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THE CHILLED WATER CONTROL SYSTEM SHALL MONITOR AND CONTROL THE SYSTEM'S CHILLERS, PUMPS, AND CONTROL VALVES AS START/STOP OPERATIONS:
SHOWN ON THE CHILLED WATER SYSTEM P&ID, IN THE CHILLED WATER SYSTEM POINTS LIST AND AS DETAILED IN THE SEQUENCE OF CONTROL POINTS LIST - CHILLED WATER SYSTEM THE AIR HANDLING UNIT (AHU) SHALL BE ENERGIZED AND CONTROLLED BY THE INTEGRATED BUILDING SYSTEM (IBS) BASED ON A TIME OF ARE FOR RE F E RE N C E ON LY
OPERATION LISTED BELOW. SYSTEM POINT DESCRIPTION POINTS ALARMS DAY (T.0.D) SCHEDULE. '
THE CHILLED WATER SYSTEM IS A PRIMARY VARIABLE FLOW DESIGN AND CONSISTS OF THREE AIR-COOLED CHILLERS (N+1) IN PARALLEL S Q C S
R e A A e r L e oA A e T AT s o THE AHU FAN SHALL START ATMINIUM SPEED, THE FAN SPEED SHALL INGREASE IN RESPONSE T0 THE DUCT PRESSURE SENSOR LOGATED FINAL SEQUENCES WILL BE
| | DEVELOPED BY L&H AIRCO
THE BUILDING AUTOMATION SYSTEM (BAS) SHALL PROVIDE A REMOTE ENABLE SIGNAL; REMOTE SETPOINT ADJUSTMENTS; AND VISIBILITY OF _| 29 THE CHILLED WATER COIL CONTROL VALVE SHALL BE TIGHTLY CLOSED TO FLOW THROUGH THE COIL WHEN THE UNIT IS "OFF". AN D APPR VE D BY AR
THE LOCAL FACTORY CHILLER CONTROL OPERATION AT THE OPERATOR'S WORKSTATION AS DEFINED IN THE CHILLED WATER SYSTEM T =cle |z J— O
POINTS LIST. THE COMMUNICATION PROTOCOL SHALL BE COORDINATED WITH THE PROVIDED CHILLER. REFERENCE THE POINTS LIST AND 225 § WHEN THE UNIT IS "OFF" THE OUTSIDE AIR DAMPER SHALL BE FULLY CLOSED AND THE RETURN AIR DAMPER SHALL BE FULLY OPEN. .
CONTROL LOOPS SECTION OF THIS SEQUENCE. THE SCOPE OF WORK SHALL BE COORDINATED BETWEEN THE > = z
= 25 F L ¢ THE AHU SHALL HAVE A NIGHT-SETBACK CAPABILITY WHEN THE AHU IS SHUT DOWN. DURING THE COOLING SEASON AFTER HOURS AND
CONTRACTOR AND EQUIPMENT MANUFACTURER FOR VALVES, SENSORS, AND EQUIPMENT. = s °13 kS - WHEN THE SPACE TEMPERATURE RISES ABOVE 85°F (ADJ.) THE AHU SHALL BE ENERGIZED AND THE COOLING CONTROL VALVE SHALL BE
)] < -
THE FACTORY CHILLER CONTROL PANEL SHALL BE RESPONSIBLE FOR CONTROLLING THE CHILLER SUBJECT TO THE ASSOCIATED AE AT E e S L ';"SF?XL,?EE%g%m%viggscgﬁmgT,\A?NTL'J"TEE?)('/;'S JU)NT'L THE SPACE TEMPERATURE RETURNS BELOW THE NIGHT-SETBACK TEMPERATURE
EQUIPMENT RELATED SAFETIES AND INTERLOCKS TO MAINTAIN THE CHILLER LEAVING WATER TEMPERATURE SETPOINT. = <2528 qp 3 = 2 2 &
1 =
CHILLED WATER SYSTEM ENABLE/DISABLE: E‘%( S E‘%( Sla 2529 Q z 2k DURING THE HEATING SEASON AFTER HOURS WHEN THE AHU SHUTS DOWN AND THE SPACE TEMPERATURE DROPS BELOW 65°F (ADJ.) THE
. L ~ | ~ O
THE CHILLED WATER SYSTEM SHALL BE ENABLED/DISABLED BY THE SYSTEM CONTROLLER AS REQUESTED BY THE BUILDING AUTOMATION ol £ - TZX3E Sz == ﬁggVSEH ¢,I_'|'E ?EGEHNTE_;TST'ZBE\%,I%E”E:ME“égh%%éﬁDFEEEA”SETRYéﬁTEE ,(\,:8 ”[ESSFéAIT'h EE %Oh,ﬂﬁbArTEESD(AUDI\I JT)"‘ SPACE TEMPERATURE RETURNS
SYSTEM (BAS) OPERATOR INTERFACE PANEL OR THE BAS TIME OF DAY SCHEDULE. THE CHILLED WATER CONTROL SYSTEM WILL START AND I8z 8z =z24vo%zZzxzg? &
STOP THE CHILLED WATER PUMPS AND CHILLERS BASED UPON SYSTEM LOAD. o 2% 22E2 LB T z/<20 2= UNIT OPERATION:
X Z Z Z|Z|l0|<|z|w Q@ 0/ Z|<|w|oO A
SYSTEM SHALL BE ENABLED WHEN THERE IS A CALL FOR CHILLED WATER AMONG ACTIVE COOLING COIL VALVES. ALL COOLING COIL VALVES O|<|m|<|m|@ T|=|=|T|J|m 10O ﬁggb'fﬂg?ﬁg'V%F;S/L\'BﬁEC/F\FL{LESSE,\?&ODLg\:SEQ (S\,F’F/Ei)EgE%ERAﬂS EENS,'\%SIL%ESS %LVWF\{%T,{T/&WE& léggm'éﬁéfgwgé%gm}
SHALL BE INCLUDED IN THE ANALYSIS. CHILLED WATER FLOW METER X | x X | x X '
A CALL FOR COOLING IS GENERATED BY THE BAS WHEN ANY ONE ACTIVE COOLING COIL VALVE IS COMMANDED AT LEAST 15% (ADJ.) OPEN CHILLED WATER BYPASS VALVE OUTPUT X X AEAUNS MOoDE DPon A A?l\f\k/lLOﬁ%ll??gE’gl\-ll\/NA%ISA\I\ﬁlFl)\IAI\I\C/I:LEJh;lriﬁA;FEL%A\\/-\/rUS?'EI'Psgll;l\ﬁ'?zg‘;A(l)_ll;IGX)-I(-IIIUISI\-/IF R T A SN TR oLLER, MODULATE \\\\\:\t“‘g‘;";j;;:;,,,,
QOE SHETEIEETN %,
FOR GREATER THAN 10 (ADJ.) MINUTES OR ANY ONE COOLING COIL VALVE IS AT LEAST 80% (ADJ.) OPEN FOR 10 (ADJ.) MINUTES. CHILLED WATER PUMP (X) START STOP X N OPERATING AT AN UNSTABLE POINT ON THEIR RESPECTIVE FAN CURVES). ONCE AT MINIMUM AIRFLOW SETPOINT IF THERE IS STILL A CALL S EANi 15 ”,
FOR HEATING, THE AHU CHILLED WATER VALVE SHALL, ACTING THROUGH THE AHU CONTROLLER, MODULATE THE TWO-WAY CHILLED S, n ¥
WHEN THE COOLING SYSTEM IS ENABLED THE SYSTEM SHALL SEND AN ENABLE SIGNAL TO THE LEAD CHILLER. UPON RECEIVING THE CHILLED WATER PUMP (X) STATUS X X WATER VALVE TOWARDS THE CLOSED POSITION. IF AND ONLY IF THE CHILLED WATER VALVE IS FULLY CLOSED AND THERE IS STILL A CALL £ 50y
ENABLE SIGNAL THE CHILLER SHALL SEND A CHILLED WATER PUMP REQUEST SIGNAL TO THE CONTROL SYSTEM TO ENABLE THE CHILLED FOR HEATING, THE AHU HEATING HOT WATER VALVE SHALL, ACTING THROUGH THE AHU CONTROLLER, MODULATE THE TWO.WAY HEATING 2l :
WATER PUMPING SEQUENCE. THE SYSTEM SHALL RESPOND TO A CHILLED WATER PUMP REQUEST FROM ANY SYSTEM CHILLER. THE CHILLED WATER PUMP (X) SPEED X X o z E :
, HOT WATER VALVE OPEN. IF SUPPLY AIR TEMPERATURE REACHES 85°F (ADJ.) AND THERE IS STILL A CALL FOR HEATING, THE VFDs SHALL, 2 =
SYSTEM SHALL COMMAND THE ASSOCIATED CHILLER’'S CHILLED WATER ISOLATION VALVE OPEN AND ENABLE THE LEAD CHILLED WATER CHILLED WATER RETURN TEMPERATURE < x < x X AGTING THROUGH THE AHU GONTROLLER. MODULATE TOWARD MAXIMUM AIRFLOW SETPOINT WHILE MAINTAINING 85°F SUPPLY AIR = AF S
PUMP TO START. AS ADDITIONAL CHILLERS MAKE CHILLED WATER PUMP REQUESTS, OPEN THE ASSOCIATED CHILLED WATER ISOLATION TEMPERATURE ’ %o Ugsez o Fs
VALVE AND ENABLE THE NEXT CHILLED WATER LAG PUMP TO START IF REQUIRED. CHILLED WATER SUPPLY TEMPERATURE X | X X | X X ' "z,,fb ‘°l?o ....... 6";‘,,»\\\\‘\ 03/
20,y ROFESS! O (10/03/2024
THE CHILLED WATER SYSTEM IS DISABLED WHEN ALL CHILLERS ARE DISABLED AND THERE IS NOT AN ACTIVE CHILLED WATER PUMP CHILLED WATER SUPPLY DIFFERENTIAL PRESSURE X | X X X THE REVERSE OF THE HEATING SEQUENCE ABOVE SHALL BE USED AS THE CALL FOR HEATING IS REDUCED.
REQUEST. WHEN THE SYSTEM IS DISABLED, THE CHILLED WATER PUMPS SHALL BE COMMANDED OFF AND THE CHILLER ISOLATION VALVES
SHALL BE CLOSED, OR WHEN THE OPERATOR HAS MANUALLY DISABLED THE CHILLED WATER SYSTEM AT THE OPERATOR’S WORKSTATION. CHILLER (X) CHILLED WATER FLOW DIFF. PRESSURE x| X X X SE' I(L:LAIIEDIXQFED(;'FEQI-II;/IITJ(L;TFA?IE(\gvl'JAgLEYRHCI"EOAI#ﬁ\IgHAAI\JLEL) E%QJEEFOCKED TO ENSURE ONLY ONE OF THE TWO/IS OPER AT A TIME, UNIT SHALLTOT
. CONTRO CHILLER (X) CHILLED WATER FLOW STATUS X X
HILLER CONTROL: e e
THE CHILLERS SHALL BE CONTROLLED VIA THEIR OWN INTERNAL CONTROLS TO MAINTAIN A CHILLED WATER SUPPLY TEMPERATURE OF 38°F CHILLER (X) CHILLED WATER ISO VALVE OUTPUT X X ?HQS/ESQ?'HNS AT,_TB %Eﬂ;gﬁggﬁgggﬁﬂ% %‘_@T;_'\‘,\';Es éNHfLEEES';VEA'\'TEEECEYNPTER%TTJELRVNE'?OT wﬂiﬁ‘ﬂxlﬁE(H:EAS%?_'EE)DSUE'E,L’L@(;\T/Ng AR 83 i%
(ADJ.). EACH CHILLER WILL BE STAGED ON AND OFF IN ORDER TO MEET THE CHILLER LOAD AS MEASURED BY THE PERCENT OF FULL LOAD CHILLER (X) CHILLED WATER ISO VALVE OPEN STATUS X X TEMPERATURE (SEE EQUIPMENT SCHEDULE -ADJ.) IF LEAVING AIR TEMPERATURE DROPS BELOW 42°F (ADJ.), THE IBS SHALL DE-ENERGIZE m =8 23
AMPS. THE SUPPLY FAN AND ACTIVATE TROUBLE ALARM AT THE IBS CONTROL CONSOLE. 43 8y
CHILLER (X) CHILLED WATER PUMP REQUEST FROM CHILLER | X X 5% 8
CHILLER STAGING: UNIT SAFETIES: n w 53
CHILLERS WILL OPERATE IN A LEAD/LAG SEQUENCE, SO THAT THE LAST CHILLER ENABLED IS THE FIRST TO BE DISABLED. OUTDOOR AIR RELATIVE HUMIDITY LOCAL x| X X A HIGH STATIC PRESSURE SWITCH LOCATED DOWNSTREAM OF THE SUPPLY FAN SHALL, THROUGH THE DDC CONTROLLER, SHUT DOWN THE g
n n L} é
THE CHILLED WATER SYSTEM SHALL INITIATE THE START OF THE NEXT CHILLER IN THE SEQUENCE WHENEVER: OUTDOOR AIR TEMPERATURE LOCAL XX X gngTvaENE?ﬁEH'\EIESmEAﬁDHTEE gg%Tl\l/ICElj(RCIIEESE%USRSEE'ﬁFI’_S:?\IMF gnlgﬁSSPSEA\\/\I/?TRE%VX%T)(STATION(S) 7 THE STATIC PRESSURE BIFFERENTIAL o £~
1, ADDING THE NEXT CHILLER IN THE SEQUENCE WILL RESULT IN LOWER TOTAL POWER, AS DETERMINED BY CHILLER BAS COMMUNICATION STATE X X X PR u g
CHARACTERISTICS, SYSTEM LOAD, AND OPERATING CONDITIONS, AND THIS CONDITION IS SATISFIED FOR 20 MINUTES (AD.L.). CHILLER PLANT ENABLE X A SMOKE DETECTOR LOCATED IN THE UNIT DISCHARGE DUCTWORK SHALL, THROUGH THE BUILDING FIRE ALARM SYSTEM AND IBS, DE- g2 S
2. THE CHILLED WATER LOAD, AS DETERMINED BY THE SYSTEM SUPPLY WATER TEMPERATURE, IS NOT MET FOR 20 MINUTES CHILLED WATER PUMP (X) FAILURE X N N ENERGIZE THE UNIT UPON DETECTION OF PRODUCTS OF COMBUSTION. m £ B3
(ADJ.). A CURRENT SENSING RELAY ON THE FAN MOTORS SHALL INDICATE FAN FAILURE (WHEN THE FAN IS COMMANDED "ON" AFTER A TIME DELAY g2 52
CHILLED WATER SUPPLY TEMPERATURE SETPOINT X OR IS OPERATING) AND SHALL INITIATE A "FAN FAILURE ALARM" AT THE OPERATOR WORKSTATION(S). g 5% 83
THE CHILLED WATER SYSTEM SHALL INITIATE THE SHUTDOWN OF THE NEXT CHILLER IN THE SEQUENCE WHENEVER: UTDOOR AIR TEMP ENABLE SETPOINT « 8¢ g
I EXCESS CRILLED WATER CAPACITY EXISTS, AS DETERNINED BY A REAL TIME LOAD CALCULATION. FILTER DP SWITCH: DIFFERENTIAL PRESSURE AIRFLOW SWITCHES ACROSS EACH FILTER SECTION SHALL, THROUGH THE DDC CONTROLLER, 2d 2§
PUMP START REQUEST TO SYSTEM X " " ). 22 &3
) FHE SHUTDOWN OF THE NEXT CHILLER IN THE SEQUENCE WILL RESULT IN LOWER TOTAL POWER. AS DETERMINED BY MONITOR THE PRESSURE AND ACTIVATE A "FILTER ALARM" WHEN THE FILTER PRESSURE LOSS EXCEEDS THE HIGH LIMIT SETPOINT (ADJ.)
CHILLER CHARACTERISTICS, PLANT LOAD, AND OPERATING CONDITIONS, HAVE BEEN SATISFIED FOR 20 MINUTES (ADJ.). CHILLER ALARM XX XXX XXX X X|X|Xx|X|x|x AN AUTOMATIC RESET FREEZE STAT HARD WIRED TO A TWO MINUTE TIME-DELAY RELAY SHALL. AFTER THE TIME DELAY. GENERATE AN
CHILLER LEAD/LAG SEQUENCE ORDER WILL BE BASED ON A ROUND ROBIN LOGIC. (ROUND ROBIN LOGIC EXAMPLE: 1-2-3, THEN 2-3-1, THEN CHILLER AUTO/STOP COMMAND XX XXX XX XXX XXX X X e 'BFETL%ENC%?,';'&%J%?'L INLET TEMPERATURE DROPS BELOW 40°F (AD.).) AND SHALL SHUT DOWN THE UNIT IF THE TEMPERATURE ols] 9
3-1-2, THEN 1-2-3, ETC.). CHILLER COMMUNICATION XXX X[ XXX X[ XXX X|X|X]|X FIRE ALARM OVERRIDE. 2] B @
THE CHILLER SEQUENCE ORDER CAN BE ROTATED ON A SCHEDULE. CHILLER ROTATIONS WILL BE PROGRAMMED TO OCCUR AT ONE OF THE COMPRESSOR STATUS (PER COMPRESSOR) XX XX | XX XX X X|X|x|X|x|xX ol .
FOLLOWING OPERATOR-DEFINED INTERVALS: COMPRESSOR RUN TIME (PER COMPRESSOR) XX XXX XXX X X|X|x|X|x|x S|
. NEVER: CHILLERS WILL ALWAYS HAVE THE SAME SEQUENCE NUMBER. HEAD PRESSURE CONTROL OUTPUT XIXIXIXIXIXIXIXIXIXIXIXIXx|Xx! x
. DAY OF WEEK: CHILLERS WILL ROTATE ON A USER-SPECIFIED DAY AND TIME ONCE PER WEEK. CURRENT LIMIT SETPOINT XX XXX XXX X X|X|X|X|x|xX
o
. FIXED NUMBER OF DAYS: CHILLERS WILL ROTATE AFTER THE NUMBER OF DAYS SPECIFIED HAS ELAPSED. CHILLER LOW SUPPLY WATER TEMPERATURE X XXX X XXX X XXX XXX z
CHILLER HIGH SUPPLY WATER TEMPERATURE XX XXX XXX X X|X|X|Xx|x|x =
. RUN HOURS: CHILLERS ROTATE TO ATTEMPT TO EVEN OUT THE AMOUNT OF TIME EACH CHILLER RUNS. WHEN ANY CHILLER 0
REACHES THE USER-DEFINED RUN HOURS SETPOINT (WHICH IS MEASURED ONLY FROM THE LAST ROTATION), THE SYSTEM CHILLER LOW WATER FLOW X X =
CONTROLLER CAN RE-SEQUENCE THE CHILLERS, IF NECESSARY, TO PUT THE CHILLER WITH THE LEAST TOTAL RUN HOURS CHILLED WATER SETPOINT 0 VI IV VW S VR RV S VR B _
INTO A HIGHER-USE POSITION IN THE SEQUENCE. Z
COMPRESSOR ENABLE (PER COMPRESSOR) XX XXX | XXX X X|X|x|X|x|x @SH EET KEYN OTES %)
. ROTATIONAL INPUT: CHILLERS WILL ROTATE WHEN THE SPECIFIED REFERENCE COMMANDS THEM TO ROTATE. FROM THE z
BAS OPERATOR INTERFACE, AN OPERATOR SHALL BE ABLE TO MANUALLY CHANGE THE LEAD/LAG SEQUENCE OR REQUEST CONDENSER REFRIGERANT PRESSURE (PER CIRCUIT) XXX XXX XXX X XXX XX o
ANY CHILLER TO BE UNAVAILABLE WHICH WOULD REMOVE IT FROM THE ROTATION SEQUENCE. EVAPORATOR REFRIGERANT PRESSURE (PER CIRCUIT) s x o T o T o T P x| x o I
CHILLER ISOLATION VALVES: EVAPORATOR ENTERING WATER TEMPERATURE XX XXX XXX X X|X|x|Xx|x|x 313 |5
CHILLER ISOLATION VALVES SHALL PREVENT THE FLOW OF FLUID THROUGH NON-OPERATING CHILLERS. WHEN THE SYSTEM RECEIVES A VAPORATOR LEAVING WATER TEMPERATURE o o o o e o o o o o o T T =12 15
CHILLER WATER PUMP REQUEST FROM A CHILLER, THE CHILLER ISOLATION VALVE WILL BE CONTROLLED TO 100% OPEN. CHILLER olu
) S ['d
ISOLATION VALVE STROKE TIME SHALL BE (60-120) SECONDS (ADJ.) TO REDUCE OPERATING CHILLER FLOW TRANSIENTS. WHEN THE VALVE OPERATING MODE L e  x T T o x P x T x x| x| x S EQU E N C E O F O P E RATIO N - DOAS AI R HAN D LI N G U N ITS o [ =
IS CONFIRMED TO BE 100% OPEN THE SYSTEM WILL START THE RESPECTIVE CHILLED WATER PUMP. IF THE CHILLER'S ISOLATION VALVE IS o 7 <
NOT CONFIRMED OPEN AFTER (VALVE STROKE TIME PLUS 60 SEC) 180 SECONDS (ADJ.), THE SYSTEM SHALL ANNUNCIATE A CHILLER AVERAGE LINE CURRENT %RLA X | X X | X| X[ X|X| X X X|X|X|X|x|X START/STOP OPERATIONS: 2|z
ISOLATION VALVE FAILURE ALARM TO THE BAS OPERATOR INTERFACE, HEAD RELIEF REQUEST S x I T x I P x I T x T x x| x THE OUTSIDE AIR HANDLING UNIT (OAHU) SHALL BE ENERGIZED AND CONTROLLED BY THE IBS. WHEN COMMANDED "ON" THE OAHU SHALL alo
CHILLED WATER PUMP COMMANDS START AFTER THE O.A. DAMPER IS FULLY OPEN. THE VFD SHALL MODULATE FROM MINIMUM SPEED TO THE TSRGET AIRFLOW. WHEN OAHU LE E N D n] (%
: XX XXX XXX X X|X|X|X|x|x SHUTS DOWN, THE O.A. DAMPER SHALL TIGHTLY CLOSE. G !
WHEN THE COOLING PLANT SYSTEM IS ENABLED, THE SYSTEM SHALL RESPOND TO A CHILLED WATER PUMP REQUEST FROM A CHILLER, THE slo
SYSTEM SHALL START A CHILLED WATER PUMP THROUGH A CONTACT CLOSURE OF THE PUMPS VARIABLE SPEED DRIVE RUN-ENABLE THE OAHU SHALL BE COMMANDED "ON" BY THE BAS IN THE EVENT THAT THE BUILDING DIFFERENTIAL PRESSURE TO THE OUTDOORS HAS =
MANIFOLDED CHILLED WATER PUMPS WILL OPERATE IN A LEAD/LAG SEQUENCE THAT SHALL BE ROTATED ON A WEEKLY SCHEDULE. THE CONTROL. = (2] I P
ROTATION SEQUENCE SHALL BE BASED ON CALCULATED RUN TIME WITH THE PUMP HAVING THE LEAST RUN TIME DESIGNATED AS LEAD, gzl |2
THE PUMP WITH THE NEXT LOWEST RUN TIME WILL BE THE SECOND IN THE SEQUENCE (OR LAG PUMP) AND SO ON. FROM THE BAS THE CHILLED WATER COIL CONTROL VALVE SHALL TIGHTLY CLOSE WHEN THE UNIT IS "OFF". ol8 =
OPERATOR INTERFACE, AN OPERATOR SHALL BE ABLE TO MANUALLY CHANGE THE LEAD/LAG SEQUENCE OR REQUEST ANY PUMP TO BE = z
UNAVAILABLE WHICH WOULD REMOVE IT FROM THE ROTATION SEQUENCE. THE HEATING HOT WATER COIL CONTROL VALVE SHALL TIGHTLY CLOSE WHEN THE UNIT IS "OFF". slx
(@) (=] 11|
IF THE CHILLED WATER SYSTEM DIFFERENTIAL PRESSURE FALLS 0.5 PSIG (ADJ.) BELOW SETPOINT AND THE LEAD PUMP IS AT 100% (ADJ.) THE MOTORIZED DAMPER IN THE OAHU INLET SHALL BE TIGHTLY CLOSED (15 SECOND TIME DELAY -ADJ.) AFTER THE UNIT IS DEACTIVATED S 1 1
FOR MORE THAN 5 MINUTES (ADJ.), THE NEXT PUMP IN THE SEQUENCE SHALL START. IF THE PUMP SPEED CONTROL OUTPUT IS BELOW 65% AND FULLY "OPEN" BEFORE THE UNIT IS ACTIVATED. A DAMPER END SWITCH IN THE MOTORIZED INLET DAMPER SHALL PROVE DAMPER ol<]ao
(ADJ.) FOR MORE THAN 5 MINUTES (ADJ.), THE LAST OPERATING PUMP IN THE SEQUENCE SHALL BE DISABLED. POSITION. Sla
WHEN THE CHILLER IS COMMANDED OFF, THE PUMP WILL CONTINUE TO RUN FOR A SHORT TIME TO ALLOW THE EQUIPMENT TO COAST UNIT OPERATION: ~
DOWN. WHEN COMMANDED "ON" BY THE IBS, OAHUS SHALL, THROUGH THEIR RESPECTIVE OAHU CONTROLLERS, MODULATE VFDS TO SLOWLY S S
INCREASE AIRFLOW TO ACHIEVE BUILDING DIFFERENTIAL PRESSURE OF +0.01 INCHES OF WATER (ADJ.) AND SHALL RUN FOR NO LESS THAN a

CHILLED WATER PUMP SPEED:

THE SYSTEM SHALL MONITOR THE CHILLED WATER SYSTEM DIFFERENTIAL PRESSURE SENSOR. WHEN THE PUMP VARIABLE SPEED DRIVE IS
ENABLED, THE SYSTEM SHALL CONTROL THE ANALOG SPEED SIGNAL THAT IS SENT TO THE PUMP VARIABLE SPEED DRIVE TO MAINTAIN THE
CHILLED WATER DIFFERENTIAL PRESSURE TO ITS SETPOINT OF 15 PSIG (ADJ.).

CHILLED WATER PUMP FAILURE:

IF THE LEAD START/STOP RELAY IS ENABLED AND THE PUMP'S RUNNING STATUS IS OFF FOR MORE THAN 30 SECONDS (ADJ.), THE SYSTEM
SHALL ANNUNCIATE A CHILLED WATER PUMP FAILURE ALARM TO THE BAS AND START THE NEXT PUMP IN THE SEQUENCE. ONCE THE
PROBLEM HAS BEEN CORRECTED, THE OPERATOR SHALL BE ABLE TO CLEAR THE ALARM FAILURE FROM THE BAS OPERATOR INTERFACE OR
BY MANUALLY OVERRIDING THE PUMP ON. THIS SHALL RE-ENABLE THE LEAD/STANDBY SEQUENCE.

CHILLED WATER MINIMUM FLOW BYPASS VALVE:

THE SYSTEM SHALL MONITOR THE EVAPORATOR DIFFERENTIAL PRESSURE OF THE CHILLER. WHEN THE PRESSURE OF THE OPERATING
CHILLER INDICATES A LOW PRESSURE (FLOW), THE SYSTEM SHALL CONTROL THE ANALOG SIGNAL THAT IS SENT TO THE CHILLED WATER
BYPASS VALVE TO MAINTAIN THE MINIMUM PRESSURE (FLOW) FOR ALL OPERATING CHILLERS.

CHILLED WATER PUMP DIFFERENTIAL PRESSURE RESET:

THE PRIMARY CHILLED WATER DIFFERENTIAL PRESSURE SETPOINT SHALL BE RESET USING VALVE COMMAND POSITION WITHIN THE RANGE
LIMITS 12-18 PSIG (ADJ) VIA TRIM AND RESPOND LOGIC. THE TRIM AND RESPOND FUNCTION SHALL RESET THE SETPOINT INCREMENTALLY
DOWNWARD TO MAINTAIN ONE ACTIVE CONTROL VALVE OUTPUT SIGNAL GREATER THAN 90% OPEN.

TRIM AND RESPOND LOGIC: WHEN PUMP IS OFF, RESET SETPOINT TO THE DEFAULT VALUE. WHILE THE PUMP IS ON: IF ALL CONTROL VALVES
INCLUDED IN THE ANALYSIS ARE LESS THAN 90% OPEN (ADJ.), EVERY 2 MINUTES (ADJ.) DECREASE SETPOINT BY 0.5 PSIG (ADJ). REPEAT TRIM
AND RESPOND LOGIC UNTIL AT LEAST ONE (ADJ.) CONTROL VALVE IS GREATER THAN 90% OPEN. IF AT LEAST ONE CONTROL VALVE IS
GREATER THAN 95% OPEN (ADJ.), EVERY 2 MINUTES (ADJ.) INCREASE SETPOINT BY 0.5 PSIG.

CHILLED WATER PLANT TEMPERATURE RESET:

THE PRIMARY CHILLED WATER SUPPLY TEMPERATURE SHALL BE RESET WITHIN THE TEMPERATURE RANGE LIMITS 38° F- 42° F (ADJ.) USING
TRIM AND RESPOND LOGIC. THE TRIM AND RESPOND FUNCTION SHALL RESET THE SETPOINT INCREMENTALLY UPWARD TO MAINTAIN ONE

CONTROL VALVE SERVING AN AIR HANDLING UNIT GREATER THAN 90% OPEN. BAS SHALL BE CAPABLE OF EXCLUDING ZONE VALVES FROM

THE TEMPERATURE RESET ANALYSIS SUBJECT TO A FEEDBACK SIGNAL ENABLE/DISABLE SWITCH.

TRIM AND RESPOND LOGIC: WHEN PUMP IS OFF, RESET SETPOINT TO THE DEFAULT VALUE. WHILE PUMP IS ON IF ALL CONTROL VALVES
INCLUDED IN THE ANALYSIS ARE LESS THAN 90% OPEN (ADJ.), EVERY 2 MINUTES (ADJ.) INCREASE SETPOINT BY 0.5° F (ADJ.). REPEAT TRIM
AND RESPOND LOGIC UNTIL AT LEAST ONE (ADJ.) CONTROL VALVE IS GREATER THAN 90% OPEN. IF AT LEAST ONE CONTROL VALVE IS
GREATER THAN 95% OPEN (ADJ.), EVERY 2 MINUTES (ADJ.) DECREASE SETPOINT BY 0.5° F (ADJ.).

WHEN USING BOTH A PRESSURE RESET AND TEMPERATURE RESET AND THE PRESSURE RESET IS PROGRAMMED TO BE ENABLED FIRST,
THE TEMPERATURE RESET SEQUENCE SHALL NOT BE ENABLED UNTIL THE PRIMARY CHILLED WATER DIFFERENTIAL PRESSURE SETPOINT
HAS REACHED ITS MINIMUM RESET VALUE FOR 10 MINUTES (ADJ.) AND ALL ACTIVE CONTROL VALVE INCLUDED IN THE RESET ANALYSIS ARE
LESS THAN 90% OPEN.

WHILE THE TEMPERATURE RESET SEQUENCE IS ENABLED, THE PRIMARY CHILLED WATER DIFFERENTIAL PRESSURE SETPOINT SHALL BE
HELD CONSTANT AT ITS MINIMUM RESET VALUE. THE RESET SEQUENCE SHALL BE DISABLED WHEN: THE PRIMARY CHILLED WATER SUPPLY
TEMPERATURE HAS REACHED ITS MINIMUM RESET VALUES FOR 10 MINUTES (ADJ.) AND WHEN ANY 3 (ADJ.) ACTIVE COOLING VALVES
NCLUDEDINTHE RESET ANALYSIS/ARE GREATER THAN-90% OPE

AIR-COOLED CHILLER FREEZE PROTECTION

IF REQUIRED BY THE CHILLER MANUFACTURER, THE CHILLER PLANT CONTROL SYSTEM SHALL MONITOR EACH CHILLER’S CALL FOR CHILLED
WATER PUMP OPERATION AND UPON SUCH A CALL FOR FLOW SHALL OPEN THE CHILLER EVAPORATOR ISOLATION VALVE AND START A
SYSTEM PUMP TO PROVIDE FOR FREEZE PROTECTIVE WATER FLOW TO THE CHILLER.

30 MINUTES (ADJ.). IF OAHUS HAVE TURNED DOWN TO MINIMUM AIRFLOW (APPROX. 30% OF FULL FLOW, ADJ.) FOR A PERIOD OF 10 MINUTES
(ADJ.) AND BUILDING DIFFERENTIAL PRESSURE EXCEEDS +0.02 INCHES OF WATER (ADJ.), UNITS SHALL BE COMMANDED TO OPERATE BASED
ON HEATING, COOLING OR HUMIDITY CONTROL DEMAND.

IF OAHUS ARE OPERATING AT MAXIMUM AIRFLOW SETPOINT FOR A PERIOD OF 30 MINUTES (ADJ.) AND BUILDING PRESSURE IS STILL BELOW +
0.005 INCHES OF WATER (ADJ.) THEN AN ALARM SHALL BE SENT TO IBS.

ON A CALL FOR HEATING (DROP IN OUTSIDE AIR TEMPERATURE BELOW 45°F (ADJ.)) THE PRE-HEAT COIL CONTROL VALVE SHALL MODULATE
OPEN. AN AVERAGING TYPE TEMPERATURE SENSOR LOCATED DOWNSTREAM OF THE PRE-HEAT COIL (INSTALLED IN A SERPENTINE
PATTERN) SHALL, ACTING THROUGH THE OAHU CONTROLLER, MODULATE THE PRE-HEAT COIL CONTROL VALVE AS REQUIRED TO MEET THE
UNIT LEAVING AIR TEMPERATURE (ADJ.).

ON A CALL FOR COOLING, AN AVERAGING TYPE SENSOR LOCATED IN THE UNIT DISCHARGE DOWNSTREAM OF FAN ARRAY SHALL, THROUGH
THE DDC CONTROLLER, MODULATE THE COOLING COIL CONTROL VALVE AS REQUIRED TO MAINTAIN THE SCHEDULED UNIT LEAVING AIR
TEMPERATURE SETPOINT (ADJ.).

IN THE EVENT OF AN INDIVIDUAL FAN FAILURE IN THE FAN ARRAY, THE REMAINING FAN(S) VFD(S) SHALL, ACTING THROUGH THE OAHU
CONTROLLER, MODULATE TO COMPENSATE FOR DROPPED FAN TO MAINTAIN AIRFLOW.

OAHU LEAD/LAG SEQUENCE ORDER WILL BE BASED ON A ROUND ROBIN LOGIC. (ROUND ROBIN LOGIC EXAMPLE: 1-2-3, THEN 2-3-1, THEN
3-1-2, THEN 1-2-3, ETC.) AND ABLE TO BE PROGRAMMED TO OCCUR AT OPERATOR-DEFINED INTERVALS.

UNIT SAFETIES:

A HIGH STATIC PRESSURE SWITCH LOCATED DOWNSTREAM OF THE SUPPLY FAN SHALL, THROUGH THE DDC CONTROLLER, SHUT DOWN THE
UNIT AND GENERATE A "HIGH STATIC PRESSURE" ALARM AT THE OPERATOR'S WORKSTATION(S) IF THE STATIC PRESSURE DIFFERENTIAL
BETWEEN THE UNIT AND THE ROOM EXCEEDS SETPOINT (5 INCHES OF WATER, ADJ.).

A SMOKE DETECTOR LOCATED IN THE UNIT DISCHARGE DUCTWORK SHALL, THROUGH THE BUILDING FIRE ALARM SYSTEM AND IBS, DE-
ENERGIZE THE UNIT UPON DETECTION OF PRODUCTS OF COMBUSTION.

A CURRENT SENSING RELAY ON THE FAN MOTORS SHALL INDICATE FAN FAILURE (WHEN THE FAN IS COMMANDED "ON" AFTER A TIME DELAY
OR IS OPERATING) AND SHALL INITIATE A "FAN FAILURE ALARM" AT THE OPERATOR WORKSTATION(S).

FILTER DP SWITCH: DIFFERENTIAL PRESSURE AIRFLOW SWITCHES ACROSS EACH FILTER SECTION SHALL, THROUGH THE DDC CONTROLLER,
MONITOR THE PRESSURE AND ACTIVATE A "FILTER ALARM" WHEN THE FILTER PRESSURE LOSS EXCEEDS THE HIGH LIMIT SETPOINT (SEE
EQUIPMENT SCHEDULE - ADJ.).

AN AUTOMATIC RESET FREEZE STAT HARD WIRED TO A TWO MINUTE TIME-DELAY RELAY SHALL, AFTER THE TIME DELAY, GENERATE AN
ALARM IF THE COOLING COIL INLET TEMPERATURE DROPS BELOW 40°F (ADJ.) AND SHALL SHUT DOWN THE UNIT IF THE TEMPERATURE
DROPS BELOW 38°F (ADJ.).

FIRE ALARM OVERRIDE.

GMLRS
Camden OSD
Calhoun County, Arkansas
Aerojet Rocketdyne

MECHANICAL
CONTROL SEQUENCE

) ) ) AR COOLED CHILLER STAGING SEQUENCE ) ) )
% TOTAL LOAD (580T) " CHILLER PARTIAL L “CHILLER 1 “CHILLER 2 “CHILLER 3
0 - 52% (0-300) 0 - 100% (0 - 1x300T) ON OFF OFF
52 - 100% (300-580T) | 50 - 96% (2x150T - 2x290T) ON ON OFF
NOTES: GRAPHIC SCALE(S)
1, THE STAGING SEQUENCE IS BASED ON THE BOD CHILLER (NOM. 410T, ACTUAL 301T AT 100%).
2. CHILLER CAPACITY AND PARTIAL LOAD SHALL BE CONFIRMED WITH MANUFACTURER. SHEET NO
3. UTILIZE CHILLER ROTATION IN ORDER TO EQUALIZE RUN HOURS.
NORTH MH621
SCALE As indicated
5,5 DATE 09/18/2024
PROJ D3754502
DWG
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