, the first Mod-Motor Relay Output is turned on and the second
Mod-Motor Relay Output is off.

B When 2 or more compressors are on, the first Mod-Motor Relay Output is turned off.

B The second Mod-Motor Relay Output will be turned on if the suction pressure is greater than 85.0 psi
(5.8 bar) and the discharge suction pressure differential is less than 30.0 psi (2.0 bar), and the second
Mod-Motor Relay Output will stay on as long as the suction pressure is greater than 80.0 psi (5.8 bar)
and the discharge suction pressure differential is less than 35.0 psi (2.4 bar). If neither of the above is
true, then the second Mod-Motor Relay Output will be turned off.

Hot Gas Reheat (Humidity) Control
The Hot Gas Reheat Control option is activated by selecting Yes in the ‘HGReheat' cell in the HG
Circuit Base Screen. Reheat

The hot gas control sensor is specified in the Evaporator Information panel of the MAGNUM
screen. Select the input sensor that will be used to control the hot gas reheat function in the
‘Reheat Control’ cell. -

Evaporator Information

Control Method Pump/Fan #1A Pump/Fan #1B Process Qutput Type
" CutIn/Qut @ Control Zone Mot Used - Mot Used - @ Modulating (A0) (~ Staged (RO)
Pump/Fan #2A Pump/Fan #2B Process Control Type
Mot Usedt = [ Mot Used e @ VFD(0V-10v) (" ByPass Vahe{10v-0v)
Control Temperature On

" Entering Tmp @ Leaving Trp WATFEk;vF‘?gl\:Ih 2 N PRSI S Process Pump Relay #1 | Process Pump Relay #2
= - :I' ot Lsed :I' CHW PUMP 1 -I CHWY PUMP 2 ﬂ
Entering Temperature Leaving Temperature
[WTRIN || [wrRoUT |
VFD Speed AO #1 VFD Speed AO #2

TreT SlEm T EET e IELD PUMPT 22 ;[ IELD PUMP222 |
(@ None " AO(Dpen YWhen Off)

Target Reset: ‘

" lce Mode: DI On/Off @ MNarmal: ALD-BY
Pressure Sl IN #1 Pressure Sl IN #2

Target (SP #1) Reset e T " ROType " A(Closed When Off) [ProgPei N | [FroeFsi K
[MetRun/ste =] IFMI]?C j
Pressure S| OUT #1 Pressure S| OUT #2

Evaporator Tonnage IPmpPSiOUT j IPmpPSiOUT d
UNIT TONS vl

VFD Fault #1 VFD Fault #2

Force One Always On? IPmpW WidFlt ;I IPmpEVde\t j
| @ Yes " No

Defrost Type Barrel Heater Relay Economizer AQ Control By The Lowest SuperheatIn The Suction Group:
IReverse Cycle j INUtUsed j INDIUsed d © Yes (@ Mo
Reheat Control
REHEAT TP -
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When this option is selected the Reheat Relay Outputs must be setup as follows:

Relay Output Information Screen { Magnum V8)

#t w/ HELP Mame Slide Slide Shide Offset | Design Sucti
Button Multiple Divizion Preszure
b |11 ....COMP |- e e s
1-2 JLOAD | e e s
1-3 ~JUMLOAD |- e e s
1-4 B L e e e B L
1-K | 1 [
1-6 ..|REHEAT |}|-----—- |-+  [oe |
1-7 ...| R-Hvalve ||-—-----—- = |- e e
1-8 .|fB-Hbleed J{|--—--—- |-  fe [

These Hot Gas Reheat relays are required and they must be placed in the proper sequence to work correctly.

The following Setpoints must be active: #129 “RH CUTIN”, #130 “RH CUTOUT ADJ”, #131 “RH START DLY”,
#132 “RH BLEED DLY”, #133 “RH STAGE DLY”.(see Section full Setpoint descriptions).

Hot Gas Reheat sequence of operations:

(The names in the above example will be used to indicate the status of the relays: 1-6 REHEAT, 1-7 R-Hvalve,

and 1-8 R-Hbleed)

Condition 1-6 REHEAT | 1-7 R-Hvalve 1-8 R-Hbleed
The reheat state is OFF. The compressor is running and the RH ON OFF OFF
TEMP is greater than Setpoint #129 plus #130.
The reheat state is STARTING. The compressor is running and the RH ON ON ON
TEMP is less than Setpoint #129. It will remain in this state until the time
is greater than Setpoint #131, and then will move to the ON state.
The reheat state is ON. The reheat will remain in this state until the OFF ON ON
reheat temperature is greater than Setpoint #129 plus #130. When the
temperature is greater the state will be changed to BLEED.
The reheat state is BLEED. It will remain in this state until the time is ON OFF ON
greater than Setpoint #132, it will then move to the OFF state.

13.26. Extra Liquid Line Solenoid Control 9nd LLS | Econamizer | Ecano
Second and third Liquid Line Solenoids (economizers) are supported and Lontrol
can be used for extra control. To specify, select the Circuit Base Screen:

The third solenoid (economizer) can be controlled either on the slide Yes || Vs .| Shde %
wanted percentage or as the last step on for that compressor (Refer to Mo e Mo wes| Slide
section 13 Setpoints #98 and #99). Liquid line solenoids 2 and 3 will be Mo [oe] Mo o] Slide % [.ad]

turned on and off as indicated in their Setpoints.

1. LLS#2 control logic built into V17 MCS-Magnum : Comp has to be ON and
+ LLS#2 Relay is turned ON when Comp FLA% >= Setpoint #98 value
* LLS#2 Relay is turned OFF when Comp FLA% < Setpoint #98 value — Setpoint #98 Lockout Delay Value

2. Economizer/Subcooler/Vapor Injection(LLS #3 Option) logic built into V17 MCS-Magnum : Comp has to be
ON and
* LLS#3 Relay is turned ON when Comp FLA% >= Setpoint #99 value
* LLS#3 Relay is turned OFF when Comp FLA% < Setpoint #99 value — Setpoint #99 Lockout Delay Value
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13.27. Outside Air Economizer/Fluid Cooler with Analog Evaporator Information
Evap. Tonnage
13.27.1  Output Control [Not Used [
The purpose of an economizer/fluid cooler is to take advantage of any available
free cooling so as to avoid the need of mechanical cooling. Several options can Ecanomizer Al
be specified in MCS-Config to accomplish this. b LY =]
13.27.2 Economizer Set up Seperate Economizer Fans?
The analog valve that will be modulated is selected in the ‘Economizer AO’ cell in i+ Yes " Mo
the Evaporator Information panel. In this example the name is 3 WAY VLV. Starting Ecoromizer Fan
If the economizer/fluid cooler has separate fans (not associated with condens- |ECON FAN 1 =
ers) then answer yes in the ‘Separate Economizer Fans?’ cell. If Yes, then four
Ly . . . . s . # of Econ Fans
additional cells will appear: ‘Starting Economizer Fan’ (select the first fan Relay E ~]
Output), ‘# of Econ Fans’ (specify the number of fan points), ‘Starting Economizer
Fault’ (select the first fan fault, this is a Sensor Input), and ‘# of Econ Faults’ Starting E conorizer Fault
(specify the number of faults) |EcoFanFit Rd
In the above example there are two fans and two faults associated with the # of Econ Faults
economizer/fluid cooler. If there is more than one fan they must be consecutive E |

Relay Outputs. The same is true of the condenser faults.

Condenser Information

Condenser Type AQ Starting Stage Fluid Cooler Econo?
RO Step Individual j 1 - ® Yes ( MNo

The condenser fans can also be used to assist in the free cooling function when the system is not using
mechanical cooling. To set this up in the condenser information grid, select “Fluid Cooler Econo” equals “Yes”,
else “No” if condenser fans are not used. All types of condensers can be used. The above example has individual
fans per compressor. Whenever a compressor is running the control of its condenser fans will be based solely
on the discharge pressure of that compressor, while the condenser fans of compressors that are not running
will be controlled by the economizer function. If the type of condenser is common; if any compressor is on all
of the fans will be controlled by the highest discharge pressure and not by the economizer function.

The following Setpoints must be set up: #107 "EcoDelayMech”, #115 “EcoVFDfanDely*, #119 “EcoOffsetON”,
#120 “Eco Stg Dely”, #121 “Eco MIN VLV%”, #122 “Eco MAX VLV%”, #123 “Eco MAX ADJ”, #124 “EcoVIvAd-
jDly”, #125 “Eco StageDly”, #126 “Eco MULTI”, and #127 “Eco DIVIDE”

(Refer to Chapter 26 for Setpoint descriptions)
13.27.3 Sequence of Operation

The Economizer logic will be enabled whenever the ambient temperature meets the requirement as stated in
Setpoint #119 “EcoOffsetON” (Ambient Temperature < Target Temperature—Setpoint #119). For example if the
target is 45.0F and Setpoint #119 is 10.0F, then the ambient temperature must be less than 35.0F to enable
the economizer function to begin.

If mechanical cooling has not been enabled (no steps are Wanted On or Actual On), when the economizer
starts the Unit State will be ECONOMIZER ONLY. In this state mechanical cooling will not be started until the
economizer function has reached its maximum capacity (Economizer valve is at maximum opening, all available
fans are turned on, and the control temperature is still not in the target zone).

When the economizer logic starts, the Magnum will modulate the Analog Output to the economizer valve to
maintain the control sensor reading within the target zone. The valve will be modulated between Setpoint
#121“Eco MIN VLV%” and Setpoint #122 “Eco MAX VLV%” and will wait the time contained in Setpoint #124
“EcoVIVAdjDly” before making each adjustment to the valve opening.

m |f control temperature is above the control target, Setpoints #1, and the control temperature rate of change
is greater than the value of Setpoint #27 “MAX ROC-":

This indicates that the control temperature is too high and it is not approaching the target fast enough, therefore
the valve opening must be increased if possible. The adjustment value will be the difference between the
target (Setpoint #1) and the control sensor temperature multiplied by Setpoint #126 “Eco MULTI” and divided
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by Setpoint #127 “Eco DIVIDE”. If the absolute adjustment is greater than the value of Setpoint #123 “Eco
MAX ADJ”, then it will be limited to this value. The economizer valve opening will be increase by this value.

m [f control temperature is below the economizer control zone (Setpoint #1-Setpoint #3) and the control
temperature rate of change is less than the value of Setpoint #28 “MAX ROC+”:

This indicates that the control temperature is too low and it is not approaching the target fast enough,
therefore the valve opening must be decreased if possible. The adjustment value will be the difference
between thetarget (Setpoint #1) and the control sensor temperature multiplied by Setpoint #126 “Eco
MULTI” and divided by Setpoint #127 “Eco DIVIDE". If the absolute adjustment is greater than the value
of Setpoint #123 “Eco MAX ADJ”, then it will be limited to this value. The economizer valve opening will be
decrease by this value.

m [f control temperature is above the bottom of control zone (Setpoint #1-Setpoint #3) but less than the con-
trol target (Setpoint #1) no change to the economizer valve opening will be made.

Once the valve has reached its maximum opening (Setpoint #122), the Magnum will wait the time specified in
Setpoint #125 “Eco StageDly” before checking if there are any fans associated with the economizer function.
If there are the Magnum will stage the fans to maintain the control temperature with in the target zone. If a fan
VFED is present, then this will be modulated in the same manner. The delay between VFD adjustments will be
the value in Setpoint #115 “EcoVFDfanDely” if active, else Setpoint #124 will be used. Once all fans associated
with the economizer function are on, the Magnum will check if any condenser fans can also be used. If yes,
then these fans will then be staged to maintain the control temperature.

Once all the fans and/or VFD have been turned on and the control temperature is still greater than the control
zone for the time specified in Setpoint #107 “EcoDelayMech” if active (else the time in Setpoint #125 “Eco
StageDly” will be used) then mechanical cooling will be enabled.

m |f the ambient temperature rises above the offset in Setpoint #119 during economizer cooling mode, then
the economizer function will be terminated, its valve opening will be set to zero, and mechanical cooling
will be enabled.

®m |f the control temperature is less than the target temperature (Setpoint #1) minus the 3 times value of
Setpoint #3, then the economizer function will be terminated, its valve opening will be set to zero, and all
fans will be turned off.

®m |f during mechanical cooling mode the ambient temperature drops below the offset in Setpoint #119, then
the economizer function will begin. Note: the Unit State will not change, the economizer valve will be
modulated as described above, fans directly associated with the economizer will be used, and no fans
associated with the condensers will used.

B The control rate of change is always checked before an adjustment to the valve is made. The purpose is
to not change the valve opening if the temperature is moving toward the target at an acceptable rate.

13.27.4 Outside Air Supply Economizer

If the purpose of the economizer is to provide outside air, then there will be no fans associated with the
economizer and no condenser fans will be used. In this setup the economizer valve opening will never be less
than the value of Setpoint #121 "Eco MIN VLV%”. This is required to supply the minimum of outside air.

13.27.5 Mechanical Cooling Enabled

Once mechanical cooling has been enabled, the economizer will control only E conomizer A0

the individual compressor condenser fans of compressors that have not been |EEDNDMI2EH ﬂ
started. The discharge pressure will control all others.

The percentage of the economizer valve opening will not be decreased. It will Seperate Economizer Fans?
remain at its maximum setting until all stages of mechanical cooling are off. —_— & Mo
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13.27.6  Example: Fluid Cooler with VFD condenser fan
The economizer AO has been selected and there are no separate economizer fans.

Condenser Information

Condenzer Type Starting Cond RelayOuput  # of Cond Stages Fan Al Fluid Coaler Econo?
[ Comnmon WFD Fan w/ Byp = || [WFD LOAD [ ~||vFD | #ives Mo
Cond Starting Fault # of Cond Fault Sump Temp Sl Control Condenzer Or;

|FD FAIL K | E | Mot Used ~| * DiscPSIC Other 5

The condenser type is common with VFD control and the Fluid Cooler Economizer option has been enabled.
The VFD of the condenser fan will be controlled by the economizer function unless any compressor is running.
If a compressor is running the VFD control will be based upon the highest discharge pressure.

Assume the following setup:

Setpoint # Name Value
1 SPPLY TRGT 44 .0F
2 CTRL ZONE+ 2.0F
3 CTRL ZONE- 1.0F
27 MAX ROC- -.6F
28 MAX ROC+ .6F
54 CND MIN OPEN 20.0%
55 CND MAX OPEN 100.0%
107 ECON-MECH(dly 240s
115 EconVFDdelay 45s
119 EcoOffsetON 10.0F
120 EconDelyFans 60s
121 EcoVIivMinVIv 0.0%
122 EcoVIivMaxVIv 100.0%
123 EcoVIvMaxAdj 5.0%
Conditions when the run/stop was set to RUN
Ambient temperature 30.0F
Control temperature 48.5F

The ambient temperature is less than 44.0 (Setpoint #1) — 10.0 (Setpoint #119) and no mechanical cooling steps
are on; therefore, the Unit state will be ECONOMIZER ONLY and the economizer function will be enabled.

The AO M-1 “3 WAY VLV” will be opened to its minimum valve of 0% (Setpoint #121) and it will be modulated
based upon the control temperature and the target (Setpoint #1). The first adjustment will be 48.5 — 44.0 = 4.5.
This value will be adjusted by multiplier of 3 (Setpoint #126) and divided by 2 (Setpoint #127) to give an adjusted
value of 6.7. This value is blocked; maximum allowed adjustment, by Setpoint #123 to allow an adjustment

of 5.0%. The economizer valve opening will be increased by this amount if the temperature control rate of
change is greater than the value of Setpoint #27.

The economizer function will wait 30 seconds (Setpoint #124) before determining the next adjustment. If the
control temperature is now 47.3F; the following adjustment will be calculated.

47.3 -44.0=3.3x3/2=4.9. Since this is less than 5.0 the valve will be open an additional 4.9% if the
temperature control rate of change is greater than the value of Setpoint #27.

Each adjustment will be made after a delay of 30 seconds. If the control temperature is below the control
target (Setpoint #1) and above the bottom the control zone (43.0F to 44.0F) there will be no change to valve
opening.

If the control temperature drops below the control zone the valve opening will be reduced. For example if the
control temperature is 42.6F then the following calculation will be made:

42.6 -44.0=1.4x3/2=2.1. Since this is less than 5.0 the valve opening will be reduced an additional
2.1%.
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When the valve reaches its maximum opening of 100.0% (Setpoint #122) the economizer function will use
other fans if they are available. In this example there are no fans that are associated only with economizer but
the VFD fan can now be used. At time delay of 120 seconds (Setpoint #125) be for the VFD will be modu-
lated. Following this initial delay the VFD will be opened to its minimum opening, Setpoint #54 of 20%.

At this point the unit state is ECONOMIZER ONLY, economizer valve is at 100% and VFD will be modulated
between its minimum (Setpoint #54) and it maximum (Setpoint #55). The delay between these adjustments
will be 45 seconds (Setpoint #115).

Once the VFD opening is equal to its maximum (Setpoint #55) there will be a delay of 240 seconds (Setpoint
#107). At this time the unit state will be changed and mechanical cooling will be enabled.

13.27.7 Example: Fluid Cooler with condenser compressor fans

Economizer A0

[ECONOMIZER  ~|

Seperate Economizer Fans?

[ Yes f+ Mg

The economizer AO has been selected and there are no separate economizer fans.

The condenser type is RO Step Individual and the Fluid Cooler Economizer option has been enabled. The
individual compressor condenser fans will be controlled by the economizer function unless a compressor is
running. If a compressor is running, then the condenser fans associated with that compressor will be con-
trolled based upon the discharge pressure of the compressor that is running.

Condenser Information

Condenzer Type Fluid Coaler Econo'’?
|RO Step Individual Rd + Yes [ Mo

Surnp Temp Sl Control Condenzer On;
| Mot Used »|| * DisePSI " Other S

Assume the following setup:

Setpoint # Name Value
1 SPPY TRGT 44 .0F
2 CTRL ZONE+ 2.0F
3 CTRL ZONE- 1.0F
27 MAX ROC- -.6F
28 MAX ROC+ .6F
107 ECON-MECH(dly 240s
115 EconVFDdelay 45s
119 EcoOffsetON 10.0F
120 EconDelyFans 60s
121 EcoVIvMinVlv 10.0%
122 EcoVIivMaxVIv 100.0% Analog output Name
123 EcoVIvMaxAdj 10.0% AO M-1 3 WAY VLV
124 EcoVIvDelay 30s 2O M-2 VFD
125 EcoVIivMaxDly 120s
126 EcoVIv Mul 2
127 EcoVIv Div 1
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Conditions when the run/stop was set to RUN
Ambient temperature 30.0F
Control temperature 49.7

The ambient temperature is less than 44.0 (Setpoint #1) — 10.0 (Setpoint #119) and no mechanical cooling steps
are on, therefore the Unit state will be ECONOMIZER ONLY and the economizer function will be enabled.

The AO M-1 “ECONOMIZER” will be opened to its minimum valve of 10% (Setpoint #121) and it will be
modulated based upon the control temperature and the target (Setpoint #1). The first adjustment will be 49.7
—44.0 = 5.7. This value will be adjusted by multiplier of 2 (Setpoint #126) and divided by 1 (Setpoint #127)
to give an adjusted value of 11.4. This value is blocked by the maximum allowed adjustment (Setpoint #123)
to 10.0%. The economizer valve opening will be increased by this amount if the temperature control rate of
change is greater than the value of Setpoint #27. With Setpoint #126 equal to 2 and #127 equal to 1, the
valve will be adjusted by 2% for every degree difference from the target.

The economizer function will wait 30 seconds (Setpoint #124) before calculating the next adjustment. If the
control temperature is now 47.3F the following adjustment will be made.

47.3-44.0=3.3x2/1 =6.6. Since this is less than 10.0 the valve will be open an additional 6.6% if the
temperature control rate of change is greater than the value of Setpoint #27.

Each adjustment will be made after a delay of 30 seconds. If the control temperature is below the control
target (Setpoint #1) and above the bottom the control zone (43.0F to 44.0F) there will be no change to valve
opening.

If the control temperature drops below the control zone the valve opening will be reduced. For example if the
control temperature is 42.6F then the following calculation will be made:

42.6 —44.0=1.4x2/1 = 2.8. Since this is less than 10.0 the valve opening will be reduced an additional
2.8%.

When the valve reaches its maximum opening of 100.0% (Setpoint #122) the economizer function will use
other fans if they are available. In this example there are no fans that are associated only with economizer but
the condenser fans can now be used. After the time delay of 120 seconds (Setpoint #125) the first condenser
fan will be turned on (the first fan of the first compressor unless unavailable).

At this point the unit state is ECONOMIZER ONLY, the economizer valve is at 100%, and the compressor
fans will be used to aid in the economizer cooling. The delay between starting the condenser fans will be 30
seconds (Setpoint #124). If all condenser fans are available and not manually turned off, the pattern of start-
ing fans will be the first fan on compressor 1, after the delay then the first fan of compressor 2, after the delay
then the second fan on compressor 1. This will continue until all available condenser fans have been turned on.

Once all of the condenser fans have been turned on there will be a delay of 240 seconds (Setpoint #107). At
this time the Unit State will be changed and mechanical cooling will be enabled. When a compressor is run-
ning, its associated condenser fans will be controlled by the discharge pressure of the running compressors.

13.28. High Suction Superheat Safety

To add a high suction superheat safety, make Setpoint #203 “HiSuctSheat” active. If the suction superheat is
greater than the value of this Setpoint for the ‘Time(sec)’ field, an alarm will be generated and the compressor
will be shut down with a safety or Lockout state.

13.29. Low Temperature Safety and Unload (Low Saturated Suction Temperature)

The Magnum is set up to check for low refrigerant temperature safety and unload functions. To enable this
test make Setpoint #155 “LO REF TMP” active and point to the sensor in the ‘Refrigeration Temp’ column of
the Compressor Sl grid in MCS-Config.

This safety will be checked only when the compressor is running. If the sensor value is less than Setpoint
#155 for the ‘Time(sec) field, then an alarm message will be generated and the associated compressor will
either be placed in a safety or Lockout state.

The Magnum will also determine if a low temperature condition occurs and to stop loading or unload if necessary.
If the sensor value is less than the value of Setpoint #155 plus Setpoint #156 “LO REF UNLD”, then the
compressor state will be LO TMP UNLOAD. Refer to state (21) .

By using the User Logic type sensor, we can test any value for a low condition. For example point the
refrigerant temperature index to a User Logic sensor that picks up the saturated suction temperature for that
compressor. Make Setpoint #155 active with the low temperature value that will trigger the safety and unload
action and you have a low saturated suction temperature condition.
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Chapter - 14. Using Lookup Tables

The purpose of Lookup tables is to provide additional capability for entering reference data for reading of
sensors. Tables are handy, in that, you do not need to create separate configuration files for each change in
the performance curve on a non linear sensor. The Magnum will look at the lookup table to get the right
information for that sensor.

14.1. Lookup tables used with MCS-MAGNUM controls

In the sample below, we are using a Temperature sensor. The magnitude of the current is converted to a linear (0-5vdc)
output signal which can be read as a standard analog input signal. The signal is used by MCS micro controllers for controlling
some of the following:

For slide valve positioning on screw machines

For high amp motor overload protection

For verification of device on / off

For reading any temperature, voltage, or current sensors that has typical voltage input which ranges from 0 to 5 Vdc.
For reading non linear sensors that use a 4-20mA signal.

a0~

14.1.1 Setting up a Lookup table using MCS-CONFIG

1. Setup new temperature sensor in MCS-Config as shown in screen below.

Sensor Input Information Screen
# | Name (1 to 10 char) Display Type Offset Manual Value or Display Text | Ter «
NC/MNO (select to (selectto C
change) change)
| | M1 WTRIN | MCST100 0 55 Not Used | No
|| M2 WTROUT MCST100 0 55 Not Used No
| | M3 SUCTPSI1 MCS-200 0 33 | NotUsed No
|| M4 DISCPSI MCS-500 0 133 Not Used No
| | M5 OILPSI1 MCS-500 0 133 Not Used No
| |M6 AMPS1 CT-300 . 0 21 ~ NotUsed No
_| M7 vOITS 1 UserDefined 0 0 | NotUsed No
| » | M8 Ti00XP JlLookup_Table_si|Ed| 0 NotUsed | No
Screen 1

2. Using the pull down icon, specified the Lookup table that you will be using for this sensor as shown in screen 2.

B3 Lookup Table SI Fo at

T100XP
Sensor Display Type (Do this FIRST) |TEMP LI
Lookup Table Input Lookup Table
Type |SI Number | Lookup Table #1 j
r"i“' |VU LTS 2 CM‘::I::I.I | E stimate Weighted Aver. j
OK \ Cancel
Screen 2
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14.1.2 Setting up Lookup table #1 - see screen 3 below:

The sensor we have setup in this example is a temperature sensor. We are entering data into the lookup table using
data from the manufacture of the sensor. In the sample table, we have used 17 rows for the data to give us a clear
view of the temperature and voltage range of this sensor.

1.

2.
3.
4

5.

In column one, we have entered the number of rows we will use.
The second column we have entered Voltage as the Input
In the third column we have entered Temp as the output.

The fourth column we have shown Volts2 which will allow the example to have two decimal places for the voltage
data.

Lookup Table Information Screen

Lookup Tables Setup
# Number of Input Column | Output Column Input Column Output Column Minimum Auth
Rows MName MName Display Type Display Type Level
I,,p’? 1 17 Voltage Temp VOLTS-2Dec TEMP Factory Level
- 0 Input #2 Ouiput #2 Spare | Spare __|View Only
=3 0 | Input #3 Output #3 | Spare Spare | View Only
. - 0 Input #4 Output #4 | Spare Spare View Only
_ 15 0 Input #5 Output #5 |Spare | Spare View Only
Lookup Table Number Lookup Table #1
Lookup Table #1 j # Input Column Qutput Column
Voltage Temp
FE 1 10 |0
| | 2 11 32
| 3 118 35
| 4 121 38
| |5 133 40
| | & 1456 45
| | 7 162 50
| | 8 [1.79 L
| | 9 188 58
| | 10 194 60
| 11 21N 65
|| 12 227 70
| | 13 244 75
| | 14 286 80
| | 15 276 856
| | 18 29 90
17 306 95
|| 18 0 0
| | 19 |0 0
| | 20 O 0
| | 21 |0 0

Screen 3

The last column shows the authorization level needed to make changes in MCS-Connect.
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14.1.3

Viewing the Lookup Table in MCS-Connect

In MCS-Connect you can view the sensor example as shown in the screen below, viewing the same information that
was setup in MCS-Config. The authorization was setup as ‘FACTORY’ in MCS-Config for this sensor example.

1. Click on the ‘SENSOR’ where the lookup table is.
(You can view any and all tables that were created in
MCS-CONFIG by following the steps below)

2. Click on ‘VIEW’ at the top of the MCS-CONNECT
screen.

3. Click on ‘EDIT LOOKUP TABLES’

4. The following pop up will appear showing the table
that was setup in MCS-CONFIG.

5. If authorized you can make changes to the table.

Click on ‘EDIT LOOKUP TABLES’

8.22.06 Beta

» MCS-Connect 1

File Setup Offline Reset/Clear Workspace

View | Button Bar Time Help Live

‘Disconn...” Scan H Graph ‘E

Site Info | 1 - TrainingClass |

Analog Outputs

Alarms Window
Information Window

Relay Qutputs

Service Window

Schedule | Holiday Window
Setpoints

Sensor Inputs

System Status Window

following pop up will appear

Interactive PIT Chart
Temp and PSI Converter
\/ser Logic State Tables

Edit Lookup Tables

o'

Sensor Manual Filter/ Sensor

| Table#1 Tefip | Table #2 Output#2 | Table #3 Output#3 | Table #4 Output#4 | Table #5 Output#5 |

Inputs Status Offset Type

[»

Chilwtr In 0/0.0F MCST100 Number of Elements (Max 21) e Number oltage Temp
ChilwtrOut 0/0.0F MCST100 i 0.00 0.0
SUCT PSIA1 0/0.0p MCS-200 17|, 2 110 32.0
DISC PSI1 0/0.0P MCS5-500 5§ : =
OILPSI1 0/0.0P MCS-500 Input Column Options i3 1.18 35.0
__IAMPS 1 0/0.0A CT300 il 1.21 38.0
. Input Column Name :
Sensor setup in MCS-CONFIG i 0 L
. Look Tabl Voltage 0|6 0.00 0.0
using a LOOKuUp lable 7 0.00 0.0
OILLVL1 AUTO N0 /0 DIGITAL Input Data Type ils 0.00 0.0
DISABLE 1 AUTO |0 DIGITAL Volts2dec| 2| Y, ¥V, Vv 1= g 0.00 0.0
CHW FLOW AUTO !oro DIGITAL staticzdec| 2| ", ", " ] o L 00
PHASELOSS AUTO 0/0 DIGITAL 5 " = G
S - — — Staticidec| 1| = . 1= 11 0.00 0.0
Cyclesicfm| 0] (L gl 12 0.00 0.0
MESTHOE FBM | 0] f f f |
. 57 :(13 0.00 0.0
14 0.00 0.0
Output Column Options 15 0.00 0.0
| Dutnut Column Nama 16 .00 0.0

[4]

[+

14.1.3.1.

Using as Control Temperature Sensor

The example sensor has been specified in MCS-Config as providing the control value reading. It will normally be
the entering temperature, leaving temperature, or suction pressure. The Setpoints must be adjusted according to

the type of control measurement selected.
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Chapter - 15. Ice Making Capabilities

The Magnum offers a number of different options to meet the requirements of providing ice for energy storage tanks.
A system can be configured as a standard HVAC/R unit with the capability to adjust its cooling target or it can be configured
as a pure ice making unit.

15.1. HVAC/R unit using the cooling target reset

This method is indicated by selecting the Ice Mode DI On/Off option and a sensor in the Target (SP #1) Reset cell in the
Evaporator Info screen of the Information Panel Selector screen. The ice making mode will be entered based upon the
sensor selected in the Target (SP #1) Reset cell.

Evaporator Information

Control Method Pump/Fan #1A Pump/Fan #1B Process Output Type
0 Cut InfOut i Control Zone Mot Used j INotUsed j (@ Modulating (A0) (" Staged (RO)

Pump/Fan #2A

|N0tUsed j INDtUsed j
Flow Switch A Flow Switch B
IChw Flow | INDtUsed |

Type of Subcooler Valve in Use
@ MNaone " AO(Open When Off)

Pump/Fan #2B Process Control Type

® VFD(V-10V)  ( ByPass Vahe(l0v-0v)

Process Pump Relay #1 | Process Pump Relay #2
INDtUsed d INDtUsed j
VFD Speed AO #1 VFD Speed AO #2
INDtUsed ;I INDtUsed j
Pressure Sl IN #1 Pressure Sl IN #2
INDtUsed j INDtUsed j

Pressure S| OUT #1 Pressure S| OUT #2

INDtUsed j INDtUsed j

VFD Fault #1 VFD Fault #2

INDtUsed ;I INDtUsed j

Control Temperature On
(" Enteting Tmp ® Leaving Tmp

Entering Temperature Leaving Temperature

IChiH\r\f‘trIn j ICh\IW‘trOut j

Target Reset:
i |ce Mode: DI OnfOff " Mormal: AlD-5Y

Target (SP #1) Reset RO Type (" AQ(Closed When Off)

IICE MODE j

Refrigerant Type
| R22 e

Evaporator Tonnage

INotUsed j

Force One Always On?
(& Yes " No

Control By The Lowest Superheat In The Suction Group
 Yes & Mo

Economizer AQ
INDt Used

Defrost Type
INone

Barrel Heater Relay

j INDtUsed j

[

Reheat Control
Mot Used

15.1.1 Target (SP #1) Reset Sensor
This sensor will indicate when the system is to enter the ICE MAKING mode.

15.1.2 Reset Sensor Type ‘Target Reset’

When this sensor A/D counts are less than 256, voltage of 1.25, ice mode is to be off, if greater than 768, voltage of
3.75, then ice mode is on else there is no change to the mode.

If this type of sensor is selected, the value of set point #21 will be the off set to set point #1. If set point #1 is 39.0F and
the ice temperature target is to be 19.0F then the value of set point #21 must be -20.0F. When this sensor indicates that
the ice mode should be entered, its value will be changed to the value of set point #21 & set point #1 will be reset by the
value of set point #21, the unit mode will be ICE MAKING.

15.1.3 Reset Sensor Type ‘Network Target Reset’

If this type of sensor is selected, its value will be the value received from Modbus address 201 from the network. Set
point #21 is used as a high/low limit. The value must be greater than the negative value of set point #21 and less than
the value of set point #21 else the value will be 0. This sensor will show this value. If the value of this sensor is not zero,
the ice mode will be entered. The value of set point #1 will be reset by the value of this sensor, the unit mode will be ICE
MAKING.
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15.2. Ice Making Mode

When this mode is entered the unit mode will be changed to ICE MAKING, set point #1 will reflect the ice making target,

and all steps of cooling will be staged on. The system will remain in this mode as long as the target reset sensor indi-
cates ice making mode.

If the control temperature drops to the value of set point #1 or less, an information alarm, TMP OFF-ICE MADE, will be
generated; all steps of cooling will be staged off; unit state will be OFF TMP-ICE MADE; and the unit mode will remain

ICE MAKING. The system will remain in this state until the target reset sensor indicates that the ice making mode is to
be terminated.

15.2.1 Terminating of ice making mode

Once the target reset sensor indicates that the ice making mode is to end; the mode will be changed to COOLING, the
value of set point #1 will be restored to its cooling target, and the unit state will be to a normal state. At this point the
system will function to provide cooling as needed.

15.3. System as a pure ice making unit, Turbo Ice Machine
This setup is used to specify a system that is designed to produce and provide a defrost function.

This method is indicated by selecting the Turbo Ice Machine option and the number of liquid line solenoids in the cell in
the General Info screen of the Information Panel Selector screen.

General Information

# of Compressors # of Steps
I1 j | I1 j Warning Relay Run/Stop Switch Phase Loss Smoke Alarm Indicator
1<t MOD Motar Limit RO Trbe loe Machie INDtUsed | |PHASELOSS | INDtUsed I
[Nat Used =] f[Eves Cine Alarm Relay Network Run/Stop Sw Volts A Enthalpy Sensor
P T m—— IALAF\M | INot Used

L+

INotUsed j

Control Relay Emergency Stop Switch Ambient Temperature
INDtUsed j IEMG;STOP j INDt Used INDtUsed j

4 =

EE
Ll L

Lag Unit ON/OFF Rela Ambient Humidity
INDtUsed vi INDt Used INotUsed j
Heat Mode Indicator
Unit Status Rela INDt Used - l Unit Amps D d Limit FLA %
INDtUsed vl INDt Used

INDtUsed ;I
Common Rev. Valve

Mot Used hd Unit KW D d Limit Steps
INDt Used INotUsed ;I

Ll

Lost BMS Communication
" Run ¢ Stop @ Mo Change

L+

Unit Type
@ Cooling Only (" HeatPurmp  ( ElecticHeat

Temp Control Sensor Fan Relay Cooling Relay Heating Relay

INDtUsed j INDtUsed j INDtUsed j INDtUsed j

15.3.1 The # Liquid Line Solenoids

The number may be 1 thru 4 and indicates the number of groups of liquid line solenoids/hot gas defrost solenoids output
relays.

Each group must consist of a liquid line solenoid and followed by three hot gas solenoid relays. The first group will follow
the normal relay output sequence each additional group must follow the previous group.
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The following is an example of relay outputs when 4 liquid line solenoids have been specified.

Note, in this example, in the Circuit Base grid the # of Comp RO’s will be 19.

Relay Output Information Zcreen

Number Name Slide | Slide | Slid MAG M Circuit Base Screen ib
Mult. Div. Off,
b M1 |.. COMP 80 10 20 u
:; b(:IAL?)DAD : : : Circuit# #of Part Start Fast Type of 2ni
(reset Comp Winding Unload Unloader LLS LLY
[Ima [ LSt I — — — button) ROs RO Bypass
M5 |...|HGDEF1 T, R ST
M6 |.. HGDEF2 A = | ~ |COMP 1 No ...|No ...|No ... | EXWVALLS No
M-7 ...|HGDEF3 R £ LE St 2 L COMP 2 No ...|No ...|No ... | EXWERLLS No
I M8 | .. LLS? ] . - — 3 —n rTnIllsnd Nn - ANn - ANn I Nnng Nn’
M9 |..|HGDEF4 — — = =
MI10 | ...|HGDEF5 S — — e — — — Standard
1-1 |...|HGDEF&6 — o B s B e e Standard
|12 [..]LLS3 | = A = — A e A Standard
1-3 ...| HGDEF7 T, R ST T R ST R Standard
14 |..|HGDEF8 e SRR SRR e = SEEEE SR Standard
15 |..|HGDEF9 — = = — S = = Standard
|6 ..lusa | . — D e — — — Standard
1-7 |...|HGDEF10 S = = Faes == = == Standard
1-8 ...| HGDEF11 S — — i — — — Standard
19 |..|HGDEF12 = 5 TR s B TR e Standard +
< | >!_‘
15.3.2 Required set points for defrost cycles

Setpoint #1186, if the control sensor’s temperature is less than or equal to this value, defrost cycles are required.

Setpoint #117, time that the system will wait before between defrost cycles.

Setpoint #118, time that each hot gas defrost relay will be on.

Setpoint Information Screen

# Name Value Min Max |Adjust| Time | Max Time | Lockout Safety Active or Select Value: =
Value | (SEC) | Allowed Delay Down Non-Active # decimals & =~
(SEC) (HRS) | Time(MIN) print char
116 |DEF on Temp 38 30 40 05 0 0 0 Active .| TEMP
117 |DEF on Delay 120 60 600 1 0 0 0 Active ..| SECONDS
DEEon Cycle 60 30 300 1 0 0 0 Active ...| SECONDS

15.4. Turbo Ice Machine Operation

a) Capacity control

The unit capacity will be increased & decreased to meet the required target temperature in set point #1.

b) Non defrost cycle

When the system is not defrosting all liquid line solenoids will be ON and all hot gas solenoids will be OFF.

c) Defrost cycle initiated

A defrost cycle is required when the control sensor’s temperature is less or equal to the value in set point
#116, a delay of the value in set point #117 before the defrost cycle begins.

d) Defrost cycle

The defrost cycle will rotate through each group’s hot gas solenoids and when all have been accessed then

move to the next group.
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Following table shows the relay status of a defrost group:

Relays *1 *2 *3 *4 *5 *6 *7
Liquid Line Solenoid ON OFF ON OFF | ON OFF [ ON
Hot Gas Solenoid 1 OFF | ON OFF | OFF | OFF | OFF | OFF
Hot Gas Solenoid 2 OFF | OFF OFF | ON OFF | OFF | OFF
Hot Gas Solenoid 3 OFF | OFF OFF | OFF | OFF | ON | OFF

status prior to defrost cycle.

defrost cycle begins with first hot gas solenoid, state will remain for time in set point #118.
delay between rotations to next hot gas solenoid, state will remain for time in set point #117.
rotation to next hot gas solenoid, #2, state will remain for time in set point #118.

delay between rotations to next hot gas solenoid, state will remain for time in set point #117.
rotation to next hot gas solenoid, #3, state will remain for time in set point #118.

all hot gas solenoids in this group have been accessed. Value of set point #117 will be the time delay before the
next group begins a defrost cycle.

e) Terminating a defrost cycle

A defrost cycle will be terminated when the control sensor’s temperature is greater or equal to the value in set point
#116 plus .5. If another defrost cycle is initiated the cycle will begin where the previous defrost cycle ended.
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Chapter - 16. Rapid Start

16.1.

16.2.

16.3.

Purpose of Change

The purpose of this change is to add Rapid Start logic to MCS-Magnum HVAC Firmware. This logic will be
used on process application where the chiller needs to provide cold water quickly after the unit has been off
due to a power failure, run stop, unit lockout etc.. This new logic will change the capacity control stage from its
normal control setpoints to new dynamic ROC staging logic. The required control temperatures rate of change
to bring the control temperature with in the control zone target is developed. Cooling capacity will be added to
maintain the needed rate of change. Once the control target zone has been entered the system will return to
its normal control logic.

Existing Config Parameters

Suggest the POWER UP Delay set point #23, PowerUpDelay, have a low value 5-30 seconds depend on
application.

New Config Parameters
The follow items are required to control the Rapid Start Dynamic ROC Loading:
1. Rapid Start Option Enabled

2. Rapid Start Time — this value defines the maximum time the chiller is allowed to be in the ‘RS-ADJ CAPACITY?
state. When the unit is in this state it will increase the cooling capacity to maintain the needed control rate
of change to get the control temperature with in the control zone. This time value is used in the calculation
of the Rapid Start Dynamic ROC.

3. Rapid Start Delay — This is use as delay when unit state ‘RS-ADJ CAPACITY?’ between adjustments to
the cooling capacity.

4. Rapid Start Adj% - this is used as the amount to increase the cooling capacity.

5. Rapid Start Compressors On — this value contains the number of compressor steps to turn when the unit
is in the RS-STARTING COMP state.

6. Rapid Start Acceleration time — this is the time interval in seconds (1-60 only valid values) used to calculated
the Rapid Start Dynamic Acceleration.

7. Rapid Start Maximum Acceleration — this is used as the maximum allowable acceleration value. The unit
will not increase cooling capacity if the Rapid Start Dynamic Acceleration is less than this field. Note, this
must be a negative value indicating a negative rate of change this show a decrease in the control tem-
perature..

These parameters are contained in the following set points:
Set point #247, RS ComprTimers, target type of set point with no decimal places.
Value = Rapid Start Comps On (#5).
Time (SEC) = Delay between turning on compressors. (#5)
High Zone = Rapid Start Time. (#2)
Low Zone = Rapid Start Acceleration time. (#6)
Night Setback = Not used.

Set point #248, RS Adj/ROC, delay type of set point with 1 decimal place.
Value = Rapid Start Adj% (#4).
Time (SEC) = Delay between adjustments. (#3)
MIN VFD Opening = Not used.
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16.4.

16.5.

16.6.

MAX VFD Opening = Rapid Start Max Accel. (#7)
MAX Adjustment = Not used.

Set point #247 & Set point #248 both must be active to enable Rapid Start Option. (#1)

Calculated Values

Rapid Start Dynamic ROC — This value is calculated by taking the control target minus the current chilled
water temperature divide by rapid start time. This value is calculated once at completion of the “RS-ADJ CAPACITY?”
capacity states. This is the required rate of change of the control temperature to reduce the temperature to
within the control zone within the time specified.

Rapid Start Dynamic Acceleration — This value is now fast the rate of change of the control temperature is
changing.

Logic Requirements

1. If the Rapid Start Option is enable when both set points #247 and #248 are active and a power failure,
computer reset or any other condition that causes the MCS-Magnum control logic to restart and the control
temperature is above the top of the control zone the following occurs:

a. The normal capacity control staging logic is bypass until the chilled water out temperature is within the
control zone or the time in Rapid Start has exceeded the Rapid Start time In place of the normal capacity
control stage logic will be Rapid Start logic that will dynamically load the chiller to achieve control zone
within a pre-defined amount of time..

b. After normal Power UP delay capacity control state, the capacity control state will go to “RS-STARTING
COMP”. All compressors that are available, status is either anti-cycle or off ready will be made ready to be
turned on if needed. The first compressor turned on will be the lead compressors. All compressor safeties
will be executed during the rapid start time.

c. In‘RS-STARTING COMP’ state a comp will start right away after the power up delay state. Then based
upon the time delay in set point #247 a compressor will be started until the number of comps on equals
Rapid Start Comp On set point value. Once all the compressors required on are started we need to calculate
the Rapid Start Dynamic ROC value and set the capacity control state RS-LOADING CAP'Y.

d. In ‘RS-LOADING ‘state the a decision will be made whenever the delay time in set point #248 has been
exceeded to increase the unit’s capacity If chilled water ROC is greater than the Rapid Start Dynamic
value and Rapid Start Acceleration is greater than max acceleration set point value, the unit capacity
will be increased by the value of set point #248. Once the capacity has reached its maximum, if another
chiller is available it will be turned on and the capacity wanted will be changed to its minimum.

The delay counter will be reset in after a capacity change.

e. In ‘RS-HOLDING ‘state no additional capacity is needed at this time. When in this state the needed ca-
pacity will be checked with every pass of the algorithm.

f.  Once the chilled water out temperature is inside the control zone or the rapid start time has been exceeded,
the Rapid Start logic is disabled and normal capacity control logic takes over.

Modification to Magnum Status Screen

When the system is in a rapid start state the target line of the first screen of the Magnum Status display has
been modified to show additional information about the rapid start. Also the delay counter is based upon the
rapid start delay which is time of set point #248.

‘RS-STARTING COMP’
X MAX COMP ON IN RS (X is the maximum number of compressors that will be turned on in this state)
In this state the system will turn on the number of compressors allowed in the rapid start.
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‘RS-LOADING’

ACC =-2.1 TRG = 2.0 (ACC is the actual change in the control temperature and TRG is the Rapid Start
Dynamic ROC)

In this state the capacity will be increased, once it is at its maximum an additional compressor if available will
be turned on and the capacity will be set to its minimum value.

‘RS-HOLDING’

ACC =-2.1 TRG = 2.0 (ACC is the actual change in the control temperature and TRG is the Rapid Start
Dynamic ROC)

In this state the capacity will be not be increased.
Example:
Set point #1 (target) = 47.4
Control temperature a start of R-S ADJ CAPACITY? State = 77.0
Set point #247
Value = 3, number of compressors to turn on during RS-STARTING COMP state
Time = 158, delay between turning on the next compressor
HI zone = 600, number of seconds to bring the control temperature with control zone
LOW zone = 30, delay when calculating the Rapid Start Dynamic Acceleration
Set point #248
Value = 10.0%, adjustment to capacity (Wanted %) when more cooling is needed

Time = 20S, delay between making adjustments to capacity, this will only be reset if an adjustment is
made.

MAX VFD = -2.0, maximum dynamic acceleration

Calculate Rapid Start Dynamic ROC at end of RS-STARTING COMP State = -1.5 (This is the rate of
change that the rapid start logic will try to maintain by increasing or holding the cooling capacity.)

(The rate of change is a negative number; therefore -1.0 is greater than -1.5)

Example #1

If the control temperature rate of change is - 0.2 and the Rapid Start Dynamic Acceleration is -0.3.
State will be RS-LOADING, Cooling capacity will be increased by 10.0%, delay will be reset

(Control temperature rate of change is greater than the Rapid Start Dynamic ROC, temperature is not
decrease fast enough and the acceleration is greater than the maximum, not exceeded it limit.)

Example #2
If the control temperature rate of change is —1.6 and the Rapid Start Dynamic Acceleration is -1.9.
State will be RS-HOLDING, Cooling capacity will remain constant, delay will not be reset

(Control temperature rate of change is greater than the Rapid Start Dynamic ROC, temperature is decrease
fast enough and the acceleration is less than the maximum.)

Example #3
If the control temperature rate of change is —1.4 and the Rapid Start Dynamic Acceleration is -2.1.
State will be RS-HOLDING, Cooling capacity will remain constant, delay will not be reset

(Control temperature rate of change is greater than the Rapid Start Dynamic ROC, temperature is not
decrease fast enough however the acceleration is less than the maximum, this indicates hold capacity as
the rate of acceleration is moving fast enough at this time.
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Chapter - 17. Setpoint Functions

17.1. Voltage Sensor Input

Up to three sensors that measure voltage input can be specified. If used, a safety condition based upon

Setpoint #195 LOW VOLTAGE and Setpoint #196 HI VOLTAGE will be checked. If a safety trip occurs the unit
will be placed in a safety hold state.

MAGNUM Setup Screen
1711 Set up the sensor type P

1. Under Setup (MAGNUM Setup Screen) IR a e | 50 T | [T
increase number of sensors(3) to add —l—l y

new sensors. Total Number of AD's 6 —nbll] e |  Spare AOs
J_-—i

Total Number of Sl's 44 il

Spare Sls |

2. Under SI's (Sensor Input Info Screen, Sensor Input Information Screen
setup your sensors as shown, i
Name Display Type e e B e e ==
a. VoltsA  B600VAC4 e
b. Volts B 600VAC4 22:’:] ﬁT:DLTS - ﬁv_'-"ﬂm“ g g
c. Volts C 600VAC4 |z L vors B T GOOVACA 0 0
2-12 ... Volts C | 6ODOVACA 0 0

3. Point to the Sensors in the MAG HVAC

(MAGNUM Setup Screen) Phase Loss
|Phaseloss v

Volts A

Wolks & -

Volts B
Yol B

Volts C

Yol C -

4. Voltage Setjpoints
Make setpoints #195, (Low Voltage setting), #196 (High Voltage setting).

Setpoint Information Screen

# Name Value Min Max Adjust || Time | Max Time ||Lockout | Safety Active or Select Value: Level Of Type of
Value || (SEC)| Alowed Delay Down Non-Active | # decimals & Auth. To Setpoint ||
(SEC) (HRS) | Time(MIN) print char Display
195 |Low Voltage 414 400 500 0.5 5 20 2 10 Active -..| VOLTS-1Dexc View Only
196 | High Voltage 506 400 600 0.5 5 20 2 10 Active -..| VOLTS-1Dexc View Only
207 |Unbal Volts 10 0 30 1 5 20 2 10 Active ;\DLTS—‘IDE( View Only Alarm
195 | LOW VOLTAGE If active and the voltage of any one of the voltage sensors is less than the value of this

Setpoint for the time specified in the safety time cell, then a Low Voltage alarm will be
generated and the unit will be locked out.

196 | HI VOLTAGE If active and the voltage of any one of the voltage sensors is greater than the value of

this Setpoint for the time specified in the safety time cell, then a Hi Voltage alarm will be
generated and the unit will be locked out.
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17.1.2 UNBALANCED Voltage Setpoint
Make setpoint #207 active.

Setpoint Information Screen

H Name Value Min Max Adjust Time | Max Time || Lockout| Safety Active or Select Value: Level OF Type of |
Value || (SEC)| Allowed Delay Down MNon-Active # decimals & Auth. To Setpoint
(SEC) (HRS) | Time{MIN) print char Display
195 | Low Voltage 414 400 500 0.5 5 20 2 10 Active - VOLTS-1Dex View Only
196 | High Voltage 506 400 600 0.5 5 20 2 10 Active o VOLTS-1Dex View Only
207 | Unbal Volts 10 0 30 1 5 20 2 10 Active el VOLTS-1Dex View Only Alarm
207 | UNBAL VOLTS If active, the average of the voltage sensors is calculated. Each individual voltage sensor

is compared to this average and if the difference is greater than the value of this set-
point, an alarm is generated and the unit is locked out. After the voltages have returned
to normal an automatic lockout reset will occur after the delay in the Safety Down

Time(MIN) field.

Example: Assuming Setpoint #207 value field is set to 10v

S| (Sensor Input) Voltage Sensor Reading
Volts A 460v
Volts B 464v
| Volts C 444y |
Average Voltage Value 456v

Volts A differential from average = 4v
Volts B differential from average = 8v
| Volts C differential from average = 12v |

In this example Volts C differential from the average voltage
between all three legs of power exceeds our setpoint #207 value
of 10 volts which would cause the unit to lockout on

unbalanced voltage.

17.2. Motor Amps

Up to three sensors that measure amperage input can be specified per circuit. If used a safety condition
based upon Setpoints #75 HI AMPS and #76 LO AMPS, plus the associated Full Load Amps (FLA) for that
circuit will be checked. If a safety trip occurs, that circuit will be placed in a safety hold state.

17.2.1 Add an Amp Imbalance Safety Test to the existing Amp Safeties.
All three Motor Amps (A, B, & C) sensors must be indicated and setpoint #241 must be active and be setup
as a normal safety and contain:
Type: Either Lockout or Alarm
Select Value: HUMD or %
Value: Maximum percentage of deviation
Time: Normal safety
Lockout Delay: Normal safety
Safety Down Time: Normal safety

This safety will be run every second when the compressor is on and the split winding relay is on if one exists
(same requirement as other amp safeties).

The three amp sensor values will be totaled and averaged. If any of the amp sensors are more than the
percentage of the value of setpoint #241 difference from the average for more than the time specified in the
time cell of setpoint #241 the compressor will be tripped and the error message will be the name of setpoint
#2441 plus the circuit number. The normal 2 trip logic will apply if the set point is a lockout type.
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17.3. Custom display description of circuit
Instead of displaying the circuit number in the status screens of both the Magnum and MCS-Connect, up to
3 characters can be supplied using MCS-Config to replace the circuit number. For example, if 1-A is entered
for circuit 1, then 1-A will be displayed in place of 1. This provides the user additional flexibility in describing a
particular circuit.

17.4. User Logic RO Delay Before Off
A timer delay before turning off a relay has been added, providing the ability to keep a relay on for a period of
time after the condition to turn it off is met.

17.5. Additional Information Messages
The messages generated when manually changing the status of a Relay Output or Sensor Input have been
expanded. The messages now indicate which relay or sensor was changed and if the change was from
AUTO to MANUAL or MANUAL to AUTO.

17.6. Pump Rotation
Pump rotation functionality has been added. This is specified with Setpoint #106 LEAD PUMP. If the Setpoint
is active and its value is zero, then rotation will occur with each on/off cycle of the pump.

17.7. Process Pump Addition and Rotation
The number of process pumps has been expanded to two and rotation functionality has been added. This is
specified with Setpoint #197 LEAD ProcPmp. If the Setpoint is active and its value is zero, then rotation will
occur with each on/off cycle of the process pump.

17.8. MOP Control Option to EXV Logic
Maximum Operating Pressure (MOP) has been added to the EXV control logic. If Setpoint #199 MOP TARG
PSI is active then MOP logic will be activated. Refer to section on Electronic Expansion Valve Control Logic.

17.9. Delta Temperature Evaporator
If Setpoint #202 DELTA TEMP EVP is active and the delta temperature across the evaporator is greater than
the value of this Setpoint the unit will not increase wanted capacity.

17.10. Condenser Low Ambient
When a compressor is started its discharge pressure will be used as the controlling pressure for five minutes,
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.

17.11. New Pressure Sensor Supported
Two pressure transducers developed by Huba Control designed refrigeration industry. These are the HB-350
and the HB-700.

17.12. Centrifugal Vane Control
Vane control now can be based on either a vane position or compressor amp draw Sensor Input.

17.13. External Centrifugal Purge Control

Support for the Trane Purifier Purge operation has been added. If Setpoint #163 Purge Target is active, it will
activate this feature.

17.14. MCS Touch Screens Interface
The interface with the various touch screens has been expanded.

17.15. Sensor Averaging

Sensor inputs can now be averaged over a period of time, up to a maximum time of 30 seconds. This will
enable sensor smoothing if it is needed. Note: At power up, the initial value of the Sensor Input will be counted
as the sensor history for the number of seconds that has been selected as the averaging time (for example,
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if the averaging time was selected at 5 seconds, the initial Sensor Input reading at startup will be counted as
having already run at that value for 5 seconds previously).

17.16. Virtual Points Separated From Real Points
Virtual points are Sensor Inputs, Relay Outputs, or Analog Outputs that are not connected to an outside
device, while a real point is connected with wiring from the input/output to an outside device (sensor, motor,
etc.). By placing the virtual points after the real points they will not take up points on an actual hardware
board. In the Setup section of MCS-Config the total number of points are specified and the number of Input/
Output boards must now be specified. Only the number of I/0 boards indicated will be accessed.

17.17. MDP to EXV Control Logic

Minimal (oil) Differential Psi (MDP) requires the following Setpoint #205 be active (Refer to Setpoint #205).

The EXV logic will forced the state to “EXV MDP CLOSE” when the all of the following conditions are true:

1. Setpoint #205 “MDP MIN OIL DIFF” is active,

2. The compressor oil differential pressure is less than Setpoint #205 value field,

3. The compressor has been running for less than X mins or X is equal to zero (where X is the value con-
tained in Setpoint #205 “SEC to IGNORE SAFETY” field),

4. The compressor suction pressure is greater than or equal to (Setpoint #77 “LOW SUCTION” value plus
Setpoint #79 “LO SUCT RELD” value).

In this state the EXV will be closed by the adjustment value in Setpoint #205 “Lockout Delay” field. If this
value is positive the valve is closed, if this value is negative the valve will be opened.

The EXV logic will exit the “EXV MDP CLOSE” state and go to “EXV HOLDING” state when the any of the

follow conditions are true:

1. The compressor oil differential pressure is greater than (Setpoint #205 value field plus Setpoint #205 Time
field),

2. The compressor has been running for more than X mins and X is not equal to zero (where X is the value
contained in Setpoint #205 “SEC to IGNORE SAFETY” field),

3. The compressor suction pressure is less than or equal to (Setpoint #77 “LOW SUCTION” value plus
Setpoint #78 “LO SUCT ULLD” value).

17.18. Low Discharge Superheat Adjustment to EXV Logic
Setpoint #110 LOW REFRIGERANT LEVEL TARGET must be active.
If discharge superheat is less than Setpoint #84 LO DISC SUPERHEAT for 1/3 of its safety time and both
discharge temperature and pressure sensors are active, then add the value of Setpoint #110 LOW REFRIGERANT
LEVEL TARGET to Setpoint #9 EXV TARGET. This function takes precedence over the regular control zone logic.

17.19. Normal Condenser Discharge Control Bypass
Depending on what option was selected in MCS-Config, normal condenser control can either be based upon
the compressor with the highest discharge pressure or on the pressure of the most recently started compressor.
If control based on newly started compressor was selected then Setpoint #206 may be used to bypass this
logic because of a high ambient temperature.
(Refer to Setpoint #206)

17.20. Test for Voltage Out of Balance
This test requires Setpoint #207 to be active. (Refer to Setpoint #207)
Only voltage sensors that are specified in the MAG V8 screen of MCS-Config will be included in the calculation.

17.21. Expanded Testing of Low and High Off
This test requires Setpoints #208 LOW S| OFF and #209 HI S| OFF to be active. (Refer to Setpoints #208
and #209)

17.22. Expanded Compressor Rotation to Check for Maximum Run Time

In the Compressor Information panel of the MAG V8 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.

R atation Cantral
" Run Time ¢ Firzt O/ First OFF
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17.23.

17.24.

New Option to test for Low Superheat on Suction or Discharge PSI
In the Circuit Base screen under the EXV Control column select “Disc Sph” to test discharge pressure or
“Suct Sph” to test the suction pressure to determine low superheat.

New Large Character Screen Displaying Control Information

A new information screen has been added with large character size for ease of reading. This screen is ac-
cessed from the Main Menu of the Magnum Keypad by pressing the F3 key.

ACTUAL DISPLAY DESCRIPTION

09:55 Control On HH:MM Heading

OUT 48.1F or leaving
IN

First line is sensor that is the controlling sensor; either entering

45 3F Second line is contains the other value

The last line is the refri tt
R e last line is the refrigerant type

If the “Scrolling Information” option has been selected from MCS-Config, this page will be included in the
screen rotation.

17.25. Circuit Amp Value added to Circuit Status Screen

The amp value is now included in the first page of each compressor information screen. Use the right arrow
button to access it.

17.26. Low Discharge Superheat Test to Economizer

Requires Setpoint #210 ECO LL3 D-SHT (Refer to Setpoint #210)

17.27. Tonnage and KW Information

17.27 1 KW Sensors

Sensor Input Information Screen

# |Name (1to 10 char) Display Type Offset Manual Value or Display Text | TempfGPM f| Humd/PSIf Auto/Manual
NC/NO (select to (select to CFM / Pwr Temp. Difff | (Click here for
change) change) Factor Sl Enthal. Diff. all)
| » | 18 UNIT KW KW 0 0 Not Used PWR FACT|| | MNotUsed Auto |_
| 19 PWRFACTO User Logic 0 0 Not Used Not Used Not Used Auto |:
|| 1710 UNIT VOLTS 0-600 VAC 0 0 Not Used Not Used Not Used Auto |:
1-11 | UNIT AMP CT-500 0 0 Not Used Not Used Not Used Auto |:

Unit KW — virtual sensor that calculates the unit Kilowatt usage. The Power Factor (PF) sensor must be
selected in the “Temp. / GPM / CFM / Pwr Factor SI’ cell.

Kw = Amps * Volts * Power Factor * Internal Constant of .00173

Power Factor — Virtual sensor tied to a Setpoint where a manual value of the unit's power factor may be
defined.

If not specified, a hardcoded value of .85 will be used.

Unit Volts — Voltage being supplied to the unit. This sensor can be an actual voltage sensor or virtual point
that reads a static value from a Setpoint.

Unit Amps — Sensor reading the amperage of the entire unit. If no total unit amp sensor is specified, the
software will automatically sum all the individual compressor amp sensors to approximate the unit amps.
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17.27.2 Tonnage Sensors

Unit Tons — a virtual sensor that calculates the unit tonnage. The Unit Flow (GPM or CFM) sensor must be
selected in the ‘Temp. / GPM / CFM / Pwr Factor SI’ cell, and the Enthalpy Differential or Temperature
Differential sensor (air and water cooling systems respectively) must be selected in the ‘Humd. SI/ Temp.
Diff. / Enthal. Diff.’ cell. Also the correct values must be placed in the ‘Multiplier’ and ‘Divisor’ cells depending
on the type of system; 45 and 10 respectively for air.

Tonnage for water (Fahrenheit) is calculated using a multiplier of 1 and divisor of 24 (refer to picture below).
Tonnage for water (Celsius) is calculated using a multiplier of 9 and divisor of 120.

Tonnage (water Fahrenheit) = Flow (GPM) * 1 Temperature Differential / 24

Tonnage (water Celsius) = Flow (GPM) * 9 Temperature Differential / 120

Tonnage (air) = Flow (CFM) * Enthalpy Differential * 4.5

Sensor Input Information Screen

# |Name (1to 10 char) Display Type Offset Manual Value or Display Text | Temp/GPM /| Humd/PSI/ Auto/Manual | Circuit Index| Multiplier Divisor Offset Select Display
NC/NO (select to (selectto CFM [ Pwr Temp. Diff./ (Click here for Type
change) change) Factor S1 Enthal. Diff. all)

1-12 UNIT TONS TONS 0 0 Not Used UNIT GPM TEMP DIFF Auto I_ Not Used 1 24 Not Used Not Used

1-13 UNIT GPM User Defined 0 0 Not Used Not Used Not Used Auto |: Not Used 100 1025 28 FPM

1-14  TEMP DIFF User Logic 0 0 Not Used Not Used Not Used Auto |: Not Used Not Used Not Used Not Used TEMP

1-15 WATER IN MCST100 0 0 Not Used Not Used Not Used Auto |...| Not Used Not Used Not Used Not Used Not Used

1-16 WATER OUT MCST100 0 o Not Used Not Used Not Used Auto li Not Used Not Used Not Used Not Used Not Used

Unit Flow (GPM or CFM) — Gallons per minute (for water) or cubic feet per minute (for air). This can be an
actual flow sensor or virtual point that reads a static value from a Setpoint. NOTE: It is essential for a correct
calculation that this sensor must be configured so as to have no decimal places.

Water In and Out Temperatures — (Water only) Temperature sensors for Water In and Out.

Temperature Differential — (Water only) User logic that subtracts Water Out Temperature from Water In Temperature.
Temp Diff = Water In — Water Out

Supply and Return Humidity — (Air only) Humidity sensors for Return and Supply air.

Supply and Return Temperatures — (Air only) Temperature sensors for Return and Supply air.

Return Enthalpy — (Air only) Virtual sensor that calculates enthalpy for Return air. The Return Temperature
sensor must be selected in the “Temp. / GPM / CFM / Pwr Factor SI’ cell and the Return Humidity sensor must
be selected in the ‘Humd. SI/ Temp. Diff. / Enthal. Diff.’ cell.

Supply Enthalpy — (Air only) Virtual sensor that calculates enthalpy for Supply air. The Supply Temperature
sensor must be selected in the “Temp. / GPM / CFM / Pwr Factor SI’ cell and the Supply Humidity sensor must
be selected in the ‘Humd. Sl / Temp. Diff. / Enthal. Diff.’ cell.

Enthalpy Differential — (Air only) User logic that subtracts Supply Enthalpy from Return Enthalpy.
Enth Diff = Return Ent — Supply Ent

17.27.3 Configuring KW and Tonnage

To set up User Logic for Power Factor (or GPM, CFM, or Unit Volts if desired), first go to the Setpoints screen
and scroll down to the very bottom. Starting at Setpoint #230 and working your way up, activate the number of
Setpoints you will need. Give each point a descriptive name that will help you identify its function, such as the
example below. Then input the value you would like that sensor to read, as well as a range that value may
vary in and the interval at which you would like to adjust the value. Pay special note to the type of Setpoint
selected (as in the example below) in the “Select Value: # decimals & print char” cell so that the values will
read and calculate correctly.

Setpoint Information Screen

# Name Value Min Max |Adjust| Time | Max Time | Lockout Safety Active or Select Value: Level Of Type of Comments |4
Value | (SEC) | Allowed Delay Down Non-Active # decimals & Auth. To Seipoint o
(SEC) (HRS) | Time(MIN) print char Display
230 | Power Factor 0.05 0 1 0.01 0 0 0 0 Actlive | STATIC-2De: View Only Setpoint
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Once your Setpoints have been defined, go back to the Sl screen. Find the respective sensor you wish to tie
to a Setpoint and select User Logic in the “Display Type” column. The “User Logic SI V11 Form” screen will pop
up. First select the same Display Type as you did in the “Select Value: # decimals & print char” cell for the
respective Setpoint. Next, select “Setpoints” in the first dropdown menu of the Operand #1 box, and select the
respective Setpoint in the second dropdown menu. Finally, select “None” in the middle dropdown menu
(Operators). An example User Logic displaying the value of a Setpoint is shown below:

5 User Logic $1¥11 Form

=Joed
PowerFactr
Select Display Type (Do this FIRST) |5TATIC—2 j
Opesand &1
PowerFactr= Typs |5¢|mm =
|Nane -I
Poweer Fachor -
0o, Cancel

To set up the User logic for differential calculations, such as for Temperature Differential, first select User
Logic as the Display Type for that particular sensor. Again the “User Logic SI V11 Form” screen will pop up.
This time you will select the corresponding display type, as well as Sl type for Operands #1 and #2. Then

select Water In Temperature for Operand #1 and Water Out Temperature for Operand #2 and subtraction from
the middle drop down menu (See picture below).

The Unit Tons value is selected in the “Evap. Tonnage” cell in the Evaporator Information panel under the
MAG V8 screen.

Magnum HVAC V8 Information Screen

Information Panel Selector

" General Info . Compressor Info " Condensor Info

+ Evaporator Info
Evaporator information

_ Evap Tenage
= Ditgak Type . LIMIT TONS il
" Cut I/t * _Control Zone Not Used x * Moddsirg40)  ( Staged (RO)
e T an 2 Frocess Coniral Type
S A - I Mot Used - & VFDIVAD] ByPass Vave(IV-V]
Entering T e | g Tempeishae
Chiwr n ||} [crawunw =] ?& Process Pump A Frocess Pump Felay B2
: L o8l [FLOW | WW [Fot Fend =] [Hot Used =
T et Fiepet : - - -
| lce Mode: DI On/0I ( Noemak ALDSY W PusneuF an Disfrost WD Spesd AD #1 WD Spesd A B2

The Unit Volts sensor is selected in the “Volts A” cell in the General Information panel. The Unit Amps sensor
is selected in the “Unit Amps” cell (If not used then the “Amps A” cell from each circuit in the Circuit Sl screen
will be totaled together to calculate the amps value). The Unit KW sensor is selected in the “Unit KW” cell.

& User Logic S1¥11 Form Lok
TEMP DIFF
Select Display Type (Do this FIRST) |TEMP j
Operand &1 Opesand #2
TEMP DIFF = Type |5| -I Twpe [g) ,I
|WATEH IN vI " WATER OUT -i
1] 4 Cancel
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The following screen has been added to the status screens in the keypad display to show Tonnage/KW infor-
mation (if available):

ACTUAL DISPLAY DESCRIPTION

Unit Status KW/TON

. e  Onthe top line right chiller out & chiller in is
12383 it 400 displayed rounded to a whole number.

UNIT Is DLIHE
il e TON

e The second line shows Unit status.

e The third line shows time in that mode.
e The next two lines show the following:

-Current amps -Current voltage
-Current KW  -Current tons
-Current KW/Ton

e This information is only available if the sensors are
provided.

17.28. Oil Flow Safety

Requires Setpoint #211 if HVAC configuration type, Setpoint #214 if CENT (Refer to Setpoints #211 and
#214).

17.29. RTC Access to User Logic
The real time clock (RTC) can now be accessed in the User Logic.
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