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CENTRAL PLANT HEATING AND._COOLLNG SEQUENCE OF OPERATION 1. PIPING SYMBOLIZED WITH * INDICATES PIPING TO BE ROUTED DOWN TO NEAREST FLOOR SURFACE + 6". PIPING SO ROUTED FROM 120Vt
PRESSURE RELIEF VALVES SHALL BE FULL SIZE AND SHALL BE SUPPORTED INDEPENDENTLY SO THAT NO WEIGHT IS APPLIED TO THE | 151 RE—2 i /_Pom UNE CARRIER MODULE
PRV '
HEATING . | . : |
" THE LEAD BOILER AND -PUMP START AS A FUNCTION OF THE "EMS/CPU"™ (ENERGY 2. MANUAL FILL VALVE WITH LABEL TO READ: "MANUAL FILL VALVE IS ONLY TO BE USED TO FILL SYSTEM UPON STA!}T—UP OR LOSS |
MANAGEMENT SYSTEM CENTRAL PROCESSING UNIT) WHICH IS PROGRAMMED TO CONSIDER OF SYSTEM FLUID AS DETERMINED BY SYSTEM PRESSURE. VALVE SHALL BE LEFT IN THE NORMALLY CLOSED POSITION. co-1 N oz
TIME OF DAY AND OUTSIDE AIR TEMPERATURE (BELOW 65°). THE BOILER WILL NOT S | ~ L :
START UNTIL FLOW HAS BEEN ESTABLISHED THROUGH THE BOILER FLOW SWITCH. THE e T REMAN AR [ 216 ——a | / S
EMS/CPU WILL MONITOR THE LEAVING AND ENTERING WATER TEMPERATURES TO THE - Y X PP | 216 P
BOILER AND WILL PROVIDE A STRAIGHT-LINE HOT WATER RESET: WHEN THE 0.A. IS - | | ' el | , |
30%, THE HWS TEMPERATURE SHALL BE 160°; AND WHEN THE 0.A. IS 65°, THE L LY ~] [ .- 2/18 4, ; o
HWS TEMPERATURE SHALL BE ¢ /4.0% THE EMS/CPU SHALL BE PROGRAMMED SO THAT AN | W'd x sk W e [ : . -~ RE~1 — S, o | o
INLET TEMPERATURE OF LESS THAN 60° (SOFTWARE ADJUSTABLE) TO THE BOILER WILL BN o, LTI | , BOILER NN [ P By L 3 RSN
CAUSE THE "BOILER LOOP MIXING VALVE", V-1 TO MODULATE OPEN AND BYPASS SUPPLY - EMBEDMENT L ~ \ —_
HOT WATER DIRECTLY BACK TO THE RETURN. THE BOILER PUMP WILL STAY ON FOR A / ‘ , b : o ®
MINIMUM OF 5 MINUTES AFTER THE BOILER HAS SHUT OFF (AS DETERMINED BY l 7 FAN HEATING Z
TEMPERATURE DIFFERENCE ACROSS THE BOILER), TYPICAL OF THE LEAD AND LAG. i p——— 7 e 4 COOUNG | ——— =7
h BOILERS. 4 g v %SRCHARGE ;
; THE LAG BOILER AND PUMP WILL START WHEN THE SYSTEM HEATING DEMAND BTUH'S INPUT CONTROL POINT SCHEDULE '* B ' N i er oo ' Sy & BE
| EQUALS 90% OF THE BOILER QUTPUT CAPACITY AND WILL SHUT OFF AT 75% CAPACITY OF , | FABRICATED 44 x /8" x 12" 4" MIN. BASE SKID BY UNIT VENTILATOR o S=yed
ONE BOILER. A TIME DELAY ON THE LAG BOILER WILL ALLOW THE LEAD BOILER A 30 INPUT MOUNTING BRACKET - , e T © 2 <
MINUTE HEAD START TO BRING THE SYSTEM UP TO 90% CAPACITY DURING MORNING POINT # DESCRIPTION OF CONTROL POINT TYR OF 4 taZ gs
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COOLING FROM THE CENTRAL SYSTEM CAN BE SUPPLIED UNDER ANY ONE OF THREE (5) * NO SCALE M3 RE—1_| FAN SPEED RELAY | AE=g00 i A R N
DIFFERENT MODES: 1) CHILLER ONLY, 2) ICE TANKS ONLY, AND 3) A COMBINATION OF @ WATER TEMPERATURE LEAVING BOILER f1 NOTE : _C/D~1 | DAMPER ACTUATOR (24 VAC HYDRAULIC) 1 |MP-5433 \= R
BOTH. COOLING IS INITIATED BY OUTDOOR AIR TEMPERATURE AND BUILDING LOAD, BUT. | TO PROVIDE SNUG F/T /N BOILER BASE SKID. C0-2 L VALVE ACTUATOR (24VAC HIDRALLIC MIH AV-601 EXTENSION] I {MP-S413/AV-60) éé -4
3 ~ THE PARTICULAR MODE TO BE USED IS PRIMARILY DETERMINED BY TIME-OF-DAY AS ® WATER TEMPERATURE LEAVING BOILER #2 Ri__| 2.2 MEG, £5% 1,4 W_MF, 1C=2007 RESISTOR | o-18% “ \:!?.‘139"' &
; ESTABLISHED BY THE PG&E RATE SCHEDULE, A-11, TIME-OF-USE METERING. ® HOT WATER TEMPERATURE SUPPLY T0 MAIN LOOP ' o0 - . - g%z,% ;_%_@ W, MF,_TC=100 RESISTOR 1__|CYZR-932-165 A U §§ Sug
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THE INTENT OF THE SYSTEM DESIGN IS OPTIMIZE COOLING PERFORMANCE BY: @) WATER TEMPERATURE ENTERING ICE BANK UN/T ;’fENT/LATOP FAN CO/t CO/VTROL D/AC/?AM /Uj “‘MQ 3] gs
3 A ’ : * ~ — v/ \
1. NOT ALLOWING THE CHILLER AND CHILLER PUMP TO START DURING "ON-PEAK" WATER TEMPERATURE LEAVING ICE BANK VALVE v-2 | vaLVE v-FvaLve v-5 . PUMPE ‘o ’ _
- | HOURS AS DEFINED BY PGRE RATE STRUCTURE A-11. - ® CHILLED WATER LOOP SUPPLY TEMPERATURE COOLING MoLE Alas|lals @/CE (DSYSTEM|(SICHILLER| DE; A /L. C
BUILDER | - /\
2. RUNNING THE CHILLER AT FULL-LOAD DURING "OFF-PEAK" HOURS TO MAXIMIZE — ) WATER TEMPERATURE' ENTERING CHILLER ' R M-3, o1 o
TANK CHARGING. , o e - @ S CHILLER ONLY COOLING ORP | CL | CL | OFP or OFF ON ON . U X - ©
- WATER TEMPERATURE LEAVING CHILLER  ° ' FAN COIL SEQUENCE OF OPERATION AR 2
3. MINIMIZE CHILLER USAGE THE NEXT DAY DURING "PARTIAL-PEAK" HOURS BY ,é‘%® CYSTEM LoO FLOMMETER | _ — L | N : ~
. ’ ) TROLS AND SEQUENCE OF OPERATIO M :
USING UP STORED ICE FROM THE NIGHT BEFORE. SOME OPERATION DURING ICE BUILDER ONLY COOLING | MOOD|MOD| CL | OR <L ON ON OFF TEMPERATORE CONIROLS IN L1E0 OF CABINET MOUNTED FOR ROOM TEMPERATURE SENSING. OMIT ECONIZER c| &
PARTIAL-PEAK"™ HOURS WILL OCCUR BUT IN NO CASE SHOULD THE ICE CORTROLS. SET MINIMUM 0.A. A
SYSTEM LOOP PRESSURE I O.A. AS INDICATED ON PLANS. N
STORAGE CAPACITY AT THE END OF THE DAY EXCEED 20% OF TOTAL STORAGE , CE B o
CAPACITY, QUTSIDE AIR SENSOR ; C UILDING MOoODE CL |oP | OP | CL CcL ON OFF ON UNIT VENTILATOR SEQUENCE OF OPERATION § -1 ©
‘ -1 3
4, ALLOW SCHOOL PERSONNEL TO INTERACT WITH THE LOCAL EMS/CPU FOR @ PULSE RESET SWITCH FROM UTAILITY METER . ‘ ;:%AU(?E];E‘;IETNTS{%I;TTOERMS/CAERNETRSATLARPTREODCEASNSD]NSGTOUPNP]ETD BEYMSGROUPS (WINGS, USE, ETC.) FROM THE ENERGY § x
SPECIAL PROGRAMMING THAT MAY BE REQUIRED ON ANY PARTICULAR DAY. SPARE | CHILLER ¢ (CE BUILDER COOLING |MOD|MOD| CL |MoD | o&F ON ON ON MANAGEMENT SYSTEW/CENTRAL PROCESSING UNIT (EMS/CPU). THE START-STOP SIGNAL SHALL BE SENT VIA < ) e -
) ’ . . IN OPERATION WHENEVER A GROUP OF UNIT VERTILATORS IS IN OPERATION. NN o
WHEN THE OUTSIDE AIR SENSOR SENSES A TEMPERATURE ABOVE 75°, THE CHILLED 120V - 4 A SOLID STATE SENSOR LOCATED IN THE UNET VENTILATOR S K
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WATER PUMP, MARK 2, WILL START. WHEN FLOW HAS BEEN ESTABLISHED THROUGH THE - i * Vf«ﬁ_\/t:_ V=3 CONSISETE OF Z INDERFPENDENTLY CONTROLLED 2 -WAY PROVIDED AS AN INTEGRAL PART OF THE UNIT VENHLA’;SR% QSAE{{A';?«Etﬁ (T%A:PoLulAtsssctH-m?SrR o o
‘ MODULATING  VALVES., CONTROLLER; HEATING SET AT 70° AND COOLING SET AT 78%. EACH SET-POINT SHALL BE ADJUSTABLE
CHILLED WATER LOOP FLOW SWITCH, THE AIR COOLED CHILLER WILL BE ABLE TO START  ony me’ uvonis ano , | OVER A RANGE OF 45-75 DEGREES FOR HEATING AND 40-90 DEGREES FOR COOLING. SET-POINTS ARE ® o
F UPON A SIGNAL FROM THE EMS/CPU. . DISCANNEST BY ' XFMRP NS - : . FACTORY SET WITH A FIELD ADJUSTABLE THROTTLING RANGE. ) -1 o
A MIXING VALVE PLACED IN THE CHILLED WATER LOOP WILL BE CONTROLLED BY THE SZ{E SECTION 120V 14 l ’/® o UNIT CONTROLLER AND PROVIDE AN ADJUSTABLE SET-POINT FROM 80-90 OFGREES.  FACTORY SET 10 60° 51 =
EMS/CPU AND WILL BYPASS SUPPLY WATER DIRECTLY BACK TQ THE RETURN SO THAT /0000, 7TVE——~" ) | AND ADJUSTABLE MINIMUM SET-POINT T0 208 OUTSIDE AIR. o Crorceos  FRACTORY SET 10 60 e
WATER TEMPERATURE ENTERING THE CHILLER DOES NOT EXCEED 80°. IF THE SYSTEM \EL,_:{:)_. YEME 2 HERTING MODE (ASHRAE . ol .2
WATER TEMPERATURE IS BELOW 80°, THE VALVE WILL BE FULLY OPEN. THE CHILLED / ' NOTES FOR DETAIL B/M-3: ‘ CYeLe 1 | o~ o«
WATER PUMP SHALL STAY ON AN ADDITIONAL 5 MINUTES AFTER SHUTDOWN OF TH/E/ WHEN THE SAMPLING CHAMBER TEMPERATURE IS BELOW THE HEATING SET-PDINT THE OUTSIDE AIR DAMPER IS o 2
, v & BARBER-COLMAN NETWORK 8000 MODEL GCM-84211 "GLOBAL CO " CLOSED, THE RETURN AIR DAMPER IS OPEN AND JHE COIL VALVE IS : :
CHILLER. /'/ * /2) i /@ \ @ , L CONTROL MODULE®. ;?:lmg SOEST‘-Tr;g': NATND(:;:;OCTOTItlVNAGLV’éAgEGGElNgLT)O TM%E OUTSIDE AorrENbAM:ESR TO':’EN;ET':)P’EISEATA%?JIEJSTRAIBSLEES =
! DULAT . -
THE SYSTEM PUNP, WARK 4, WILL BE DIRECTED TO START BY THE EMS/CPU UPONA CALL | o~ @ ngEB-ggER%g:r:\ELCTcggsclgTING OF MONOCHROME SCREEN VIEWING TERMINAL AND KEYBOARD; DAMPER 15 AT WINIMUM AND THE COIL VALVE 1S CLOSED. AS THE TEMPERATURE CONTINDES 10 RISE THE | a
FOR EITHER HEATING OR COOLING. IT WILL STAY ON FOR THE DURATIONOF THE DAY . —!! 3 ' - LIMTTED 10°A MINIRUM OF 600 (RDJUSTABLE) BY THE LOM LiMIT SENSOR AND CONTROLLER SET-POINT- . ) & .
AND WILL STAY ON AN ADDITIONAL 5 MINUTES AT THE END OF THE DAY-TO MATCH THE | B - _;/. (3) 1200 BAUD EXTERNAL MODEM CONNECTING T0 (T) VIA RS-232 CONNECTION ~ OW LINIT SENSOR AND COMTROLLER SET-POINT. : ®
DELAY OF THE BOILER OR CHILLER LOOP PUMP. THE SECOND SYSTE’(PUMP, ALSO MARK === - ,LLL O . COOLING MODE (ASHRAE CYCLE I): Y o
4, WILL COME ON AT ANY TIME DURING THE DAY AS REQUIRED BY (THE COOLING OR 4 DEDICATED TELEPHONE LINE TO BE FURNISHED BY OWNER, INCLUDING ALL CONNECTION WHEN THE SAMPLING CHAMBER SET-POINT 1S ABOV -
" " : b - E THE C I - -
HEATING "BTUH" REQUIREMENTS OF -THE SYSTEM. L ﬁtf JL J COSTS. g(‘sngSGTgTng EFI,N::U: ggé;éégﬂ AND THE COIL VALVE MODULE\)(THE—SN((;)PSEENT. POITNHTE’ TIT{EFQOO;J;Elll:{EG Aé:N%AEMP(Eﬁ 0
. e . ) - .
SYSTEM LOOP PRESSURIZATION ' )] BARBER-COLMAN MODEL GCS 81000 POWER LINE CARRIER COMMAND SYNT =
~ - KTO 120V RECEPTACLE \Z@ @ UNDER SPECIFICATION SECTION 15900. INSTALL AT LOCATION m”ﬁffolvﬁ%? BFEUsiNslst}LE\E (HEATING/COOLING MODE SELECTION: by
A SYSTEM PRESSURE TRANSMITTER IS LOCATED IN THE LOOP PIPING TO SENSE SYSTEM ) , : DISTRIBUTION. E:CEH ‘LW vaENr;ILI:TAJRORCOHNETARTJLNLGERoa CTOHOEUNG”MODE- IS SELECTED FROM THE SIGNAL FROM THE ®EMS/CPU™ TO el
PRESSURIZATION. SYSTEM PRESSURE SHALL BE NOTED AND RECORDED AT LOOP WATER | | \ | AR : UNIT CONTROLLER SHALL BE IN THE HEATING MODE UNTIL THE :
TEMPERATURE OF APPROXIMATELY 60°. THE SYSTEM PRESSURE SHALL BE CHECKED "EMS' SINGLE LINE DIAGRAM S TALLATION WiTH L G DMiaG, varey ANE CARRIER EQUIPMENT SHALL COORDINATE EMPERATURE IS LESS THAN 60 DEGREES. ©
EACH MORNING, PRIOR TO STARTUP, BY THE EMS/CPU. [IF SYSTEM PRESSURE SHOULD : PLANS AND PROVIDE EQUIPMENT THAT WILL NOT BE AFFECTEUD gN THE ELECTRICAL ONCE STARTED, THE UNIT VENTILATOR FAN SHALL RUN CONTINUOUSLY UNTIL SHUT OFF BY THE “EMS/CPU". -
FALL MORE THAN 15% BELOW THIS INITIAL VALUE, THE EMS/CPU SHALL ISSUE A DIAGRAMMATIC - THROUGH THE LIGHT DIMMING SYSTEM. Y STGNALS GENERATED WILL STEP ‘OONK T0 LOM SPEED WHER ROOM TEMPERATURE 15 IN THE ~DERD BANO~ REGION. WHEN THE URIT o
WARNING MESSAGE: “SYSTEM PRESSURE IS xx % BELOW INITIAL FILL VALUE. - VENTILATOR IS TURNED OFF FROM THE "EMS/CPU", THE COIL VALV[%EAA(:!DBAT':I% OTJETGSIX%';.AI‘:!HED'I‘\MJEHRE s‘ﬂff : A-.‘
POSSIBLE SYSTEM LEAK. SYSTEM LOOP MAY NEED TO BE MANUALLY REFILLED AND - BARBER-COLMAN COMMAND TRANSMITTER RECIEVER. CLOSE TO CONSERVE ENERGY. ' Job number |

INTERCONNECTING WIRING BETWEEN GLOBAL CONTROL MODULE AND POWER LINE CARRIER PESIGNATED UMY YENTILATOR:

© GLYCOL LEVEL RECHECKED." | DET A / L_ - m
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~ COMMAND SYNTHESIZER BY SPECIFICATION SECTION 15900. M DENOTES A UNIT VENTILATOR (ONE PER WING) THAT CONTAINS A ROOM SENSOR FOR TEMPERATURE
. FEEDBACK TO THE "EMS/CPU". THIS TEMPERATURE WILL WORK IN CONJUNCTION WITH OUTSIDE AIR
EXISTING A.C. WIRING. | . TEMPERATURE FOR OPTIMAL START DURING BUILD‘"‘S WARMUP .
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