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NETE
[ - NeW THERMOSTAT 0 BE MouNreED
| @ APPROK. ot AFF-RR—* lot— ~ MouNT™ CoNTROL- sWiTeHES FoR UNIT™ Hfzm‘t»sﬁs -6 ADJACENT T‘O
| | | THERMOSTATS sHONN —BeR— e |
Reterenca your RFI #105, dated April 12, 1994, regarding the . an 4 .
EMCS panel at Building 692 being non-operational. - ‘ ) B o o %WWW - ;

e et = e o ot it <

DESIGNED:

E. ABRAMIAN | MCCLELLAN AIR FORCE BASE - _cALIFORNIA b

ADAL BEPOT CORROSION CUNTROL FACILITY
G. NAKAMOTO | EXISTING BUILDING 692

a. REL.-4#80-.8tatens—conflicte exist __w gFiz q s :
We concur that the present EMCS panel is not functioning, betwecn unit heater -and water heater sequence. The control of ! P CHECKED :
. therefore the new hot water unit heaters at Building €92 will not ! . UH-1 through UH-6 is to be per drawing M-9, note 1, and Section : ’
be required to be tied into the EMCS system. 115950, paragraph 3.3.2, The EMCS is to monitor the heating K GDODWIN
e e . e system controls only, and is required for both buildings, per
¢ : ‘drawing M-14, Schematic 4. All control for UH-1 through UH-7 is P , Sy
'Reference your RFI #104, dated *April 11, 1994, regarding HVAC : to be accomplished with local controls. Operation is called out 8 0 8 {6 SUBMITTED: © DATE
3 panels at Building 692. on drawing M-10 (Sequence of Operation). For Units UH-1 through el ‘ . APPROVED:
. ‘ UH-6, . - . . P . i
The existing HVAC panel in Building 652 has been determined ‘ dhall g::ntggngﬁgtgtt:foggy:;: ::g\éi:‘:ﬁefor control All units 1-6 "O - ‘ ST vel o .
.to be inadequate in size to accoumodate the old and new HVAC ; . o i A SR re . R
: . . ‘ - controls. Therefore a new panel will need to be sized and i g B 4% . e 9/30/92 R
: : . T : ; : . } . installed to hold t.hs existing and new controls. i - : : I\ N—-—-——-—-—---r~
0 > S AFET Y PAY S
g T N \ [ & N




C-/1320/ e DISCHARGE AIR AT - SEQUENCE OF OPERATION
, B 692 - 6-0" ABOVE ROOF g 1
N\, ! {A. CONVENTIONAL OFFICE & BREAK ROOM: _, b 1
v EXHAUST AIR [M]s. ofs, » Y
; DAMPER PIPING HEAT PUMP SYSTEM-AIR TO AIR PACKAGED SPLIT SYSTEM ! R
| UNDER SLAB \ - HPU-1 - HPU-2 R .
o \ - FCU-1 - FCU-2 \_ .
| @ 4\’6 145 SPLIT SYSTEM HEAT PUMP UNIT SHALL BE ENERGIZED TH Bt,DG‘*
ISOLATION DAMPER T ENERGY MONITORING AND CONTROL SYSTEM (EMCS) (882,883) . Y
s S R 146 . ROOM THERMOSTAT FURNISHED WITH UNIT SHALL AUTOMATICALLY'
‘ '._T_. L | CONTROL HEATING AND COOLING OPERATION.
COMBUSTIBLE VAPOR-— @ I T
REL At SENSOR = 57 1B. CONVENTIONAL MISCELLANEQUS HVAC:
38&??83;18‘-‘: VAPOR - 0 CELL - TOILET EXHAUST FAN (EF-2 AND EF-3)
: f - MAKE-UP AIR FAN (MU-1). -
J 3 “é?%ﬁél% g%lﬁ T2 TOILET EXHAUST FAN SHALL BE INTERLOCKED WITH THE MAKE- UP
3 | MAKE-UP AIR UNIT (MU-1) (881) SHALL BE ENERGIZED THRDUGH
T | < 0 ‘ P e T s e e, T L
; ; APOR DET R THE T HE MAKE-U UCT SENSING SUPPLY AIR ., | | /
693 j—-—-b—-'/i\-d- ‘ —r I\- e — ) §459342‘4%T8 R4 TEMP (831) SHALL MODULATE (871) HOT WATER CONTROL VALVE | |
WALL * = 1 ] f j LOCATED IN CELL 2 (TCV-3) TO MAINTAIN 70°F MAXIMUM SUPPLY AIR TEMPERATURE. |
LOUVER - Ml [T . 631 MIX ) f L = | AND MONITORED BY ‘ ‘ |
W N T SH —— s s /’)
ST z SA | — s CONTROL SYSTEM | ;
A= I /_‘ > S PAINT STORAGE '\ - 5 ""—"-/ v - SIMILAR TO CELL 1 1C. CONVENTIONAL MECHANICAL ROQOM HVAC: 7
sHR g SA RA/ZEA d ‘ 7 - EXHAUST FAN EF-6 ~.
OSA————1 b, e STORAGE TO0L 900 930 e AN : - OUTSIDE AIR DAMPER AT INTAKE AIR LOUVER. | HE B
c-,i1887 | |- | > pld |l TRENCH L2050 TRENCH - UNIT HEATER UH-7. | N [
a3 L - e < EA « I R L i MONITOR ROOM TEMPERATURE THRU TEMPERATURE SENSOR (832). |} -
g /4 4 ‘ ~ HEATING | I }f R s FIIETTT TR WA T a;‘y }T 1 S P Ty ﬂh f§ S CONTRO -6, (884) OUTSIDE AIR DAMPER (884) AND |
1o COIL /\< )( 1[ ﬁ IREe & H-7/(872) .
—T | EF-6 SHALL BE SET TO OPERATE AT 85°F ON TEMPERATURE RI%SE
EVAPORATIVE HWS—¢ PRESS PRESS
COOLER OUTSIDE AIR DAMPER AT AIR INTAKE LOUVER SHALL BE NORMALLY
L2/ PEN AND SET TQ CLOSE WHEN EF-6 IS NOT G.
A R AINT ELL 2 /\ UH-7 SHALL BE SET TO OPERATE AT 40°F ON TEMPERATURE DQOP
PAINT MIX AREA HVAC FLOW DIAGRAM m PAINT CELL TRENCH VENTILATION (SIMILAR FO P C ) o HHTCH SHAUL TNCLUDE STHDLTANEOUSLY OPENING THE CONTROLS
{ ] ' \ ] VALVE (TCV-6) AT THE HOT WATER RETURN LINE. i
SCALE: NONE M-6,M-7 | M-10| SCALE: NONE . M-4 | M-10Q . W
~__—  PROVIDE COMPLETE OPERATIONAL 100% - SUPPLY — — < > < > G— I 0
- REFRIGERANT PIPING INSTALLATION 0sA  |@ | “100 o : AN AIR DAMPER ™ G F { = =2 1op oF pLENM | 1 -
bg O WALL \ FLANGE FOR REMOVAL OF DUCT s @ 22 0’ : ,
o INCLUDING SHUT OFF VALVES, CHECK SECTIEN M 1 60x66 RETURN A |l v i |
HPU-1 | — 1% VALVES, SOLENOIDS, FILTER DRYERS,  ——8 - \ — : DUCT ’ M FLo™ st eaNk )
STRAINERS, SITE GLASS AND EXPANSION o - 18 -~ ——  EXHAUST PLENUM - L 4 | BOD 16-0" & HWR / > M1 oUTLET FrRoM 1
% T /90 >—HHS 7 42'"0" e I Jon' 200" 1 G~ HWR-BOP 2476’ 6"HWSs LT L PLExGn I
( gL : o _—
AUTOMATIC | ) RETURN_AIR - Eﬂ ~-—WALL TO SUPPLY
e EXFILTRATION 3—HWR DAMPER 1 FILTER BANK < (A! 4 €<  HWS-BOP 23-0 J INLET TO PLENWM [ | FAN (SF) |
= \ - . \ S 1 : WSD;‘Q‘E% TRAP  =SEE" 6660 RETURN / § .
2 <A i) FOR FCU1 ilV | LOCATION OF MULTIPLE PITOT | ] 2 L T v Q
IRE e —————————— s —————— CU- — N N - | ‘ | ] N2 OUTSIDE AIR INLET b N | ;
- 303 } I TUBE AIR FLOW STATION e 7 | AIR o | o
=<l ;- 30% FILTER OFFICE TRANSFER AIR CORRIDOR 102" wioex | © [| 7 STRATGHTENING VANE CONSTRUCTION T A A V)| sF FLOW TO PLENUM FROM LOUVER | | 1
= * /50 108"HIGH |Il| 1~ | AND INSTALLATION SHALL BE v | e , FLOOR N |
Jiu s EXHAUST  [{[] =] | CONFIGURED PER INSTRUMENT | d s 3 £ ¢ ] 14-0" N
Z Wz e DUCT IREER MANUFACTURER TO PROVIDE LOUVER - =k L e A ff D
510 | \yrn1MUM N 1R N i R REQUIRED ACCURACY OF FLOW | 0. \ /)
H < O | OSA 1 \ | RATE THE AIR FLOW MEASURING | AIR o 4. \ DIFFUSER -~ SECTION 1
I 140 - i , « a , SX{\TIDN SHALL BE EMPIRICALLY FLOW o1 SILENCER | ;
X , | ] " CALIBRATED AFTER INSTALLATION ‘ 7. | Tn T \ — .
F_ | 882 TIRANSFER AIR & VSR TO PROVIDE AIR FLOW MEASURING QUTSIDE - oy SCALE: ;" = 1-0 - M-10 | M-10
2~0" |, O\ ACCURACY OF + 3%. . AIR DAMPER == \ FLOOR N1~
INTERLOCK @“F“@DESSBT | s ~ | ;
WITH MU-1 JANITOR 507 \ 1 - 96x96 DUQT gr2 884 .4
TO RUN WITH ./ " 50 ~ FLOW STRAIGHTENING VANES BOD 1t~ | : =
MU- 1 ' (TYP-2) 40" L AT -
) s 0 &/ T
INTERLOCK .f -
HPU-5 | — |3 WITH MU-1 DETAIL EXHAUST DAMPER & AIR FLOW MEASURING STATIO SECTION 5 ssa | ~
© TO RUN WITH e — —H ] 1 { i | ~
MU-1 SCALE =" = 1-0 T - &.M-7 | M-10| SCALE: " = 1-0" M-6.M-7 | M-10| ,
30% FILTER 1 ' ~1 7 . S
) o7 \ /1919 EA \
2 -] SA 57567 TRANSFER AIR TABLE 1 OUTSIDE | L
MINIMUM ——8> | 3’08985 EXFILTRATIOER ' AIR DAMPER l o o
: 2 reaams ot v S TO PAINT STOR. | : - {5 3
Al /1000 1607 PS-1 MECHANICAL ROOM ‘Lo
‘ | e L9k e = . 0SA ——p | e
1 ~ | ;
? L ‘ 3 SA SA /30 / SIZE A B C ASTM A36 '
883  BREAKROGM 185 1 1/2"& 3/4" o 1 1/2" 0o o " . .
FC A | SMALLER  SCH80 374 SCH80 PL 8"X8"X1/2 -
> 567 1407 EXFILTRATION T T | B ) 1/2 s o
RA s m—s " 174 " H " ”n "
| §> Feu-2 . | S , /95 / 6" & 8" 2" SCH8O 2" 3" SCHBO  PL 10"X10"X1/2" | SCALE: NONE Mg | M“ o
THERMOSTAT FROM ECU-1 R i AR S A
FOR FCU-2 SEE d 10 & 12 3 SCH80 3 4 SC HBO PL 10 X1O Xi/2 : pp b. RFI #93 states problems in coordination with EMCS and . | ‘
EXFILTRATION 1 L o | S i S
M=10 I M-10 14" 9” SCH8O = 4" 6" SCH8O |  PL 12"x12"x1” with the unit to suteest ioisn cond e, Toon themostac furnianed R
/ 100 / ! gpifacég:emg}: §MCS shall be as called out 2?, :ggtgggtiggawxng L6
_ - _ | | | ;o TS IX I XL
CONVENTIONAL AREA HVAC FLOW DIAGRAM 3 NOTE : . / te _ e p—— ]
{ 1| SRS TR ooumr /S /', LINE SIZE STD U-BOLT 8 R e
SCALE: NONE M~6,M-7,M-10 | M-10 : R ER VRN - / s W/DOUBLE HEX NUTS S ———
! \../ - " ,;&"’/ 16 b )\| // / a. Referenco—lo-made—to—ypews RPI F#80 states conflicts exist g e
WT BX15 | 5-0" | - ¢ / v oA L/ UR-1 " chreush 35’2?9‘22 L’:‘;:,.-“Siﬁf,fn;"ﬂ“;“"ﬁotJi‘e and Section T,
4-3"% BOLTS ' | T STREC IRAL o ] = CAN BE USED ON Y, y i Syeton Bonciess oniy. AT Lo, houtrod formirT,ihe earing - s
) S ;e mmcsmmsmIn e e e - "o ) : | / ! : drawing M-14, Schematic 4. All -control for UH-1 through UH-7 is
1 1 i : SLE STRULT A . - = HORIZONTAL PIPE l 4 ,3:_) ' 51/ (MTN) to ge aicomglighe(csl withciocgl cont:gle) ox;eragi:rt\ 13ﬂcilt}e‘d ou}t‘
PIPE 70 ON 5 GA(TYP) i 7 DET 19, o tu PLXiO”'XBH - S 8” LONG W/LOWER 5/: ! : I CF ) . 3}? sra:n:gthemos::guggly ci"o.'l ‘r)ep;:ire:nfor cg:trgl . All uniigug 6
v TYP DWG S_.ii \ g 2 TACK B /- S P SR £ shall turn on and off at the same time,
) AN . N STRAIGHT PIPE THREAD |
- ~ — WELD \ 3 o : }j
‘%‘WT 4X12 4 TYP. V \ 3 > \ P \\‘ T ".n 1 E A ; . Ly
(TYP) N L - Z"STIFF PL FA. < Lo = "B" HALF CPLG W/STRAIGHT < o N NER e s . =
3 N AN i SIDE o B (TYP) 0y Bl THRU NON-TAPER THREADS = - /(/ 7N | - _ BELR
N ) VN ! 1 ' ' 'T“ =R ‘\\ ) i = | : - REVISION DATE DESERIPTION \ BY BY
6 | S Give TYPS c{ | SR < MINZ L UTT T TACK WELD AFTER o i v s i
TYP> = D T . = PIPE L e WAXIZ(TYP) rd S INSTALLATION S ‘ . BASE PLATE NORMAN ENGINEERING CO. - DEPARTMENT OF THE ARMY ~- |
— = 1 AN A e 16 \ ~ T - P ; ‘ ‘ , T o SACRAMENTO DISTRICT, CORPS OF ENGINEERS M
16 C\“ . CHAM[" LR @450 \ 5 M - WAQHFR ONE OJ/; \I") i ‘ / 1?”X 12/ X iu ) CONSULTING FNGINEERS LOS ANGEUES, CALIFORNIA SACRAMENTO , AL TFORNTA : ] \ét
L (TYP) WAX13 (TYP) ‘ﬂ]« == Yy <”p o LARGER THAN "C s ) ° ' — |/
3, ‘ ; [ ‘i : " T B— | 1 GROUT S IENED: MCCLELLAN AIR FORCE BASE CALIFORNIA 1
-"STIFF PL 11 p : \\ D & l/< _ £ N\ A 2 : E. ABRAMIAN g |
T g CLEARANGE " 'qONS (HAX) Earance  WTOXIB N PR PS-1 \ : , — ADAL DEPOT CORROSION CONTROL FACILITY |
ot 17" X17"X53" (TYP) VERTICAL BRACING é , T 5 . o 5" CONCRETE ANCHOR BOLT
WAX13 /= 2 (TYP) AT PIPE ANCHOR ONLY e L ) / / \___ 3" CONCRETE ANCHCR BOLT S Th 5" eMpeovEnT Lena || D LOPEZ NEW AIRCRAFT PAINT FACILITY i
< ‘ SEE STRUCTURAL DWG.S-8 oo 7 WITH 5° EMBEDMENT LENGTH U oeour W N s
% REQUIRED ON “ANCHOR” WT4X12 NOT INCLUDED IN “GUIDE” ; | s 2.5 67 , " AT EACH CORNER W/ 3" GROUT AT EACH CORNER W/ 57 GROUT <. coopwin |  DETAILS AND SCHEMATIC DIAGRAMS | | |
pIPE ANCHOR & GUIDE K\ | ~ SUBNET T ZQ;EQV"D: SCALE s :;5" = 10" EC;N 8529 ’,
{ [ ’ BASE SUPPORT{ADJUSTAB%E | BASE SUPPORT/NON-ADJUSTABLE E
SCALE: NONE | M-6,M-7,M-8 | M=10 PIPE SIZES 2 THRU 14 PIPE SIZES 4" & SMALLER i D 9/30/92 |M710 100 25 Q051
P i wa ey ﬁ‘ Fon ;
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FUNCTIONAL ANALYSIS - _

VE PAYS

SEQUENCE OF OPERATION FOR PROGRAMMABLE PROCESE CONTROL SY$TEM

NOTES: 1.

1.

SYMBDLS USED IN SEOUENCE OF OPERATION TEXT:
‘#  INPUT/0OUTPUT OR MESSAGE SIGNAL NUMBER.
A . SEE DRAWING M-4. _
*  TAG NUMBER OR INPUT/OUTPUT NUMBER PROVIDED FOR
‘CELL 1 /BAY 1 SIMILAR NUMBERS FOR OTHER 3 BAYS
ARE REFERENCED HEREIN.

PERATIONAL ACTIVITY MANUAL SELECTION &

AUTOMATIC EVALUATI

. ‘Al

B)

C)

D)

E)

F)

THE OPERATIONAL ACTIVITY OF THE BAY IS SET MANUALLY
(HS-150) ». THE OPERATOR MAY SELECT ONE OF FOUR
ACTIVITIES:

CONVENT}ONAL #(151) »
SOLVENT L#(152) »
PAINTING #(153) »
“DRYING" #(154) =

DETERMINE NEW “CELL HVAC OPERATING MODES”

WHEN A CHANGE IN BAY ACTIVITY IS REQUESTED FOR

A BAY IN A CELL, THE CONTROL SYSTEM SHALL DETERMINE
WHICH OF SEVEN MODES THE CELL WOULD BE PLACED IN,
(TABLE 1)A, IF THE MANUAL SELECTION OF BAY ACTIVITY
WERE EXECUTED.

DETERMINE “SHARED SUPPLY & EXHAUST FAN STATUS” :

THE CONTROL SYSTEM SHALL DETERMINE THE REQUIRED " SHARED
SUPPLY & EXHAUST FAN STATUS REQUIRED TO SATISFY A
SELECTED CHANGE IN BAY CPERATIONAL MODE (TABLE 3)A .

REQUIRED NEW SHARED SUPPLY & EXHAUST FAN STATUS
EXCEEDING CAPABILITY OF SYSTEM:

IF,A SELECTED CHANGE IN BAY OPERATION WOULD REQUIRE

A “CELL 1 & 2 MODE COMBINATION SELECTION NOT POSSIBLE”

(SEE TABLE 3) A THEN DO NOT CHANGE THE CURRENT HVAC

SERVICE TO THE BAYS AND ISSUE A MESSAGE ~UNACCEPTABLE

MODE COMBINATION" USING A LIGHTED INDICATOR #(105)* AT THE BAY
HAND SWITCH #(151-154) = AND ISSUE A MESSAGE # (2051).

REQUIRED NEW SHARED SUPPLY & EXHAUST FAN STATUS
DGES NOT EXCEED SYSTEM CAPABILTY:

IF THE “SHARED SUPPLY & EXHAUST FAN STATUS” REOUIRED TO MEET THE

NEW REQUESTED BAY OPERATION IS NOT LISTED AS NOT POSSIBLE (TABLE J)A
THEN EXECUTE THE “BAY & CELL OPERATIONAL MODE CONVERSION SEQUENCE
AND CHANGE MODE INDICATOR LIGHT AT THE BAY LOCATED MANUAL CONTROL
STATION #(150)» TO INDICATE THE NEW OPERATIONAL ACTIVITY SELECTED

# (101, 102, 103, 104) .

DRY ACTIVITY SELECTED:

IF ONE BAY IN A CELL IS PLACED IN THE DRY ACTIVITY, THE OTHER BAY
IN THAT CELL SHALL ALSO BE MOVED TO THE DRY ACTIVITY. THE CONTROL
SYSTEM SHALL ONLY ALLOW CONVERSION AFTER THE DRY ACTIVITY TO THE
CONV. ACTIVITY. BOTH BAYS IN THE CELL UNBDER THE DRY ACTIVITY

WILL BE MOVED TO CONV. ACTIVITY IF THE OPERATOR SELECTS CONV.
ACTIVITY IN EITHER BAY. IF OTHER THAN CONV. ACTIVITY IS

SELECTED, ISSUE A MESSAGE AND ALARMS AS FOR #D. ABOVE.

ONLY ONE REQUEST FOR BAY ACTIVITY CHANGE ACCEPTED AT ONE TIME.

IF A REQUEST FOR BAY ACTIVITY CHANGE IS ISSUED #(151,152,1563,154) »
WHILE A PREVIOQUS ACTIVITY CHANGE REQUEST IS UNDER EVALUATION OR
WHILE IN THE "BAY & CELL OPERATIONAL MODE CONYERSION SEQUENCE
ISSUE A MESSAGE, AND LIGHTED INDICATOR AS IN "D ABOVE.

2. BAY & CELL OPERATIONAL MODE CONVERSION SEQUENCE

CONVERSION FRCOM A CURRENT OPERATIONAL MODE TO A NEW
MODE MUST BE ACCOMPLISHED IN A GRADUAL ORGANIZED STAGED SEQUENCE
TO MAINTAIN SERVICE TO BAYS NOT CHANGING OPERATIONAL MODE.

THE CONTROL SYSTEM MUST NOT ALLOW ADJUSTMENT OF SUPPLY FAN SPEED
TO RESULT IN "UNDER” OR “OVER" PRESSURIZATION OF THE BUILDING AND
DUCTWORK. THEREFORE, FOR EACH SUPPLY FAN WHICH SHALL REQUIRE A
CHANGE IN FAN SPEED, AN ADJUSTMENT IN DAMPER PQOSITION IS FIRST

REQUIRED.

A)

B)

C)

(FAN "SPEED" REFERS TO HIGH OR LOW RPM)
STAGE 1 SUPPLY FAN STATUS (SF-1A,1B,2A,2B):

DETERMINE THE REQUIRED SPEED OF EACH OF THE
FOUR SUPPLY FANS (TABLE 2) A .

DETERMINE WHICH SUPPLY FANS SHALL BE REQUIRED TO CHANGE SPEED
FROM THE CURRENT SETTING.

STAGE 2 ADJUSTMENT OF SUPPLY FANS (SF-1A,1B,2A,2B) : }'

IF A SUPPLY FAN SPEED MUST BE ADJUSTED FROM HALF TO FULL SPEED
PLACE THE SET POINT FOR THE RETURN DAMPER IN THAT BAY TO

67350 CFM, AND THE SET POINT FOR THE OUTSIDE AIR DAMPER IN THAT
BAY TO 67350 CFM, IN THAT BAY.

IF A SUPPLY FAN SPEED MUST BE ADJUSTED FROM FULL SPEEDITO HALF
SPEED, PLACE THE SET POINT FOR THE RETURN DAMPER IN THAT BAY AT
33675 CFM.

PLACE THE SET POINT FOR THE EXHAUST AIR DAMPERS FROM THE
EFFECTED BAY SO THAT,K THE TOTAL EXHAUST CFM FROM THE BAY" EQUALS
THE SUPPLY FROM THE “SHARED SUPPLY" (A) A . ADJUST THE SUPPLY FAN
SPEED UP OR DOWN #(181,182) *.

STAGE 3 ADJUSTMENT OF DAMPER FLOW RATE SET POINTS:

ADJUST THE DAMPER FLOW RATE SET POINTS FOR FOR THE SUPPLY AIR
FLOW RATE (A)A , RETURN AIR FLOW RATE (C)A OUTSIDE AIR FLOW RATE
(I) A AND EXHAUST CFM (TABLE 2)A . MAKE THE ADJUSTMENT IN 10 EQUAL
STEPS WITH AN ADJUSTABLE TIME DELAY BETWEEN STEPS OF 30 ,
SECONDS TO 60 SECONDS. THE CONVERSION SEQUENCE IS ~ SUCCESSFUL
WHEN ALL MEASURED FLOWS ARE WITHIN x10% OF THEIR SET POINTS.

3. SHARED SUPPLY FANS (SF-3A,B,C.D,E,F)

A)

B)

SF-3A & F:

IF THE "MODE OF THE TWO CELLS" (TABLE 3)A FOR THE CURRENT OR

FOR NEXT REQUIRED MODE REQUIRES MORE THAN ZERO SUPPLY FANS,

SF-3A AND SF-3F SHALL RUN #(081,086) MODULATE THE VIV (VARIABLE
INLET VANES) ON THESE FANS #(091,096) IN UNISON TO MAINTAIN THE
SUPPLY DUCT PRESSURE #(031). IF THE DUCT PRESSURE IS LOW,INCREASE
THE AIR FLOW RATE AND IF HIGH, DECREASE THE FLOW RATE.

STAGING OF SUPPLY FANS (SF-3B,C,D,E,):

IF THE VARIABLE INLET VANES ON SF-3A AND SF-3F ARE DRIVEN TO
80% FULL FLOW, START AN ADDITIONAL FAN. IF THESE VARIABLE INLET
VANES ARE DRIVEN TO 20% FULL FLOW, SHUT DOWN AN ADDITIONAL FAN.

PROVIDE AN ADJUSTABLE TIME DELAY (ABOUT 20 SECONDS) BETWEEN START
UP & SHUT DOWN OF FANS.

4. SHARED EXHAUST FANS (EF-iA,B,C,D,E,F,G,H)

THE EXHAUST FANS SHALL BE CONTROLLED IN A MANNER SIMILAR TO
THE SHARED SUPPLY FANS.

A) EF-1A & H:

EF- 1A & 1H #(071,078) SHALL RUN AT ALL TIMES IF THE “MODE OF THE
TWO CELLS” (TABLE 2)A INDICATES THE NUMBER OF EXHAUST FANS TO BE
OTHER THAN ZERO.

VARIABLE INLET VANES ON EF-1A & iH SHALL BE CONTROLLED IN UNISON
#(092,098) TO SATISFY DUCT PRESSURE #(032) AIR FLOW SHALL BE

,INCREASED IF DUCT PRESSURE IS TOO HIGH AND DECREASED IF DUCT

PRESSURE IS TGO LOW..

10.

B)

STAGING OF EXHAUST FANS (EF—iB.C.D.E.F,G):

THESE FANS SHALL BE STAGED. IF THE VARIABLE INLET VANES
(EF-1A & 1H) OPEN TO 80% FULL FLOW, START AN ADDITIONAL
FAN. IF THE VANES CLOSE TO 20% FULL FLOW SHUT DOWN ONE FAN.

PROVIDE AN ADJUSTABLE TIME DELAY (ABOUT 20 SECONDS)
BETWEEN START-UP & SHUT-OFF FANS.

'SEQUENCE OF SHARED SUPPLY FAN START-UP & SHUT-DOWN

PRECEDENCE OF FAN STARTING ORDER SHALL BE ROTATED BETWEEN

SF -

3B,C,D, & E #(082,083,084,085) TO PROVIDE APPROXIMATELY

EQUAL TOTAL RUN TIMES FOR EACH FAN. CHANGE THE
ORDER OF PRECEDENCE WHEN ANY ONE FAN ACCUMULATES

AN

ADJUSTABLE ADDITIONAL RUN TIME OF ABOUT 24 HRS.

SEQUENCE OF EXHAUST FAN START-UP & SHUT DOWN

PRECEDENCE OF EXHAUST FAN (EF-1B,C,D,E,F,G) STARTING ORDER
#(072,073,074,075,076,077) SHALL BE ROTATED IN A
MANNER SIMILAR TO SUPPLY FANS (SF-3B,C,D,E).

HYDROCARBON VAPOR DETECTION & REMOVAL

SNTADLE GAS S oo R sHouLR BE

A)

B)

C)

TAMMILAPLE THEOUSH THE BURROJGHS
DETECTION: CORP. PER, RET %40 & 88 REe 35

IF COMBUSTIBLE VAPOR CONCENTRATIONS ARE MEASURED AT OR ABQOVE

50 PARTS PER MILLION DURING THE DRY ACTIVITY IN ANY BAY, THE
CONTROL SYSTEM IN THAT BAY SHALL ATTEMPT TO SWITCH THE BAY TO

SOL ACTIVITY, AS IF THE SOL ACTIVITY WERE SELECTED MANUALLY

(SEE 1.A, ABOVE) IF THIS CONVERSION IS DETERMINED TO BE ~NOT
POSSIBLE” (SEE 1.E ABOVE) THEN WAIT FIVE MINUTES AND ATTEMPT

THE ABOVE CONVERSION (SEE 1.A+ABOVE) IF AFTER THREE ATTEMPTS

THE SOLVENT CONCENTRATION FOR. THE BAY IS STILL ABOVE 50 PARTS

PER MILLION AND CONVERSION TOr THE SOL ACTIVITY IS NOT ACCOMPLISHED,
SOUND AN ALARM # (2000, 2002) , ACTIVATE THE STROBE #(2001) AND
ISSUE A MESSAGE #(2145)*. IF THE COMBUSTIBLE VAPOR CONCENTRATION
EXCEEDS 100 PARTS PER MILLION DURING ANY ACTIVITY, INCLUDING THE
THE SOL ACTIVITY, SOUND ALARMS # (2000, 2002) ACTIVATE THE STROBE
# (2001) AND ISSUE A MESSAGE # (2146) AND ATTEMPT THE CONVERSION

TO THE SOL ACTIVITY (IF NOT CURRENTLY OPERATING IN THE SOL ACTIVITY)
AS DESCRIBED ABOVE FOR 50 PPM. IF THIS CONVERSION TO THE SOL
ACTIVITY IS NOT ACCOMPLISHED AFTER THREE ATTEMPTS, THE ALARMS,
STROBE AND MESSAGE # (2000, 2001, 2002) AND (2146)* WILL HAVE BEEN
PREVIOUSLY ISSUED AND SO THE NOTIFICATION LISTED FOR 50 PPM
DETECTED WOULD NOT BE REQUIRED. CONTINUE TO ATTEMPT CONVERSION
TO THE SOL ACTIVITY AT FIVE MINUTES INTERVALS AS LONG AS THE
COMBUSTIBLE GAS VAPOR IS ABOVE 100 PARTS PER MILLION AND THE
SEQUENCE INITIATED BY DETECTION AT OR ABOVE 25% OF THE LOWER
EXPLOSIVE LIMIT HAS NOT BEEN INITIATED.

IF COMBUSTIBLE VAPOR CONCENTRATION IS MEASURED AT OR ABOVE
25% THE LOWER EXPLOSIVE LIMIT IN ANY BAY #(141,143,144)* OR
IN THE TRENCH EXHAUST SYSTEM # (142) 442 OR ANY OF THE BAY
TRENCHES #(145,146)+« THEN THE HVAC SYSTEM FOR ALL FOUR BAYS
SHALL SWITCH INTO THE “EMERGENCY VAPOR EXHAUST MODE

EMERGENCY VAPOR EXHAUST MODE:

A MESSAGE INDICATING LOCATION OF VAPOR DETECTION SHALL BE
ISSUED EXAMPLE: "COMBUSTIBLE VAPCOR IN EXHAUST EXCEEDS 25%
LEL EXHAUST CELL 2, BAY A" #(2144,2141,2143,2142)» # (2041,
2042) . A TROUBLE ALARM SHALL BE ISSUED # (2000) PAINTING
COMPRESSED AIR SHALL BE SHUT OFF BY CLOSING SOLENOID # (591) .
ACTIRSTED#(2001) AND ALARM # (2002) IN EACH BAY SHALL BE

\% .

HVAC SYSTEM OPERATION DURING EMERGENCY VAPOR EXHAUST MODE :

ALL OUTSIDE AIR DAMPERS SHALL BE OPENED FULL #(198)#* ALL
SUPPLY AIR DAMPERS SHALL BE OPENED FULL #(197) = ALL EXHAUST
AIR DAMPERS SHALL BE OPENED FULL #(191,192,193,194,195) % ALL
RETURN AIR DAMPERS SHALL BE MOVED TO FULL CLOSED #(196) *.
ALL FOUR OF THE SUPPLY FAN (SF-1A,B & 2A,B) SHALL BE MOVED
TO FULL SPEED #(181,182) *.

FIVE OF THE SIX SHARED SUPPLY FANS (SF-3A,B,C,D,E,F) SHALL
BE STARTED UP_# (081,082,083,084,085,086) WITH THE VARIABLE
INLET VANES AT FULL FLOW #(091,096) .

ALL EIGHT EXHAUST FANS (EF-1A,B,C,D.E,F,G,H) SHALL BE STARTED
#(071,072,073,074,075,076,077,078) WITH THE VARIABLE INLET VANES
AT FULL FLOW #(092,098).

BOTH TRENCH EXHAUST FANS (EF-7,8) SHALL BE STARTED IF NOT
ALREADY RUNNING # (061,062) .

BAY HEATING

IF THE PUMP SERVING THE EC (EC-1A)#* IS NOT RUNNING OR IF THE
EC IS UNDER CONTROL OF THE HUMIDITY SENSOR #(122) #,THE
HEATING COIL (HC-1A)= SHALL BE USED FOR SPACE TEMPERATURE

CONTROL.

IF BAY ROOM TEMPERATURE #(121) IS ABOVE THE SET POINT,

# (001,002,003) FOR THE CURRENT BAY ACTIVITY,
THE HEATING COIL BANK TEMPERATURE CONTROL VALVE (TCV-1A)=* SHALL

BE MODULATED TO REDUCE FLOW OF HOT WATER #(171) =.

THE TCV SHALL

SIMILARLY BE MODULATED TO INCREASE FLOW OF HOT WATER THROUGH
THE COIL BANK IF THE ROCM TEMPERATURE IS BELOW SET POINT.

BAY COOLING

IF THE EC

(EC-1A) » IS NOT UNDER CONTROL OF THE HUMIDITY SENSOR

#(122)» AND THE TEMPERATURE CONTROL VALVE (TCV-1A)=* IS SET AT
MINIMUM FLOW THROUGH THE HEATING COIL, THEN THE PUMP SERVING THE EC
SHALL BE STARTED IF NOT RUNNING #(161)* AND THE FACE AND BYPASS
DAMPERS SERVING THE EC (MD-5A,MD-6A-1,2,3,4)* SHALL BE MODULATED

#(163,162)* TO SATISFY ROOM TEMPERATURE #(121).

MORE AIR SHALL BE

ALLOWED TO FLOW THROUGH THE EC IF BAY ROOM TEMPERATURE IS HIGH

" AND LESS IF TEMPERATURE IS LOW.

IF ONE BAY OF A CELL IS USED FOR PAINTING AND THE EC SERVING
THAT BAY IS UNDER THE CONTROL OF THE HUMIDITY SENSOR, THE EC
SERVING OTHER BAY SHALL ALSO BE UNDER CONTROL OF ITS HUMIDITY
SENSOR, TO AVOID INTERFERENCE WITH PAINTING HUMIDITY CONTROL.

THE CONVENTIONAL HVAC CONFIGURATION INCLUDES A HIGH VOLUME OF

RECIRCULATED AIR WHEN A BAY IN A CELL IS "CONV.
BAY IN THAT CELL IS OTHER THAN

AND THE OTHER

'CONV”. (MODES {1 & B) THE EC

SERVING THE CONV BAY SHALL NOT BE USED. AND COOLING SHALL BE

ACCOMPLISHED BY THE EC SERVING THE OTHER BAY.

IF A CELL IS IN

MODE 4 (BOTH BAYS “CONV”) AND COOLING IS REQUIRED OF THE EC
UNITS SERVING THAT CELL., CLOSE THE RETURN AIR DAMPER. # (196) *
AND PLACE THE SET POINT FOR ONE OF THE BAY EXHAUST DAMPERS IN
EACH BAY AT 30250 CFM.

BAY HUMIDIFICATION

A)

B)

HUMIDITY CONTROL REQUIRED:

IF THE BAY IS IN USE FOR PAINTING (HS-150)* AND THE BAY
HUMIDITY SENSOR # (122) * INDICATES HUMIDITY IS ABOVE THE
HIGH SET POINT #(004) OR BELOW THE LOW SET POINT # (005)
THE EC (EC-1A) * SHALL OPERATE UNDER THE CONTROL OF THE
HUMIDITY SENSOR.

EC OPERATION UNDER “CONTROL OF BAY HUMIDITY SENSOR”:

IF BAY HUMIDITY IS ABOVE THE HIGH SET POINT #(004) REDUCE
FLOW OF AIR THROUGH THE EC BY MODULATING THE FACE ‘AND
BYPASS DAMPERS # (162,163) *

IF BAY HUMIDITY IS BELOW THE LOW SET POINT #(005) , POWER THE
EC PUMP #(161)* AND INCREASE FLOW THROUGH THE EC BY MOBDULATING
THE FACE AND BYPASS DAMPERS #(162, 163)*

12.

13.

14.

15.

- 16.
17

18.

19.

20.

21.

22.

SAFETY PAYS

IF PRESSURE DROP "HROUGH A FILTER BANK EXCEEDS THE LEVEL
BELOW, SOUND A TRUUBLE ALARM # (2000) AND ISSUE A MESSAGE
INDICATING THE SUBJECT FILTER BANK AND ITS LOADED CONDITION

EXAMPLE :"HIGH PRESSURE DROP: F-1A" #(2131-2134) »
F-1A,B,C.D | 0.80 IN WC #(134)=
Fr_°£2}\ 'ES 9[: c[) () -E}() }ZPJ VT(: #‘ (1.:5:5) * 7
F-3A.B.C.D » HAND MODE OF PROCESS
F-4A.B.C.D 0.75 IN WC #(131) = Fﬂﬂy?&* STARTERS &m“tzﬁL%m>E%i§;
F-5A.B.C.D DISABAED T PREVENT

2.0 INWC #(132)s | OVER PRESSURIZATION FEES

F-6A,B.C.D RFE] |4, SEE sHBEET E- 12

EXCESSIVE SUPPLY AIR PRESSURE OR EXHAUST AIR PRESSURE ‘

IF THE SUPPLY AIR DUCT PRESSURE EXCEEDS 6 INCHES WATER COLUMN

# (031) SHUT DOWN AIR SUPPLY FANS # (081-086) . IF THE EXHAUST
DUCT NEGATIVE PRESSURE EXCEEDS 8 INCHES WATER COLUMN # (032)
SHUT DOWN AIR EXHAUST FANS #(071-078) .

ISSUE A TROUBLE ALARM # (2000) AND ISSUE THE APPROPRIATE MESSAGE
# (2031 OR 2032) .

EXCESSIVE PLENUM PRESSURE

IF PLENUM PRESSURE EXCEEDS +20 POUNDS PER SQUARE FOOT FOR THE
SUPPLY PLENUM #(135)* OR -25 POUNDS PER SQUARE FOOT FOR THE

EXHAUST PLENUM # (136) * OR 3% POUNDS PER SQUARE FOOT #(133) *

FOR THE DOOR PLENUM, OR *2.5 POUNDS PER SQUARE FOOT #(137)* FOR
FOR THE PAINT CELL, THEN SHUT DOWN ALL PROCESS FANS #181*,
081-086,071-078) SOUND AN ALARM # (2000) AND DISPLAY A MESSAGE
INDICATING EXCESSIVE PLENUM OR BUILDING PRESSURE # (2035) .

BREATHING AIR UNIT TROUBLE (BAU-1)

IF A TROUBLE SIGNAL IS ISSUED BY THE BREATHING AIR UNIT, '
#(593) . ISSUE AN ALARM # (2000) AND A MESSAGE #(2091). SHUT
OFF THE PAINTING COMPRESSED AIR SUPPLY #(591) AND BREATHING
AIR SUPPLY, #(592) ISSUE AN ALARM IN EACH BAY # (2003) AND
ACTIVATE A STROBE IN EACH BAY #(2001) .

OPERATING VARIABLE DISPLAY

PROVIDE DISPLAY OF OPERATING VARIABLES (NUMBERS FROM

1000 TO, 1999) AS LISTED IN THE "OPERATING VARIABLE DISPLAY
MESSAGE” TABLE. VARIABLES SHALL BE DISPLAYED BY SCROLLING THE
GRAPHIC DISPLAY.

VARIABLE SET POINTS

SET POINTS FOR TEMPERATURE, HUMIDITY AND DURATIONS SHALL BE -
RE-SETTABLE” BY THE OPERATOR WITHOUT ALTERING SOFTWARE.
#(001,002,003,004,005, 011,012,013,014,015,016,017,018) .

SMOKE DETECTION

IF SMOKE IS DETECTEO;IN THE RETURN AIR #(147)=* OR SUPPLY TA
AIR #(148)», SHUT DOWN THE SUPPLY FAN #(181) % AND ISSUE A
TROUBLE ALARM #(2000), AND TROUBLE MESSAGE # (2147) *

FIRE ALARM CONDITION

IF THE BUILDING FIRE SYSTEMS RELAY A FIRE DETECTED SIGNAL

INDICATING A FIRE IN CELL { OR CELL 2 #(710,720), THE SUPPLY

FANS AND EXHAUST FANS SERVING THE PAINT CELLS SHALL BE

SHUT DOWN (SF-1A,B,2A,B,3A,B,C,D,E,F) (EF-1A,B,C,D,E.F,G,H)

z§?gi.?235083.084.085,086)#(071,072,073,074.075,076.077.078)
* * -

SHUT DOWN OF THE AIR FLOW WILL ALLOW RISING HOT AIR FROM A FIRE
TO OPEN SPRINKLERS DIRECTLY ABOVE THE FIRE. ISSUE MESSAGE # (2500)

SYSTEM "RE-START"

(START-UP OR FOLLOWING POWER FAILURE, OR EMERGENCY SHUT
DOWN CONDITION)

IF THE SYSTEM IS OPERATING IN A MODE COMBINATION NOT LISTED
(TABLE 3) A ,THE SYSTEM MAY ONLY BE MOVED TO MODE 4 ‘IN BOTH
CELLS. AFTER THE SUCCESSFUL COMPLETION OF THE CONVERSION TO
AETTVTTQE COMBINATION, THE OPERATOR MAY SELECT ANOTHER BAY

FAILURE OF "BAY & CELL OPERATIONAL MODE CONVERSION SEQUENCE”

IF THE "CONVERSION SEOUENCE EXTENDS OVER A PERIOD OF TEN
MINUTES AND IS NOT YET ~SUCCESSFUL SOUND AN ALARM # (2000)
AND ISSUE A MESSAGE # (2052) ~UNSUCCESSFUL PROCESS AIR MODE
CONVERSION”. CONTINUE TO ATTEMPT THE CONVERSION SEQUENCE
UNTIL IT IS SUCESSFUL OR UNTIL A NEW ACTIVITY SELECTION IS
MADE #(151,152,153,154), UNDER THIS CONDITION ONLY A
CONVERSION TO THE CONVENT;ONAL MODE IS ACCEPTABLE. ALL OTHER
SELECTIONS WILL ISSUE AN ~UNACCEPTABLE MODE COMBINATION
MESSAGE # (2051) .

ALARMS & STROBE DURATION

ALARMS AND STROBES WILL CONTINUE AFTER INITIATED, UNTIL SILENCED
BY OPERATOR CONTROLLED SILENCE SWITCH #(006) LOCATED IN THE OFFICE
NEAR THE GRAPHIC DISPLAY. ALL ALARMS FOR SEPARATE CONDITIONS
SHALL BE UNIQUE AND AUDIBLY DISTINGUISHABLE FROM EACH OTHER

~AND FROM THE FIRE ALARMS # (2000, 2002, 2003).

HOT_ WATER GENERATION CONTROLS

A.HX CAPACITY SHALL BE MODULATED BY CONTROLLING #(571) THE STEAM
TCV VALVE (TCV-4) TO MAINTAIN HWS TEMPERATURE LEAVING THE
HX AT THE SPECIFIED SUPPLY TEMPERATURE WHEN HOT WATER IS
FLOWING # (521) .

B.1IF HEATING IS REQUIRED FOR ONE OR MORE BAYS, START BOTH
OF THE LARGE PUMPS (P-1A/B) #(561,562).

C.OUTDOOR AIR TEMPERATURE BELOW 40°F (FREEZE HAZARD) # (021) ,
SHALL CAUSE INITIATION OF FLOW THROUGH THE PROCESS HWS
PUMPS (P-1A/B) AND THE CONVENTIONAL HWS PUMP (P-2) (IF
NOT OPERATING FOR BUILDING HEATING AT THAT TIME) TO
PREVENT FREEZING # (561,562,563), ISSUE A MESSAGE INDICATING
FREEZE PREVENTION OPERATIONAL MODE # (2551).

D. THE PROCESS HWS PUMPS SHALL OPERATE AS LONG AS THE PROCESS AIR
(CELL HVAC SYSTEM) DEMANDS HEATING OR OUTDOOR TEMPERATURE
ISLBE%OgSAO°F THE CONVENTIONAL HWS PUMP SHALL RUN AT
ALL TIM
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23. PAINT MIX AREA PROCESS VENTILATION: | TN
_ EVAPORATIVE COOLING UNIT (ECU-1) SHALL BE CONTROLLED FOR .

SEE Rﬁqu;CONTINUOUS OPERATION. RETURN/EXHAUST FAN (EF-5) SHALL BE

ﬁﬁiﬁf“ | &

7 CONTROLS

FATROLS 10
&ﬁ‘wif?ﬁé
PANEL.

24 .

25.

MOUNT LD

INTERLOCKED WITH ECU-1 TO OPERATE SIMULTANEOUSLY.A TEMPERATURE
SENSOR SENSING OUTSIDE AIR TEMPERATURE # (021) AND ROOM
\TEMPERATURE # (631) SHALL IN SEQUENCE START/STOP RECIR-
'VgteglNgchgER PUMP #(661) AND MODULATE #(671) HOT WATER

COOLING MODE IS DEFINED AS OUTDOOR AIR TEMPERATURE GREATER
THAN 75°F. OUTSIDE AIR DAMPER SHALL BE 100% OPEN #(694),
ggggR:(éég)DAMPER CLOSED #(693) AND EXHAUST AIR DAMPER

ECONOMIZER MODE IS DEFINED AS OUTDOOR AIR TEMPERATURE

LESS THAN 75°F AND GREATER THAN 60°F. OUTSIDE AIR DAMPER,
~RETURN AIR DAMPER AND EXHAUST AIR DAMPER SHALL BE |

MODULATED # (694,693,692) BY ROOM TEMPERATURE SENSOR #(631) .

HEATING MODE IS DEFINED AS OUTDOOR AIR TEMPERATURE LESS
THAN 60°F. OUTSIDE AIR DAMPER SHALL BE SET AT MINIMUM OPEN
POSITION #(694), RETURN AIR DAMPER OPEN # (693) AND EXHAUST
AIR DAMPER CLOSED # (692) .

EMERGENCY MODE IS DEFINED AS COMBUSTIBLE GAS MONITOR # (641)
THRU SENSOR #(641) IN RETURN/EXHAUST AIR DUCT,INDICATES
LEVELS OF COMBUSTIBLE GAS ABOVE 25% OF THE LOWER EXPLOSIVE
LIMIT. ISOLATION DAMPER IN RETURN AIR DUCT SHALL CLOSE #(691),
EXHAUST DAMPER OPEN # (692), OUTSIDE AIR DAMPER OPEN # (694)

AND RETURN AIR DAMPER CLOSED # (693) .

SOUND A TROUBLE ALARM # (2000) WITH A MESSAGE "COMBUSTIBLE
VAPOR EXCEEDING 25% LEL IN PAINT STORAGE ROOM” #(2641) .

EXHAUST AIR FAN EF-4 IN MIX ROOM SHALL BE CONTROLLED FOR
CONTINUOUS OPERATION # (682). AIR FLOW SWITCH SHALL MONITOR
EF-4 AND EF-5 FOR REMOTE ALARM UPON FAILURE #(611,612) ,#(2000) .
A TROUBLE MESSAGE SHALL BE PROVIDED #(2611) OR #(2612) .

DAMPER CONTROL & “SET POINTS”

DAMPERS SHALL BE MODULATED TO SATISFY THE CURRENT “SET POINT

AIR FLOW SHALL BE MEASURED AT THE DAMPER THROUGH THE FLOW
ELEMENT LOCATED AT THE DAMPER, DAMPER ACTUATORS SHALL BE
MODULATED MORE OPEN OR CLOSED AS REQUIRED TO DRIVE THE MEASURED
FLOW TO THE “SET POINT”. THE AIR FLOW (CFM) MEASURED SHALL BE
DETERMINED BY MULTIPYING THE MEASURED AIR VELOCITY BY ACTUAL

FLOW AREA AT THAT LOCATION. OUTSIDE AIR THROUGH MD-3A,B,C&D SHALL
BE DETERMINED BY DEDUCTING THE RETURN AIR FLOW #(FE116)* FROM THE
MIXED RETURN AND OUTSIDE AIR #(FE118) =

PROCESS AIR VENTILATION SYSTEM ACCESS SAFETY INTERLOCK

PROVIDE POSITION SWITCHES #(038,039) AND LIGHTED INDICATOR ON EACH
OF THE TWO EXTERIOR ACCESS DOORS TO THE MECHANICAL EQUIPMENT SPACE
ABOVE THE SUPPORT BUILDING. IF ANY OF THE FANS (SF-3A,B,C.D.E.F)

Nﬂwﬁﬁﬁngfﬂ ARE IN OPERATION (RUNNING) THEN POWER THE LIGHTED INDICATORS

# (2035) . PROVIDE AN ENGRAVED PLASTIC SIGN NEXT TO BOTH INDICATORS

%ﬁxREADING DO _NOT _ENTER WHEN LIGHT IS ON, INDICATING SUPPLY FANS

ARE RUNNING”. IF THE DOOR MOUNTED POSITION SWITCH INDICATES THE

AT AFFROX . TT%HDOORS ARE AdAR DEACTIVATE THE SHARED SUPPLY FANS (SF-3A,B,.C,D,E.F)

CF

26.

27.

CREFHT AND ISSUE AN ALARM # (2000) AND A TROUBLE MESSAGE # (2036) .

OPERATIION OF CONTROL SYSTEM DURING AIR BALANCE AT SYSTEM START-UP

AIR FLOW RATES LISTED IN (TABLE 2) A MAY REQUIRE ADJUSTMENT TO
ACCOMMODATE ACTUAL CONSTRUCTED CONDITIONS (EXAMPLE PLENUM LEAKAGE OF
AIR, DUCTWORK PRESSURE LOSS) THE LISTED AIR FLOW RATES SHALL BE

ADJUSTABLE USING A PORTABLE PROGRAMMING STATION. THE SEQUENCE REQUIRED

SHALL BE CONVENIENT AND SHALL REQUIRE NO MORE THAN ONE INPUT FOR ONE
VARIABLE LISTED (TABLE 2) A.

AUTOMATIC MOODE

DURING THE PAINT AND DRY ACTIVITIES, A TIME CLOCK WILL ATTEMPT TO
SWITCH THE SYSTEM TO THE NEXT ACTIVITY AS IF A MANUAL SELECTION
WERE MADE (SEE 1.A ABOVE). THE TIME DURATION SHALL BE OPERATOR
ADJUSTABLE FOR EACH BAY AND BOTH ACTIVITIES #(011, 012, 013,

014, 015, 016, 017, 018). IF THE REQUESTED CONVERSION IS ”NOT-
POSSIBLE” (SEE 1.E ABOVE) THEN REQUEST THE CONVERSION AT TEN MINUTES
INTERVALS UNTIL IT IS POSSIBLE. THE SYSTEM WILL CONVERT FROM THE
PAINT ACTIVITY TO THE DRY ACTIVITY (OR TO THE SOL ACTIVITY IF
HYDROCARBON VAPOR IN THE BAY EXCEED 50 PARTS PER MILLION) AND

FROM THE DRY CYCLE WILL CONVERT TO THE CONVENTIONAL CYCLE.

a. ﬁoéefeaeo—ieomade-cu-youc RFI 80 states conflicts exist
bectween unit heater and water heater sequence. The control of
UH-1 through UH-6 ia to be per drawing M-9, note 1, and Section
15850, paragraph 3.3.2. The EMCS is to monicor the heating
system controle only, and is required for both buildings, per
drawing M-14, Schematic 4. All control for UH-1 through UH-7 ia
to be accompliahed with local controls. Operation io called out
on drawing M-10 (Sequence of Operation). For Units UH-1 through
UH-6, one thermostat only is required for control. All units 1-6
ahall turn on and off at the same time.
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PROCESS CONTROL 1/0 LISTING

'FOR PROGRAMMABLE PROCESS CONTROL SYSTEM

"PROCESS CONTROL I/O LISTING

FOR PROGRAMMABLE PROCESS CONTROL SYSTEM

TAG NUMBERS

MESSAGE SCHEDULE

Ecy- HﬁéTavé; DD D&-LDDTPQDAxDI%ﬁ&.S

CONTROLS 10 BE LOCATED N‘WH&’PP&U

TAG NUMBERS TYPE FUNCTION REF REMARK
2000 DO | TROUBLE ALARM M-4 | NEAR GRAPHIC DISPLAY IN |
200 oo [ sse || S B epm e otewes
2002 DO | ALARM (SOLVENT VAPOR) M-4 S?EHIEDEOEnTcskéoéNDICATES
2003 DO | ALARM (BREATHING AIR) M-4 SSEA%HIﬁg??IgE%k;EﬁgéCATES
101,201,301,401 | DO INDILATE BAY IN CONV M-4| INDICATOR LIGHT
102,202,302,402 | DO | FR2ICATE BAY IN SOL ~ |M-4| INDICATOR LIGHT N
103,203,303,403 | DO ANDICATE BAY IN PAINT - |M-4| INDICATOR LIGHT )
104,204,304,404 | Do | FRDICATE BAY IN DRY M-4 INDIDATDP LIGHT S
105,205,305,405 | DO | ;NPIGAIE REQUESTED M-4| INDICATOR LIGHT -
o6 | o1 | A suewe s | SESRNISR, SELECTION o7 Svrrcy
o |oo| Lrowe morowron |w-a| PGS et EAN v access
o |or | osmovswron  |wa| EEFIB S DA
039 DI | POSITION SWITCH M-4 EDDERASSVEOgEngchSUILDINSV

*

FOR PROGRAMMABLE PROCESS CONTROL SYSTEM
TAG NUMBERS MESSAGE “«
; UNACCEPTABLE MODE
2051 e CDMBINATIDN%
e "COMBUSTIBLE VAPOR IN RETURN,
| | EXCEEDS 25% LEL CELL 1 BAY A"
2241 COMBUSTIBLE VAPOR IN RETURN,
) ) EXCEEDS 25% LEL CELL 1 BAY B
o34t "COMBUSTIBLE VAPOR IN RETURN,
- EXCEEDS 25% LEL CELL 2 BAY A"
244 | "COMBUSTIBLE VAPOR IN RETURN,
| EXCEEDS 25% LEL CELL 2 BAY B"
o140 "COMBUSTIBLE VAPOR IN TRENCH
| | EXCEEDS 25% LEL” CELL f
240 "COMBUSTIBLE VAPOR IN TRENCH
| EXCEEDS 25% LEL” CELL 2 B
5142 "COMBUSTIBLE VAPOR IN SUPPLY
| EXCEEDS 25% LEL CELL 1 BAY A’
0043 "COMBUSTIBLE VAPOR IN SUPPLY
B EXCEEDS 25% LEL CELL 1 BAY B"
343 "COMBUSTIBLE VAPOR IN SUPPLY,

EXCEEDS 25% LEL CELL 2 BAY A"

—

‘“5;43 COMBUSTIBLE VAPOR IN SUPPLY
_EXCEEDS 26% LEL CELL 2 BAY B”

2147 | "SMOKE DETECTED IN DUCT WORK
CELL { BAY A"

OPERATING VARIABLE DISPLAY MESSAGE
FOR PROGRAMMABLE PROCESS CONTROL SYSTEM
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2247 S "SMOKE DETECTED IN DUCT WORK |
| | CELL { BAY B
2347 "SMOKE DETECJED IN DUCT WORK
B ] CELL 2 BAY A
2447 "SMOKE DETECTED IN DUCT WORK
, . | CELL 2 BAY B B
2131 "HIGH PRESSURE,A DROP
- - F-3 &4, A& B
2431 | "HIGH PRESSURE DROP
m | F-3&4, C& D" B )
221:322 o F&I(S%* FDF?EZSSE;L”?EZ E)F?CJFD
| F-B& 6, A&B | B
"HIGH PPESSUPE DROP
| 2432 | F5&6,C&D"
2133 "HIGH PRESSURE DROP F—2A"
2233 "HIGH PPESSUPE DPDP F- 28
2333 HIGH PPESSDPE DPDP F- aD
2433 HIGH PPESSUPE DPDP F-2D"
2134 ’ HIGH PPESSUPE DRdP\F iA
2234 "HIGH PPESSUPE DROP F- iB
2334 HIGH PPESSUPE DPDP F—iC"
2434 HIGH PPESSUPE DPDP F-1D"
" A~=z+ ] "EXCESSIVE SUPPLY DUCT
N 2031 | PPESSUPEy o
EXCESSIVE EXHAUST DUCT
2032 - PRESSUREY |
zcxss "EXCESSIVE PLENUM OR BUILDING PRESSURE
2144 VVV | "COMBUSTIBLE VAPOR IN EXHAUST |

_EXCEEDS 25% LEL'CELL 1 BAY A

" COMBUSTIBLE VAPOR IN EXHAUST |

1081 TO 1086

1181,1281,1381,1481

| TIME FOR EACH EXHAUST FAN |

DISPLAY ACCUMULATED RUN

TIME FOR EACH SUPPLY FAN

TAG NUMBERS FUNCTION REF REMARK
DISPLAY BAY ROOM ~
1121 TEMPERATURE M-4| CELL 1 BAY A (TE 1QILMW77»—
DISPLAY BAY ROOM _
1221 ) TEMPERATURE ) ‘M-4 CELL 1 BAY B (TE 221)
DISPLAY BAY ROOM
1:5221 -rE:b4F)EZF?/\1‘LJFeEiW ) _“ﬂﬁﬂi:ffﬁr C:EZL_L. 22 E3/\\’ ;\ (-TE: :5221 )
DISPLAY BAY ROCM _
14217 A TEMPERATURE M-4 CELL 2 BAYW?iATE 421)
1122 DISPLAY BAY HUMIDITY M-4 CELL 1 BAY A (HE- 122)
1022 DISPLAY BAY HUMIDITY M-4 CELL 1 BAY B (HE- 222)
1322 DISPLAY BAY HUMIDITY M-4| CELL 2 BAY A (HE-322) -
1422 DISPLAY BAY HUMIDITY M-4 CELL 2 BAY B (HE-422)
L - DISPLAY OUTDOOR - ~ -~ B
1021 | TEMPERATURE M5 TE- o2t
DISPLAY OUTDOOR _
o teee L pOMIDITY M-S HE- 022
1151 DISPLAY CURRENT BAY M-4 CELL 17CONV" SDL
i ) | OPERATION | 17T BAY A PAINT DPY
1251 DISPLAY CURRENT BAY M4 "CELL 17 CONV” SDL
OPERATION "t BAY B PAINT p DPY
1351 DISPLAY CURRENT BAY M-4 CELL 27 CONV SDL
- ~ OPERATION B ™% BAY A PAINT DPY
1451 DISPLAY CURRENT BAY M—4 CELL 27 CONV” SDL
OPERATION 7% BAY B PAINT DRY”
DISPLAY SUPPLY AIR _
B 1117 FLOW  (CEM) ,L M74 CELL 1 BAY A (FE 117)
DISPLAY SUPPLY AIR _
1217 w FLOW  (CFM) - DWA CELL { BAY B (FE 217)
DISPLAY SUPPLY AIR _ _
1317 FLOW (CFM) - M~ 4 DSLL 2 BAY A AEFW317)
DISPLAY SUPPLY AIR _ _
) 1417 M . FLOW  (CFM) M-4| CELL 2 BAY B (PPWAITT .
1111 DISPLAY EXHAUST AIR M—4 | TOTAL EXHAUST CELL 1 BAY A
) ) FLOW (CFM) "% (FE-111 TO 115)
1211 DISPLAY EXHAUST AIR M—4 - TOTAL EXHAUST CELL 1 BAY B
) FLOW (CFM) | | (FE-211 TO 215) ]
1311 DISPLAY EXHAUST AIR M—4  TOTAL EXHAUST CELL 2 BAY A
FLOW (CFM) B "% (FE-311 TO 315) -
1411 DISPLAY EXHAUST AIR M—4 ~ TOTAL EXHAUST CELL 2 BAY B
- FLOW (CFM) ™% (FE-41t TO 415)
1116 DISPLAY RETURN AIR M=4 "CELL 1 BAY A
| FLOW (CFM) *| (FE-116)
1216 DISPLAY RETURN AIR M-4 CELL 1 BAY B
B FLOW (CFM) “*| (FE-216)
1316 DISPLAY RETURN AIR M4 | CELL_2 BAY A
B B FLOW (CFM) % (FE-316) -
1416 " DISPLAY RETURN AIR M—d " CELL 2 BAY B
L FLOW (CFM) |\ 7| (FE-4t6) )
| 1071 TO 1078 DISPLAY ACCUMULATED RUN _ EF{A- H

SFiA/B 2A/B 3A F

OPERATOR ADJUSTABLE SET POINTS

FOR PROGRAMMABLE PROCESS CONTROL SYSTEM

TAG NUMBERS

ITEMS

ACCEPTABLE RANGE

ACTUATOR MODULATION

| e 'FUNCTION REF REMARK
éii:éigjiiijiig AT | EXHAUST AIR FLOW |M-4] 1000 TO 3000 FPM
116,216,316,416 | AL | RETURN AIR FLOW M-4| 500 TO 3000 FPM
117.217,317,417 | AI | SUPPLY AIR FLOW IM-4| 500 TO 3000 FPM
118,218,318,418 | AI | OUTSIDE AIR FLOW M-4| O TO 600 FPM
121,221,321,421 | AL | BAY ROOM AIR TEMPERATURE |M-4| 0 TO 150°F
122,222,322,422 | AI | BAY ROOM AIR HUMIDITY M-4 | OQmipi20% RELATIVE ok
131,431 AT | ATRoRe PRIl ER TP M-4| 0-5 INCHES WC
132,432 - AT | AIR PRESSURE DROP M-4| 0-5 INCHES WC
133,233,333,433 | AT | RRESSURE DROP M-4| 0-5 INCHES WC
134,234,334,434 | AT | RRESSURE DROP M-4| 0-5 INCHES WC
| 135,235,335,435 | DI | PLENUM PRESSURE M-4| RELATIVE TO BUILDING
136,436 DI | PLENUM PRESSURE M-4 | RELATIVE TO BUILDING
137,437 DI | PAINT CELL PRESSURE M-2 RELATIVE TD"?PILDING
141,241,341,441 | AT | MONITOR COMBUSTIBLE VAPORS |M-4 O PLOS Ve Coes
142,442 | AL | MONITOR COMBUSTIBLE VAPORS M-10 O AL 0% LOWER
143,243,343,443 | AL | MONITOR COMBUSTIBLE VAPORS |M-4 | 2,10 J00% LOGER
144,244,344, 444 | AT | MONITOR COMBUSTIBLE VAPORS | M-4 gx;EOégeé EOWER
§15:145:205:28 | ax | vourron coveustiace wipons o-10] 9,10, 100% LOIER
| 147.247.347.447 | DI | DETECT SMOKE IN RETURN AIR [M-4|/ . .\ . . K AR 5T
148,248,348,448 | DI DETECT SMOKE IN SDPPLY AIR | M-4 \PoR REF0 7 P12 R
611 o1 | FLOW SWITCH AT EF- 4 M-10]
612 DI PLDw SWITCH AT EF- 5 M-10)
~ 631 | AT | PDDM TEMPEPATDPE "~ |M-10] 0-110°F o0-110°F
iﬁﬁ 641 DI |} MDNITDP CDMBUSTIBLE VAPDPS M-10 gngdéggé t?ﬁ%?r
031 AIIWMSUPPLY DUCT  PRESSURE M-4 | S5i0cENGIE B
032 AL | EXHAUST DUCT PRESSURE M-4 | QIO INMC (NEGATIVE)
o021 A | OUTDOOR AIR TEMPEPATDPE M-5| -20-120°F
iggz;éé;agm AT | OUTDOOR HUMIDITY M-5 ”8_39?§OS?L“_
N A RN (=
710,720,730 | DI | L5 PROTECTION SveTeM o [FP-1 oy
151,251 ,351,451 DI | BAY IN CONV. MODE ;Uﬁf4%EQ§SEM§A§jEBE§PDEEéDED
i 152.;§P.352,452 DI | BAY IN SOL. MODE M-4 SEN2OR §X$TES§$RBEEégED
| 153,253,353.453 | DI | BAY IN PAINT MODE M4 | %5@%85 §X$TEEE$REEEQEED
154,254,354 ,454 | DI BAY IN DRY MODE » ”TQI,§EQ§8§ §X$T885§REEEQSED‘
593 DI | BREATHING AIR UNIT TROUBLE |M-5| (DRY CONTACT ON BAU-1)
161,261,361, 461 | DO gﬁ;ggﬁp MOTOR STARTER MPA;M -
162,262,362, ffgI AD ﬁgDEC§$ISQMPER ACTUATOR Mg |
163,263,363.463 | AD %ETEXTSQSSOBGE§$?ON M-4
i ersrian | a0 | LN ASOATOR JODUATION
191 T0 195,291 TO 295| ,o | EXHAUST DAMPER ACTUATOR -
391 TO 395.491 TO 495 MODULATION |
196,296,396,496 | AD | Req Rt E T Ton M-4
(197.207.397.297 | a0 | RECLIATROORER | M-e
90,038, 398,158 | 4o | OITSIOE AR GabeeE
181,281,380 .48t | DO | EHEPSPEESN MOTOR STARTER”“%:fg o
182,282, 382 482 | DO S%EELEPEQB MOTOR STARTER M4 _
o8t T TD oae ~ oo ggESDL FAN MOTOR STARTER [1-4 7
091,096 | ag | JARTABLE IMLET VANE  l-s
071 TD 078 e gégAggT FAN MOTOR STARTER weal
092,098 | 0 | YARTABLE INCET vane M-4 N
561,562,563 | oo | HQLWATER PUME MOTOR —|yg)
|| EESIEATE
591 ) Do EémgogoviﬁggsggLérﬁgIEngEN/_CLOSE M-5| FAIL CLOSED
L || mee
Y o0 %E/SF?OTOR STARTER =t |
fffffff 680 0 EE/éFﬁOTOR STARTER M -10
. 683 DO ESBQéETOTOR STARTF§M>WW_ M-10 -
B 1 |- B
691 00 | GeeNCLOSE o 1o
692 AC | mBDZLETéggUATOR M M-10 )
693 ro | BERA BETURN PAYRER M-10]
o4 AO | ECU-1 OUTSIDE AIR M-10

001

002

004

005

O11

003

0ti2
013

014

BAY HUMIDITY HIGH SET POINT

BAY TEMPERATURE SET POINT
 PAINTING ACTIVITY

BAY TEMPERATURE SET POINT |
CONV & SOL ACTIVITY

" BAY TEMPERATURE SET POINT |

DRY ACTIVITY

PAINTING ACTIVITY

- BAY HUMIDITY LOW SET POINT
- PAINTING ACTIVITY

PAINT DURATION CELL 1 BAY A

PAINT DURATIDN CELL 1 BAY B

PAINT DURATION CELL 2 BAY A

PAINT DURATION CELL 2 BAY B

015

coolinq Ig re

The| outside Humid;t Element
as an oyerrgde to ECu-1 Y /Transmltter 022 is

cooling| and: sHumidity: Elemeh

humidity value of 25% or ¢

water pump /for the coaling pads shall be

When cheLo£:51de hunidity falls below 2§%.
quire the

activate. Zé%%z: f;;E} water pump

“n..,\ —_— SEN_ S

016

O TO 125°F

O TD 1007 RH
0 T0 iOOA RH

O TD 125°F

O TD 125 F

o TO 10 HDDPS
o TD 10 HDUPS
| o To 10 HDDPS

O TO 10 HDURS

DRY DURATION CELL 1 BAY A

DRY DURATION CELL 1 BAY B

017

DRY DURATIDN CELL 2 BAY

o TO 10 HOURS

7ﬂ§??fw_WWW”MMH | EXCEEDS 25% LEL"CELL 1 BAY B
I "COMBUSTIBLE VAPOR IN EXHAUST |
B | EXCEEDS 25% LEL'CELL 2 BAY A
pads "COMBUSTIBLE VAPOR IN EXHAUST
- | EXCEEDS 25% LEL"CELL 2 BAY B |
5041 | "COMBUSTIBLE VAPOR IN TRENCH
B EXHAUST EXCEEDS 25% LEL” CELL 1 |
504n "COMBUSTIBLE VAPOR IN TRENCH
=T | EXHAUST EXCEEDS 25% LEL" CELL 2
2500 “FIRE MODE”
5091 | "BREATHING AIR
S | TROUBLE CONDITION"
061 1 "PAINT MIX EXHAUST
ettt L ATR'LOW FLOW
"PAINT STORAGE EXHAUST
etz AR Low FLowG -
6 "COMBUSTIBLE VAPOR EXCEEDS,
| 25% LEL PAINT STORAGE ROOM
A "FAN ROOM DOOR AJAR”
2036 | pLENUM
HOT WATER SYSTEM IN
?55fﬁw_ﬁmwwmwmw_ FREEZE MDDEY -
050 | " UNSUCCESSFUL PROCESS AR

~ MODE CONVERSION”

Coiss | COMBUSTIBLE VAPOR EXCEEDS
B0 PPM CELL 1 BAY A

D4R - COMBUSTIBLE VAPOR EXCEEDS

50 PPM CELL 2 BAY A

5345 | COMBUSTIBLE VAPOR EXCEEDS
50 PPM CELL 2 BAY A

D445 COMBUSTIBLE VAPOR EXCEEDS
7t | 50 PPM CELL 2 BAY B
5146 COMBUSTIBLE VAPOR EXCEEDS
... | 100 PPM CELL 1 BAY A :
5046 COMBUSTIBLE VAPOR EXCEEDS

100 PPM CELL { BAY B

23246 COMBUSTIBLE VAPOR EXCEEDS |

100 PPM CELL 2 BAY A

o446 | COMBUSTIBLE VAPOR EXCEEDS
, 100 PPM CELL 2 BAY B

o) TO 10 HOURS
O TO 10 HDURS

018

(R
R

A
DRY DURATION CELL 2 BAY B

O TO 10 HOURS

to be w

When the room thermostat calls fox{red
t/Transmitter 022 reads an outside
reater (relhtxve‘hnmxdlty), the ECU-1
prevented from running.
#(relative h&mxdlty) and
will be allowéd to
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FUNCTIONAL ANALYSIS - VE PAYS

HARDWARE SOFTWARE (INFO ONLY) EMCS SYMBOLS AND ABBREVIATIONS
BUILDING '
QUTPUT INPUT | ALARMS APPL TCATION
DIGITAL |ANALOG| DIGITAL ANALOG [DIGITAL| ANALOG PROGRAMS N
- — - ——  EMCS SIGNAL TRANSMITTED TO EMCS
S M (S e z O S S
BE%E%I&G) Z E ~ = - £ <——  EMCS SIGNAL TRANSMITTED FROM EMCS
ELECTRIC POWER W n L b 5159 — S
> W ol o ] I ] O 17t O A ALARM CONTACT SIGNAL
= 2| k- i o I Y O 1 N e e o = .
2 - A % g 94 B " D 5 o &() 8 BCJ % d % g [&J N - EJ) % * E ECONOMIZER CONTROL INTERFACE
OCCUPANCY TIME Aol L | IRE L] 1S3 | S o 2
<| |& = - 5 T D clelolFlnl 1SIS| T elo| |olul<|<|Z|E L F FLOW INDICATION
] 2 4 = JITIO Ll - O NI ZIH U Ziwl iwjooi—1 Ji-1E|Z10 )
Wl < @) BIRSS) 0 [l <C _l — HlL|=| lxe|O|o]=] ) lwlio]<|” |W{O]5; @)
o AN 0 > D> O b | Y1) I = OlHlx|Ow{v=zlx|io _ = FE FLOW ELEMENT
Ol |O Wi = =Hln(Z s (=Wl (W |09 TN |olojofw|w Wi o=
ololsls| |8 S\ 5 1S S22 |G ] =1 O o P s e O 4 it v A v e 4
x|Zz|N|<| |x |57 fw o7] T I T I P=< a2 1Z|Z|0|R|O|l<|= =] < || 2L | 3w > P PRESSURE INDICATION
aed VSR AN = DIITREA ST QO - T >~ <IN Z =\l <C o 4l J10)_J|1 X 25 .
GRAPHIC DISPLAY I‘Z_Jzu_ Z W |OX|d Slx|H|n|Z|Z Oz |IZ|-EI=>-0|Z|=|T|w=]|_ 1= ZH0|$ 1
olo|<|w| |15 = DD wl_|nlolF|0 =|O|5| |0]a.|olu|<|O|u|olul=lo|=|T|T|O| || < M METER
POINT DESCRIPTION O|n|Z|0O] |O alo|i|<|a laela|a|X|O T|O|x| |0|6D|o|o|w|>|Iix|n]|T|T|0|0|0|0]d|& W
KWH METER ' ' 0 ON-OFF STATUS SIGNAL
! DP DIFFERENTIAL PRESSURE SWITCH
R CONTROLLER RESET INTERFACE
S START-STOP INTERFACE
T TEMPERATURE INDICATION
OUTSIDE AIR * PS POSITION
*  ONE MEASUREMENT FOR ENTIRE SYSTEM H HUMIDITY
* * C- LAST COMMAND O- ON (OPEN) I/0 SUMMARY TABLE FOR
H- HIGH VALUE F- OFF (CLOSED) BUILDING POWER CONSUMPTION DS HIGH-LOW DEMAND SIGNAL SELECTOR
L- LOW VALUE N- LOCAL LOOP
<:> TEMPERATURE CONTROLLER
PRESSURE CONTROLLER
P
T EMCS -% STR MOTOR STARTER
\ : .
\ %T”I %L SENSOR INSTALLED IN THERMOMETER
" ELECTRIC KILOWATT METER
}- SENSOR INSTALLED IN DUCT OR PLENUM
EA EXHAUST AIR
EMCS SCHEMATIC - 1 SA SUPPLY AIR
SCALE . NONE RA RETURN AIR
' OA OUTSIDE AIR
MA MIXED AIR | .
HARDWARE SOFTWARE (INFO ONLY) WB WET BULB
BUILDING ' DB DRY BULB
QUTPUT INPUT ALARMS APPLICATION
DIGITAL |ANALOG| DIGITAL ANALOG  |DIGITAL| ANALOG PROGRAMS OAD OUTSIDE AIR DAMPER
I z
SYSTEM (S) - S Z o o RAD RETURN AIR DAMPER
HOT WATER 5 - _ S e =
GENERATION % o t; ) 5 §§§§ R = EAD EXHAUST AIR DAMPER
w L L > &) i ) [ I I 7Y -] |9 Z
= ={ oA s < |&|0-I2|7] |zlol&|El |5 PSIA POUNDS PER SQUARE INCH ABSOLUTE
2. |90 |2 alale L D5l olQ] [BEBIEE 2Rl ee *
» 1 .
OCCUPANCY TIME s A ol&| | olz|v o o I 5 O e ] el | o Y i = PSID POUNDS PER SQUARE INCH DIFFERENTIAL
«| |F z =118 T 7)) +~'%c9k-m NS N1 u,JEg;w;Eg%) L
nE: o o|<|5]° glul<] | |19 - PIEEISI P |B18= M lm < ol o PSIG POUNDS PER SQUARE INCH GAGE
AT Q. =1 D> O b | = Alo| R wlA]  lolRlelnlnlzixelal |3 =
Olu o w|S o ~lH|n|z s b o] O]l N oo ofud|w Wi ol
SlElslsl | 0\ 5| = | < <|=|a|3] |5 =1 O P P ] P M et S T e T e L EMCS lmmmMWNO G [AND CONTROL SYSTEM
T P N I [ 015|224 e I L B 1] ot N A R 1 A S v B e P Bt e e = 3
GRAPHIC DISPLAY @z Iz |z MmN Sl |=|n|ol= Glxlzl [Tl 1==6lz i ) N R R I 4 T O — H&YV HEATING AND VFNTlLATING
OO <CibL. (] i) 11D L NIO IO HIO| DD OO DL <O O NI =IO | 0T 1O Ly <C
POINT DESCRIPTION olo|T|o] |O aloli|<|a lsefafafc|o T|dl| |6|o|nlo|o|w|>|T|x|n]I|T|O|0|0|0]| | L B
STEAM HW CONVERTOR q 1T 1 17 HW HOT WATER
EﬁMguppLY Q) - - RH RELATIVE HUMIDITY
| SPACE_SENSOR 2| B ]
FLOW ELEMENT
HW RETURN B B j
OUTSTDE AIR I I < I ] B ]
*»  ONE MIFASUREMENT FOR ENTIRE SYSTEM - “ o
* * C- LAST COMMAND  O- ON (OPEN) crocess | H/0 SUMMARY TABLE FOR
H- HIGH VALUE F- OFF (CLOSED) controLLer S TEAM/HW CONVERTER At
L~ LOW VALUE N- LOCAL LgoP  ~ ] PROCESS [E e
NA- NOT APPLICABLE f§1 Eﬁ:b CONTROLLER [TEMS MARKED WITH AN % ARE TART oF AN Nc
T ] )’\ & STEAM CONTROL VAL VE CHANGE O zt INCORPORATE. EMCS WITH TEMPBERATURE
st [ 7] O e ey CONTROLS AND DELETE  REDUINDANT  ComponenTs
- ~L\ R - ‘ ' CoET - AS AGREED AT COE  &-I1-94 MEETFING SBEE sHeel M| ALZo
HOT WATER <L { ~}mw“,“mwu . e __ CONVERTOR
, A2 - l T]_‘_&}
Y Lod EMes
HOT WATER _m__{ [‘ o
[ RETURN o) Y mmm_mmwmmww> ,
0 {;E A U CONDENSATE
) - il - T RETURN
STEAM/HW CONVERTER l Fl ¥ TEMPERATURE -
=M / 1Y - EMCS EMCS  SENSOR IN SPACEeww~1_T —& EMCS
SCHEMATIC (HX-1) | A OF 4 BAYS] i
EMCS SCHEMATIC -~ 2 ;
SCALE: NONE

Hl HI
A

VAT YAy

TR
viedt o T

T e e R i S N S O ARG R TR L N T S LGN NIt et i e T

AN
/N |11/25/92| MISCFLLANEOUS REVISION | RT] .
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—— ADAL DEPOT CORROSION CONTROL FACILITY
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FUNCTIONAL ANALYSIS - VE PAYS I

HARDWARE SOFTWARE (INFO ONLY) HARDWARE SOFTWARE (INFO ONLY) NOTES
BUILDING BUILDING | ‘ |
OUTPUT INPUT ALARMS APPLICATION OUTPUT ~INPUT ALARMS APPLICATION
DIGITAL [ANALOG| DIGITAL ANALOG  [DIGITAL| ANALOG PROGRAMS DIGITAL [ANALOG| DIGITAL ANALOG  [DIGITAL| ANALQG PROGRAMS erais, Teforenoa o mede—toeue MI4I0_srazas contiiece sdat
T - F 7 ' T : ‘ = “UH-1 through UH-6 is to be per drawing M-9, note 1, and Section
SYSTEM (S) — & 5 O & SYSTEM (S) — = Zl 1.8 S Syoten Dontsotn only, and le required fof both bulldingo, per
OFFICE & BREAK ROOM Z L, —~ 4 - 9—:— HOT WATER 7z ) — 8 = e:_ drawing M-14, .SChemaiic t{ }1\11 contiol for UH—i. th;’oughl;m(}7 is
HVAC L 7 L k= Z10 & UNIT HEATER L] & b = Z10 5 S Btaning mi1o (Sequence of Operation]. For Units UM-1 through
E w 0O j B l_J_JJ ll:l [ © E N 0 j B H m f— (&) UH-6, one thermostat only is required for control. All units 1-6
wn IGL:J (> O )= — L ' bt ) wn Lcjy_l o> S ) — i =l A o shall turn on and off at the same time.
o) ) L | ~lo Ol |ol» wiw|=| |& =) =5 | ||~ o Olw| |ofjv wiw|=| |5 :
») »| |- 0 | n|O x| |&|o]|-|ul z|lolx|H| & P, ol =] O] [ 0|0 x| (||| 410104 =1 B BEL 193 sbates—problems—tm-coordtmatton. .o M
| =l = wials | fw N 7 I Y e B e ] T A et e P B e * = I ] O O v =1 =T 1Y N B Y B 1 e ] L R =t e P B * o " The Tequirenents 1loted on arewing . -
OCCUPANCY TIME Olx| = O|=|n Cc ¢ Zlo| (Wl |wlolal -] |ulo|els *| OCCUPANCY TIME ol =] 1= |lal=|v % | 0 Zlo| (Wl |Wlolal = |ulolels * energized thes the Duce sonvect 1l fOF the FCU-L, 2 to be =~ | \
> o - ~la| |= =|5|a » <|-| |AlF| |elxlel 3] |ole|FZIEE > o - ~la| |z |[»] <3| S| <|-| 15| |e|x|x| 53] |olel=|1ZE|1E with the unit to automatically control heating snd eeariio  ored
N <| |= Z — G T D laelol-lw] IS0 (elo] |GOlul<|<|z|= Ll <| | = — 5 T D : —loclol-lw] N0 lxlo| |(olul<|<|z|E LuJ operation. The EMCS shall be ag esiied cac g and cooling
gl D — x| T|O i . O wl<|Z=|0| |Zlolaluilo|-] === |0 =) T ! — z|Jd|T|O] |~ |w . O ‘ n|<|Z|=|0| |Zio|Jlu|o-| == =0 =) M-14, Schematic 3. as called out on contract drawing
Wl |< @) GINE 0 |Llf < J — S R e 4 (=l =1 =1 ] ] I e B [ ) O W] |< O m|< |l wlf<c _ - === le|Olol=| ) |wiidl<|” WO @) ,
x N Q. ﬁk——% D> ) ol Lo Ol = udj OlHx MII=EF|x|0 _J = x N Q. {j_“*l—>— - D>+ O B L) s Q| J{H =i O NIVIZF X0 _J =
olu|o Wi || =l |n|z s |-iw| (W ol |Nj=|olojo]w|w Wl o= olu|o wS =l (= |[=lfonlz I=|=lw| Wl o] z|N{E|alo|o]wiw | _lof=
B o et I hARIEIES <|=|a|O] [+ =1 PSS I ] b S N TG 1 ] 24 ] v = e Feq Ta 7] 1o 4 =4 | LuJ Y o) o i e xlGlEl<| |F| |<|=|a|8] |- 15I=1=l |Sl=>=1216R<| 2| 7 |olF|la|x|o|o|x| 2| Ll
olo|o|D] |© S| 0| cl<| |H] o I Pt el B e Y ) (8] (Y ] B T o} ot R 4 A L1 ] =4 IV o olo|o|2| |© Sl (o] |e]<| A o 12RA] DIS0|e|= =010 < |uw|z |- o
x|Z|IN<| |x DY 1n1 N Y Wl i -l—|_ < - IBIE| 12| Z|8R|0l<| == <| 3|3l A= ) x|Z|IN|<| |x Olo|_ | 2wl=) W] -] < al-l IDIE T 1Z1Z|6|R 0|« = =< | 2] 2|l )= fw =)
| =lwlo|N] e I =) a|m|olH|z|= T Ww|A > <IN Z =X (Wl<] 7 |03 30| 2| |5 7 A=lWlgIN] |5 DI I a|m|olH|=|= o iR <|N|Z | =N W< o320 al s 7
ol GRAPHIC DISPLAY Biglalzlis] 8] | [BISIS1313] | 13%81381218] | 121BI3] 68|55 %|8|6|6]nE e =T L8| R < GRAPHIC DISPLAY % i B I o B I 1 TS R S e R e 1 <t Y 1 O o o e o ] e Y e e e e <
\ POINT DESCRIPTION Oo|lm|T|o] |O o |0l |<|a | |a | |O || oo 000|u> ||| I|T|O|0|0|0]|d|& " POINT DESCRIPTION lojo|xio] o oo <ol [F|ja oL fo |T|2|x| |o|o|B|o|o|w|>|T|x|n]TIT|O[0|0]|0]| e L
SINGLE ZONE DX AHU T HOT WATER UNIT HEATER 1] 7
SUPPLY FAN 5 ) D e & S0 C HOT WATER SUPPLY VALVE &) 0
0. A. DAMPER & (2 ) ) ) C SPACE ()
MIXED AIR < &) -
SUPPLY AIR 20 B ;
RETURN AIR 20| - N
SPACE 0@ e N\
OUTSIDE AIR = _ OQUTSIDE AIR * @|
* ONE MEASUREMENT FOR ENTIRE SYSTEM * ONE MEASUREMENT FOR ENTIRE SYSTEM
« » C- LAST COMMAND  O- ON (OPEN) I/0 SUMMARY TABLE FOR SINGLE » » C- LAST COMMAND  O- ON (GPEN) I/0 SUMMARY TABLE FOR
H- HIGH VALUE F- OFF (CLOSED) ZONE DX-HEAT PUMP UNIT | H- HIGH VALUE F- OFF (CLOSED) HOT WATER UNIT HEATER
L- LOW VALUE N- LOCAL LOGP .- LOW VALUE N- LOCAL LOOP
> EMCS —SEERETTRe R
” EMCS——
bk ' __.:> EMCS > EMCS | P
‘ RA | | s A
- <§ PS |——# EMCS For UH |6 | B |
| ] | ZONE OR BUILDING g [N : | / ~»
_ 2 1 \ ;
| HEATING/ DP [—- e HOT WATER SUPPLY - ] - -
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