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SYSTEM ENABLE lYPICAL SECONDARY CHW PUMP 

SCHWPx Slalu1 DI 
0A Tem 

CW PUMP CONTROL (TYPICAL FOR PRIMARY CHW PUMPS) 

Lead Swa SECONDARY CHW PUMP SPEED CONTROL AND STAGING 

P-1 statue 

HW RDP H 

P-2 statue 

G COOLING TOWER FAN CONTROL 

P-2 S DO 

CH Slaluo DI 

CHILLER START SEQUENCE G 

CHWS sp @ ~ ) Qlx Temp - ~ > 

CHx S DO 

CHILLER ENVIRONMENT MONITORING COOLING TOWER BYPASS VN..Vc. CONTROL 

CWS To f,j 

) CWR Temp ~ 

-1 CHWS Tern f,j 

Qlx H11m DI 

Qlx Slalul DI 

)CIH CHWR Tem-E] 

CHW LOAD CALCUIATION 

SCHWPx s DO 

CT-1 S DO 

SEQUENCE OF OPERATION 
.IIIEl!I,: BAS SIWJ. COIIRlll. THE CHIIED WATER S'ISIEII Nil EQUFMENT /llll PRIMlE 
IIOllllRlfl /llll llllGNOSIIC INRJRIM110N RlR _.- PURPOSES. 

CQ0lNl ......., COOIIIG SIWJ. BE EN!IILED WHENE.\IR -.ii.LY EN!IILED BY THE 
OPERATOR KT THE OPERA10R IIIIEll'/CE W. A GIW'IIC ICON OR WHEN 0U1SlllE lift 
'IEIFEMlURE IS NIJlf. lle'F, 111H A ff Cl'CLE lllfFEREIIML ONCE EIIIIIUD, COOIIIG 
Sl\fU REll!IN EN!IILE RlR KT L£ISI ONE HOlll. 

PIPE <I' Q:11 I EB <ffBA1Pt e,s stW.L PIDIE 1IE l'.HRA1DI OF TlE aa.LER 'M 
CHWR SIAM /llll MMIII FCINIS. WHEN A CHWR IS ASSESSED IS FAUD, A LOO. 1 
MMIII Sl\fU BE EIIJNCIATED. THE IIII.OIIING COIIIIIONS SIWJ. RE511.T IN THE 
ASSESSIENT ~T THE CHII.ER HAS FM.ED: 
1. LOSS OF CHII.ER SIAM RlR MORE THIN 15 111N (ADJ.) AFTER IT IS IIIIW.lY 
RE!lUESIED. 
2. CI.OSURE OF CHII.ER FM.Ill[ 11'111. 
3. L£ANl CHllED IIA1ER 1DF£RA1UR[ EXCEEDS SEIFCINI PUJS ll'F RlR 10 MINUTES 
CONIINUOUSI.Y /llll A 111111111 OF 20 MINUTES HAS WP.El SINCE THE CHLI.ER HAS BEEN 
STARIED. 
4. CHII.ER EIMDMNI IS IIWX:EPl/11.E RlR 10 111N. IS Sf£CfED BELOW. 

QtllQ QMPMNJ NQNDJWi; BAS stW.L MCNT0R 11£ 8Ml'INIENT OF 11£ OllLER 
Nil REIDIE THE RIii - WHEN THE EIM_.- IS ASSESSED IS UNMXEl'WU. 
NI UIWX:EPT/11.E EIMRONMENT WU INCUIIE NIY OF THE ~ 

~B~:tTI:~..mE~TED - CHW OR OIi PUMP (PUMP IWlOF 
II) CONDENSER WIIIER ENTERING 1EIFEM1URE FltlS BELOW CHW SUPPLY 'IEIFEMlURE 
SEIFCINI PUJS 12'F OR RISES NSNf. 100'F (AU. YALUES /111.1 
~ ~ ™:r ~ a:'" ca'k ~ 00:IMN~:r-a.~ ~EST; 
AU. Sll'PORIING EQUFMENT SIWJ. CONIINUE l1l OPERA!() Nil SI.W A 1IER. F THE 
EIMDMNI IS Sill UNICCEPWII.E AFTER 10 MIN. (/111:). FM. THE CHU.ER. 

QtlllQ WEB JQffRl1UE (D(TR(I,· 11£ ctllED wmR lEIIPERATURE SHM1. BE 
CONlllllllD BY THE IIMllW. CHII.ER COIIRlll. PNIEL THE IMS SIWJ. 

l'BNIB)'W""' IDfIBQl; IMS Sl\fU COIIRlll. THE P\IIPS IS FIIWJIS: 
1. SI/Ill .LOO PUMP Sl\fU BE STARIB) WHEN THE CHILI.ER IS REQUESlm l1l IIJN, 
PER THE (JILi.ER SIMI /llll SRlP SEQUENCES SPB:FEl BELOW NID SIWJ. IIJN 
CONIINUOUSI.Y. 
2. IW>OF: IMS SIWJ. PRl7IE PUMP OPERA110N NID USE THE SIAM llllll\110N l1l 
M:CIII.UTE RIIIIIE. UPON FM.URE OF THE lEAD PUMP, BAS SIWJ. ENEJmE THE 
SIANllBY PUMP Nil ENUNCIATE A LOO. 1 AIARII. 

~ P\14P ID(JRQl; BAS SIWJ. COIIRlll. THE PUMPS IS FIIWJIS: i'.s6lif ~ lEAD PUMP Sl\fU BE STARIB) WHEN COOi.iNG IS EN!IILED Nil SIWJ. RIii 
CONIINUOUSI.Y. 
2. IW>OF: IMS SIWJ. PRl7IE PUMP OPERA110N Nil USE THE SIAM llllll\110N l1l 
M:CIII.UTE RIIIIIE. UPON FM.URE OF THE lEAD PUMP, BAS SIWJ. ENEJmE THE 1.1G 
PUMP Nil EIUICIAlE A LOO. 1 AIARII. 
3. WO CONIROI: WHENE.\IR COOIIIG IS EN!IILED, IMS Sl\fU COIIRlll. THE 001PUf OF 
THE M:111£ PUMP YSOS PER A RI\ Pl> LOOP l1l - CHW REIIOIE llfFEREN11II. 

~REJ:r>:::r~IEDS: =..~~ ~k ~ :· 
llEl:EllRA1lllN LIIIIS. 
4. ST/aNGI WHEN THE PUMP WO 001PUf IS 100ll RIR 10 MINUTES (!DJ.1 BAS SIWJ. 
SIMI NI AllllllDW. PUMP. WHEN THE PUMP WO 001PUf IS < 5ml RlR 2 MINIITTS (!DJ.) 
Nil MORE THIN ONE PUMP IS EIIIIIUD, BAS SIWJ. SRlP THE /CIIIE PUMP 111H THE 
!HAlEST MX:IIIIIIATED IIJNIIIE. 

CQIIIENSER 11A1ER P\l4P IDfIBQl; IMS SIWJ. COIIRlll. THE PUMPS IS FIIWJIS: 
1. SIMl'/SRlP: lEAD PUMP Sl\fU BE STARIB) WHEN THE CJIILI.ER IS REQUESlm l1l IIJN, 
PER THE CHLI.ER SIMI /llll SRlP SEQUENCES SPB:FEl BELOW NID SIWJ. IIJN 
CONIINUOUSI.Y. 
2. IW>OF: IMS SIWJ. PRl7IE PUMP OPERll1ION Nil USE THE SIAM llllll\110N l1l 
M:CIII.UTE RIIIIIE. UPON FM.URE OF THE lEAD PUMP, BAS SIWJ. ENEJmE THE 
SIANllBY PUMP Nil EIIJNCIATE A LOO. 1 AIARII. 

Qtl I fB $TART SfAJfNCF'• (II A REQUESI' FOR A aa.LER 10 STMI', 1l£ RIJ..OIIG 
SEQUENCE Sl\fU OCCUR: 
1. WRIFY - atll /llll Cl/ P\IIPS NE OPERllllNG. 
2. Clllll!ND THE CHLI.ER l1l SIAR! UIIIER IIS OWN CONIRIJL 
3. MONITOR CHILI.ER SIAlUS Nil PRl7IE OPERAlllN. F SIAlUS IS NIJT lllllCl\TED IIIHIN 5 
IIINU1ES (!DJ.) OF A CXIIIWI) l1l SIMI, EIIJNCIATE A LOO. 2 AIARII. 

QtllQ $'Rf SfPfM!• l1EN 1lE atLLER IS t«> u»aR REQtESTED. REIIM: atllER 
Rllla-. 

NlllfIEIWl'E NOOE• OPERA1llRS Sl\fU BE /11.E 1ll LOCK OUT CH!fRS Nil -
CHW P\IIPS IN IMIIIIEM«:t: IIOllE. THIS ll£NIS 11W THE REllUESIS RlR THIS EQUFMENT 
Nil ASSOCKIED N'PUIIENNICES SIWJ. BE BIPISSED. THIS Sl\fU BE DONE 1IRIUGH A 
llRIAIC ICON ASSOCIITED WIIH A IIIRIU!I. POIIT llllll\llNC lll£TIER THE -
IIODE IS M:111£ OR W. A PROPERIY ASSOCIITED WIIH THE BOUR ICON. 

(XQ Mi.Jl!J. FAN CQNIRQI • 6\5 stW.L CONID. TI£ TOWER FAN AS RllOWS: 
1. STMT~ TOIER FAN stW.l BE STMIED MEN COOI.IG IS BWI.ED Ill> cotlEISER 
MIER PUMP SIA1US IS PRl7IEN. 
2. IW>OF: IMS SIWJ. PRl7IE FNI OPERATION NID USE THE SIA1IIS NllCATION l1l 
M:CIII.UTE RIIIIIE. 
3. WO CONIROI: WHENE.\IR THE 1lJIIER IS EIIIIIUD, IMS SIWJ. COIIRlll. THE 001PUf OF 
THE FAN WO PER A DA Pl> LOOP l1l IMINTAIN CONIENSER WIIIER SUPPLY 'IEIFEMlURE 
SEIFCINI OF 75'F (!DJ.). ON SIMI /llll SlllP, THE WO SIWJ. - l1l SPEED /llll SI.OW 
llOIN IIIHIN ADJUS!/11.E ACCruRIQ10N NID DB:El£Rll110N UMIIS. 

qg.tG TJK8 IJt'PA$$ YN-'« <PQIQ; IMS stW.L M0DllATE 11£ IJt'P& VALW: \I\ A RA 
PID LOOP l1l IIMIIMI M ... UM CONIENSER llll1ER SUPPLY 1EIFER\1URE SEIFCINI OF 65'F 
(!DJ.). 
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General:  BAS shall control the chilled water system and equipment and provide monitoring 
and diagnostic information for management purposes.  

 

Cooling enable:  cooling shall be enabled whenever manually enabled by the operator at the 
operator interface via a graphic icon or when outside air temperature is above 55°f, with a 
5°f cycle differential.  Once enabled, cooling shall remain enabled for at least one hour. 

 

Proof of chiller operation:  BAS shall prove the operation of the chiller via chiller status 
and alarm points.  When a chiller is assessed as failed, a level 1 alarm shall be enunciated.  
The following conditions shall result in the assessment that the chiller has failed: 

1. Loss of chiller status for more than 15 min (adj.) after it is initially requested. 

2. Closure of chiller failure input. 

3. Leaving chilled water temperature exceeds set point plus 8°f for 10 minutes 
continuously and a minimum of 20 minutes has elapsed since the chiller has been started. 

4. Chiller environment is unacceptable for 10 min. As specified below. 

 

Chiller environment monitoring:  BAS shall monitor the environment of the chiller and 
remove the run command when the environment is assessed as unacceptable.  An 
unacceptable environment will include any of the following: 

A) Loss of status on the associated primary CHW or CW pump (pump proof debounce time 
shall not apply) 

B) Condenser water entering temperature falls below CHW supply temperature setpoint 
plus 12°f or rises above 100°f (all values adj.). 

C) In the event that the environment is assessed as unacceptable, BAS shall enunciate a 
level 2 alarm, remove chiller run command (not the chiller request; all supporting equipment 
shall continue to operate) and start a timer.  If the environment is still unacceptable after 
10 min. (adj.), fail the chiller. 

 



Chilled water temperature control:  the chilled water temperature shall be controlled by 
the individual chiller control panel.   

 

Primary CHW pump control:  BAS shall control the pumps as follows: 

1. Start/stop: lead pump shall be started when the chiller is requested to run, per the 
chiller start and stop sequences specified below and shall run continuously. 

2.  Proof: BAS shall prove pump operation and use the status indication to accumulate 
runtime.  Upon failure of the lead pump, BAS shall energize the standby pump and 
enunciate a level 1 alarm. 

 

Secondary CHW pump control:  BAS shall control the pumps as follows: 

1. Start/stop: lead pump shall be started when cooling is enabled and shall run continuously. 

2.  Proof: BAS shall prove pump operation and use the status indication to accumulate 
runtime.  Upon failure of the lead pump, BAS shall energize the lag pump and enunciate a 
level 1 alarm. 

3. VSD control:  whenever cooling is enabled, BAS shall control the output of the active 
pump VSDs per a raPID loop to maintain CHW remote differential pressure (RDP) set point 
(determined by tab; initially 10 psid).  On start and stop, the VSD shall ramp to speed and 
slow down within adjustable acceleration and deceleration limits. 

4. Staging:  when the pump VSD output is 100% for 10 minutes (adj.), BAS shall start an 
additional pump.  When the pump VSD output is < 50% for 2 minutes (adj.) And more than 
one pump is enabled,  BAS shall stop the active pump with the greatest accumulated 
runtime. 

 

Condenser water pump control:  BAS shall control the pumps as follows: 

1. Start/stop: lead pump shall be started when the chiller is requested to run, per the 
chiller start and stop sequences specified below and shall run continuously. 



2.  Proof: BAS shall prove pump operation and use the status indication to accumulate 
runtime.  Upon failure of the lead pump, BAS shall energize the standby pump and 
enunciate a level 1 alarm. 

 

Chiller start sequence:  on a request for a chiller to start, the following sequence shall 
occur: 

1.  Verify primary CHW and CW pumps are operating. 

2.  Command the chiller to start under its own control. 

3.  Monitor chiller status and prove operation.  If status is not indicated within 5 minutes 
(adj.) of a command to start, enunciate a level 2 alarm.  

 

Chiller stop sequence:  when the chiller is no longer requested, remove chiller run 
command. 

 

Maintenance mode:  operators shall be able to lock out chillers and secondary CHW pumps 
in maintenance mode.  This means that the requests for this equipment and associated 
appurtenances shall be bypassed.  This shall be done through a graphic icon associated 
with a virtual point indicating whether the maintenance mode is active or via a property 
associated with the boiler icon. 

 

Cooling tower fan control:  BAS shall control the tower fan as follows: 

1. Start/stop: tower fan shall be started when cooling is enabled and condenser water 
pump status is proven. 

2.  Proof: BAS shall prove fan operation and use the status indication to accumulate 
runtime. 

3. VSD control:  whenever the tower is enabled, BAS shall control the output of the fan 
VSD per a DA PID loop to maintain condenser water supply temperature set point of 75°f 



(adj.).  On start and stop, the VSD shall ramp to speed and slow down within adjustable 
acceleration and deceleration limits. 

 

Cooling tower bypass valve control:  BAS shall modulate the bypass valve via a RA PID loop 
to maintain minimum condenser water supply temperature set point of 65°f (adj.). 




