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NOTES

@ @ 1. THE THERMAL PILE FOUNDATION HAS BEEN DESIGNED IN ACCORDANCE WITH THE GEOTECHNICAL REPORT ENTITLED,
10'—6" 1’-6" "FOUNDATION DESIGN, AEA POWER PLANT, CHEFORNAK, AK, DMA JOB NO. 4095.102, DATED APRIL 10, 2003.

<3 ! ! 2. PILING SHALL BE 12” DIAMETER, STANDARD WALL PIPE PILES WITH AN INTEGRAL PASSIVE REFRIGERATION SYSTEM. TOP
A OF PILE CAP ELEVATIONS SHALL BE:
4/{% BUILDING = 35.90°

e DECK = 35.75" (GRID 6)
\?® O FUEL TANK
- - - - - - - - - - - - -+ - ™

35.90’
3. THE CONSTRUCTION MANAGER SHALL BE RESPONSIBLE TO ACCURATELY LAY OUT THE CONTROL POINTS FOR ALL THE
WORK ON THE SITE. PILE LOCATIONS SHALL BE ESTABLISHED UNDER THE DIRECTION OF A SURVEYOR REGISTERED IN THE
STATE OF ALASKA.

| | N 4. PILE CAP TOLERANCES SHALL BE +/— 2" PARALLEL TO THE SUPPORT BEAMS AND +/— 0.5 PERPENDICULAR TO THE
_? SUPPORT BEAMS. VERTICAL TOLERANCE SHALL BE +/— 0.25"

! ! 5. VEHICLES OR EQUIPMENT MAY NOT BE OPERATED ON UNFROZEN TUNDRA WITHOUT AN APPROVED METHOD OF
PROTECTION. DURING MONTHS WHEN THE ACTIVE LAYER IS THAWED, EXTREME CARE SHALL BE USED TO AVOID
| | DISTURBANCE OF THE RELATIVELY THIN TUNDRA MANTLE.

) ) AN @ 6. PILE INSTALLATION:

DRILL PILE HOLES TO A MINIMUM OF 18" DIAMETER, MAXIMUM 20" DIAMETER, UTILIZING AN OPEN HOLE AUGER WITH THE
CORRECT BIT AND TEETH FOR THE SOILS ENCOUNTERED. IF ZONES OF UNFROZEN SOILS MORE THAN 4 FEET THICK ARE
ENCOUNTERED DURING DRILLING, CONTACT THE ENGINEER IMMEDIATELY. IF ROCK IS ENCOUNTERED THAT THE AUGER
CANNOT DRILL THROUGH, BLASTING IS PERMITTED PROVIDED THAT ADJACENT STRUCTURES ARE PROTECTED AND ALL
SAFETY PROVISIONS ARE ADHERED TO. CONTACT THE ENGINEER PRIOR TO ANY BLASTING OPERATIONS.

AIDEA /AEA

CHEFORNAK, ALASKA

7. SLURRY BACKFILL SHALL BE COMPOSED OF POTABLE WATER AND SAND CONFORMING TO THE FOLLOWING GRADATION:

RURAL POWER SYSTEM UPGRADE
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CODE ANALYSIS

2003 EDITION

INTERNATIONAL

BUILDING CODE (IBC—2003)

OCCUPANCY CLASSIFICATION

GROUP F-1:

TYPE OF CONSTRUCTION

FACTORY INDUSTRIAL MODERATE HAZARD — ELECTRICAL POWER HOUSE

(REF: 1BC—2003, SEC. 306.2
(REF: 1BC—2003, TABLE 601

TYPE V-B (NON—RATED)

BUILDING HEIGHTS AND AREAS

(REF: 1BC—2003, SEC. 602.5

e—r ~—he ~—

(REF: 1BC—2003, TABLE 503

ALLOWED 40’-0" 1 STORY 8,500 S.F. PROVIDED 17'-0" 1 STORY 1,645 S.F.
LOCATION ON PROPERTY (FRONTAGE) (REF: IBC—2003, TABLE 602)
NORTH: 86'-0"  EAST: 63'-0" SOUTH: 13’-0" WEST: 39’-0" (REF: IBC—2003, SEC. 506)
FIRE RESISTANCE RATING REQUIREMENTS (REF: IBC—2003, TABLE 601)
STRUCTURAL FRAME 0 HR FLOOR CONSTRUCTION 0 HR
BEARING WALLS — EXTERIOR & INTERIOR 0 HR ROOF CONSTRUCTION 0 HR
NONBEARING WALLS:

EXTERIOR — >10 <30 0 HR

INTERIOR 0 HR

FIRE PROTECTION SYSTEM

(REF: 1BC—2003, SEC. 903.2.3)

FIRE PROTECTION NOT REQUIRED AS THE LISTED CONDITIONS DO NOT APPLY. WATER MIST FIRE SUPPRESSION SYSTEM PROVIDED (SEE MECHANICAL).

OCCUPANT LOAD

(REF: IBC—2003, TABLE 1004.1.2)

INDUSTRIAL USE
MECHANICAL/STORAGE

= 100 S.F/PERSON
= 300 S.F./PERSON

TOTAL OCCUPANT LOAD

MEANS OF EGRESS — TRAVEL DISTANCE

160 S.F./100 S.F. PER OCCUPANT = 1.
1,485 S.F./300 S.F. PER OCCUPANT

6 OCCUPANTS

= 4.95 OCCUPANTS

7 OCCUPANTS

(REF: IBC—2003, TABLE 1015.1)
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SHEAR WALL SCHEDULE NOTES

1. FOUNDATION SILL PLATES AND ALL INTERMEDIATE FRAMING MEMBERS RECEIVING EDGE NAILING FROM ABUTTING PANELS SHALL NOT BE LESS THAN A
SINGLE 3—INCH NOMINAL MEMBER, DOUGLAS FIR.  PLYWOOD JOINT AND SILL PLATE NAILING SHALL BE STAGGERED IN ALL CASES.

2. ALL PLYWOOD FASTENERS SHALL BE COMMON NAIL SIZE OR GALVANIZED BOX NAILS. GALVANIZED BOX NAILS SHALL BE HOT-DIPPED OR TUMBLED.
PNEUMATIC FASTENERS OF EQIVALENT NOMINAL DIAMETER AND PENETRATION LENGTH ARE ACCEPTABLE. ALL FASTENERS SHALL BE DRIVEN SUCH THAT
THE FACE OF THE NAIL HEAD DOES NOT PENETRATE THE EXTERIOR STRUCTURAL PANEL SKIN. OVERDRIVEN FASTENERS WILL NOT BE ACCEPTED.

3. SHEAR PANELS NOTED ON THE FRAMING PLANS EXTEND FROM HOLDDOWN TO HOLDDOWN WHERE REQUIRED. WHERE ONLY A PORTION OF A WALL IS
NOTED AS A SHEAR PANEL, THE SHEAR PANEL SHEATHING SHALL EXTEND THE FULL LENGTH AND HEIGHT OF THE WALL AND RECEIVE SHEAR NAILING AS
INDICATED FOR THE SHEAR WALL AS NOTED IN THE SHEARWALL SCHEDULE.

4. 4X6 SHEAR PANEL CHORDS AND CMST HOLDDOWN STRAPS SHALL BE PROVIDED WHERE NOTED ON THE DRAWINGS. ALL SHEAR PANEL CHORDS
SHALL RECIEVE 2 ROWS, PANEL EDGE NAILING, STAGGERED.

5. WALL PANEL SILL PLATE TO BE FASTENEED THROUGH STEEL DECKING INTO PERIMETER STEEL BEAMS WITH 5/8” DIAMETER ANCHOR BOLTS WITH THE
SPACING INDICATED FOR EACH SHEAR PANEL AS NOTED. SILL PLATE BOLT SPACING SHALL BE PROVIDED AS NOTED FOR THE ENTIRE LENGTH OF EACH
EXTERIOR WALL. ALL SILL PLATE BOLTS REQUIRED 2°X2"X3/16 MINIMUM WASHERS.

6. PROVIDE PANEL EDGE NAILING EACH SIDE AROUND ALL PANEL OPENINGS. SMALL PANEL OPENINGS LESS THAN 1°=0" IN WIDTH AND/OR HEIGHT
SHALL RECEIVE 2X PERMETER WOOD FRAMING AND RECEIVE PANEL EDGES NAILING AROUND OPENING.
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LEGEND

VALVE TAG SCHEDULE:

WARNING SIGN SCHEDULE:

><1 GATE VALVE

Ded BALL VALVE

] CHECK VALVE

+H>eJ HOSE END DRAIN VALVE
GAUGE COCK

AUTOMATIC AIR VENT
THERMOMETER

PN
i
O
®f PRESSURE GAUGE
Oz
AMAM

TEMPERATURE SENSOR

FLEXIBLE CONNECTOR

—— FLANGED JOINT
—il— UNION

o—— ELBOW TURNED UP
FLBOW TURNED DOWN
—L— PIPING CONNECTION (TEE)
——

CHANGE OF PIPE SIZE
DIRECTION OF FLOW

ABBREVIATIONS
¢  DIAMETER (PHASE)
A AMPS

AFF ABOVE FINISHED FLOOR
BTU  BRITISH THERMAL UNIT
DFR  DIESEL FUEL RETURN

DFS  DIESEL FUEL SUPPLY

EWT  ENTERING WATER TEMPERATURE
EXIST EXISTING

ECR  ENGINE COOLANT RETURN
ECS ENGINE COOLANT SUPPLY
FPT ~ FEMALE PIPE THREAD

GA  GAUGE

GALV  GALVANIZED

GPM  GALLONS PER MINUTE
GRC  GALVANIZED RIGID CONDUIT
HP  HORSEPOWER

HRR  HEAT RECOVERY RETURN
HRS  HEAT RECOVERY SUPPLY
ID INSIDE DIAMETER

KW KILOWATT

LT LIQUID TIGHT

LWT ~ LEAVING WATER TEMPERATURE
MAX  MAXIMUM

MBH THOUSAND BTU PER HOUR
MIN  MINIMUM

MPT  MALE PIPE THREAD

NC ~ NORMALLY CLOSED

NO  NORMALLY OPEN
OC  ON CENTER

OD  OUTSIDE DIAMETER

PRV PRESSURE RELIEF VALVE
PSI  POUNDS/PER SQUARE INCH
PSIG POUNDS/PER SQ INCH GAUGE
SCH  SCHEDULE

TDH  TOTAL DEVELOPED HEAD
TYP  TYPICAL

UOR USED OIL RETURN

Vv VOLTS

W WATTS

WG WATER GAUGE

WPD WATER PRESSURE DROP

VALVE TAGS — 3"x57x.08” ALUMINUM, 3/16” HOLES IN ALL FOUR CORNERS, BLACK

GERBER THERMAL TRANSFER FILM PRINTED LETTERS ON GERBER 220 HIGH PERFORMANCE

VINYL BACKGROUND, COLOR AS INDICATED, ONE SIDE ONLY. WARNING LITES OR EQUAL.
GREEN (DIESEL FUEL)

"NORMALLY OPEN, CLOSE ONLY FOR EMERGENCIES & TEMPORARY MAINTENANCE OF
DAY TANK & DEVICES”

2) "NORMALLY CLOSED, OPEN ONLY FOR HAND PRIMING DAY TANK”

3) "NORMALLY OPEN, CLOSE ONLY FOR TEMPORARY MAINTENANCE OF BLENDER”

4) "NORMALLY OPEN, CLOSE ONLY FOR TEMPORARY MAINTENANCE OF ENGINE”

5) "NORMALLY CLOSED, OPEN ONLY FOR TEMPORARY MAINTENANCE OF OIL COOLER”

6) "NORMALLY OPEN, CLOSE ONLY FOR TEMPORARY MAINTENANCE OF ACTUATOR VALVE”

7) "NORMALLY CLOSED, OPEN ONLY FOR FILLING INTERMEDIATE TANK”

2
2
2
2
2
2

BROWN (USED OIL)

41) "NORMALLY CLOSED, OPEN ONLY FOR ENGINE OIL CHANGE"
2) "FILTER #1, 10 MICRON HYDROSORB”
3) "FILTER #2, 10 MICRON HYDROSORB”
4) "FILTER #3, 2 MICRON PARTICULATE"

4
4

FaEE

PINK (COOLING/ETHYLENE GLYCOL)

"NORMALLY CLOSED, OPEN ONLY FOR ADDING COOLANT — ETHYLENE GLYCOL ONLY”
"NORMALLY CLOSED, OPEN ONLY ON HIGH COOLANT TEMPERATURE ALARM”
"NORMALLY OPEN, CLOSE ONLY ON HIGH COOLANT TEMPERATURE ALARM”

GRAY (HEAT RECOVERY/WATER)

"NORMALLY OPEN, HEAT RECOVERY SUPPLY”

"NORMALLY OPEN, HEAT RECOVERY RETURN”

"NORMALLY OPEN, WATER IN”

"NORMALLY OPEN, WATER OUT”

"NORMALLY CLOSED BYPASS, OPEN ONLY TO SERVICE HX”

TOMATO RED (WARNING)
"CAUTION: THIS UNIT STARTS AUTOMATICALLY, LOCK & TAG OUT PRIOR TO SERVICE”
INSTALLATION — SECURE EACH TAG TIGHT TO VALVE, PIPE, OR DEVICE WITH STAINLESS

STEEL CABLE TIES OR SAFETY WIRE THROUGH ALL FOUR CORNERS OR FASTEN TO
ADJACENT WALL OR SECTION OF STRUT WITH SCREWS.

NOTE: FOR ALL VALVES NOT INDICATED WITH A SPECIFIC FUNCTION TAG PROVIDE
1-1/2"¢ BRASS TAG LABELED “N.0." FOR NORMALLY OPEN VALVES AND 17°¢ BRASS

TAG LABELED "N.C.” FOR NORMALLY CLOSED VALVES. SECURE TAGS TO VALVE OR
ADJACENT PIPE WITH BEADED BRASS CHAIN.

0.08" ALUMINUM, 3/16" HOLES IN ALL FOUR CORNERS. WHITE NON—REFLECTIVE VINYL
BACKGROUND, 3M 3650-10, WITH 3M SERIES 225 HIGH PERFORMANCE VINYL LETTERS, COLOR

AS INDICATED, ONE SIDE ONLY. 10"x14" UNLESS INDICATED OTHERWISE. WARNING LITES.

WARNING SIGNS — RED LETTERS ON WHITE BACKGROUND.

"DANGER — FLAMMABLE, NO SMOKING™ (3" HIGH 1/2" STROKE LETTERS—24"x18")
"DANGER HIGH VOLTAGE, AUTHORIZED PERSONNEL ONLY”

"CAUTION HEARING & EYE PROTECTION REQUIRED”

"FUEL OIL DAY TANK ALARM”

"IN CASE OF FUEL SPILL CALL DEC 1-800-478-9300"

"INTERMEDIATE TANK ALARM”

& & @®E

INFORMATIONAL PLACARDS — BLACK LETTERS ON WHITE BACKGROUND.

"TO MANUALLY FILL DAY TANK IN CASE OF EMERGENCY:

1) TURN OFF POWER TO THE DAY TANK CONTROL PANEL

2) MANUALLY OPEN ACTUATOR VALVE AT INTERMEDIATE TANK USING A WRENCH
3) OPEN NORMALLY CLOSED VALVE BY HAND PUMP
4)

OPERATE HAND PUMP WHILE MONITORING LEVEL GAUGE"

"TO CHANGE ENGINE OIL:

1) LOCK & TAG GENERATOR OUT OF SERVICE

2) OPEN NORMALLY CLOSED DRAIN VALVE AT GEN
3) TURN ON PUMP TIMER & PUMP OUT ENGINE OIL
4) CHANGE FILTER & PLACE OLD ONE IN HOPPER
5)
6)
7)

&

CLOSE DRAIN VALVE & REFILL ENGINE
RUN ENGINE, SHUT OFF, & CHECK DIPSTICK
TOP OFF & PLACE ENGINE BACK IN SERVICE”

@ "CHECK INTERMEDIATE TANK LEVEL DAILY, FILL WHEN BELOW 5'-6":
1) GO TO TANK FARM & TURN ON CONTROL PANEL POWER
2) VERIFY BULK TANK LEVELS & OPEN TANK VALVES
3) GO TO INTERMEDIATE TANK & OPEN VALVE
5) GO TO INTERMEDIATE TANK CONTROL PANEL & PRESS START BUTTON
6) MONITOR TANK LEVELS CONTINUOUSLY (MAKE SURE BULK TANK AT TANK FARM
DOES NOT RUN EMPTY DURING TRANSFER)
7) WHEN INTERMEDIATE TANK LEVEL REACHES 9'-4" PRESS STOP BUTTON
8) CLOSE & LOCK VALVE AT INTERMEDIATE TANK
9) RETURN TO TANK FARM, CLOSE & LOCK VALVES, TURN CONTROL PANEL
POWER OFF”

INSTALLATION — SECURE EACH SIGN TO WALL OR DOORS WITH STAINLESS STEEL SHEET METAL
SCREWS.

SCHEDULE OF DRAWINGS:

NOTE: SEE FIRE SUPPRESSION PLANS AND SPECIFICATIONS FOR ADDITIONAL PLACARDS
TO BE PROVIDED WITH FIRE SUPPRESSION SYSTEM. INSTALL ALL SIGNS AS INDICATED.

M1.1  LEGEND & SCHEDULES

M1.2 FUEL PLANS & DETAILS

M1.3 FUEL TANK INSTALLATION & PIPING DETAILS

M2 MECHANICAL SPECIFICATIONS

M3  EQUIPMENT LAYOUT PLAN, SECTION, & DETAILS

M4 COOLANT PIPING PLAN, ISOMETRICS, & DETAILS

M5  DIESEL FUEL & USED OIL PIPING PLAN & DETAILS

M6  CHARGE AIR COOLER PLAN, SECTIONS, & DETAILS

M7 EXHAUST SYSTEM PLAN, SECTIONS, & DETAILS

M8  PIPING DETAILS

M3  VENTILATION PLAN, SECTIONS, & DETAILS

M10  VENTILATION SYSTEM FABRICATION DETAILS

M11  VENTILATION SYSTEM FABRICATION DETAILS & SPECIFICATIONS
FST  FIRE SUPPRESSION SYSTEM PLAN, SECTION, & LEGEND

FS2  FIRE SUPPRESSION SYSTEM SPECIFICATIONS

COOLANT/HEAT RECOVERY EQUIPMENT SCHEDULE

CAC-1 | GEN #1/#2 | SINGLE PASS, VERTICAL CORE COOLER, 4" FLANGED CONNECTIONS, 3HP

CAC-2 | CHARGE AR | MOTOR, 480V, 3PH, 10:1 TURNDOWN RATIO SUITABLE FOR VFD OPERATION.
COOLER L&M MESABI PART # 116282, OFFSHORE COATING, NO SUBSTITUTES.

R—1 REMOTE SINGLE PASS, VERTICAL CORE RADIATOR, 3" FLANGED CONNECTIONS, 5HP

R-2 RADIATOR MOTOR, 208V, 3PH, 10:1 TURNDOWN RATIO SUITABLE FOR VFD OPERATION.

L&M MESABI PART # 114460, STANDARD COATING, NO SUBSTITUTES.

HX-1 | POTABLE DOUBLE WALLED SHELL & TUBE HEAT EXCHANGER, 2 PASS, 4" FLANGED
WATER HEAT | SHELL CONNECTIONS, 3” FPT TUBE CONNECTIONS, TACO (8204—4LD.
EXCHANGER | (NOTE THAT THIS IS A SALVAGED EXISTING UNIT THAT WAS ORIGINALLY

INSTALLED AS PART OF THE WATER SYSTEM.)

V-1 THERMOSTATIC | 4” ANSI 125# FLAT FACED FLANGES, CAST IRON BODY, FACTORY SET

VALVE NON—ADJUSTABLE FIELD REPLACEABLE THERMOSTATIC ELEMENTS — 185F
NOMINAL TEMPERATURE, FPE #A4010-185, NO SUBSTITUTES.

ET—1 COOLANT 24 GALLON CAPACITY STEEL TANK FABRICATED IN ACCORDANCE WITH AEA
EXP. TANK STANDARD POWER PLANT TANK FABRICATION DETAILS.

UH-1 | CONTROL HORIZONTAL DISCHARGE HOT WATER UNIT HEATER, 29 MBH AT 3 GPM 200F
ROOM HEAT | EWT AND 60F EAT, 1/12HP, 120V, 16. MODINE HS—47 NO SUBSTITUTES.

P-HR1 |PLANT HEAT | 4 GPM AT 14’ TDH, 1/25HP, 115V, 16. GRUNDFOS UPS15-58FC, SPD 3,
CIRC. PUMP | NO SUBST, WITH 3/4” NPT COMPANION FLANGES, GASKETS, & BOLTS.

P-HR2 | HEAT RECOV. | 23 GPM AT 15" TDH, 1/6HP, 115V, 16. GRUNDFOS UP 43-75F, NO
CIRC. PUMP | SUBSTITUTES, WITH 1-1/2" NPT COMPANION FLANGES, GASKETS, & BOLTS.

FUEL/OIL EQUIPMENT SCHEDULE

P-DF1

DAY TANK ROTARY GEAR PUMP, 1/2" FPT INLET AND OUTLET, DUCTILE IRON CONSTRUCTION
FILL PUMP WITH STAINLESS STEEL SHAFT, BUNA-N LIP SEAL, CARBON BEARINGS, DIRECT FLEX
COUPLED TO 1725 RPM ODP THERMALLY PROTECTED, AUTO RESET MOTOR,

1/3 HP, 115V, 1 PH, 60 HZ, 4.0 GPM @ 20 PSID.

OBERDORFER C992M3ESQFS0, NO SUBSTITUTES.

P-DF2
P-DF3
P-UO1

PUMP DOWN, |ROTARY GEAR PUMP, 1/2" FPT INLET AND OUTLET, BRONZE CONSTRUCTION WITH
DIESEL CIRC, |[STAINLESS STEEL SHAFTS, BUNA-N SEAL, CARBON BEARINGS, DIRECT FLEX

& USED OIL | COUPLED TO 1150 RPM ODP THERMALLY PROTECTED, AUTO RESET MOTOR, 1/2 HP,
DRAIN 115V, 1 PH, 60 HZ, 6.6 GPM @ 20 PSID. PROVIDE WITH 40 PSID INTERNAL
PUMPS PRV. OBERDORFER N994RH-J46, NO SUBSTITUTES.

P-U02

USED OIL ROTARY GEAR PUMP, 1/8" FPT INLET AND OUTLET, STAINLESS STEEL CONSTRUCTION,
INJECTION PEEK GEARS, PTFE SEALS, MAGNETICALLY COUPLED TO 1750 RPM TEFC THERMALLY

PUMP PROTECTED, AUTO RESET MOTOR, 1/20 HP, 115V, 1 PH, 60 HZ., 1.2 GPH @ 15
PSID. MICROPUMP GA-V21.J8FS.A PUMP WITH #82130 MOTOR, NO SUBSTITUTES.

HAND
PUMP

GLYCOL & DOUBLE ACTION PISTON HAND PUMP, ALUM HOUSING, SS PISTON SHAFT & LINER,
DIESEL BUNA-N SEALS, ANTI-SIPHONING VALVE. GPI MODEL HP-100 NO SUBSTITUTES.

FOC-1

FUEL OIL TWO PASS, VERTICAL CORE COOLER, 1-1/2" FLANGED CONNECTIONS, 1-1/2HP
COOLER MOTOR, 208V, 3PH, 10:1 TURNDOWN RATIO SUITABLE FOR VFD OPERATION.

L&M MESABI PART # 115386, STANDARD COATING, NO SUBSTITUTES.
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EXISTING 2" FUEL
PIPELINE TO REMAN

S—WAY VALVE & INSTALL
FLANGED PIPE SPOOL TO
RECONNECT MAIN RUN

CONNECT TO EXISTING 27
FUEL PIPELINE FOR EXTENSION

TO NEW POWER PLANT\
I

CUT OFF EXISTING 2" FUEL

PIPELINE TO DAY TANK AT \

EXISTING POWER PLANT

(J

EXISTING
POWER
PLANT

g

|
REMOVE EXISTING 2" FLANGED —/%
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

S~

EXISTING 2" FUEL
PIPELINE TO REMAIN

NEW 2" PIPELINE,
INSTALL ON
SLEEPERS

REMOVE EXISTING BRANCH 2"
FUEL PIPELINE, SALVAGE PIPE
FOR POSSIBLE RE-USE

NOTE: PRIOR TO WORKING ON
EXISTING FUEL PIPELINE DRAIN ALL
FUEL AND TRANSFER TO NEW TANK.
PURGE AND INERT PIPE PRIOR TO
MAKING NEW CONNECTIONS.

ENLARGED FUEL
TANK PLAN

NEW 27,000 GALLON
INTERMEDIATE FUEL TANK

NEW POWER
PLANT, SEE
SHEET M3

/1 \FUEL PIPELINE SITE PLAN

/o

CONTAINED HEREIN.
%(% ALASKA ENERGY AND ENGINEERING, INC
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W 1"=10’ owe: 9/10/08 ( DRAWN BY:  BCG SCALE:  AS NOTED FILE NAVE: sLiEE M1 SHEET: oF
DESIGNED BY: BCG DATE:  5/08/07 PROJECT NUMBER: 05 —-05—-956 1 M 1 . 2 11

6° MIN FROM RISER TO FIRST

SLEEPER SUPPORT FOR

PIPELINE FLEXIBILITY
/DROP DOWN TO GROUND
P

X

NEW 2" FILL E%
PIPELINE 1. 4

hoozio ()

G

SIGNS, SEE SHEET

27,000 GALLON
INTERMEDIATE Q o (OO

FUEL TANK

4
3 _—(TXagmILL, FASTEN TO

STRUT ON TANK FACE

/f]\ TANK INSTALLATION
G

SUPPORT 1" DAY TANK SUPPLY &
TYPE 3A-40BC

— PUMP—DOWN PIPELINES FROM CATWALK
FIRE EXTINGUISHER\ STRUCTURE WITH STRUT & PIPE CLAMPS

[ 2

@ N

\ SEE SHEET M5

FOR CONTINUATION POWER PLANT

——

i e

/2 \ENLARGED FUEL TANK PLAN

NOTE: PROVIDE PIPE SUPPORTS AT 10’ ON CENTER MAX.

TWO-HOLE PIPE STRAP,
W B—LINE B2400-2"
b, N

/ \—3/8”x3” LAG, TYP

LPROVIDE ADDITIONAL TREATED TIMBER BLOCKING
AS REQUIRED TO MAINTAIN UNIFORM SLOPE,
NAIL OR LAG BLOCKING TOGETHER

4"x12" x 2" LONG TREATED TIMBER SLEEPER

/3 \PIPE_SUPPORT ON SLEEPERS

W NO SCALE

Y -

*
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<] SPECIFIC_NOTES: 2" FILL CONNECTION AND

10" PRIMARY & SECONDARY 7\ [T> 1" ACTUATOR VALVE IN DAY TANK SUPPLY PIPELINE. DROP TUBE INSTALLATION W1.3

y,

CLOCK GAUGE & PUMP
DOWN CONNECTION
EMERGENCY VENTS
[2> 2" ACTUATOR VALVE IN FILL PIPELINE BEHIND.

2" FLANGED CHECK VALVE - -
[T 11 [3> 1” DAY TANK PUMP—DOWN PIPELINE, 2” FILL PIPELINE BEHIND. \E

S —  — ; radha ;
\ () y [2> 2" SECONDARY TANK MONITOR PORT WITH MUSHROOM VENT CAP.
24" MANHOLE, TYP(2 o | |
4" & 2" SPARE BUNGS [5> SHOP FABRICATED BOLT-ON LADDER. VERTICAL STRUT OVER HORIZONTAL T DESEL || T

[6 > 2" FPT GAUGE HATCH ON 2°x4” NIPPLE. STRUT FOR SUPPORT OF FUEL
i HORIZONTAL PIPE RUNS, TYP 1.3/ 27,000
[7> 1" WATER DRAW, SEE INSTALLATION DETAIL 3/M1.3.

I
|
|
|
|
|
: GALLONS
11'-0"¢x38'-0"L (PRIMARY) | [8 > 2" CLOCK GAUGE WITH 1" PUMP DOWN CONNECTION, SEE

TIGHT WRAP DOUBLE WALL TANK | INSTALLATION DETAIL 7/M1.3, SET RED ARROW AT 9'—4" ABOVE
|
|
|
|
|
|
|
|
|
|

T~_ 1” SOCKET WELD

90" ELBOW, TYP

WITH THREADED PLUGS

HORIZONTAL STRUT
BOLTED TO STAND

OFFS, TYP(4)

TANK BOTTOM (90% OF TANK CAPACITY) AND GREEN ARROW AT 1" FLANGED PRV. 75 PSIG
27,000 GALLONS NOMINAL CAPACTTY 5'—6" ABOVE TANK BOTTOM (50% OF TANK CAPACITY). ’

2" FILL CONNECTION WITH FLANGED SWING CHECK VALVE AND

DROP TUBE, SEE INSTALLATION DETAIL 4/M1.3. 2" FLANGED BALL VALVE

(9>
THREE POINT LOW/FULL/OVERFILL LEVEL FLOAT SWITCH, 100” ”
(20%), 24" (90%) AND 16" (95%) ACTUATION LENGTHS, SEE 1" FLANGED PISTON
ELECTRICAL, MOUNT ON 2 1/2" FLANGE (FACE OF FLANGE 4 CHECK VALVE
ABOVE PRIMARY TANK).

AN o/ 11> 2" PRESSURE/VACUUM VENT WITH WHISTLE ALARM, INSTALL IN

3" BUNG. SEE INSTALLATION DETAIL 6/M1.3. SET WHISTLE
CATWALK, SEE PILE FOUNDATION TYP, S
STRUCTURAL SEE STRUCTURAL \ é\kﬁiMCEﬁ’(ﬁ)\élTTYH)FlGHT AT 9'—4" ABOVE TANK BOTTOM (90% OF

OUBLE UP
TRUT FOR
UPPORT OF

| |
|

|

11

11

11

)

S

S
27 ::VERTICAL PIPE

IIR

11

11

11

11

11

11

11

11

)

1" SOC—0—LET, DRILL 1/8”

mTANK ELEVATION HOLE INTO MANN, TYP(B)\

AT
N4
I

1" DAY TANK
/ PUMP—-DOWN

0 \ B » TO POWER
, ( %E‘:I@E T = » PLANT
2" FLANGED ACTUATOR—~" | = \

1”7 DAY TANK

VALVE FOR OVERFILL
PREVENTION 1” FLANGED ACTUATOR SUPPLY

/ VALVE FOR DAY TANK
" SUPPLY
2" FLANGED CHECK VALVE 2" FILL PIPELINE

- 2" WELD FLANGE, TYP(2)
/2” 90" WELD ELBOW mTANK END VIEW
/ 2”%6”L NIPPLE CUT IN HALF W13 =2

[ ]~~——— 1" THREADED CAP

(am)
@i INSERT 1” SCH 80 PIPE THROUGH FEMALE THREADS )[_4&2’&2" DOUBLE TAPPED BUSHING
= * OF BUSHING & FILLET WELD PIPE TO BUSHING 1= 4" TANK BUNG WITH DOUBLER
|_I sz”xH /4" FORGED STEEL THREADED BUSHING / — \ 1” ACTUATOR
1" FLANGED 5% VALVE
— . BALL VALVE 6 " DAY TANK
2” THREADED SCH 40 PIPE DROP TUBE, SUPPLY
2" BUNG = TERMINATE WITHIN 6” OF TANK BOTTOM — >/
ERA ==
/—EXTEND 1” PIPE TO WITHIN 1” OF TANK BOTTOM
Lo \ 1” FLANGED SWING
1” BOTTOM FLANGE CHECK VALVE

NOTE: TO USE WATER DRAW REMOVE CAP & THREAD BARREL PUMP ONTO PIPE. \/

/ 3 \WATER DRAW INSTALLATION / 4 \FILL DROP TUBE INSTALLATION / 5\ 1" ACTUATOR VALVE INSTALLATION

W NO SCALE W NO SCALE W NO SCALE

SET ARROWS AT L

N /= VENT OUTLET 12" MIN ABOVE GRADE &

1” THREADED FLANGE
5" MIN FROM ALL ELECTRICAL DEVICES, o0 Tk ELEvATION ”
] RACEWAYS, & CONNECTIONS 1” SOCKETWELD FLANGE
] | _—DOUBLE UP HORIZONTAL STRUT
) 1” PUMP DOWN PIPELINE FOR VERTICAL PIPE RUNS
. 2" THREADED TEE —= 3 oM DAY TANK /
” ” \ ” ” :][H}
2"x8” NIPPLE ——| 2"x1” REDUCING BUSHING ATTACH HORIZONTAL STRUT To
& 1°x3" NIPPLE A State of Alaska
9"24” NIPPLE 74\ = STAND OFFS WITH 3/8" BOLTS * Deport ent of Community and Economic Development
D —— .
" 2" BUNG N AIDEA/AEA
. |_— BOLT VERTICAL STRUT OVER Rural Energy Group —
5'x2" REDUCING BUSHING FLOAT " HORIZONTAL STRUT FOR 813 West Northern Lights Bivd. =§ﬁ‘EIFTG€)\USTHI'O<R',$\‘,
HORIZONTAL PIPE RUNS Anchorage, Alaska 99503
, NOTES: DE PROJECT:
3" BUNG e
e 1) FEED FLOAT CABLE THROUGH NIPPLE PRIOR TO CONNECTING TO TANK. SECURE PIPE TO STRUT RECORD DRAWING CHEFORNAK POWER SYSTEM UPGRADE
- 7LFEED FLOAT CABLE THROUGH PIPE 2) GREASE FLOAT PRIOR TO INSTALLING IN TANK TO PREVENT FREEZING TO BOTTOM. %@ //_ WITH PIPE CLAMP, TYP THESE DRAWINGS HAVE BEEN PREPARED
PRIOR TO CONNECTING TO TANK BUNG 3) CALIBRATE GAUGE AFTER FILLING TANK AND VERIFY WITH MANUAL GAUGING ROD OR TAPE. v e e e e TiLE FUEL TANK INSTALLATION & PIPING DETAILS
~——— WHISTLE ALARM FLOAT, SEE TANK ELEVATION 4) ENSURE THAT BACK COVER PLATE IS PROPERLY SEALED AFTER REASSEMBLY (ANY — o T e o O oRMATION
FOR HEIGHT ABOVE TANK BOTTOM LOOSENESS OR RATTLING WHEN TAPPED INDICATES A POOR SEAL). CONTAINED HEREIN.
(% ALASKA ENERGY AND ENGINEERING, INC
mPRESSURE/VACUUM/WHISTLE VENT INSTALLATION mCLOCK GAUGE INSTALLATION mPIPE SUPPORT FROM TANK HEAD P.0. BOX 111405  ANCHORAGE, ALASKA 99511-1405  PHONE (907) 349-0100
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REMOVE ONE EXISTING EXISTING
HEAT EXCHANGER POWER
FROM HEAT RECOVERY PLANT
MODULE & INSTALL IN
NEW POWER PLANT

FUEL TANK

RISE UP THROUGH
POWER PLANT FLOOR

SEE ISOMETRIC FOR
CONTINUATION OF
WATER PIPING INSIDE

NEW POWER PLANT | INSTALL NEW 4x12 ARCTIC

/j/ PIPE  EXTENSION AT GRADE
[

N—EXISTING PARTIALLY BURIED 4x12

ARCTIC PIPE TO BE TAKEN OUT OF L
SERVICE, ABANDON IN PLACE OR
REMOVE FOR RE-USE AS REQUIRED—\

EXISTING PARTIALLY BURIED

4x12 ARCTIC PIPE TO REMAIN—\

EXISTING CIRCULATING

WATER MAIN \ |

TEMPORARILY BYPASS BRANCH ‘
PIPING USING EXISTING FLEX

CONNECTORS & 3" COUPLING, UPON
COMPLETION & STERILIZATION OF |
NEW PIPING EXTENSION RECONNECT |
TO ORIGINAL CONFIGURATION

GENERAL NOTES:

| 1) EXISTING HEAT RECOVERY MODULE
WILL BE TAKEN OUT OF SERVICE WHEN
NEW POWER PLANT IS COMMISSIONED.
THE PURPOSE OF THIS RENOVATION IS
} TO PROVIDE EQUIVALENT POTABLE
WATER HEATING FROM THE NEW PLANT.

2) ALL ARCTIC PIPE AND FITTINGS ARE

— EXISTING. SEE WATER SYSTEM DESIGN
— FOR ADDITIONAL INFORMATION.
| 3) UPON COMPLETION OF ARCTIC PIPE

MODIFICATIONS AND NEW INTERIOR
PIPING, PRESSURE TEST, STERILIZE,
AND FLUSH IN ACCORDANCE WITH
ORIGINAL WATER SYSTEM DESIGN AND
CURRENT STATE OF ALASKA
REGULATIONS.

DAY

A
\\)

S SO
CONNECT TO EXISTING

<5

/1 \HEAT RECOVERY RENOVATION SITE PLAN

/]

3" COPPER TUBE TO HX

4"x3" FITING REDUCER (FTGxC)

4" SOLDER END COMPANION FLANGE
4" HDPE FUSE WELD FLANGE—/

PIPE RISER CLAMP, WELD —={O O
TO TOP OF SLEEVE

6°x6" SCH 40 PIPE SLEEVE,
SEAL WELD INTO FLOOR DECK

SPRAY FOAM FLOOR INSULATION
AROUND END OF ARCTIC PIPE —=— PRE-INSULATED
& INTO PIPE SLEEVE TO FORM ARCTIC PIPE

CONTINUOUS SEAL é\

/2 \ARCTIC PIPE FLOOR PENETRATION

W NO SCALE

State of Alaska

RECORD DRAWING

THESE DRAWINGS HAVE BEEN PREPARED
FROM INFORMATION PROVIDED BY
OTHERS. THERE IS NO GUARANTEE

AS TO THE ACCURACY OR
COMPLETENESS OF THE INFORMATION

oae: 9/10/08 (

* Deporti'ent of Community and Economic Development
X - AIIDEEA/AEA
" ural Energy Group —
xi\ 813 West Northern Lights BIvd. =QEI,?C5€)\USTHI§{|$\}
* % Anchorage, Alaska 99503
PROJECT:
CHEFORNAK POWER SYSTEM UPGRADE
TITLE:
HEAT RECOVERY PLAN & DETAILS
ALASKA ENERGY AND ENGINEERING, INC
P.0. BOX 111405 ANCHORAGE, ALASKA 99511—1405 PHONE (907) 349-0100
DRAWN BY: BCG SCALE:  AS NOTED FILE NAME: CHEF M 1 SHEET: oF
DESONED BY: acc | O ojra/0r | PROECT WueeR 05059561 IM 1 .4 1




** GENERAL CONDITIONS **

PERFORM ALL WORK IN ACCORDANCE WITH THE LATEST ADOPTED EDITIONS OF THE INTERNATIONAL
FIRE CODE AND THE INTERNATIONAL BUILDING CODE INCLUDING STATE OF ALASKA AMENDMENTS.
COMPLY WITH ALL APPLICABLE STATE AND FEDERAL REGULATIONS.

THE DRAWINGS ARE DIAGRAMMATIC AND DO NOT NECESSARILY SHOW ALL FEATURES OF THE REQUIRED
WORK. PROVIDE ALL EQUIPMENT AND MATERIALS REQUIRED FOR A COMPLETE SYSTEM. VERIFY
EXISTING FIELD CONDITIONS PRIOR TO STARTING CONSTRUCTION. IMMEDIATELY CONTACT THE ENGINEER
FOR CLARIFICATION OF QUESTIONABLE ITEMS OR APPARENT CONFLICTS.

ALL EQUIPMENT AND MATERIALS SHOWN ARE NEW UNLESS SPECIFICALLY INDICATED AS EXISTING.
WHERE ADDITIONAL OR REPLACEMENT ITEMS ARE REQUIRED, PROVIDE LIKE ITEMS BY THE SAME
MANUFACTURER TO THE MAXIMUM EXTENT PRACTICAL. INSTALL ALL MATERIALS IN ACCORDANCE WITH
MANUFACTURERS RECOMMENDATIONS AND INSTRUCTIONS, UNLESS INDICATED OTHERWISE.

PROTECT ALL MATERIALS AND EQUIPMENT DURING THE ENTIRE DURATION OF CONSTRUCTION WORK
AGAINST CONTAMINATION OR DAMAGE. REPLACE OR REPAIR TO ORIGINAL MANUFACTURED CONDITION
ANY ITEMS DAMAGED DURING CONSTRUCTION. IMMEDIATELY REPORT TO THE ENGINEER ANY ITEMS
FOUND DAMAGED PRIOR TO COMMENCING CONSTRUCTION.

PERFORM WORK WITH SKILLED CRAFTSMEN SPECIALIZING IN SAID WORK. INSTALL ALL MATERIALS IN A
NEAT, ORDERLY, AND SECURE FASHION, AS REQUIRED BY THESE SPECIFICATIONS AND COMMONLY
RECOGNIZED STANDARDS OF GOOD WORKMANSHIP.

DO NOT CUT, DRILL, OR NOTCH STRUCTURAL MEMBERS UNLESS SPECIFICALLY APPROVED BY THE
ENGINEER.  MINIMIZE PENETRATIONS AND DISRUPTION OF BUILDING FEATURES. WHERE PREVIOUSLY
COMPLETED BUILDING SURFACES OR OTHER FEATURES MUST BE CUT, PENETRATED, OR OTHERWISE
ALTERED, SUCH WORK SHALL BE CAREFULLY LAID OUT AND PATCHED TO ORIGINAL CONDITION. SEAL
ALL EXTERIOR FLOOR AND WALL PENETRATIONS AS INDICATED.

CONTACT THE ENGINEER ONE-WEEK PRIOR TO COMPLETION OF ALL WORK TO SCHEDULE A
SUBSTANTIAL COMPLETION INSPECTION. THE ENGINEER WILL GENERATE A PUNCH LIST OF CORRECTIVE
ACTION ITEMS DURING THE INSPECTION. WORK WILL NOT BE CONSIDERED COMPLETE UNTIL ALL
CORRECTIVE ACTION [TEMS IN THE ENGINEERS PUNCH LIST HAVE BEEN SATISFACTORILY COMPLETED
AND PHOTOGRAPHIC OR OTHER POSITIVE DOCUMENTATION HAS BEEN PROVIDED TO THE ENGINEER.

PROVIDE ONE SET OF DRAWINGS CLEARLY MARKED UP WITH ALL AS—BUILT INFORMATION TO THE
ENGINEER WITHIN TWO WEEKS OF COMPLETION.

** SPECIAL CONDITIONS **

ENSURE THAT APPROPRIATE SAFETY MEASURES ARE IMPLEMENTED AND THAT ALL WORKERS ARE AWARE
OF THE POTENTIAL HAZARDS FROM ELECTRICAL SHOCK, BURN, ROTATING FANS, PULLEYS, BELTS, HOT
MANIFOLDS, NOISE, ETC. ASSOCIATED WITH WORKING NEAR POWER GENERATION AND CONTROL
EQUIPMENT.

¥ SUPPORTS AND FASTENERS **

SUPPORT PIPING AND EQUIPMENT AS SHOWN ON PLANS USING SPECIFIED SUPPORTS AND FASTENERS.
IF NOT DETAILED ON PLANS, SUPPORT FROM STRUCTURAL MEMBERS WITH PIPE HANGERS, CLAMPS, OR
PIPE STRAPS SPECIFICALLY INTENDED FOR THE APPLICATION. DO NOT SUPPORT PIPING FROM
CONNECTIONS TO EQUIPMENT. INDEPENDENTLY SUPPORT PUMPS AND EQUIPMENT.

STRUT — COLD FORMED MILD STEEL CHANNEL STRUT, HOT DIPPED GALVANIZED FINISH AND SLOTTED
BACK UNLESS SPECIFICALLY INDICATED OTHERWISE. STANDARD STRUT - 12 GA, 1-5/8" x 1-5/8",
B—LINE B22—-SH-GALV OR EQUAL.  DOUBLE STRUT - 12 GA, 1-5/8" x 3-1/4", B-LINE
B22A—-SH-GALV OR EQUAL.  SHALLOW STRUT — 14 GA, 1-5/8" x 13/16", B-LINE B54—SH—-GALV
OR EQUAL. WHERE STRUT IS WELDED TO TANKS OR STRUCTURES PROVIDE PLAIN (UN—FINISHED

BLACK) SOLID BACK STRUT - 12 GAUGE, 1-5/8" x 1-5/8", B-LINE B22—PLN OR EQUAL. ON
ALL EXTERIOR INSTALLATIONS PROVIDE TYPE 304 STAINLESS STEEL STRUT AND FITTINGS.

FITTINGS AND ACCESSORIES — PROVIDE FITTINGS, BRACKETS, CHANNEL NUTS, AND ACCESSORIES
DESIGNED SPECIFICALLY FOR USE WITH SPECIFIED CHANNEL STRUT.  GALVANIZED OR ZINC—PLATED
CARBON STEEL EXCEPT FOR EXTERIOR INSTALLATIONS TYPE 304 STAINLESS STEEL.

PIPE CLAMPS — TWO-PIECE PIPE CLAMP DESIGNED TO SUPPORT PIPE TIGHT TO STRUT. B-LINE

B20## OR EQUAL. ZINC—PLATED CARBON STEEL EXCEPT FOR EXTERIOR INSTALLATIONS TYPE 304
STAINLESS STEEL.

PIPE STRAPS — CARBON STEEL TWO—-HOLE PIPE STRAP. B-LINE B2400 OR EQUAL.

FASTENERS — ALL BOLTS, NUTS, AND WASHERS ZINC PLATED ZINC—PLATED EXCEPT WHERE
SPECIFICALLY INDICATED AS STAINLESS STEEL.

CABLE TIES — TYPE 304 STAINLESS STEEL SELF—-LOCKING TIES, 14" NOMINAL LENGTH, PANDUIT
MLT4S-CP OR EQUAL.

** PAINTING **

PAINTING — PAINT ALL CARBON STEEL PIPE AND FABRICATIONS AND ALL COPPER PIPE THAT IS NOT
INSULATED. AFTER COMPLETION OF FABRICATION, SANDBLAST OR WIRE BRUSH TO BARE METAL AND
WIPE DOWN WITH SOLVENT. ETCH COPPER PIPE WITH ACID. PRIME WITH UNIVERSAL RED OXIDE
PRIMER, DEVOE RUSTGUARD 4140 OR EQUAL, COLOR RED, TO 1.5 MILS DRY FILM THICKNESS. PAINT
WITH TWO COATS OF ALKYD ENAMEL, DEVOE 4308 OR EQUAL, COLOR DC2534 MEDIUM GRAY EXCEPT
WHERE INDICATED OTHERWISE.

TOUCH UP — FINISH ALL CUT ENDS AND DAMAGED SURFACES OF GALVANIZED AND ZINC PLATED
SUPPORTS AND FASTENERS WITH SPRAY ON COLD GALVANIZING COMPOUND, ZRC OR EQUAL. TOUCH
UP PAINT ON FABRICATED ITEMS TO MATCH ORIGINAL.

% INSULATION **

LOW TEMPERATURE INSULATION — INSULATE GLYCOL COOLANT PIPING MAINS AND CHARGE AIR COOLING

SUPPLY TUBING WHERE INDICATED. INSTALL 1" PRE—FORMED RIGID FIBERGLASS PIPE INSULATION,
JOHNS—MANVILLE MICRO-LOK OR EQUAL.

MEDIUM TEMPERATURE INSULATION — INSULATE EXHAUST PIPES WHERE INDICATED. INSTALL 1-1/2"
PRE-FORMED RIGID MINERAL WOOL PIPE INSULATION, ROXUL TECHTON 1200 OR EQUAL.

JACKET — INSTALL ALUMINUM JACKET OVER ALL PIPE INSULATION. EXTERIOR GRADE CORRUGATED
0.016” THICK ALUMINUM JACKETING WITH PRE—FORMED ALUMINUM FITTING COVERS, PABCO OR EQUAL.

¥ OIL PIPING AND VALVES **

OIL PIPING (DFR, DFS, UOR) — ASTM A106B SCHEDULE 80 SEAMLESS BLACK STEEL PIPE. BUTT
WELD JOINTS FOR ALL PIPE 2" DIAMETER AND LARGER. SOCKET WELD OR THREADED JOINTS FOR
ALL PIPING SMALLER THAN 2" DIAMETER WITH MINIMUM 3000# FORGED STEEL FITTINGS. PERFORM
PIPE WELDING WITH EXPERIENCED WELDER WITH CURRENT APl OR EQUIVALENT CERTIFICATION FOR
PIPE WELDING IN ALL POSITIONS. PROVIDE SPIRAL WOUND METALLIC GASKETS AND COAT WITH
ANTI SEIZE COMPOUND PRIOR TO ASSEMBLING FLANGED JOINTS. REAM THREADED PIPE ENDS AND
THOROUGHLY COAT MALE PIPE ENDS WITH HERCULES GRIPP PIPE JOINT COMPOUND PRIOR TO
ASSEMBLING.  TEST ALL FUEL OIL PIPING JOINTS WITH MINIMUM 350 PSIG AR, WITH EACH JOINT
SOAKED WITH A FOAMING SOAPY WATER SOLUTION, AND VISUALLY INSPECT EACH JOINT FOR
LEAKS.

FLEXIBLE CONNECTORS — TYPE 321 STAINLESS STEEL CORRUGATED HOSE, TYPE 304 STAINLESS
STEEL WIRE DOUBLE BRAIDED OUTER SHIELD. SCH 80 MPT OR 150# ANSI FLANGED ENDS (FIXED
OR FLOATING AS INDICATED) 125 PSIG MINIMUM WORKING PRESSURE, DIAMETER AND LIVE (HOSE)
OR OVERALL LENGTH AS INDICATED. PENFLEX PW 721 OR EQUAL.  FURNISH WITH CERTIFICATION
OF MINIMUM 125 PSIG PRESSURE TEST.

SMALL HOSES - FUEL RATED HOSE, EATON WEATHERHEAD H569 OR EQUAL. SIZE AS INDICATED
ON DRAWINGS. PROVIDE RE-USABLE PLATED STEEL JIC SWIVEL ENDS, STRAIGHT OR 90° AS
REQUIRED, WITH NPT ADAPTERS.

FLANGED BALL VALVES — REDUCED PORT CARBON STEEL UNI-BODY, ANSI 150# RF FLANGED
ENDS, STAINLESS STEEL BALL AND TRIM, GLASS FILLED TEFLON SEAT, GRAPHITE SEALS, LOCKABLE
HANDLE, 150 PSIG MINIMUM WORKING PRESSURE, NACE MRO175 CONFORMANCE, FIRE SAFE PER
APl 607. PBV C-5410-31-2236—FTNL, NO SUBSTITUTES.

THREADED BALL VALVES — CARBON STEEL BODY, THREADED ENDS, STAINLESS STEEL BALL AND
TRIM, PTFE SEAT, GRAPHITE SEALS, LOCKABLE HANDLE, 150 PSIG MINIMUM WORKING PRESSURE,
NACE MRO175 CONFORMANCE, FIRE SAFE PER APl 607. PBV C-5312-38-2236—-TL-NC OR S
—5322-38-2236—-TL—NC, NO SUBSTITUTES.

FLANGED SWING CHECK VALVES (2" AND LARGER) — CARBON STEEL BODY, ANSI 150# RF
FLANGED ENDS, STEEL DISC AND TRIM, 150 PSIG MINIMUM WORKING PRESSURE. CRANE CLASS
150 NO. 147 OR EQUAL.

FLANGED SWING CHECK VALVES (SMALLER THAN 2") — CARBON STEEL BODY, ANSI 150# RF
FLANGED ENDS, STAINLESS STEEL TRIM AND SEATS, 150 PSIG MINIMUM WORKING PRESSURE.
BONNEY FORGE L1-61 OR EQUAL.

FLANGED PISTON CHECK VALVES — CARBON STEEL BODY, ANSI 150# RF FLANGED ENDS,
STAINLESS STEEL TRIM AND SEATS, 150 PSIG MINIMUM WORKING PRESSURE. BONNEY FORGE
L1-41 OR EQUAL.

THREADED CHECK VALVES — BRONZE BODY, THREADED ENDS, SWING CHECK STYLE, 150 PSIG
MINIMUM WORKING PRESSURE. MILWAUKEE 510-S OR HAMMOND EQUAL, DOMESTIC ONLY.

FLANGED PRESSURE RELIEF VALVES — STEEL BODY, ANSI 150# RAISED FACE FLANGE INLET AND

OUTLET, 1/2" SOFT SEAT ORIFICE, CLOSED CAP, SIZE AND PRESSURE SETTING AS INDICATED.
HYDROSEAL 1FLARVOO OR EQUAL.

THREADED PRESSURE RELIEF VALVES -

1" SIZE — STEEL BODY, MPT INLET X FPT OUTLET, CLOSED CAP, SIZE AND PRESSURE SETTING
AS INDICATED, HYDROSEAL 4FRVOO OR EQUAL.

1/4” SIZE — BRONZE BODY, FPT INLET AND OUTLET, PRESSURE SETTING AS INDICATED, KINGSTON
112C OR EQUAL.

FUSIBLE LINK VALVES — BRASS BODY, FPT ENDS, 165F FUSIBLE HEAD. FIROMATIC 200F FOR
1/2", FIROMATIC 400F FOR 17, OR EQUAL.

SOLENOID VALVES- 1/2" THREADED END BRASS BODY, 1/2" NPT CONDUIT CONNECTION, 120VAC,
SS CORE, MOLDED EPOXY COIL ENCLOSURE, INTERNAL PILOT OPERATED, 150 PSI DIFFERENTIAL
OPENING PRESSURE, LIQUID TIGHT AND FULL MODULATION AT O PSI DIFFERENTIAL.

NORMALLY CLOSED — ASCO CAT. NO. 8210G94, NO SUBSTITUTES.

NORMALLY OPEN — ASCO CAT. NO. 8210G34, NO SUBSTITUTES.

ELECTRIC ACTUATOR VALVES — 17 LOW TEMP BALL VALVE, NUTRON MODEL T3-R10R01LZ-06, NO
SUBSTITUTES.  ELECTRIC ACTUATOR — NEMA 4 ENCLOSURE WITHOUT MANUAL OVERRIDE SHAFT
EXTENSION. PTC SELF REGULATING HEATER, EXXON BEACON 325 SEVERE COLD LUBRICANT, 115
VAC, 350 IN-LBS TORQUE, 10 SECOND STROKE TIME, RATED TO -50 DEG F. RCS MODEL
SXR—0897, NO SUBSTITUTES. ACTUATOR COUPLING BRACKET, SHAFT, AND FASTENERS - TYPE
304 STAINLESS STEEL. CONFIGURE COUPLING TO ALLOW WRENCH ACCESS FOR MANUAL
OPERATION OF VALVE WITHOUT REMOVING ACTUATOR.

* DIESEL FUEL AND LUBE OIL EQUIPMENT AND SPECIALTIES **

DAY TANK — RECTANGULAR HEAVY GAUGE WELDED STEEL TANK MANUFACTURED IN ACCORDANCE
WITH UL STANDARD 142 AND AEA STANDARD POWER PLANT TANK FABRICATION DETAILS, NOMINAL
100 GALLON CAPACITY. FURNISH COMPLETE WITH ALL CONTROLS AND ACCESSORIES AS
INDICATED.

USED OIL/DIESEL FUEL BLENDING SYSTEM — FIELD ASSEMBLED SYSTEM FOR BLENDING USED
LUBRICATING OIL WITH DIESEL FUEL, CAPABLE OF AUTOMATIC OPERATION, NOMINAL 0.5% USED OIL
INJECTION RATE, 30 PSIG OPERATING PRESSURE, TESTED TO 30 PSIG. PROVIDE COMPLETE WITH:
1) 20 GALLON USED OIL HOPPER; 2) PUMPS AS INDICATED IN SCHEDULE; 3) THREE STAGE
FILTER BANK WITH CIM—TEK TITAN | ELEMENTS, 10 MICRON HYDROSORB ELEMENTS CIM—TEK
E-1300HS—10 FIRST AND SECOND STAGE, 2 MICRON PARTICULATE ELEMENT CIM-TEK E-1300-2
FINAL STAGE; 4) 0—15 PSID DIFFERENTIAL PRESSURE GAUGES WITH ADJUSTABLE SPDT SWITCH
FOR EACH FILTER, ASHCROFT 25-1132-A-25S—XV6-15, NO SUBSTITUTES; 5) NEMA 1 RATED
CONTROL PANEL WITH ALARM AND SHUTDOWN FUNCTIONS; 6) ALL ASSOCIATED PIPING, VALVES,
AND HOSES AS INDICATED. FABRICATE HOPPER AND FILTER BANK IN ACCORDANCE AEA STANDARD
POWER PLANT TANK FABRICATION DETAILS.

THREADED STRAINERS — "Y” TYPE BRONZE BODY, SCREWED ENDS, GASKETED CAP, 20 MESH
STAINLESS STEEL SCREEN, 200 PSIG WORKING PRESSURE, MUELLER #351M OR EQUAL.

DAY TANK FILTERS — ZINC TOP, 1” FPT CONNECTIONS, IMPACT RESISTANT "SEE—THRU” BOWL, 150
PSIG WORKING PRESSURE, GOLDEN ROD MODEL NO. 495 — NO SUBSTITUTES. USE STANDARD 10
MICRON FILTER ELEMENT, NO. 470-5. PROVIDE WITH FUEL FILTER WRENCH NO. 491.

*x DIESEL FUEL AND LUBE OIL EQUIPMENT AND SPECIALTIES (CONTINUED) **

DAY TANK METER — 1" ANSI 300# FLANGE INLET AND OUTLET, ACCURATE TO +/-1%
AT 20 GPH, O—RINGS AND SEALS COMPATIBLE WITH #1 DIESEL FUEL, DIRECT READ

REGISTER. AMCO # 25, NO SUBSTITUTES. FURNISH FACTORY ASSEMBLED WITH WITH
REED SWITCH PULSER ASSEMBLY.

DAY TANK GAUGE — MAGNETIC OPERATED SPIRAL GAUGE FOR #1 DIESEL FUEL,

DIE-CAST ZINC HEAD, 1-1/2" MPT CONNECTION, ZINC—PLATED STEEL GUIDE ROD,
BRASS CENTER SHAFT, EPOXY COATED CORK FLOAT, HERMETICALLY SEALED SIDE-VIEW

DIAL, 25 PSIG MAXIMUM OPERATING PRESSURE, GUIDE ROD (OPERATING) LENGTH AS
INDICATED ON DRAWINGS. ROCHESTER MODEL 8660 WITH SIDE-VIEW DIAL

#5025500570.

GAUGE HATCH — BRASS CAP AND CHAIN, BUNA-N GASKET, 2" FPT CONNECTION.
MORRISON FIGURE 307 OR EQUAL.

CLOCK-TYPE LIQUID LEVEL GAUGE — MORRISON FIGURE 818, NO SUBSTITUTES.

PRESSURE/VACUUM WHISTLE VENTS — MORRISON FIGURE 922, NO SUBSTITUTES.
EMERGENCY VENTS — MORRISON FIGURE 244-F OR EQUAL.

VENT CAPS — MORRISON FIGURE 155 OR EQUAL.

** GLYCOL PIPING, VALVES, AND SPECIALTIES **

GLYCOL PIPING (ECS, ECR, HRS, HRR) — PROVIDE COPPER PIPE AND FITTINGS.
PROVIDE FLEXIBLE HOSE FOR CONNECTION TO ALL ENGINES. PROVIDE SMALL DIAMETER

AEROQUIP HOSE WHERE INDICATED FOR INSTRUMENTATION AND BLEED LINES (SEE

DIESEL FUEL PIPING SPECIFICATIONS). HYDROSTATICALLY TEST ALL PIPING AT 100 PSIG
MINIMUM FOR ONE HOUR WITH NO NOTICEABLE WATER LEAKS OR PRESSURE DROP
EXCEPT AS CAUSED BY TEMPERATURE CHANGE. ISOLATE ENGINES AND RADIATORS
PRIOR TO PRESSURE TESTING. FLUSH PIPING WITH FRESH WATER PRIOR TO PLACING
IN SERVICE.

COPPER PIPE — TYPE "L" HARD DRAWN COPPER TUBE WITH WROUGHT COPPER

FITTINGS.  ALL JOINTS SOLDERED WITH 95/5 TIN/ANTIMONY SOLDER OR SILVER
SOLDER EXCEPT ON T—DRILL CONNECTIONS USE COPPER BRAZING ROD. REAM ALL
CUT ENDS AND THOROUGHLY CLEAN PIPE ENDS AND FITTINGS PRIOR TO SOLDERING.

PROVIDE COPPER COMPANION FLANGES FOR TRANSITION TO STEEL PIPING OR FLANGED
VALVES. INSTALL FULL FACED NITRILE RUBBER GASKETS, GARLOCK 9122 OR EQUAL.

ENGINE COOLANT HOSES — SIZE AS INDICATED ON DRAWINGS, SAE J 1527, USCG
TYPE B—2, THERMOID BELLOWSFLEX #7910 OR EQUAL. INSTALL WITH STAINLESS
STEEL T-BOLT CLAMPS. WHERE HOSE PASSES WITHIN 12" OF HOT EXHAUST
COMPONENTS INSTALL HIGH TEMPERATURE SILICONE SLEEVES, EATON WEATHERHEAD
A69#H# OR EQUAL.

BALL VALVES — THREADED OR SOLDER END BRONZE BODY, CHROME PLATED BRONZE
OR BRASS BALL, TFE OR VITON PACKING AND SEAT RING, MINIMUM 200 PSIG WOG

RATING. DOMESTIC ONLY, HAMMOND OR MILWAUKEE, NO SUBSTITUTES. ON 2" AND

SMALLER VALVES PROVIDE FULL PORT BALL. ON VALVES LARGER THAN 2" PROVIDE
LARGE PORT BALL.

SWING CHECK VALVES — THREADED OR SOLDER END BRONZE BODY, SWING CHECK
STYLE, MINIMUM 200 PSIG WOG RATING. DOMESTIC ONLY, HAMMOND OR MILWAUKEE,
NO SUBSTITUTES.

DRAIN VALVES — BRONZE BODY, 3/4" FPT BY 3/4" MALE HOSE ENDS WITH CAP AND
JACK CHAIN.  WATTS B6000CC, OR EQUAL. INSTALL AT ALL DRAIN AND FILL
CONNECTIONS AND WHERE INDICATED.

GAUGE COCK — BRASS BODY, MPT BY FPT ENDS, T-HANDLE. LEGEND VALVE ITEM

101-531 (1/4") OR ITEM 101-532 (3/8"), OR EQUAL. INSTALL ON ALL AIR VENTS,
PRESSURE GAUGES, SMALL HO

PRESSURE RELIEF VALVES — THREADED END BRONZE BODY, NON-FERROUS INTERNAL

COMPONENTS, ASME LABELED, 3/4” NPT CONNECTIONS, 500 MBH MINIMUM CAPACITY,
SETPOINT AS INDICATED. WATTS 174A OR EQUAL.

SOLDER END STRAINER — BRONZE BODY, SOLDER CUP ENDS, GASKETED CAP, 20
MESH STAINLESS STEEL SCREEN. MUELLER STEAM #358S OR EQUAL.

AUTOMATIC AIR VENTS — BRASS BODY, SELF—-CLOSING FLOAT OPERATED VALVE, SCREW

ON CAP, 1/4" NPT CONNECTION. MAID—O-MIST AUTO AIR VENT NO. 75 OR EQUAL.
PROVIDE WITH BALL VALVE ISOLATION.

LIQUID LEVEL SIGHT GAUGE — BOROSILICATE GLASS TUBE, ALUMINUM BODY, BUNA N

SEALS, 1/2" MPT CONNECTIONS, 9" CENTERS. LUBE DEVICES G607-09-A-1-4 OR
EQUAL.

EXPANSION TANK CAP — 2-1/2 PSIG PRESSURE, 1-1/2 OZ. VACUUM, 2" NPT
CONNECTION.  CIM—TEK 60001 OR EQUAL.

** INSTRUMENTATION **

PRESSURE GAUGES — 4" DIAL SIZE, STAINLESS STEEL CASE AND WETTED PARTS, 1/4" NPT BOTTOM
CONNECTION, DRY CASE.

0-15 PSI RANGE WIKA #9745378 OR EQUAL.
0-60 PSI RANGE WIKA #9745394 OR EQUAL.

DIFFERENTIAL PRESSURE GAUGES — 2-1/2" DIAMETER DIAL, BRASS BODY, 1/4” FPT IN-LINE
CONNECTION, SPDT SWITCH WITH TERMINAL STRIP, O—15 PSID RANGE. MID WEST

142—BA—08—-0(AA)—15, NO SUBSTITUTES. FACTORY SET SWITCH TO ACTIVATE AT 7 PSID

VACUUM GAUGES — 4" DIAL SIZE ZERO—CENTER PRESSURE/VACUUM GAUGE WITH TWO ADJUSTABLE

SETPOINT SWITCHES WITH DPDT RELAYS, 1/8" NPT CONNECTION, —2" TO +2" WATER COLUMN RANGE.
DWYER A3304, NO SUBSTITUTES.

THERMOMETERS — 3" DIAL SIZE BIMETAL TYPE, STAINLESS STEEL CASE AND STEM, 1% OF FULL SCALE
ACCURACY, ADJUSTABLE ANGLE AND SWIVEL HEAD, 20F TO 240F RANGE, 2—1/2" STEM LENGTH.
TEL-TRU AA-375R OR EQUAL. PROVIDE WITH 3/4"NPT BRASS THERMOWELL.

** SYSTEM STARTUP **

ENGINE COOLANT PIPING — AFTER PRESSURE TESTING AND FLUSHING, FILL SYSTEM WITH A SOLUTION
OF EXTENDED LIFE ETHYLENE GLYCOL, SHELL ROTELLA ELC, NO SUBSTITUTES, PREMIXED TO A RATIO
OF 50% ETHYLENE GLYCOL TO 50% WATER.

FUEL OIL PIPING — AFTER PRESSURE TESTING PRIME ALL PIPING WITH HAND PRIMING PUMP, FILL
FILTERS WITH DIESEL FUEL, AND BLEED OFF AIR PRIOR TO STARTING ELECTRIC PUMPS.

AS COOLING SYSTEM COMES UP TO NORMAL OPERATING TEMPERATURE VERIFY OPERATION OF
THERMOSTATIC VALVE. SET VARIABLE FREQUENCY DRIVES TO SPECIFIED TEMPERATURES AND TEST
LEAD AND BACKUP FUNCTION BY SHUTTING OFF LEAD RADIATOR. VERIFY OPERATING SETPOINTS BY
READING THERMOMETERS IN PIPING MAINS.

VERIFY OPERATION OF ALL FUEL PUMP CONTROLS INCLUDING TIMER AND LEVEL ALARMS.

CLEAN ALL SYSTEM STRAINERS AFTER FIRST 48 HOURS OR MORE OF OPERATION. MONITOR SYSTEM
OPERATION FOR ONE WEEK MINIMUM BEFORE LEAVING SITE. CHANGE GLYCOL FILTER ELEMENTS AT
TIME OF FIRST OIL CHANGE ON EACH ENGINE.

** SEQUENCE OF OPERATION **

COMBUSTION AIR INTAKE DAMPER WILL OPEN ANY TIME PLANT IS IN SERVICE (STATION SERVICE POWER
ON). EXHAUST FAN DISCHARGE DAMPER AND ASSOCIATED VENTILATION AIR INTAKE DAMPER WILL OPEN
ANY TIME EXHAUST FAN OPERATES. ALL DAMPER MOTORS WILL BE NORMALLY CLOSED SPRING
RETURN AND WILL CLOSE ON LOSS OF POWER (FIRE ALARM) IN LESS THAN 30 SECONDS.

EXHAUST FANS EF-1, EF-2, AND EF-3 WILL OPERATE ON A CALL FOR COOLING THROUGH A LINE
VOLTAGE THERMOSTAT TO MAINTAIN GENERATING ROOM TEMPERATURE, 80F, ADJUSTABLE.

CRANK VENT FAN EF—4 WILL OPERATE CONTINUOUSLY. WHEN THE VACUUM AT THE INTAKE TO EF-4
FALLS BELOW 0.5" W.C. AN ALARM WILL BE INDICATED AT THE SWITCHGEAR.

UNIT HEATER UH—1 AND CIRCULATING PUMP P-HR1 WILL OPERATE ON A CALL FOR HEATING
THROUGH A LINE VOLTAGE THERMOSTAT TO MAINTAIN CONTROL ROOM TEMPERATURE, 70F, ADJUSTABLE.

HEAT RECOVERY PUMPS P-HR2 AND P-HRS WILL OPERATE CONTINUOUSLY UNDER MANUAL CONTROL.

RADIATOR VARIABLE FREQUENCY DRIVES WILL MODULATE FAN SPEED TO MAINTAIN ENGINE COOLANT

RETURN TEMPERATURE OPERATING SETPOINT. FANS WILL OPERATE AT A MINIMUM SPEED OF 10%,

ADJUSTABLE. FANS WILL SHUT OFF WHEN ENGINE COOLANT RETURN TEMPERATURE IS BELOW THE

MINIMUM SETPOINT.  NORMAL OPERATING SETPOINT FOR R—1=180F AND FOR R-2=190F. MINIMUM
SETPOINT 10F BELOW OPERATING SETPOINT.

CHARGE AIR COOLER FANS WILL OPERATE CONTINUOUSLY ANY TIME ASSOCIATED ENGINE RUNS AND
STOP WHEN ENGINE STOPS. VARIABLE FREQUENCY DRIVES WILL MODULATE FAN SPEED TO MAINTAIN
ENGINE INTAKE MANIFOLD AR TEMPERATURE OPERATING SETPOINT. FANS WILL OPERATE AT A MINIMUM
SPEED OF 10%, ADJUSTABLE. NORMAL OPERATING SETPOINT 90F.

DAY TANK WILL HAVE AUTOMATIC FILL CONTROLS WITH REDUNDANT HIGH AND LOW LEVEL ALARMS AND
TIMERS. USED OIL/DIESEL FUEL BLENDER WILL RUN ANY TIME DAY TANK FILL PUMP RUNS.

FUEL OIL COOLER VARIABLE FREQUENCY DRIVE WILL MODULATE FAN SPEED TO MAINTAIN DIESEL FUEL
RETURN TEMPERATURE OPERATING SETPOINT. FAN WILL OPERATE AT A MINIMUM SPEED OF 10%,
ADJUSTABLE.  FANS WILL SHUT OFF WHEN ENGINE COOLANT RETURN TEMPERATURE IS BELOW THE
MINIMUM SETPOINT.  NORMAL OPERATING SETPOINT 110F.  MINIMUM SETPOINT 10F BELOW OPERATING
SETPOINT.  SEE CONTROL DRAWINGS FOR DETAILED SEQUENCE.
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NOTES: NOTES:

1) ALL COOLANT/HEAT RECOVERY PIPING TYPE "L” HARD DRAWN COPPER WITH SOLDER JOINTS. LOW COOLANT ALARM SWITCH, MOUNT WITH SWITCH POINT 1) ALL POTABLE WATER PIPING 3"¢ TYPE "L” HARD DRAWN COPPER WITH SOLDER JOINTS.
ELEVATION LEVEL WITH BOTTOM OF EXPANSION TANK ET—1 UPON COMPLETION OF INSTALLATION PRESSURE TEST, STERILIZE, AND FLUSH.
2) ALL COOLANT PIPING IS 4"¢ UNLESS SPECIFICALLY INDICATED OTHERWISE.
9” COOLANT INSTALL 2.5 PSIG PRESSURE CAP 2) HX—1 IS EXISTING DOUBLE WALL SHELL AND TUBE UNIT SALVAGED FROM OLD HEAT
3) ALL FLANGES ANSI 125# PATTERN BRONZE COMPANION WITH SOLDER ENDS. SITE GAUGE 'T‘/_ RECOVERY MODULE.
4) UPON COMPLETION OF FABRICATION FLUSH PIPING TO REMOVE ALL DEBRIS AND RESIDUE. / g 3) USE HONEYWELL T991A1426 CONTROLLER TO OPERATE MIXING VALVE. PROVIDE MIN 40VA
o1 (1 3/4" x 1/2 CAPACITY 24V CONTROL POWER TRANSFORMER. INSTALL REMOTE BULB SENSOR IN 11622AA
5) INSULATE 4" COOLANT PIPING MAINS FROM GENERATOR VALVES TO THERMOSTATIC VALVE. ’ =— M4/ e WELL. SET TO MAINTAIN 55°F POTABLE WATER TEMPERTURE OUT OF HEAT EXCHANGER.
ALL OTHER PIPING NOT INSULATED. H e Q =
1-1/2" TDRILL /,Y 3 /4"/ 3/4" BALL 4) INSTALL 1" MIXING VALVE, HONEYWELL V5013N1063 VALVE WITH ML7984A3001 MOTOR
6) UNLESS SPECIFIED OTHERWISE MAKE ALL CONNECTIONS FOR INSTRUMENTATION, VENTS, AND BRANCH TAP & | 2"x3 /4" 7 \ VALVE, TYP(4) ACTUATOR.
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GENERATION ‘w REV. | DESCRIPTION DATE BY
ROOM State of Alaska
|| : mSIDE WALL ELEVATION * Department of Community and Economic Development
NIYE= x o K AIDEA /AEA
xi, Rural Energy Group ,= ALASKA
H /_1/4” MPT NOTE: TEMPERATURE 2 813 West Northern Lights Bivd. & ENERGY AUTHORITY
3/4" HRS&R\< THERMOMETER PRESSURE GAUGE SENSOR INSTALLATION % % Anchorage, Alaska 99503
S 1/4” MPTXFPT SIMILAR.  INSTALL PROJECT:
* CAUGE COCK 3/471/2" BUSHINGS RECORD DRAWING CHEFORNAK POWER SYSTEM UPGRADE
. - - . » WHERE REQUIRED.
' : . T - ! i 3/4"MPT 3/4"x1/4” BUSHING THESE DRAWINGS HAVE BEEN PREPARED
| L — A Dll — /_ THERMOWELL / /417 FROM INFORMATION PROVIDED BY TITLE:
CONTROL UH-1 0 0 0 e oy o ANTEE COOLANT PIPING PLAN, ISOMETRICS, & DETAILS
COMPLETENESS OF THE INFORMATION
i ., CONTAINED HEREIN.
13/4 FITTING ADAPTER (FTGxFPT) IN 3/4” T-DRILL TAP, TYP %L/(% ALASKA ENERGY AND ENGINEERING, INC
P.O0. BOX 111405 ANCHORAGE, ALASKA 99511-1405 PHONE (907) 349-0100
/ 4\ COOLANT PIPING PLAN /6 \TYP PRESSURE GAUGE/THERMOMETER | _ _
W 1/4"=1" w_y NO SCALE oATE: 9 / 10 /08 DRAWN BY:  BCG SCALE:  AS NOTED FILE NAME: cCHEF M2-—11 SHEET: oF
DESIGNED BY: BCG DATE:  5/08/07 PROJECT NUMBER: 05 —-(05—-956 1 M4 11




@

LZ

“ )
?

FILTER BANK FOR
USED OIL BLENDING

1" DAY TANK SUPPLY & PUMP DOWN PIPELINES TO
INTERMEDIATE TANK, SEE SITE PLAN FOR CONTINUATION

1-1/2"DFR, 1"UOR, & 1"DFS
SHOWN OUT FROM WALL FOR
CLARITY, RACK VERTICALLY ON
STRUT UNDER COOLANT PIPING

MOUNT
PUMP (
P_DF? \Nﬁ 5
ON WALL %
l
&
2" VENT gg §
P m 8
—— 00— 3
—Re—

|

jg—
[———
\M5 /0IL HOPPER

35 GALLON USED

160 GALLON

\_@ DAY TANK

]\ FUEL SYSTEM

CONTROL PANEL

/ 1"\ DIESEL FUEL & USED OIL PIPING PLAN

GEN #2

GENERATION
ROOM

GEN #1

NOTE: ALL PIPING &

VALVES NOT SHOWN

FOR CLARITY, SEE PIPING DIAGRAM

SOCKET WELD
CAP ON END

OF MAIN, TYP(3)

NOTE: FILTER #2 & #3 INLET SIMILAR
EXCEPT FOR #12 HOSE WITH 3/4” END
(NO BUSHING) FROM ADJACENT FILTER.

#5 HOSE

FROM PUMP
P-U02 N

3/4°x1/4"—

BUSHING

3/4" THREADED BALL VALVE WITHX
HOSE ADAPTER & CAP FOR DRAIN

FILTER #1 INLET SIDE ELEV

NOTE: FILTER #2 & #3 FRONT

1/4" GAUGE COCK WITH
ELEVATION SIMILAR EXCEPT NO PLUG FOR AR BLEED, /_

S

FILTER #1 FRONT ELEV

/2 \FILTER PIPING ELEVATIONS

FILTER #1 OUTLET SIDE ELEV

NOTE: FILTER #3 OUTLET ELEVATION SIMILAR
TO FILTER #2 EXCEPT ROUTE #12 HOSE TO

CHECK VALVE ON DISCHARGE. ~ TYP EACH FILTER [} 1" BLENDED DISCHARGE PIPE ON WALL.
#5 HOSE WTH | = 3/4 oy 12 HOSETO T |
1/4” NPT TEE, n,»  ADJACENT FILTER
TYP
ENDS, TYP e b
/NlPPLE K] /_3/4)))(1211
_} [ [ | NIPPLE
\0—15 PSID — —
GAUGE, BOLT
TO PLATE #12 HOSE AN
#12 HOSE
TO NEXT
FILTER INLET OUT BACK
%:[ FROM P-DF3 -
§3/4» THREADED
CHECK VALVE
:ﬁ O & BALL VALVE
3/4” EL, 3/4°x3"
TYP(2) NIPPLE, TYP(2)

FILTER #2 OUTLET SIDE ELEV

wy NO SCALE

e

PRV WITH 1/4" TEE

BELOW, SUPPORT
FROM MOTOR PLATE

1/4" EL, —_

TYP(2)

#5 HOSE WITH —~
NPT ENDS, TYP

FLOAT SWITCH —{

/ TO BLENDER/FILTER

/5

BASE ELEVATION

MS

SECTION.Z 6 )
\M5/

|1

|1

Q

/4 \TOP OF HOPPER — PLAN VIEW

L—— MOUNT PUMP TO
STEEL PLATE

BOLTED TO STRUT

_— 1/8” EL, TYP(3)

| | —1/8" DROP
TUBE DOWN TO

FOOT VALVE

1/2" NPT
90

FITTING

3/4" NPT 90" FITTIN

THREADED CHECK VALVE

G &

P—UO1 NOTE:
INSTALL P-DFJ

BELOW, SIMILAR.

N

BOLT 2 SECTION
SHALLOW STRUT

S OF
T0 HOPPER

BASE FOR MOUNTING PUMP

/5 \HOPPER BASE ELEVATION

2 EA. #20 AWG LEADS, IN 1/2"\

FLEX TO CONTROL PANEL

1-1/4"x1/2” DOUBLE
TAPPED BUSHING

2"x1-1/4" BUSHING

#5 HOSE TO PUMP BEHIND
b 3/4"x3/8" BUSHING

1/2"x13" SCH 40 NIPPLE

1/2"x1/8” BELL REDUCER \

FLOAT SWITCH, SEE ELECTRICAL
CHASE THREADS WITH 1/8”
DIE TO CLEAN OFF EXCESS
EPOXY PRIOR TO INSTALLATION

—

E/Z"x3/4" BUSHING

-

—=——1/8"x18" SCH 40 NIPPLE, ADJUST
TO POSITION FOOT VALVE WITHIN

1/2" OF BOTTOM THEN WELD TO
3/4"x3/8” BUSHING

3/47x1/8" BUSHING

3/4" SINGLE POPPET FOOT VALVE

plég\\‘%

kXXX
poce]
sy
ps

| —3/4" THREADED
BALL VALVE WITH
HOSE ADAPTER
& CAP

/6 \SECTION THROUGH HOPPER

W NO SCALE

MIN 18" ABOVE EAVE WITH SCREENED VENT CAP

C—=——2" THREADED VENT PIPE, SUPPORT FROM WALL, TERMINATE

. /—1 THREADED CHECK VALVE, TYP(3)
|

—_

wy NO SCALE

17, TYP
/_

SOCKET WELD

wy NO SCALE

N

(Gpea
Ded

160 GALLON
DAY TANK,

SEE TOP,
LAYOUT @

e ————_

-

Q

—

1-1/2" THREADED

S 1-1/2" CHECK VALVE
— e / o FLANGE PAR, TP I
— 1" THREADED PRV, 10 PSIG
J% _ 1" FLANGED BALL 1 @E | /1‘1/2"
M e TYP) ¥
55 v ¥ ¥
| =
& SRR 3 B &/ 1" BLENDED OIL =
N (s t— D= H s FOC—1
@
o 2 - 1
) 1-1/2"
P-U02 SEE e oL @ 38, L // lGeD sl
) (am)] (am] L
TOP LAYOUT \5/ e ] F & yd i I _@ ¥ VALVE, TYP(3)
— S e Re) e
[y = =2 @
B Ll [aad —
= | @ A gz | | =k a2z | Lo—ﬂ 1-1/2" DFR
B =35 35 s = = 1" UOR
= = =2 A o n
fé P—U01 11 HE= HE= HES < 17 DFS
- /\@/\’/{@ b = = oo | =2 e ) 2 [a \k ROUTE BEHIND
ety \ 5> FILTER
\ IE==N1 \\ L | > TP Q| &

PIPING DIAGRAM GENERAL NOTES:

1-1/2" DROP TUBE —

FOR FILL/RETURN

1/2" DROP TUBE
FOR PUMP DOWN

2" CLOSE NIPPLE
& UNION

2" VENT
OUT WALL

0|

1) FABRICATE DAY TANK, FILTER BANK, AND HOPPER PER AEA STANDARD
POWER PLANT TANK FABRICATION DETAILS.

2) ALL DAY TANK SUPPLY AND RETURN PIPING SOCKET WELDED, 1" AND
1-1/2" AS SHOWN. VENT PIPING 2" THREADED. USED OIL BLENDER
PIPING 3/4" THREADED.

PIPING DIAGRAM SPECIFIC NOTES:

PLUG/CAP ALL SPARE OPENINGS.

%

_/_

A
AP

BOLT PUMP BASE
TO BRACKET

PLASTIC FRAME CAP

=]
\9" LONG RIGHT ANGLE BRACKET,

B-LINE B—409-9 OR EQUAL, TYP(2)

—=——STRUT, LENGTH AS REQUIRED, FASTEN TO

WALL WITH 3/8°x1-1/2" LAG SCREWS

/3 \PUMP & PIPING_SUPPORT

CLAMP PIPES TO STRUT, TYP

w_sj NO SCALE

\

MOUNT PUMP
T0 STRUT
WELDED TO
TOP OF TANK

iy

1/2” MPT 90" HOSE END, TYP(2)

LEVEL GAUGE

LOW ALARM
PUMP START

PUMP STOP

OVERFILL

TYP(2)

/7 \TOP OF DAY TANK — PLAN VIEW

ol
23%/

FRONT OF TANK

FLOAT SWITCH,
TYP(4), SEE

M
—
m
(@)
—
)
(@
>
—

4" BUNG
WITH PLUG

wy NO SCALE

[1> FASTEN BASE TO FLOOR WITH 3/8" SELF—TAPPING SCREWS.

[2 > 17" FILTER, REMOVE DRAIN VALVE & INSTALL 1/8"MxF DRAIN COCK.

[3 > TEMP SENSOR FOR EOC—1 VFD CONTROL OR 20-240°F
THERMOMETER, INSTALL THERMAL WELL IN 3/4" THREAD—O-LET.

[4 > #10 HOSE WITH 1/2" NPT SWIVEL ENDS.

[5> #12 HOSE WITH NPT SWIVEL ENDS, 1/2", 3/4", OR 1" AS
REQUIRED TO MATCH PIPING OR PUMPS.

[6> #6 HOSE WITH 1/8” NPT SWIVEL ENDS.

[7> 1" THREADED STRAINER WITH GAUGE COCK BLOW DOWN.

,= ALASKA

& ENERGY AUTHORITY

1/2” NO SOLENOID VALVE. [9 >1/2" NC SOLENOID VALVE.

HAND PRIMING PUMP. [T17>1/4" THREADED PRV, 30 PSIG.

/
[

" THREADED FUSIBLE

VALVE, TYP(3)

/8 \DIESEL FUEL & USED OIL PIPING DIAGRAM

1"x3/4" BUSHING, A

HOSE ADAPTER, & CAP

1" SUPPLY & PUMP DOWN TO INTERX

TANK, SEE SITE PLAN FOR CONTINUATION

\— ROUTE BEHIND

FILTER TO P-DF3

SEE TYPICAL BRANCH
PIPING CONNECTION

12> 3/4" THREADED BALL VALVE WITH HOSE ADAPTER & CAP, TYP(5)

[13> METER EQUIPPED WITH 300# FLANGED ENDS, PROVIDE 1" ANSI 300#
SOCKET WELD FLANGES & GASKETS EACH SIDE FOR CONNECTION.

W NO SCALE

PHONE (907) 349-0100

SHEET:

State of Alaska )
* Department of Community and Economic Development
X AIDEA /AEA
xi\ Rural Energy Group
2 813 West Northern Lights Bivd.
* % Anchorage, Alaska 99503
PROJECT:
RECORD DRAWING CHEFORNAK POWER SYSTEM UPGRADE
THESE DRAWINGS HAVE BEEN PREPARED
FROM INFORMATION PROVIDED BY TITLE:
45 10 THE ACCURACY OR - DIESEL FUEL & USED OIL PIPING PLAN & DETAILS
COMPLETENESS OF THE INFORMATION
CONTAINED HEREIN.
%V(% ALASKA ENERGY AND ENGINEERING, INC
P.0. BOX 111405 ANCHORAGE, ALASKA 99511-1405
oATE: O / 10 /08 ( DRAWN BY:  BCG SCALE:  AS NOTED FILE NAME: cCHEF M2-—11
DESIGNED BY: BCG DATE:  5/08/07 PROJECT NUMBER: 05 —-05—956 1
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e mT T 77 i S — - — i
WALL o YAk B et = I
PENETRATION, - e - = /"7 \COOLER SUPPORT
TN % | ) | | B | JE/STRUCTURE, Yve(2) e //
N S B L
T T T 4
) Hil o ) e Y | B SUPPORT FROM
X E al 4 FLEX TYR() X E g X | N M6/ CEILING, TYP(3)
L | ol | | I | Ny A7 - -
| [ [ [
| R B R 40D, DISCHARGE )
o o N N TUBING WITH INSULATION X /6 \
X : : X X : : X G : RN, SHORT RADIUS
N | 4" CHARGE AR —— | |—*-—INSULATED 4" CHARGE o PENETRATION WELD EL, TYP
| i [ RETURN TUBING, ! ! i I AIR DISCHARGE TUBING, !
:[; CD - : : N TYP(2) B (3% : : | I TYP(3), SEE NOTE 4 C— 4"x3" REDUCER & |
11 ° ) (I 11 ) [ 3” FLEX |
\ 1 i %ﬁ#‘— 2y B %ﬁﬂlw ] | COOLER WITH -
SN SN | WELDED 0D
W O ‘W O : TUBE
TYP(2) TYP(2) ol g&%zAEN'ON
|
| \
|
|
' T
|
|
L
GEN #2 GEN #1 B
A | |
/4N TYP(2) | o
\M6/ 1 v 1
/ 1\ CHARGE AR COOLER PLAN / 2\ GENERATOR #1 & #2 RIGHT SIDE ELEVATION
W =t ny 1/2"=1’
STRUT, LENGTH AS REQUIRED, FASTEN TO 2 EACH
B XTRUSS BOTTOM CHORDS WITH 3,/8"x3” LAGS
== ik
B <~ i | INTERIOR 2 EXTERIOR
| 4-HOLE CORNER ANGLE, |
| |
| B-LINE B-115, TYP(4) |
N N N 0 0 0 0 | | FASTEN ADJUSTABLE FASTEN FIXED FLASHING
\ :\ : FLASHING TO FRP TO PLYWOOD ALL
CEILING | 1-5/8" STRUT, LENGTH | & PLYWOOD ALL AROUND & INSTALL
| |
| | L~
¢ :E ;l C
2!_11” I ! \@ &
| Wl @ FABRICATED/ 5
4” 0.D. PIPE CLAMP THIMBLE W11
/ | /_ )
. B-LINE B2016, TYP(2
#U%I%G RIE\IT(;JRN q '\4 '0.0. DISCHARGE 2) 2
: TUBING WITH INSULATION
INSULATION LI k /5 \TUBING SUPPORT FROM CEILING /6 \TUBING WALL PENETRATION
FIELD CUT CUSTOM MG / NO SCALE MG / NO SCALE
% MITER ELBOW, 30'+ u U
i? 4" FLEX_/I_ ” ” ”
Sl . 4’3" REDUCER & 3" FLEX
ROTATE TURBO DISCHARGE
AS REQUIRED FOR OFFSET CHARGE AIR SYSTEM GENERAL NOTES:
1) ALL TUBING TO BE LIGHT WALL CARBON STEEL 0.D. EXHAUST TUBING, G.T. EXHAUST
OR EQUAL. ALL FLBOWS TO BE SHORT RADIUS FITTINGS TO MATCH TUBING. ALL
JOINTS TO BE WELDED EXCEPT FOR FINAL CONNECTION TO ENGINES AND COOLERS.
2) MAKE ENGINE CONNECTIONS WITH HIGH TEMPERATURE SILICONE FLEX HOSE (TURBO
| SLEEVE) WITH FULL CIRCLE LINED STAINLESS STEEL CLAMPS.
3) MAKE COOLER CONNECTIONS WITH 0.D. TUBE BY ANSI 125# MACHINED LIGHT
FLANGES, G.T. EXHAUST PART #43 OR EQUAL. INSTALL HIGH TEMPERATURE FULL
FACE STAINLESS STEEL AND GRAPHITE GASKETS, GARLOCK 312555 OR EQUAL.
4) INSULATE INTERIOR CHARGE AR DISCHARGE TUBING WITH 1” LOW TEMPERATURE

/ 4\ SECTION THROUGH GENERATOR #1 & #2

W‘_W 1/2"=1"-0"

INSULATION FROM FLEX AT ENGINE TO FLEX AT WALL PENETRATION AS SHOWN.

TUBING, NO
INSULATION

4" FLEX

o

\ \

1.

1.

)

470.D. RETURN |

i \

/3" GENERATOR #1 & #2 LEFT SIDE ELEVATION

w_ﬁj 1/2"=1'

HE—8

HE

I

NOTE: PROVIDE TWO IDENTICAL WS

FRAMES, ONE AT EACH END OF CHANNEL.

FLOOR "

JOIST, TYP

3/16

C15x33.9

5—-0" LONG
| =\

o~ S LN\

\L Wox16, SEE NOTE J

FASTEN COOLER TO CHANNEL WITHA

1/2" BOLTS & LOCK WASHERS

OTHERS. THERE IS NO GUARANTEE
AS TO THE ACCURACY OR
COMPLETENESS OF THE INFORMATION

CONTAINED HEREIN. %

—~ 5'-0" —— 3-6" —
/ 7\ CHARGE AR COOLER SUPPORT FRAME
State of Alaska
* Deport ent of Community and Economic Development
- AIIDEEA/AEA
ural Ener rou =
ﬂi.\ 813 West Northe?r?/ Lights FE)ilvd. , =QEI%ﬁ§H§®
Anchorage, Alaska 99503
PROJECT:
RECORD DRAWING CHEFORNAK POWER SYSTEM UPGRADE
THESE DRAWINGS HAVE BEEN PREPARED
FROM INFORMATION PROVIDED BY TITLE:

CHARGE AIR COOLER PLAN, SECTIONS, & DETAILS

P.0. BOX 111405

DATE:

9/10/08
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® TO STRUT ABOVE FOR
MUFFLER SUPPORT, TYP(3) \

L4x4x1/4x6" LONG BOLTED
o o NOTE: 8" EXHAUST FOR GEN #1 & GEN #2 SHOWN, 6" EXHAUST FOR GEN #3 SIMILAR. HINGED RAIN CAP

8¢ X 5'-0" LONG

CZ---Z-Z=Z--=Z=Z3i3d-f------===—Z==23 T T Zli—-—-jJZ———— N T TR :l&————:—J:———— N / FASTEN ANGLE TO STRUT WITH
N N ( ¢ ( N (2) EACH 3/8" BOLTS, STRUT NUT,
e e e E::::::::::::_/j N\ :::::::::::ii: A=zzzzzzzg2 :::::::::::i:: ===z AND LOCK™ WASHER, TYP(4) MIN 8 LONG STRUT, FASTEN TO

BOTTOM OF 5 TRUSSES WITH
3/8”X3” LAG SCREWS, TYP(4)

THIMBLE,

é Cz=—=—F=fF==z=2 %-C) TYP(Z)) @_/E:/:::::::::j %.9 Cz=—=—fFzZf=-=z=2 QD@
)

ﬁ / 8" EXHAUST *\ 8” EXHAUST ~\ _|
6" EXHAUST STRUT LAGGED ——

____{__ I TO TRUSSES, TYP I =2 : » ]
c===11} Jf ==3 Jf == 1/2” ALL THREAD, TYP(4)
 — —|= == -z pbb |  — == = -z p e — MlN 6, I_ONG STRUT, FASTEN
AL TO BOTTOM CHORD OF 4 TRUSSES \
L] . O O WITH 3/8°X3" LAG SCREWS, TYP(2) L4X4X1/4X6" LONG
| e ——— P = s J=3 i oo y oo o° [T
“E E - il -V - V- V- V- V- V-V V- V_V___ 0 /1 /
€O z ) s | BN _ ) s | B2 _ DOUBLE NUT TOP AND
________ ) B R S gk TSI BOTTOM OF TAB, TYP(4)
< 2 > < ) > < ) > B | | e ——— /
GEN 43 o 1 [ 0 B DRILL 1/8” WEEP HOLE
L ]
GEN #2 GEN #1 l l INSULATE INTERIOR PIPE WALL PENETRATION @—/ SHORT RADIUS WELD EL
: : CLAMP PIPE TO ANGLE
8" x LENGTH AS REQD | @E WITH 2 EACH U-BOLTS
\ l
e N
8” SLIP-ON FLANGE, TYP(3) : :
\\ | |
= = | — i
FLEX FURNISHED — :
WITH ENGINE |
|
/_\ I
/ 1"\ EXHAUST SYSTEM PLAN /2 \MUFFLER & EXHAUST PIPE INSTALLATION
INTERIOR A EXTERIOR
EXHAUST SYSTEM GENERAL NOTES:
EAL%ET'N(?D% S;QELEC %STPE&W%EDD AFLLLASH'NG 1) MUFFLERS AND FLEXES TO BE FURNISHED WITH GENERATORS.
PLYWOOD AL AROUND AROUND. & INSTALL ALL OTHER EXHAUST SYSTEM COMPONENTS TO BE FURNISHED AND
\\ I_METAL % SIDING OVER INSTALLED AS PART OF BUILDING MECHANICAL SYSTEM.
ﬂ 2) MUFFLERS TO BE CRITICAL GRADE WITH INTERNAL THERMAL
INSULATION, EM PRODUCTS DCK2 OR EQUAL. THIMBLES TO BE
_________ STAINLESS STEEL, TRIPLE-WALL, INSULATED, VENTILATED, AND Stote of Alocka
gEFEFEDS FOORR EZQELTAOL CLEARANCE TO COMBUSTIBLES, HARCO WT—47 * Deporzi'ent of Community and Economic Development
* AIDEA /AEA
3) ALL PIPE TO BE CARBON STEEL, LIGHTWALL (0.188" WALL “i\ Rural Energy Group ,= ALASKA
_________ THICKNESS), WITH WELDED JOINTS. ALL FLANGES TO BE ANS e 2 anchorage, Aloska 99503 ENERGY AUTHORITY
1504 FLAT FACED, SLIP-ON EXCEPT WHERE INDICATED AS —
THREADED.  INSTALL HIGH TEMPERATURE FULL FACE STAINLESS '
FABRICATED/ 4 <! STEEL AND GRAPHITE GASKETS, GARLOCK 312555 OR EQUAL. RECORD DRAWING CHEFORNAK POWER SYSTEM UPGRADE
THIMBLE M1] ™N_ CENTER THIMBLE IN , THESE DRAWINGS HAVE BEEN PREPARED
“RAMED WAL OPENING 4) INSULATE INTERIOR EXHAUST PIPING WITH 1” MEDIUM EROM INFORMATION. PROVIDED BY p—
TEMPERATURE INSULATION FROM FLEX TO MUFFLER AND FROM OTHERS. THERE IS NO GUARANTEE EXHAUST SYSTEM PLAN. SECTIONS. & DETAILS
AS TO THE ACCURACY OR ’ ’
A MUFFLER TO WALL PENETRATION AS SHOWN. AS 10 THE ACCURACY OR o
CONTAINED HEREIN.
%v(% ALASKA ENERGY AND ENGINEERING, INC
/ 3\ WALL THIMBLE INSTALLATION 50, BOX 111405  ANCHORAGE, AASKA 995111405  PHONE (907) 349-0100
w_y NO SCALE e 9/10/08 ( DRAWN BY:  BCG SCALE:  AS NOTED FILE NAVE: CHEF M2—1 1 SHEET: o
DESIGNED BY: BCG DATE:  5/08/07 PROJECT NUMBER: 05 —05—-9561 M7 11




NOTE: ON GEN #1 INSTALL 4 x 4 x 2-1/2 TEE, ON GEN #2
INSTALL 4 x 2-1/2 x 2-1/2 TEE, ON GEN #3 INSTALL 2-1/2" EL.

NOTE: ON GEN #1 INSTALL 4x4x3 TEE,
ON GEN #2 INSTALL 4x3x3 TEE. TEE, SEE NOTE

3" KING NIPPLE 3/4" FPT FOR COOLANT RETURN

TEMPERATURE SENSOR
3" COPPER TUBE, TYP

3/4"x1/4” BUSHING & 1/4" GAUGE
COCK WITH PLUG FOR AIR BLEED

TEE, SEE NOTE
3" ADAPTER

(CxFPT) 7

3/4” FITTING ADAPTER 2-1/2" COPPER TUBE, TYP
(FTGxFPT) IN 3/4” \ |

2" KING NIPPLE
" ADAPTER (CxFPT)

3/4" FPT FOR COOLANT RETURN

2" COPPER TUBE, TYP

TEMPERATURE SENSOR

2" EL

NOTES:

E _

CHECK VALVE

HOSE FROM ENGINE
/ NOTE 1, TYP(3)
@@1_1/2” DFR § |

1) HOSES PROVIDED WITH ENGINE,

[0} q SIZE VARIES PER ENGINE &

PRODUCT.

FIELD CUT TO LENGTH

T-DRILL TAP NOTE 2, TYP(3) —~ & INSTALL 1/2” MPT SWIVEL ENDS.
r w _ _ g _ L -~
| ! - 3 2) MAKE ALL CONNECTIONS TO MAINS
— ” — -—
| ' \F/XEJ/BELE =I5 WITH 1/2" THREAD-O-LET.
TN T S— — [ TV DFS @273 3) ALL PIPING & NIPPLES SCH 80.
\ NG . \ » 3/4" FITFING/ 3/4" FITFING/ \ BALL VALVE el LDL'%
9-1/2" 2-1/2" FITTING 2 1/2 SOLDER 2°1/2" LARGE ADAPTER (FTGXFPT) 3" LARGE PORT SOLDER ADAPTER (FTGXFPT) 2" FULL PORT ’ & 4) ALL VALVES 1/2" SIZE WITH
~1/2" KING / END SWING PORT SOLDER v .o TYP(2) Sle
NIPPLE ADAPTER IN 3/4" T-DRILL END BALL VALVE IN 3/4" T-DRILL SOLDER END =dl= THREADED ENDS.
(FTGXFPT) CHECK VALVE END BALL VALVE 6, TYP(2) 6, TYP(2) TR
’ 3/4” DRAIN VALVE ’ 3/4" DRAIN VALVE SIDE_ELEVATION SECTION A-A
mTYPICAL GENERATOR DISCHARGE CONNECTION mGENERATOR #1/#2 SUCTION CONNECTION mGENERATOR #3 SUCTION CONNECTION mTYPICAL ENGINE FUEL/OIL PIPING CONNECTION
W NO SCALE w_gJ NO SCALE w_gj NO SCALE W NO SCALE
EXTEND 12" MIN = 124" — NOTES:
@ © @ % / BEYOND EAVE @ ) ) ) )
i — 58 8 58 = — 40 ™ 1) FABRICATE FRAME FROM STEEL ANGLE AS
ROOF OVERHANG, TYP — = — == Emm——————————————— INDICATED.  MAKE ALL CONNECTIONS WITH
r A r A r m|
N 4 - . P CONTINUOUS FILLET OR GROOVE WELDS.
| | |
| | |
\ , | L4x4x1/4 CROSS PIECE FOR (- COPE CROSS 2) FIELD VERIFY RADIATOR DIMENSIONS AND
| | | | 4° FAN DISCHARGE | RADIATOR SUPPORT, TYP(4) | | PIECE BOTH WALL OPENING LOCATIONS. CENTER FRAME
— PIPE, SUPPORT | [ ENDS, TYP(4) ON WALL OPENINGS.
RN RN AN FROM  SOFFIT- ABOVE o | L4x4x1/4 CONTINUOUS ACROSS FRONT | |
PN PN PN | | | L4x4x1/4 CONTINUOUS 3) EXTEND BACK ANGLE BEYOND RADIATORS AS
© | /L4x4x1/4 LEG, TYP(2) | | ACROSS BACK, LENGTH AS REQUIRED TO RUN ACROSS WALL FRAMING
| | | REQUIRED, SEE NOTE 3 MEMBERS ON OUTSIDE OF WALL OPENINGS.
s = | | | ATTACH ANGLE TO FRAMING MEMBERS WITH
% QD@ / Q@;}/@ EF—4 | Ve To FLOOR, TvP . MIN 4 EACH 1/2X6" LAG BOLTS.
2" OPEN ” FRONT VIEW SIDE VIEW 4) FASTEN EACH RADIATOR BASE TO CROSS
2" SUCTION PIPE ALONG WALL FITTING FORENGINE VENT OFFSET OUT — PIECES WITH 4 EACH 1/2” BOLTS WITH
CONNECTION, TYP(3) AS REQUIRED LOCKWASHERS.
W I -2 @
N ]
(O
/ 5\ CRANK VENT SYSTEM PLAN /6 \RADIATOR STAND FABRICATION
W ailiing W 3/4"=1"-0"
” ” ” @
6"x4” NO—HUB COUPLING, 4” SWEEP OUT WALL CRANK VENT PIPING NOTES
FERNCO 1056-64, TYP(2)— /
1) INSTALL SYSTEM TO DILUTE
/ CRANKCASE FUMES WITH ROOM AR
~FAN EF—4 WITH AND VENT OUT OF BUILDING. FAN
8x6 DUCT /"2 EF—4 TO RUN CONTINUOUSLY.
) REDUCERS \W10/
& %) @ /A‘ yat 2) ALL PIPE SOLID CORE ABS WITH
I DRAINAGE FITTINGS. SLOPE TO DRAIN
I TO DRIP LEG AS SHOWN.
® ® ® ® I
2"x2"x1-1/2" FIXTURE TEE WITH I 3) MOUNT VACUUM GAUGE IN NEMA 1
1-1/2"x1" BUSHING FOR CONNECTION g@EU'L\IJg'T EGAz,UGE’ I BOX ON WALL IN VICINITY OF FAN.
2" SWEEP! OPEN - OF ENGINE CRANK VENT|HOSE, TYP(3) - - - ) i SYSTEM DESIGNED TO MAINTAIN 0.75
on QLI i ol . i WATER COLUMN VACUUM IN LINE.
%ﬂ i SLOPE DOWN 4°4 \ i i D X SET ALARM SWITCH TO ACTIVATE
I I I I #5 HOSE - L WHEN VACUUM FALLS BELOW 0.5”.
1 N = T - ! i 4 T s
i i T —— N I OPEN
] ] ] ] P —\ State of Alaska
! 2" PIPE i i i (F)RngAETW/(\)LULT 4742 * Deport ent of Community and Economic Development
:: :: :: :: 1S REQURED S AIDEA/AEA
X I N I AN Rural Energy Group e
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CE— 5O ¥ (] END DRAIN VALVE 9" FPT CLEANOUT THESE DRAWINGS HAVE BEEN PREPARED
::_l ADAPTER FROM INFORMATION PROVIDED BY TITLE:
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T AS TO THE ACCURACY OR PIPING DETAILS
Y COMPLETENESS OF THE INFORMATION
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®

24x24 HOOD, TYP(3)

18x18 HOOD\
N/ N/ N/
\/\ X \/\ VN /\/ /N /\/ VN /\/ O
C
@ @——— /g) ——— /g) W= /SD
EF— EF-3 EF-2 EF-2 EF—1 EF-1
FOC—1 5
lﬂﬂ
TYP(3)
48x48 HOOD, TYP(2)—
N
o=
R-2 NS
GEN 3 GEN #2 GEN #1 | ¢
TYP(2) N
u GENERATION AN\ L
ROOM N2
/
R-1 \\/
NS
48x24 INTAKE DAMPER v \
& FILTER ON TOP & | w
48x24 INTAKE DAMPER & SIDE OF DUCT, 4 TOTAL 8
FILTER ON TOP OF 48/18 v E\
| N9 DUCT DOWN THROUGH FLOOR 4 £
EF-3 R—2 @DH—— = g@ R—1
WD EF-1 @D D COMBUSTION AR
| { T | ll
CONTROL 108/24 DUCT DOWN/ PARTS
ROOM THROUGH FLOOR ROOM
— ®
/"1 \ VENTILATION PLAN
DAMPER
ASSEMBLY \M10/ [ 7\ TYP WALL
M3/ PENETRATION
INSTALL FABRIC FLEX DUCT SECTION o
BETWEEN RADIATOR & HOOD, FASTEN /5 48x48
\M10/ HOOD

AIRTIGHT TO RADIATOR FLANGE\
N—]

FASTEN RADIATOR TO
STAND WITH 4 EA. 1/2" -

BOLTS & LOCK WASHERS\
RADIATOR /6 T
STAND FASTEN TO/

WALL FRAMING

WELD LEG TO
FLOOR, TYP(2)

WITH MIN 4 EA.

1/2°x6” LAGS ‘

RADIATOR INSTALLATION

@
M9 / 1/2"=1"

i 51&8

|
EXHAUST FAN /10 !
ASSEMBLY  \M10/ ! \Yf

7 \ TYP WALL
M9 / PENETRATION

[ 40\ 247x24"
\M10/ HOOD

/5 \TYPICAL EXHAUST FAN INSTALLATION

w_gy 1/2"=1"

NOTE 1 —

NOTE 2 \

NOTES:

D)

FIELD ASSEMBLE DUCT SECTIONS AND
THEN PLACE ASSEMBLY THROUGH CUT
OUT IN FLOOR.

SEAL WELD BASE ANGLE TO STEEL
DECK ON TWO EXPOSED SIDES.

CUT SECTION OF 1-1/2" STEEL
ANGLE TO FILL GAP BETWEEN ANGLE
ON DUCT AND ANGLE ON INTERIOR
WALL SURFACE. SEAL WELD TO BOTH

TO FORM CONTAINMENT AROUND DUCT.

FASTEN STRUT TO WALL WITH 3/8"x3”
LAGS PRIOR TO PLACING DUCT.
BRACE DUCT TO WALL WITH RIGHT
ANGLE BRACKET.

_—NOTE 3

|

/ 2\ 108"x24" INTAKE DUCT INSTALLATION

FUEL OIL COOLER
DAMPER & DUCT

ASSEMBLY /77

FOC-1

7 \ TYP WALL
M9 / PENETRATION

/3\18"x18”
\M10/ HOOD

/,

NOTE: FUEL OIL COOLER
FURNISHED BY OTHERS AND NOT
PART OF VENTILATION SYSTEM.
COOLER EQUIPPED WITH 187x18”
DISCHARGE FLANGE FOR FIELD
CONNECTION TO DUCTWORK.

STEN BASE TO FLOOR WITH 3/8”

SELF—TAPPING BOLTS, TYP(4)

/6 \FUEL OIL COOLER INSTALLATION

w_gy 1/2"=1"

NOTE 4

NOTE 1 \

/

NOTE 2 \

NOTES:

1) FIELD ASSEMBLE DUCT SECTIONS AND
THEN PLACE ASSEMBLY THROUGH CUT
OUT IN FLOOR.

2) SEAL WELD BASE ANGLE TO STEEL
DECK ON TWO EXPOSED SIDES.

3) CUT SECTION OF 1-1/2" STEEL
ANGLE TO FILL GAP BETWEEN ANGLE
ON DUCT AND ANGLE ON INTERIOR
WALL SURFACE. SEAL WELD TO BOTH
TO FORM CONTAINMENT AROUND DUCT.

4) FASTEN STRUT TO WALL WITH 3/8"x3”
LAGS PRIOR TO PLACING DUCT.
BRACE DUCT TO WALL WITH RIGHT
ANGLE BRACKET.

_—NOTE 3

| |

/ 3\ 48"x18" INTAKE DUCT INSTALLATION

INSTALL EXTERIOR FLANGE
OVER PLYWOOD & INTERIOR
FLANGE OVER FRP, SEAL TO
WALL WITH SILICONE CAULK
& FASTEN WITH 1/4°x3”
WOOD SCREWS ALL AROUND

INTERIOR

EXTERIOR

INSTALL J—METAL AND
SIDING OVER FLASHING

/ HOOD

=—=/

\— INSERT DAMPER INTO HOOD

/ 7 \TYPICAL WALL PENETRATION

WQ/ NO SCALE

2N
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/—SEE NOTE 2\\|
i U

. ! SEE AL
N S
I N

o | =\
| o
! o
| N

9 | l
|
|
!

o 0\\_ S S |

OSHA GUARD 8% | |15

/ 1"\ TYPICAL FAN/DAMPER ASSEMBLY

=

OTES:

1) FABRICATE THREE IDENTICAL ASSEMBLIES COMPLETE
WITH FAN AND DAMPER MOUNTED AND SEALED TO

DUCT.

WITH 5/16" HOLES AT 6.5"t 0.C.

SAME SIDE FOR BOTH ASSEMBLIES.

LF—=120-US ACTUATOR, NO SUBSTITUTES.
SHEET METAL STAND—OFF BRACKET TO FULLY

2) PROVIDE 2" WIDE MOUNTING FLANGE ALL AROUND

%/i

SEE NOTE 1, TYP(2)

NOTES:

3) PROVIDE MIN 3" DAMPER ROD EXTENSION ON THE
INSTALL BELIMO
FABRICATE

8"x6" DUCT ADAPTER, TYP(2)

1) FABRICATE ONE ASSEMBLY
COMPLETE WITH DUCT ADAPTERS

FASTENED AND SEALED TO FAN.

SUPPORT THE ACTUATOR FROM THE DAMPER FRAME.

2) SEE SHEET M8 FOR INSTALLATION
IN CRANK VENT PIPING.

— 18.25" = SEE NOTE 2 —___
A N , /
) o N s e
e N/
N X
© o N )
V 1. o ‘ —=]7.0" |=—
12.0" 12.0” g Y NOTE 3
| L ‘
| o N
| P \
| |
| |
Il |<—18.0" -]
FRONT VIEW SIDE_VIEW

/ 37\ 18"x18” HOOD FABRICATION

W 3/4"=1"-0"

SEE NOTE 2

° ° ° ° ° CAAA/
° °
I~

= I ‘ [~ SEE NOTE 4
20 N
\SEE NOTE 3
\48/48 DAMPER

48/48 OPEN
FOR INSERTION
INTO HOOD

|

=—38.0"

~——— 48.0" ———=

— [~—1.5"

/2 \EF-4 ASSEMBLY

NOTES:

ERONT VIEW

SIDE_VIEW

- 24.25" —=] SEE NOTE 2 —
NOTES: —— / NOTES:
* \\ //
" ocivalis ) N S 1) FABRICATE THREE
- o AN . IDENTICAL
. pY¢ .
2) PROVIDE 2" WIDE X N " ASSEMBLIES
e o ¢ L N ‘ =70 2) PROVIDE 2" WIDE
& SIDES WITH o FLANGE ON T0P
5/16" HOLES AT 12.0” 12.0” R NOTE 3 & SIDES WITH
6"t 0.C R | 1201 I )
C. = 7 5/16” HOLES AT
” ”» I I II 6"i O-Cn
3) 171" GALV WIRE i L i
(@)
RO | S 3) 1"x1” GALV WIRE
BOTH SIDES | | MESH OVER
) ) OPENING, TYP
- 4825 -~ 240" — BOTH SIDES
FRONT VIEW SIDE_VIEW
” ”
m24 x24~ HOOD FABRICATION
W 3/4"=1"-0"
AN / ‘
/
o / o
7 =
N/ @)
/\\ © 15— |-—
o \ o N
SNOTE 300 |y 150 |
LN maals
© ©
Y N\ Y N\
N RS N Zas
Z DN Z N\ oo
h ( N\ (
\NOTE 4 F*18-0"4>‘
SIDE_VIEW FRONT VIEW
NOTES:

1) FABRICATE TWO IDENTICAL 48"x48” RADIATOR DAMPER ASSEMBLIES.

2) PROVIDE 2" WIDE MOUNTING FLANGE ALL AROUND WITH 5/16"
HOLES AT 67+ 0.C.

3) PROVIDE MIN 3" DAMPER ROD EXTENSION ON OPPOSITE SIDES OF
EACH ASSEMBLY. INSTALL BELIMO AF-120-US ACTUATOR, NO
SUBSTITUTES.  FABRICATE SHEET METAL STAND-OFF BRACKET TO
SUPPORT THE ACTUATOR FROM THE DAMPER FRAME.

4) PROVIDE 10" LONG 48/48 FABRIC FLEX DUCT WITH METAL EDGE
BOTH ENDS. SHIP LOOSE FOR FIELD INSTALLATION BY OTHERS.

/6 \ RADIATOR DAMPER ASSEMBLY

W 1/2"=1"-0"

1) FABRICATE ONE 18°x18” OIL COOLER DAMPER ASSEMBLY.

2) PROVIDE 2" WIDE MOUNTING FLANGE ON ALL AROUND WITH 5/16" HOLES AT
6.5"t 0.C.

3) PROVIDE MIN 3" DAMPER ROD EXTENSION ONE SIDE.
LF—=120-US ACTUATOR, NO SUBSTITUTES.

INSTALL BELIMO
FABRICATE SHEET METAL

STAND-OFF BRACKET TO SUPPORT THE ACTUATOR FROM THE DAMPER FRAME.

4) PROVIDE 8” LONG 18/18 FABRIC FLEX DUCT WITH METAL EDGE BOTH ENDS.
SHIP LOOSE FOR FIELD INSTALLATION BY OTHERS.

/ 7\ FUEL OIL COOLER DAMPER ASSEMBLY

’—O”

—112.0" [~=—

SEE
NOTE 2,

TYP(2)

—{12.0" |~=—

N
/
[~ 24.0" =12.0" |=——— 48.25" ——]

|l 60.25" —— =] | 60.25" ——— =]

LEFT HOOD FRONT VIEW

—a— SEE NOTE ———m

————— 2, TYP

1 S
™~ |
1”x1” GALV
s WIRE MESH
5 ] OVER OPENING, -
TYP BOTH SIDES
f [~— 36.0" —=|

LEFT HOOD SIDE VIEW
NOTES:

RIGHT HOOD FRONT VIEW

- — — _

¥

[~— 36.0" —=|

RIGHT HOOD SIDE VIEW
1) FABRICATE ONE SET OF MIRROR IMAGE HOODS (2 TOTAL).

2) PROVIDE 2" WIDE MOUNTING FLANGE ON TOP & SIDES
WITH 5/16” HOLES AT 6"t O.C.

3) INSTALL 1" SOUND LINER ON ALL INTERIOR SURFACES
ABOVE LEVEL OF INTAKE OPENINGS.

/ 5\ 48"x48” HOOD FABRICATION

W 1/2"=1"-0"
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NOTES:

FILTER

PULL  |oo®@—~<

1) FABRICATE ONE INTAKE DUCT
ASSEMBLY IN TWO SECTIONS

AS SHOWN.

2) FABRICATE FROM MIN 16
GAUGE SHEET METAL. SEAL

WELD ALL SEAMS.

60”

3) FABRICATE ANGLE FRAMES
FROM 1-1/2"x1-1/2"x1 /4" W1

GALV STEEL ANGLE WITH -
MITERED CORNERS.  STITCH

DAMPER /FILTER
ASSEMBLY, TYP(4)

—
—
D
o

!

FILTER

108"

-— —~— 04" ——

WELD TO DUCT 1"@6”
STAGGERED. \ DUCT MATE JOINT FOR

FIELD ASSEMBLY

EXTERNAL ANGLE FRAME, SEE NOTE 3 \
/ INTERNAL ANGLE FRAME, SEE NOTE 3 \
/ 1”"x1” GALV WIRE MESH ! y ! i
=

e

60”

/ 17\ 108"x24" INTAKE DUCT FABRICATION

ERONT VIEW

SIDE VIEW

W 1/2"=1"-0"

— 48.0" =

[ PELDILIRL TSR TR I TSI VLR TSR

@ AR\ WA : !
77N 7 N7 N7 NY X~ {

\SEE NOTE 2 \—SEE NOTE 3

24.0"

W

NOTES:

1) FABRICATE FIVE IDENTICAL 24°x48" INTAKE DAMPER ASSEMBLIES
INSTALLED ON DUCTS AS INDICATED.

2) PROVIDE MIN 3" DAMPER ROD EXTENSION ON ONE SIDE AND
FABRICATE SHEET METAL STAND—-OFF BRACKET TO FULLY
SUPPORT THE ACTUATOR FROM THE DAMPER FRAME. INSTALL
BELIMO AF-120-US ACTUATOR, NO SUBSTITUTES.

3) INSTALL FRAME FOR 2 EACH REMOVABLE 24"x24"x1” FURNACE
FILTERS. FABRICATE FROM “C" CHANNEL THREE SIDES WITH
LATCHING HINGED COVER ON FOURTH SIDE TO ALLOW FILTERS
TO SLIDE OUT. SEE PLANS AND INSTALLATION DETAILS FOR
DAMPER ACTUATOR AND FILTER PULL ORIENTATION.

/ 3 \INTAKE AIR_DAMPER/FILTER ASSEMBLY

M1T) P10

NOTES:

1) FABRICATE ONE INTAKE DUCT ASSEMBLY IN

TWO SECTIONS AS SHOWN.

2) FABRICATE FROM MIN 16 GAUGE SHEET
METAL. SEAL WELD ALL SEAMS.

3) FABRICATE ANGLE FRAMES FROM

1-1/2"x1-1/2"x1/4" GALV STEEL ANGLE

WITH MITERED CORNERS. STITCH WELD
DUCT 17@6" STAGGERED.

DUCT MATE JOINT FOR FIELD ASSEMBLY/

EXTERNAL ANGLE FRAME, SEE NOTE 3

INTERNAL ANGLE FRAME, SEE NOTE 3\
4

10

DAMPER/
FILTER
ASSEMBLY

48"

-

1"x1" GALV
WIRE MESH

FRONT VIEW

/ 2\ 48"x18" INTAKE DUCT FABRICATION

FILTER
——t

VENTILATION EQUIPMENT SPECIFICATIONS

PULL

ANy N ‘ GENERAL — PERFORM ALL WORK IN ACCORDANCE WITH THE LATEST ADOPTED EDITION OF

THE INTERNATIONAL MECHANICAL CODE AND APPLICABLE SMACNA STANDARDS.

24" —=—

20”

I WELDED SEAMS. SEAL ALL JOINTS AIR TIGHT AND AS INDICATED.

40”

JOINTS.  UPON COMPLETION OF FABRICATION PAINT AS INDICATED BELOW.

18"  |a— PAINTING — UPON COMPLETION OF FABRICATION OF EXTERIOR ASSEMBLIES, WIRE BRUSH
WELD AREAS AND FINISH WITH COLD GALVANIZING COMPOUND, ZRC OR EQUAL. ETCH

—|

MANUFACTURER'S INSTRUCTIONS INCLUDING DRYING TIME TO RE—COAT.

60”

USING CONTINUOUS SEAL WELDS FOR ALL JOINTS.

INSTALLATION BY OTHERS. FASTEN HOODS TO WALL FRAMING & FASTEN DAMPER

SIDE VIEW EXHAUST FANS EF—1, 2, & 3 — DIRECT DRIVE 18"¢ PROPELLER SIDEWALL EXHAUST FAN,
3,059 CFM AT 0.50" SP, 1,750 RPM. GREENHECK SE2—18-421-A5, NO SUBSTITUTES.

PROVIDE WITH SPECIAL 3/4 HP, 208 V, 1 PH MOTOR AND OSHA APPROVED GUARD.

w 1/2"=1"-0"

| 24”

NOMINAL VENT HOLE
PIPE SIZE| I.D. | O.D. X | QUANTITY

1) FABRICATE ENTIRE ASSEMBLY FROM MINIMUM 16 GAUGE TYPE 304
STAINLESS STEEL WITH ALL JOINTS SEAL WELDED.

NOTES:

2) FABRICATE TWO IDENTICAL SQUARE FLANGES. SEAL WELD FIXED
FLANGE TO OUTER SHELL. ADJUSTABLE FLANGE TO SHIP LOOSE FOR
FIELD INSTALLATION.

3) SEAL WELD END CAPS TO INNER AND OUTER SHELLS. PROVIDE 17@
VENT HOLES IN BOTH ENDS, QUANTITY AS INDICATED, EQUALLY

SPACED. ON EXTERIOR (FIXED FLANGE) END INSTALL 1/8”
STAINLESS STEEL BUG SCREEN.

/ 4\ EXHAUST PIPE THIMBLE FABRICATION

ADJUSTABLE FLANGE, SEE NOTE 2
2" THICK ROCK WOOL INSULATION
FIXED FLANGE, SEE NOTE 2
/ END CAP, TYP(2), SEE NOTE 3
/ 1

W NO SCALE

RO OOINN

[

12”*—j*2" = x—

NOTES:

END CAP, TYP(2), SEE NOTE 3

ADJUSTABLE FLANGE, SEE NOTE 2
ROCK WOOL INSULATION
//*FXED FLANGE, SEE NOTE 2

NOMINAL
PIPE SIZE

.D.

0.D.

4"

4.2"

7.0"

9.0"

>

1

1) FABRICATE ENTIRE ASSEMBLY FROM MINIMUM 16 GAUGE
TYPE 304 STAINLESS STEEL WITH ALL JOINTS SEAL WELDED.

2) FABRICATE TWO IDENTICAL SQUARE FLANGES.
FIXED FLANGE TO OUTER SHELL.
SHIP LOOSE FOR FIELD INSTALLATION.

SEAL WELD
ADJUSTABLE FLANGE TO

3) SEAL WELD END CAPS TO INNER AND OUTER SHELLS.

/"5 \ CHARGE AIR TUBING THIMBLE FABRICATION

W NO SCALE

WHEEL, EPOXY COATED STEEL HOUSING, 78 CFM AT 2.0" SP, 2,700 RPM, 115V, 1
CONTINENTAL FAN AXC200B OR EQUAL.

DAMPERS — OPPOSED BLADE LOW-LEAKAGE CONTROL DAMPER, GALVANIZED STEEL

GREENHECK VCD-23 NO SUBSTITUTES. SEE FABRICATION DETAILS FOR SIZES.

INTERIOR SHEET METAL FABRICATIONS — FABRICATE ALL DAMPER AND FAN ASSEMBLIES FROM
MINIMUM 18 GAUGE GALVANIZED SHEET METAL USING STANDARD MECHANICAL JOINTS OR

EXTERIOR SHEET METAL FABRICATIONS — FABRICATE ALL HOODS AND INTAKE DUCTS FROM
MINIMUM 16 GAUGE GALVANIZED SHEET METAL USING CONTINUOUS SEAL WELDS FOR ALL

ENTIRE EXTERIOR SURFACE OF HOOD WITH ACID TO PREPARE FOR PAINTING. PRIME WITH
ONE COAT OF EPOXY, DEVOE BAR—RUST 236, NO SUBSTITUTES, COLOR WHITE, TO 6 MILS
MINIMUM DRY FILM THICKNESS. FINISH WITH ONE COAT OF ALIPHATIC URETHANE ENAMEL,
DEVOE DEVTHANE 389, NO SUBSTITUTES, COLOR WHITE, TO 3 MILS MINIMUM DRY FILM

THICKNESS. PERFORM ALL PAINTING IN A WARM DRY ENVIRONMENT IN ACCORDANCE WITH

THIMBLES — FABRICATE ALL THIMBLES FROM MINIMUM 16 GAUGE TYPE 304 STAINLESS STEEL

i INSTALLATION — EQUIPMENT INSTALLATION IS NOT PART OF THE FABRICATION SCOPE OF
- o | WORK. FAN AND DAMPER ASSEMBLIES AND HOODS WILL BE SHIPPED LOOSE FOR FIELD

ASSEMBLIES TO HOODS WITH #12 SHEET METAL SCREWS AT 6 ON CENTER ALL AROUND.

EXHAUST FAN EF—4 — DIRECT DRIVE IN=LINE DUCT FAN, BACKWARD INCLINED CENTRIFUGAL

CONSTRUCTION, 304 STAINLESS STEEL BEARINGS AND JAMB SEALS, EPDM BLADE SEALS.

PH.

ACTUATORS — INSTALL 120V SPRING RETURN ACTUATOR, BELIMO, NO SUBSTITUTES. SEE
FABRICATION DETAILS FOR MODEL NUMBER.
State of Alaska .
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INSTALL NEW 3¢ \
OVERHEAD PRIMARY \

\ \ INSTALL NEW 40
\ | CLASS 5 POLE
\ \ \\ \
\ \ !
\ \ \ A oy [
\ — o
IR L —- I
\ \\ [7 PR
\ NEW POWER - ——
N @%/ jlemet -
RN PR
\ / _—
| |\ T B
- —
\\ \ ///) — T EXISTING POLES &
\ - _——T —
- _ — OVERHEAD DISTRIBUTION
: \ — e o TO REMAIN, TYP
-
_ _—
| T
\ /////
\ —

S

GENERATION MODULES

SCHEDULE OF DRAWINGS
E1.1  OVERALL COMMUNITY SITE PLAN SCHEDULE OF DRAWINGS

E1.2 POWER PLANT SITE PLAN & DETAILS
E2  SPECIFICATIONS & EQUIPMENT SCHEDULE
ES  GENERATOR POWER & CONTROL PLAN, WIREWAY PLAN, & DETAILS

E4  LIGHTING/RECEPTACLE PLAN, DATA/COMMUNICATION PLAN, & DETAILS
ES  STATION SERVICE PLAN, PANEL, & DETAILS

E6  SWITCHGEAR DETAILS

E7  FUEL SYSTEM CONTROL PANEL 3-LINE DIAGRAM & OIL BLENDER LOGIC
E8  FUEL SYSTEM CONTROL PANEL VFD LOGIC

E9  FUEL SYSTEM CONTROL PANEL DAY TANK FILL LOGIC

E10 FUEL SYSTEM CONTROL PANEL LAYOUT & BILL OF MATERIALS

E11  INTERMEDIATE TANK CONTROL PANEL
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** GENERAL CONDITIONS **

PERFORM ALL WORK IN ACCORDANCE WITH THE LATEST ADOPTED
EDITION OF THE NATIONAL ELECTRICAL CODE INCLUDING STATE OF
ALASKA AMENDMENTS.

THE DRAWINGS ARE DIAGRAMMATIC AND DO NOT NECESSARILY SHOW
ALL FEATURES OF THE REQUIRED WORK. PROVIDE ALL EQUIPMENT
AND MATERIALS REQUIRED FOR A COMPLETE SYSTEM. VERIFY EXISTING
FIELD CONDITIONS PRIOR TO STARTING CONSTRUCTION. IMMEDIATELY
CONTACT THE ENGINEER FOR CLARIFICATION OF QUESTIONABLE ITEMS
OR APPARENT CONFLICTS.

ALL EQUIPMENT AND MATERIALS SHOWN ARE NEW UNLESS
SPECIFICALLY INDICATED AS EXISTING. WHERE ADDITIONAL OR
REPLACEMENT ITEMS ARE REQUIRED, PROVIDE LIKE ITEMS BY THE
SAME MANUFACTURER TO THE MAXIMUM EXTENT PRACTICAL. INSTALL
ALL MATERIALS IN ACCORDANCE WITH MANUFACTURERS
RECOMMENDATIONS AND INSTRUCTIONS, UNLESS INDICATED OTHERWISE.

PROTECT ALL MATERIALS AND EQUIPMENT DURING THE ENTIRE
DURATION OF CONSTRUCTION WORK AGAINST CONTAMINATION OR
DAMAGE. REPLACE OR REPAIR TO ORIGINAL MANUFACTURED CONDITION
ANY ITEMS DAMAGED DURING CONSTRUCTION. IMMEDIATELY REPORT TO
THE ENGINEER ANY [TEMS FOUND DAMAGED PRIOR TO COMMENCING
CONSTRUCTION.

PERFORM WORK WITH SKILLED CRAFTSMEN SPECIALIZING IN SAID
WORK. INSTALL ALL MATERIALS IN A NEAT, ORDERLY, AND SECURE
FASHION, AS REQUIRED BY THESE SPECIFICATIONS AND COMMONLY
RECOGNIZED STANDARDS OF GOOD WORKMANSHIP.

DO NOT CUT, DRILL, OR NOTCH STRUCTURAL MEMBERS UNLESS
SPECIFICALLY APPROVED BY THE ENGINEER. MINIMIZE PENETRATIONS
AND DISRUPTION OF BUILDING FEATURES. WHERE PREVIOUSLY
COMPLETED BUILDING SURFACES OR OTHER FEATURES MUST BE CUT,
PENETRATED, OR OTHERWISE ALTERED, SUCH WORK SHALL BE
CAREFULLY LAID OUT AND PERFORMED, AND PATCHED TO ORIGINAL
CONDITION.  SEAL ALL EXTERIOR FLOOR AND WALL PENETRATIONS AS
INDICATED.

CONTACT THE ENGINEER ONE-WEEK PRIOR TO COMPLETION OF ALL
WORK TO SCHEDULE A SUBSTANTIAL COMPLETION INSPECTION. THE
ENGINEER WILL GENERATE A PUNCH LIST OF CORRECTIVE ACTION
ITEMS DURING THE INSPECTION. WORK WILL NOT BE CONSIDERED
COMPLETE UNTIL ALL CORRECTIVE ACTION [TEMS IN THE ENGINEERS
PUNCH LIST HAVE BEEN SATISFACTORILY COMPLETED AND
PHOTOGRAPHIC OR OTHER POSITIVE DOCUMENTATION HAS BEEN
PROVIDED TO THE ENGINEER.

PROVIDE ONE SET OF DRAWINGS CLEARLY MARKED UP WITH ALL
AS—BUILT INFORMATION TO THE ENGINEER WITHIN TWO WEEKS OF
COMPLETION.

** SPECIAL CONDITIONS **

ENSURE THAT APPROPRIATE SAFETY MEASURES ARE IMPLEMENTED AND
THAT ALL WORKERS ARE AWARE OF THE POTENTIAL HAZARDS FROM
ELECTRICAL SHOCK, BURN, ROTATING FANS, PULLEYS, BELTS, HOT
MANIFOLDS, NOISE, ETC. ASSOCIATED WITH WORKING NEAR POWER
GENERATION AND CONTROL EQUIPMENT.

CHANGE OVER FROM OLD SYSTEMS TO NEW SYSTEMS WILL REQUIRE
SHUT DOWN OF THE POWER GENERATION SYSTEM. PLAN OUT AND
COORDINATE WORK TO MINIMIZE DISRUPTION OF LOCAL POWER
SERVICE.  SCHEDULE OUTAGES IN ADVANCE WITH THE VILLAGE OFFICE.

** DEVICES AND EQUIPMENT **

DEVICES — LISTED FOR INTENDED SERVICE. MANUFACTURER/MODEL IN
THE EQUIPMENT SCHEDULE IS PROVIDED TO INDICATE REQUIRED
FEATURES.  SUBSTITUTIONS OF EQUIVALENT ITEMS WILL BE ACCEPTED
UNLESS ITEM SPECIFICALLY INDICATED NO SUBSTITUTES. INSTALL ALL
DEVICES SUCH THAT MINIMUM REQUIRED ACCESS CLEARANCE IS
MAINTAINED.

CONTROL PANELS — PROVIDE SHOP FABRICATED CONTROL PANELS AS
REQUIRED. WHERE SPECIFICALLY INDICATED ON PANEL DRAWINGS
PROVIDE LOGIC, LAYOUT, AND DEVICES AS INDICATED. ALL PANELS
SHALL BE LISTED AND LABELED IN ACCORDANCE WITH AN
APPROPRIATE THIRD PARTY INDEPENDENT STANDARD. BENCH TEST TO
BE PERFORMED AT THE MANUFACTURING FACILITY PRIOR TO SHIPMENT.

NAMEPLATES — LAMACOID TYPE BLACK WITH WHITE CORE, BEVELED
EDGES. PROVIDE NAMEPLATES FOR EACH DEVICE, DISCONNECT
SWITCH, AND CONTROL PANELS/DEVICES. SPECIFICALLY, LABEL ALL
BATTERY CHARGERS FOR THE ASSOCIATED GENERATING UNIT.  ATTACH
NAMEPLATES WITH EPOXY ADHESIVE OR SELF-TAPPING SCREWS.

SUPPORT — INDEPENDENTLY SUPPORT EACH DEVICE FROM BUILDING
STRUCTURAL MEMBERS WITH CHANNEL STRUT OR FABRICATED
BRACKETS UTILIZING APPROPRIATE FASTENERS. ALL FASTENERS SHALL
BE GALVANIZED OR ZINC PLATED EXCEPT ON EXTERIOR INSTALLATIONS
ALL TYPE 316 STAINLESS STEEL.

¥* RACEWAYS **

INTERIOR — ALL INTERIOR LOCATIONS SHALL BE ELECTRICAL METALLIC TUBING (EMT) EXCEPT
WHERE SPECIFICALLY INDICATED AS WIREWAY. WIREWAY SHALL BE NEMA 1 WITH HINGED
COVER AND MANUFACTURER PROVIDED CONNECTORS AND FITTINGS.

EXTERIOR — ALL EXTERIOR LOCATIONS SHALL BE GALVANIZED RIGID CONDUIT (GRC), RIGID
ALUMINUM, OR PVC AS INDICATED ON SITE PLANS. PROVIDE LIQUID TIGHT OIL RESISTANT
FLEXIBLE CONDUIT WHERE INDICATED AND AS REQUIRED TO ACCOMMODATE MOVEMENT.

TERMINATION — FINAL CONNECTIONS TO DEVICES MAY BE WITH LIQUID TIGHT OIL RESISTANT
FLEXIBLE CONDUIT. CONDUITS TERMINATING IN EXTERIOR ENCLOSURES SHALL UTILIZE A
WEATHERPROOF CONDUIT HUB. CONDUITS TERMINATING IN INDOOR ENCLOSURES SHALL
UTILIZE LOCKNUTS INSIDE AND OUT WITH A METALLIC CONDUIT BUSHING, HUB, OR BOX
CONNECTOR INSIDE THE ENCLOSURE.

SUPPORT — SUPPORT CONDUIT FROM BUILDING STRUCTURAL MEMBERS WITH CHANNEL
STRUT AND PIPE CLAMPS OR PIPE HANGERS. DO NOT SUPPORT FROM CONNECTIONS TO
EQUIPMENT. DO NOT USE PERFORATED STRAPS FOR SUPPORT. ALL STRUT, BRACKETS,
HANGERS, AND FASTENERS SHALL BE GALVANIZED OR ZINC PLATED EXCEPT ON EXTERIOR
INSTALLATIONS TYPE 304 STAINLESS STEEL.

** CONDUCTORS **

GENERATOR LEADS, FEEDERS (480V), BATTERY CABLES, AND CONDUCTORS INSTALLED IN
EXTERIOR LOCATIONS — TYPE VW-1, UL LISTED HIGH TEMPERATURE, EXTRA FLEXIBLE
CABLE. 600V, 150°C THERMOSET EPDM INSULATION WITH TIN COATED COPPER CONDUCTOR.
COBRA WIRE AND CABLE, BELDEN, OR EQUAL. ON GENERATOR LEADS AND COMMUNITY
DISTRIBUTION FEEDER TERMINATE WITH COPPER COMPRESSION LUGS RATED FOR THE FULL
AMPACITY OF THE CABLE AT 150°C.

GENERAL USE CONDUCTORS — CLASS B CONCENTRIC STRANDED, SOFT DRAWN COPPER.
TYPE THHN INSULATION, 600V AND 75C RATED.

COLOR CODING — COLOR CODING OF CONDUCTORS SHALL BE AS INDICATED ON THE
DRAWINGS. IF NO COLOR CODING IS INDICATED, THE FOLLOWING COLOR CODES SHALL BE
FOLLOWED:
480-VOLT POWER CONDUCTORS
PHASE A — BROWN
PHASE B — ORANGE
PHASE C — YELLOW
NEUTRAL — WHITE WITH YELLOW STRIPE
120/208-VOLT POWER CONDUCTORS
PHASE A — BLACK
PHASE B — RED
PHASE C — BLUE
NEUTRAL — WHITE
FOR NO. 6 AWG AND SMALLER CONDUCTORS COLOR CODING SHALL BE PROVIDED BY USING
CONDUCTORS WITH CONTINUOUS COLOR EMBEDDED IN THE INSULATION. FOR ALL
CONDUCTORS LARGER THAN NO. 6 SCOTCH 35 MARKING TAPE OR EQUIVALENT MAY BE
USED TO COLOR CODE THE CABLE. WHERE MARKING TAPE IS USED THE CABLE SHALL BE
IDENTIFIED AT EVERY ACCESSIBLE LOCATION. PROVIDE A MINIMUM OF 2 INCHES OF TAPE
AT EACH LOCATION.

GROUNDING — PROVIDE A SEPARATE EQUIPMENT GROUNDING CONDUCTOR IN EACH RACEWAY.
DO NOT USE THE CONDUIT AS AN EQUIPMENT GROUNDING CONDUCTOR. EQUIPMENT
GROUNDING CONDUCTORS SHALL BE CLASS B CONCENTRIC STRANDED, SOFT—DRAWN
COPPER OF THE SIZES INDICATED ON THE DRAWINGS. EQUIPMENT GROUNDING
CONDUCTORS FOR THE GENERATOR LEADS SHALL BE TYPE VW—1 AS SPECIFIED FOR
GENERATOR LEADS. CONDUCTORS NOT INDICATED SHALL BE SIZED IN ACCORDANCE WITH
THE NATIONAL ELECTRICAL CODE.

GENERATOR CONTROL CONDUCTORS - TYPE VW-1, UL LISTED HIGH TEMPERATURE, EXTRA
FLEXIBLE CABLE, 600V, 150°C THERMOSET EPDM INSULATION WITH TIN COATED COPPER
CONDUCTOR EXCEPT FOR SPECIALTY CABLE WHERE INDICATED. COBRA WIRE AND CABLE,
BELDEN, OR EQUAL. CONTROL CONDUCTORS ROUTED BETWEEN THE TERMINAL BLOCK
LOCATED IN THE GENERATOR TERMINAL HOUSING AND THE TERMINAL BLOCKS LOCATED IN
THE GENERATOR CONTROL SECTION OF THE SWITCHGEAR SHALL BE COLOR CODED EXACTLY
AS INDICATED ON THE DRAWINGS AND PACKAGED INTO A SINGLE CONTROL CABLE BUNDLE
INCLUDING SHIELDED AND SPECIALTY CONDUCTORS AS SPECIFIED BELOW.

SHIELDED CONDUCTORS — STRANDED TINNED COPPER CONDUCTORS, 600V POLYETHYLENE
INSULATION, 100% COVERAGE ALUMINUM FOIL—POLYESTER TAPE SHIELD WITH A STRANDED

TINNED COPPER DRAIN WIRE, AND PVC OUTER JACKET. SINGLE PAIR TWISTED #18 AWG,
BELDEN #1120A OR EQUAL. SINGLE TRIAD TWISTED #18 AWG, BELDEN #3089A OR EQUAL.
FOUR PAIR TWISTED #18 AWG, BELDEN #1049A OR EQUAL. TWO PAIR CANBUS CABLE #22
AWG AND #24 AWG TWISTED PAIRS, BELDEN 3084A OR EQUAL.

THERMOCOUPLE EXTENSION CABLE — SINGLE PAIR TWISTED #16 AWG SOLID ALLOY PER
ANSI MC96.1 FOR TYPE K THERMOCOUPLES, 600V FLAME RETARDANT EPR INSULATION, 100
% COVERAGE ALUMINUM FOIL-POLYESTER TAPE SHIELD WITH A STRANDED TINNED COPPER
DRAIN WIRE, AND FLAME RETARDANT CPE OUTER JACKET. HOUSTON WIRE AND
HW113-1601K, OR EQUAL. TERMINATE ON TYPE K THERMOCOUPLE TERMINAL BLOCKS.

ETHERNET CABLE — CATEGORY SE UNBONDED—-PAIR CABLE, FOUR PAIR TWISTED, 24 GAUGE
COPPER CONDUCTORS, 300V FEP INSULATION, BELDEN 1585LC OR EQUAL.

** ENGINE GENERATORS **

PROVIDE COMPLETE DIESEL ENGINE GENERATOR SETS OF THE PRIME POWER kW CAPACITY
INDICATED ON THE DRAWINGS. PROVIDE CATERPILLAR ENGINE/GENERATOR SETS OF PRIME
CAPACITY INDICATED, NO SUBSTITUTES. THE ENGINE-GENERATOR SETS SHALL BE MOUNTED
ON WELDED STRUCTURAL STEEL BASE COMPLETE WITH VIBRATION ISOLATORS. MATERIALS
AND EQUIPMENT SHALL BE NEW AND OF CURRENT DESIGN, DELIVERED TO THE SITE
COMPLETELY WIRED, TESTED AND READY FOR INSTALLATION. PROVIDE COMPLETE WITH
GOVERNOR, 24VDC STARTING SYSTEM, INSTRUMENT PANEL, CONTROLS, SAFETY SHUT DOWNS,
EXHAUST SYSTEM, DRIP PAN, AND ALL OTHER ACCESSORIES AS INDICATED AND REQUIRED.
SEE THE ENGINE GENERATOR PURCHASE SPECIFICATIONS FOR ADDITIONAL DETAIL.

** PARALLELING SWITCHGEAR **

PROVIDE A FREESTANDING NEMA 1 ENCLOSURE WITH HINGED FRONT-OPENING DOORS. THE
PANEL SHALL BE CONFIGURED AS INDICATED IN THE DRAWINGS. PANEL SHALL BE RATED
2,400-AMPERE COPPER, 3—PHASE, 4-WIRE WITH NEUTRAL AND GROUND BUSES. COMPLETE

WITH IPROVISIONS FOR THREE GENERATORS, MASTER CONTROL/STATION SERVICE, TWO FEEDERS,
AND THREE CHARGE AIR COOLER VFDS AS INDICATED. EQUIPMENT ARRANGEMENT AND SIZES
SHALL CONFORM TO THE ONE-LINE DIAGRAM. PANEL SHALL BE PAINTED ANSI 61 GRAY.

PROVIDE THE FOLLOWING FEATURES FOR EACH GENERATING UNIT — (A) GENSET CONTROL
PACKAGE (GCP) THAT PROVIDES AUTOMATIC PARALLELING AND SYNCHRONIZATION PLUS
COMMUNICATION WITH THE PLC, (B) ENGINE SPEED CONTROL, (C) LOAD SENSOR; (D)
AUTOMATIC SYNCHRONIZER, (E) FREQUENCY METER, (F) POWER MONITOR WITH VOLTS, AMPS
FREQUENCY, KW, PF, AND TOTAL KWH; (G) IDLE SPEED POTENTIOMETER AND RATED/IDLE
SELECTOR SWITCH; (H) DRAW—OUT INSULATED CASE CIRCUIT BREAKER.

PROVIDE THE FOLLOWING PROTECTION FOR EACH GENERATING UNIT — (A) OVERCRANK, (B)
OVER/UNDERVOLTAGE, (C) OVER/UNDER FREQUENCY, (D) REVERSE POWER, (E) OVERCURRENT,
(F) DEAD BUS RELAY, (G) SYNC CHECK RELAY, (H) HIGH JACKET WATER TEMPERATURE, (I)
HIGH LUBE OIL TEMPERATURE, (J) LOW LUBE OIL PRESSURE, (K) LOW LUBE OIL LEVEL, (L)

OVERSPEED, (M) ANNUNCIATION PANEL WITH COMPLETE ANNUNCIATION OF FAILURE AND STATUS
OF THE GENERATOR DEVICES.

PROVIDE THE FOLLOWING FEATURES IN THE MASTER CONTROL SECTION TO SERVE ALL
GENERATING UNITS — (A) PRIMARY PROGRAMMABLE LOGIC CONTROLLER (PLC) FOR AUTOMATIC
LOAD CONTROL AND SENSING, (B) BACKUP PROGRAMMABLE LOGIC CONTROLLER, (C) OPERATOR
INTERFACE UNIT FOR OPERATOR CHANGES TO THE LOAD CONTROL SET POINTS IN THE PLC, (D)
ANNUNCIATION PANEL WITH COMPLETE ANNUNCIATION OF FAILURE AND STATUS OF THE
SWITCHGEAR DEVICES.

PROVIDE A MASTER CONTROL AND STATION SERVICE SECTION COMPLETE WITH — (A)
MICROPROCESSOR BASED KILOWATT-HOUR METERS FOR THE BUS AND FOR THE STATION

SERVICE; (B) MOLDED CASE CIRCUIT BREAKER FOR THE STATION SERVICE. PROVIDE A
DISTRIBUTION SECTION COMPLETE WITH — (A) DRAW—OUT INSULATED CASE CIRCUIT BREAKERS

FOR THE COMMUNITY FEEDERS; (B) CHARGE AIR COOLER VARIABLE FREQUENCY DRIVES.
CIRCUIT BREAKER SIZES SHALL BE AS INDICATED ON THE ONE-LINE DIAGRAM.

OPERATION — THE PARALLELING SWITCHGEAR SHALL ALLOW THE OPERATOR TO SELECT EITHER
MANUAL OPERATION OF ANY OR ALL OF THE GENERATING UNITS OR COMPLETE UNATTENDED
AUTOMATIC OPERATION. THE CONTROL SYSTEM SHALL ALLOW THE SELECTION OF ALL OF THE
GENERATING UNITS TO OPERATE IN MANUAL OR AUTOMATIC MODE OR A PORTION OF THE
GENERATING UNITS TO OPERATE IN MANUAL MODE AND THE REMAINDER IN AUTOMATIC MODE.
THE OPERATOR SHALL PLACE THE UNIT IN MANUAL OR AUTOMATIC MODE USING THE GCP.

AUTOMATIC — WHEN THE UNIT IS IN THE AUTOMATIC MODE, THE PROGRAMMABLE LOGIC
CONTROLLER (PLC) SHALL SENSE THE DEMAND ON THE SYSTEM AND SHALL AUTOMATICALLY
SELECT THE MOST APPROPRIATE ENGINE/GENERATOR UNIT OR COMBINATION OF UNITS TO MEET
THE DEMAND. THE PLC SHALL AUTOMATICALLY START THE ENGINE/GENERATOR UNITS, BRING
THEM TO THE PROPER SPEED, SYNCHRONIZE THE UNITS, AND CLOSE THE GENERATOR CIRCUIT
BREAKER. WHEN THE PLC REMOVES AN ENGINE/GENERATOR FROM THE BUS, THE PLC SHALL
REMOVE THE UNIT FROM THE BUS AND ALLOW THE ENGINE TO OPERATE FOR A COOLDOWN
PERIOD BEFORE STOPPING THE ENGINE.

MANUAL - IN THE MANUAL MODE, THE OPERATOR SHALL BE ABLE TO START THE
ENGINE/GENERATOR THROUGH THE GCP. THE GCP WILL START THE ENGINE/GENERATOR, BRING
THE ENGINE UP TO SPEED, AND SYNCHRONIZE THE GENERATOR TO THE BUS. THIS SHALL BE
ACCOMPLISHED INDEPENDENTLY FROM THE PLC.

EMERGENCY SHUTDOWN — UPON RECEIPT OF A CONTACT CLOSURE FROM THE FIRE
SUPPRESSION SYSTEM, THE LOW COOLANT LEVEL SWITCH, OR THE EMERGENCY STOP
PUSHBUTTON ALL OPERATING ENGINES SHALL BE IMMEDIATELY SHUT DOWN WITHOUT GOING
THROUGH A SHUTDOWN PROCEDURE. THE SYSTEM SHALL REMAIN IN A LOCKOUT CONDITION
UNTIL ALL ALARMS ARE CLEARED.

LOW FUEL LEVEL ALARM — A NORMALLY CLOSED CONTACT ON THE DAY TANK CONTROL PANEL
SHALL OPEN ON A LOW FUEL LEVEL. THE LOW FUEL LEVEL INDICATION SHALL START A TIME
DELAY RELAY, 2 HOURS, ADJUSTABLE, AND ILLUMINATE A RED LAMP "LOW FUEL LEVEL". IF
THE FUEL LEVEL HAS NOT BEEN CORRECTED BY THE END OF THE TIMED INTERVAL THE
ENGINES SHALL BE SHUT DOWN AND THE ALARM LAMP SHALL REMAIN ILLUMINATED. A MANUAL
RESET BUTTON ON THE FRONT OF THE SWITCHGEAR SHALL BE PROVIDED TO RESET THE TIMER
RELAY FOR ANOTHER INTERVAL AND PLACE THE ENGINES BACK IN SERVICE (IF TIMED OUT).
THE RESET FUNCTION SHALL WORK ANY TIME DURING OR AFTER EXPIRATION OF THE TIMED
INTERVAL.

SEE THE AUTOMATIC PARALLELING SWITCHGEAR PURCHASE SPECIFICATIONS FOR ADDITIONAL
DETAIL.

¥ TESTING AND STARTUP**

EACH ENGINE/GENERATOR UNIT SHALL BE LOAD TESTED AT THE FACTORY FOR A MINIMUM OF 8
HOURS.

THE PARALLELING SWITCHGEAR SHALL BE FACTORY TESTED TO VERIFY ALL CONTROL AND ALARM
FEATURES.

THE ENTIRE GENERATION PACKAGE SHALL BE FIELD TESTED WITH A LOAD BANK PRIOR TO
PLACING IN SERVICE. FIELD TESTING SHALL INCLUDE ALL FEATURES OF BOTH AUTOMATIC AND
MANUAL MODES PLUS ALL ALARM AND SHUTDOWN FUNCTIONS. LOCAL PLANT OPERATORS
SHALL PARTICIPATE IN ALL TESTING.

ALL STATION SERVICE EQUIPMENT SHALL BE TESTED TO VERIFY PROPER OPERATION. ALL
CONTROL AND ALARM FUNCTIONS SHALL BE VERIFIED.

UPON SUCCESSFUL COMPLETION OF TESTING, THE PLANT SHALL BE PLACED IN SERVICE. A
MINIMUM OF ONE WEEK OF SYSTEM PERFORMANCE MONITORING AND LOCAL OPERATOR TRAINING
SHALL BE PROVIDED UPON SYSTEM STARTUP PRIOR TO LEAVING THE PROJECT SITE.

ELECTRICAL EQUIPMENT SCHEDULE

ITEM NO. | DESCRIPTION MANUFACTURER
MULTI-TONE ALARM WITH STROBE, 115V, NEMA 3R, WEATHER RESISTANT SURFACE MOUNT BELL WHEELOCK
BOX MT4—115—WH—-VNS
DAY TANK VERTICAL ACTION FLOAT SWITCH, REVERSIBLE 70VASPST NC/NO SWITCH, 1/8" NPT, INNOVATIVE: COMPONENTS
1"MAX ¢ BUNA-N FLOAT FOR S.6=.47, MINIMUM 60" LONG PVC COATED #20 AWG LEAD WIRES LS-12-111/2
MODERATE TEMP RANGE, 3 WIRE, PLATINUM RTD, 100 OHMS +/- 0.12%, 0.00385 TEMP MURPHY
COEFFICIENT, 1/2” NPT REDUCED TIP TYPE 316 SS THERMOWELL, 2—1/2" IMMERSION. RTD-225-400-100
LINE VOLTAGE HEATING/COOLING THERMOSTAT, 120V, 9.8 FLA, SPDT, 44F TO 86F RANGE. ?gg‘flg"oﬁ%

EMERGENCY FIXTURE, WALL MOUNT, 20 GA STEEL ENCLOSURE, LEAD-CALCIUM BATTERY, 120V
INPUT, 12VDC, 150W, DUAL 12W HALOGEN LAMPS

PATHWAY 12D150-2L-H12
NO SUBSTITUTES

EMERGENCY FIXTURE WITH EXIT SIGN, WALL MOUNT, 20 GA STEEL ENCLOSURE, LEAD-CALCIUM
BATTERY, 120V INPUT, DUAL 6V LAMPS, OPTION M1 STYLE MOUNT WITH LIGHT BEHIND SIGN

PATHWAY LEP12X1CR-M1
NO SUBSTITUTES

SURFACE MOUNTED/SUSPENDED FLOURESCENT FIXTURE, SOLID TOP, WIDE DISTRIBUTION, 48" LONG,
3 TUBE F32WT8 LAMP, INSTANT START MULTI VOLTAGE ENERGY SAVING BALLAST

LITHONIA
MS8—-ST-3-32-WD MVOLT

150W HIGH PRESSURE SODIUM WALL MOUNT FIXTURE, MULTI-TAP BALLAST. PROVIDE WITH 12QV
PHOTO CELL CONTROL AND TWO LAMPS (ONE SPARE).

LITHONIA TWH150STB

0-5 MINUTE TIMER SWITCH, 120V, 20A, 1HP RATED, INSTALL IN 4"x4” PRESSED STEEL BOX WITH
METAL COVER.

INTERMATIC FFSM

SINGLE POLE SNAP SWITCH, 120V, 20A, METAL, 1—1/2HP RATED, INSTALL IN 4"x4” PRESSED HUBBELL
STEEL BOX WITH METAL COVER, IVORY. 12211

SINGLE POLE SNAP SWITCH WITH RED PILOT LIGHT, 120V, 20A, 1-1/2HP RATED, INSTALL IN HUBBELL
4”x4” PRESSED STEEL BOX WITH METAL COVER 1221-PL
DOUBLE POLE SNAP SWITCH WITH RED PILOT LIGHT, 240V, 30A, 2HP RATED, INSTALL IN 4"x4” HUBBELL
PRESSED STEEL BOX WITH METAL COVER 3032-PL

STATION SERVICE TRANSFORMER — ENERGY STAR COMPLIANT, ENCLOSURE TYPE 1,
15kVA, HV 480 DELTA, LV 208Y/120

EGS ELECTRICAL GROUP
CAT. NO. ET2H15S

STATION SERVICE PANELBOARD, 3—PHASE MAIN BREAKER WITH COPPER BUS, 4 WIRE, 120/208V, SIEMENS
150A, 42 CIRCUITS, BOLT—-IN BREAKERS, SURFACE MOUNT, NEMA 1

SURFACE MOUNT 125V NEMA 5-20R RECEPTACLE. INSTALL IN 4”x4” PRESSED STEEL BOX WITH HUBBELL
METAL COVER. 2362

125V NEMA 5-20R RECEPTACLE. MOUNT IN CAST FDA BOX WITH WEATHERPROOF COVER.

HUBBELL 53621 WITH CROUSE
HINDS WLRD-1 COVER

12-VOLT 20—AMP AUTO-EQUALIZING BATTERY CHARGER FOR 120 VOLT AC INPUT POWER, WITH
OPTIONAL HIGH/LOW VOLTAGE, AC POWER FAILURE, & REMOTE SUMMARY ALARM RELAYS

CHARLES INDUSTRIES MODEL
AA1220—-HLPR

TEMPERATURE TRANSMITTER, RTD, 20-240°F RANGE, 4—20mA OUTPUT, 1/2" NPT PIPING
CONNECTION, 6mm DIAMETER BY 2.5" LONG STEM, HIRSCHMANN ELECTRICAL CONNECTION

NOSHOK
800-20/240-1-1-8-8-025-6

PRESSURE TRANSMITTER, 0—60 PSIG RANGE, 4-20mA OUTPUT, 1/4" NPT PIPING CONNECTION,
HIRSCHMANN ELECTRICAL CONNECTION

NOSHOK
100-60-1-1-2-7

NON—-FUSED LOCKABLE SAFETY SWITCH, NEMA 3R ENCLOSURE, 3PST, 600V, 30A, MIN SHP RATED

SQUARE D HU361RB

29" DIAMETER PADDLE FAN, CEILING MOUNTED WITH DOWN ROD, WHITE, 120V
PROVIDE WITH VARIABLE SPEED CONTROL

EMERSON FAN CF702WW
LUTRON FSSEWH CONTROL

52" DIAMETER PADDLE FAN, CEILING MOUNTED WITH DOWN ROD, WHITE, 120V
PROVIDE WITH VARIABLE SPEED CONTROL

EMERSON FAN CF705WW
LUTRON FSS5EWH CONTROL

THREE POINT MAGNETIC FLOAT SWITCH. 2—1/2”" ANSI 150# RF FLANGE MOUNT, 1/2” NPT CONDUIT
ENTRY, EXPLOSION PROOF CONSTRUCTION, LISTED FOR CLASS I, DIV 1 & 2 LOCATIONS, 1/2"
DIAMETER FIXED LENGTH STAINLESS STEEL STEM, 2” MAX. DIAMETER STAINLESS STEEL FLOATS FOR
S.6.=0.68, 200VDC 500mA FORM A CONTACTS. 102—1/2" STEM LENGTH.

ACTUATION LENGTHS — 16"(N.0.), 247(N.0.), & 100”(N.C.).

O | O|O|®|@| || |Q|O|Q|P|IO|R[|D ||| |||

ISE-MAGTECH
MLS—4EX-C-6-
2.5"150#-0.68-T-P
102.5"-16"-24"-100"
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ON BUILDING
EXTERIOR, TYP(2)

MOUNT DISCONNECT CAC=2 3/4" T
1 flEx, 3412,
#126, TYP(2)

@ @

q
150kVA \
STEP-UP
TRANSFORMER

225kVA %

3/47C, 6412, #12G

GEN #1

3/4"0,/

3#12, #126 370kW

RISE UP THROUGH

FLOOR & CONNECT TO
GENERATOR, TYP(9)

TYP(14)

EACH 37C, .
4440, #2G @

STEP—UP O\

TRANSFORMER 1-1/2”C WITH CONTROL & j
ALARM WIRING, TYP(3), SEE
GENERATOR CONNECTION
| TERMINAL STRIP DETAIL L —2 EACH 2-1/27C,
T 442/0, #26
N
2 EACH 2-1/2°C, 4#2/0 ‘ 2 EACH 3'C, 2
444/0, #26
_ N

NOTES:
1) BUILDING FLOOR IS 3/8” PLATE AW\ | Iaz=: E—_ 2 '

STEEL CONTINUOUSLY WELDED

TO STEEL BEAMS & STEEL

PILINGS, SEE STRUCTURAL.

THE STEEL PILINGS &

STRUCTURE SERVE AS THE

PLANT GROUND GRID. BOND

SWITCHGEAR GROUND & ALL RISE UP THROUGH \

GENERATOR GROUNDS TO STEEL FLOOR INTO \O //

FLOOR. SWITCHGEAR, No

GEN #2|GEN #1

2) SUPPORT CONDUIT FROM FLOOR

\ L
@/’ & |MASTER|GEN #3
\

]

BEAMS,/JOISTS WITH TRAPEZE

HANGERS, 10" 0.C. MAX
SPACING, TYP.

N \
L FEEDER #1 & VFD \—SWITCHGEAR, SEE SHEET E6

FEEDER #2 & VFD

/1 UNDERFLOOR GENERATOR POWER & CONTROL PLAN

SWITCH GEAR

DISTRIBUTION CABINET\

CLOSE NIPPLE WITH

LOCK NUT &
ii GROUNDING BUSHING

INSTALL CONDUIT
COUPLING TIGHT TO
STEEL FLOOR DECK

CONDUIT TO GENERATOR

OR STEP-UP XFRMR/7
90 LONG—/

RADIUS SWEEP 3

7”3\ SWITCHGEAR BOTTOM ENTRANCE

@ NO SCALE

—=———MOGUL PULLING “LB” B
= WITH GRC NIPPLE INTO
GENERATOR ENCLOSURE

—=———LIQUID TIGHT FLEX CONDUIT

SEAL WELD NIPPLE INTO
4 FLOOR DECK
fl_/<—SEE UNDERFLOOR PLAN FOR
CONDUIT SIZE & ROUTING

7”4 GENERATOR CONNECTION

@ NO SCALE

4—-SQUARE BOX,
FASTEN TO WALL

WITH #12 SHEET

METAL SCREWS \

GROUNDING BUSHING
WITH INSULATED THRO

LOCKNUT BOTH SIDES

/ NOTES:
AT / 1) THIS DETAIL APPLIES TO ALL
\ ENCLOSURE CONNECTIONS TO GENERATOR

\\ ENCLOSURES, SWITCHGEAR, AND
PANELS.

0

2) ON GENERATOR ENCLOSURES
/ MAKE ALL CONNECTIONS AS TIGHT
PIPE NIPPLE OR EMT AS POSSIBLE & INSTALL
WITH CONNECTOR / ADDITIONAL LOCKNUT AGAINST LB.

/ 6\ CONDUIT CONNECTION TO ENCLOSURE

@ NO SCALE

WEATHERPROOF BELL
BOX, SEAL TO WALL
WITH SILICONE
CAULKING ALL AROUND

g msr?l

GRC NIPPLE cUT ——
T0 LENGTH

. LOCKNUT &
BUSHING, TYP(2)

/"5 \ EXTERIOR WALL PENETRATION

@ NO SCALE

/—STEEL BEAM OR JOIST, SEE STRUCTURAL

~—BEAM CLAMP FOR 1/2”

" RoD, TYP(2), B-LINE
iiiiiiiiiiii & 7 B210 OR EQUAL

1/2" ALL THREAD, TYP(2
1/ @)
—— CONDUIT & CLAMP, TYP

B
O
i

| |~—STRUT

H\\ L=
DOUBLE NUT & WASHER, TYP

(7

TRAPEZE HANGER

&

NO SCALE

® @
NN \ N\ ©
/ | TOP ELEVATION 140" AFF+ OVER FANS & THIMBLES
OFFSET DOWN J
AT 45°
OFFSET DOWN & ROUTE
NOTES: AROUND EXPANSION TANK
. WITH CONDUIT AS REQUIRED
1) ALL WIREWAY 4”X4” WITH HINGED
COVER ON INTERIOR SIDE.
2) INSTALL WIRE WAY DIRECTLY ON
s FINISHED INTERIOR WALL.
3) INSTALL WIREWAY WITH TOP AT 130"
GENERATION ®
ABOVE FINISHED FLOOR (AFF) EXCEPT ROOM ®
WHERE NOTED OTHERWISE.
\. PARTS
CONTROL ROOM
ROOM
— ®
/ 2 \ WIREWAY PLAN
@ 3/16"=1"
BUILDING PLANS SYMBOL LEGEND
SYMBOL | DESCRIPTION SYMBOL | DESCRIPTION
SS—#4# | HOME RUN TO PANEL & MOTORIZED DAMPER
BREAKER(S) INDICATED. SHORT SEE MECHANICAL

DASH INDICATES HOT CONDUCTOR, 195V, 20A
LONG DASH INDICATES NEUTRAL |
CONDUCTOR, CURVED DASH DUPLEX RECEPTACLE

INDICATES GROUND CONDUCTOR. @ LINE VOLTAGE THERMOSTAT
T$
=

IF NOT SPECIFICALLY INDICATED,

PROVIDE 2#12 AWG & 1#12 AWG
GROUND.

ELECTRICAL ITEM
SEE EQUIPMENT SCHEDULE

SNAP SWITCH/
SMALL MOTOR DISCONNECT

TIMER SWITCH
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X1

MANUAL &
REMOTE
LIGHTING
CONTROL

TYP(7

~—"

S

N\

TYP(13)

SS-18

FASTEN DIRECTLY TO
CEILING, TYP(19)

mwﬁ%\%

PARTS

SS-21

SS-23

SS-25

ROOM

/1" LIGHTING /RECEPTACLE PLAN

@ 1/4"=1"

®

4°x4” WIREWAY, TOP AT 140"t AFF

4"x4" WIREWAY, TOP AT 130"+ AFF‘\

DAMPER ACTUATOR, SEE

FUEL SYSTEM
/CONTROL PANEL,
SEE NOTE 6

GENERATION
ROOM

I]A

FIRE PANEL,
SEE NOTE 5

| CAMERA #2,
/ SEE NOTE 3

\CAMERA #1, SEE 3

NOTES 3 & 4

CONTROL
SEE ROOM
NOTE 4 \\

TEMPERATURE SENSOR, SEE NOTE 2

4

PARTS
ROOM

——

TEMPERATURE SENSOR, SEE NOTE 2

/"2 "\ DATA/COMMUNICATION PLAN

\
\—SWITCHGEAR MASTER SECTION, SEE NOTE 1

®

NOTES:

1) PROVIDE TELEPHONE AND HIGH

SPEED INTERNET SERVICE
CONNECTIONS THIS AREA.

2) RTD TEMPERATUIRE SENSOR, ROUTE

#18 SHIELDED TRIAD TO
SWITCHGEAR MASTER SECTION.

3) ROUTE 2#14 (12VDC) POWER TO

CAMERA FROM SWITCHGEAR UPS.
ROUTE ETHERNET CABLE FROM
CAMERA TO SERVER IN
SWITCHGEAR.

4) INSTALL CONTACTOR WITH TIMER

RELAY FOR REMOTE LIGHTING
CONTROL. OPERATE FROM DRY
CONTACT ON CAMERA #1. SET
TIMER TO TURN LIGHTS ON FOR 5
MINUTES EACH TIME CAMERA IS
OPERATED. SEE SCHEMATIC 3/E4.

5) ROUTE 4-WIRE TELEPHONE CABLE

FROM FIRE SUPPRESSION CONTROL
PANEL TO DESKTOP COMPUTER.

6) ROUTE CATEGORY 5E ETHERNET

CABLE FROM FUEL SYSTEM
CONTROL PANEL TO SWITCHGEAR
MASTER SECTION.

@ 3/16"=1"
SS-25 CONTROL RM LIGHTS
CBR 1 T1—1 C1
\/

LIGHT SWITCH, TYP(3) 12VDC EXTERNAL DEVICE PlN#2
CONTROL ON CAMERA PIN#4§

C1-1

SS-21 WGEN RM LIGHTS "a” &N
C1-2
SS—ZBS—EZﬁZj—‘)GEN RM LIGHTS "b" ————N

/ 3\ LIGHTING REMOTE CONTROL SCHEMATIC

NOTES:

BILL OF MATERIALS:

1) INSTALL CONTACTOR, TIMER
RELAY, AND CIRCUIT BREAKER IN

8"x8"x8" NEMA 1 JUNCTION BOX
ON WALL ABOVE LIGHT SWITCHES.

2) ALL LIGHTING CIRCUIT WIRING MIN
#12 AWG. ALL 5A CONTROL
CIRCUIT WIRING MIN #16AWG.

3) SET TIMER FOR 5 MINUTES,
SINGLE SHOT MODE.

CB1:

C1:

SA, 1P, RAIL MOUNT CIRCUIT BREAKER.

ALLEN BRADLEY 1489-A1-050.

23A, 3P CONTACTOR, 120V COIL. ALLEN

BRADLEY 100-C23D10.

10A, DPDT RELAY, 12VDC COIL, WITH

SOCKET BASE AND TIMING MODULE.

ALLEN BRADLEY 700-HA32Z12 RELAY

WITH 700HN204 BASE AND 700HT3
SERIES B TIMING MODULE.

@ NO SCALE
@,

) .

MECHANICAL TYP(4)

‘C»l

@

A

m
\T
NS
=
)
m
T
I

QJ
{;

@E p & DE O O
BOTTOM| 48” AFF, TYP/ (

14 Y

xil\
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FASTEN BATTERY RACK TO FLOOR WITH 3/8" SELF-TAPPING
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/4 \BACK WALL ELEVATION

\“ INSTALL BUSHING IN END OF 3/4" EMT & ROUTE 2#8 CHARGING LEADS TO BATTERY, MAKE FINAL CONNECTION
TO POSITIVE BATTERY TERMINAL WITH IN-LINE 50A CIRCUIT BREAKER, COOPER BP/CB185-50 OR EQUAL, TYP(3)
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3 @,
5412, #12G TO 3#12, #126, TYP(3)
CONTROL PANEL SEE NOTE
$5-9,11 $5-5,7 BATTERY CHARGER, SS-1,3
SEE NOTE 3, TYP(3)
Ay A NI \ @

FOC-1
SEE NOTE 4

g\l

GEN #3

GENERATION
ROOM

2412, #126, TYP(3)

O

SS-17

\NOTE 2, TYP(3)

:

#21$

-G/ W

Or

GEN #2

2410, #106

AR COMPRESSOR ((2)/ $@

TYP(3)

k 242/0 AWG TO

BATTERY, TYP(3)

SS-27,29

>

«/
2412, #1126  ——T |
TO CONTROL (%)
PANEL, TYP(4)\ P—DF3 P-U02
<—/:.‘
//E;/
P—DF1 P=DF?2
FUEL SYSTEM CONTROL
" PANEL SEE SHEETS E7-E10
SEE NOTE 10 SEE NOTE 4
SS-2.4.6
4418, #106
| @D |~ FIRE SUPRRESION SYSTEM
\ MD—— r-3 PANEL, SEE\SHEET FS—1
SEE NOTE 11 A | I ' I

y SS—24
SEE NOTE 5
INTERMEDIATE TANK — | 2#12, $#12G C%’E‘)TORA?L
CONTROL PANEL CONNECT TO SWITCHGEAR
¥ INTERIOR AC LIGHTS &
e RECEPTACLES, SEE §§V'ETCSHHGEE§R’E6
RADIO TELEMETRY 3-8 SWITCHGEAR SHOP DRAWINGS
UNIT (RTU) SEE SS—26 \\\
NOTE 12
FE%ER FE?ER MASTER GEN GEN GEN
& VFD | & VD #3 #2 1

2414, #14G TO FUEL
SYSTEM CONTROL PANEL

%?

SS-14
1/2

2412, #126
1/3

[ PHR-1 24
19

SEE NOTE 6, TYP(5)

TYP(4) @

SS-12

HRR

HRR
81— HRS

—=—SEE NOTE 8

—

GEN #1 =~ \FD-R2

60 @ 0ot

fr—)

™~ \FD—R1
M VFD—R2

o
\%@
\

*

3#12, #126, TO VFD
IN' SWITCHGEAR, TYP(2)

2414, #14G, TO VFD
IN' SWITCHGEAR, TYP(2)

ol VFD—R1

w1 (T

/

= 55-28

.__—r VFD—-R1
@

COMBUSTION AIR —/

PARTS
ROOM

O

®%}/0

STATION SERVICE
PANEL "SS”

STATION SERVICE TRANSFORMER,
MOUNT FROM WALL WITH BOTTOM

SS-12

-

AT 7° MIN ABOVE FLOOR

See
X0,

SEE NOTE 1

NOTES:

DAY TANK & INTERMEDIATE
TANK ALARM HORNS,

1) INSTALL PLACARD, SEE SHEET M1.1.

4) ROUTE 2#14 FROM FUEL PANEL ENGINE RUN-DRY

7) SEE DETAIL 5/E3 FOR TYPICAL EXTERIOR

PREVENTION CONTACTS AND ROUTE #18 SHIELDED PAIR FROM

2) INSTALL RTD TEMPERATURE SENSOR IN COOLANT
RETURN PIPE AND ROUTE SHIELDED TRIAD TO

GENERATOR TERMINAL STRIP, SEE 2/E6.

ALARM SHUT DOWN.

3) MOUNT BATTERY CHARGER TO WALL AND INSTALL
BATTERY ON FLOOR BELOW, SEE ELEVATION 2/E4.

ROUTE 2#14 FROM CHARGER ALARM CONTACTS TO
ASSOCIATED SWITCHGEAR GENERATOR SECTION, SEE

TERMINAL STRIP DRAWING 2/ES6.

5) ROUTE 2#14 TO SWITCHGEAR MASTER SECTION FOR FIRE

6) INSTALL TEMPERATURE TRANSDUCERS WHERE SHOWN ON
COOLING PIPING ISOMETRIC.

ROUTE #18 SHIELDED PAIR

HEAT RECOVERY SENSORS AT MASTER SECTION.

/ 1"\ STATION SERVICE PLAN

FROM EACH SENSOR TO SWITCHGEAR. TERMINATE RADIATOR
COOLANT SENSORS AT ASSOCIATED VFD PANEL.

DAY TANK METER PULSER TO SWITCHGEAR MASTER SECTION.

WALL PENETRATION.

10) 5#14, #14G TO BOTTOM OUTLET ACTUATOR VALVE ON INTERMEDIATE
TANK, SEE SITE PLAN FOR LOCATION, SEE DAY TANK LOGIC DIAGRAM

SHEET E9 FOR CONNECTION.

8) LOW COOLANT LEVEL ALARM SWITCH

TERMINATE

FURNISHED WITH GENERATORS AND
INSTALLED AT EXPANSION TANK, SEE

MECHANICAL.

SWITCHGEAR

SWITCHGEAR

ROUTE 2#14 T0
MASTER SECTION.

9) ROUTE 2#14 FROM ALARM CONTACT ON
CRANK VENT SYSTEM VACUUM GAUGE TO

MASTER SECTION.

11) 9#14, #14G TO TOP FILL ACTUATOR VALVE AND 3—POINT FLOAT SWITCH
ON INTERMEDIATE TANK, SEE SITE PLAN FOR LOCATION, SEE
INTERMEDIATE TANK LOGIC DIAGRAM SHEET E11 FOR CONNECTIONS.

12) INSTALL RADIO TELEMETRY UNIT (RTU) SALVAGED FROM EXISTING POWER
PLANT, SEE SITE PLAN 1/E1.2. PROVIDE POWER AND PUMP RUN

SIGNAL FROM INTERMEDIATE TANK CONTROL PANEL, SEE SHEET E11.

@TO STATION SERVICE TRANSFORMER

I
‘@ F ¥ 1504
081 1] 2 A0A
EF—1§
A3 14 A FUEL SYSTEM CONTROL PANEL
204, 5 6 L
a, % 7 8 __10A
ZOA* - s AzoA INTERMEDIATE TANK CONTROL PNL
. 3% I T, AzoA USED OIL PUMP P—UO1
20A___ 13 14 AzoA AT & PoRR
EF—4 ZOA/\ = = /\ZOA P—HR2 & P—HR3
BATTERY CHARGER #1 o s 5 SPARE
20A 17 18 GEL_20A
BATTERY CHARGER #2 RECEPTACLES (GENERATOR ROOM)
20A__ 19 20 GEL_20A
BATTERY CHARGER #3 + RECEPTACLES (CONTROL ROOM)
204 21 22 GEL 20A
LIGHTS (GENERATOR ROOM aq) $ SPARE
204 23 24 __20A
LIGHTS (GENERATOR ROOM b) SWITCHGEAR LIGHTS & RECEPTACLES
20A_—_ 25 26 __ 20A
LIGHTS (CONTROL ROOM) $ FIRE SUPPRESSION CONTROL PANEL
30A__ 27 28 __10A
AR COMPRESSOR% I 29 | |30 _20A COMBUSTION AR
20A___ 31 32 AzoA SPARE
SPARE ZOA/\ 33| 34 AzoA SPARE
SPARE ZOA/\ AREES AzoA SPARE
SPARE ZOA/\ 37 38 AzoA SPARE
SPARE ZOA/\ 39 | 40 AzoA SPARE
SPARE 1% I a] | |« /\1OA oPARE
Y SPARE
#66
e 6] [N] GFl — GROUND FAULT
= INTERRUPTER CIRCUIT BREAKER
” ”
/"2 \ STATION SERVICE PANEL "SS
@ NO SCALE
N 11 L2
DISCONNECT @\r 1777 NOTES:
=y
COOLING @j L o' ol | 1) EF-1 & EF-3
THERMOSTAT L1 — |-~ SHOWN, EF-2
\r“ SIMILAR EXCEPT
DAMPER, ] ONLY ONE DAMPER.
TYP(2) - L: '

2) FAN MOTORS
FURNISHED WITH
INTEGRAL THERMAL
PROTECTION.

/ 3 \TYPICAL EXHAUST FAN WIRING DIAGRAM

@ NO SCALE
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NOTES:

150kVA STEP-UP

3-PT's 3T TRANSFORMER
1) ISOLATE EACH GENERATOR NEUTRAL FROM 277V=120V § a200.55  BOOAF 35
MOUNTING SKID & GENERATOR FRAME. 3¢ NP
CONNECT NEUTRAL TO THE NEUTRAL BUS AT DBR IS EAVWVAEE 3% = FEEDER #1
THE PARALLELING SWITCHGEAR. INDEPENDENTLY : : ﬁ ﬁ
GROUND EACH GENERATOR FRAME TO P = =
SWITCHGEAR GROUND BUS & PROVIDE SECOND SEE NOTE
GROUND DIRECTLY TO PLANT FLOOR. DO NOT 3, TYP(2) 295KVA STEP—UP
BOND SWITCHGEAR NEUTRAL BUS TO THE 3_CT's TRANSFORMER
SWITCHGEAR GROUND BUS, GROUND NEUTRAL 400-55  BOOAF gg
AT THE STEP UP TRANSFORMER BANK ONLY. ><—.’V*. = — FEEDER §1
2) PROVIDE THE FOLLOWING FEATURES ON f( 3t \j
MICROPROCESSOR BASED METERS (EPM): <= =
WBVBC VeA, VAN, BN, VCN, A, 1B, Ic
WATTS. VARS, PF, F, DEMAND WATTS,
WATT HOURS
3) FEEDER BREAKERS SHALL BE PROVIDED
WITH CT’S AND THE FOLLOWING 15 kVA TRANSFORMER 15 /3P
PROTECTIVE RELAYING FUNCTIONS: , 480V-208,/120V,
LONG-TIME OVERCURRENT 3-CT'’s 60Hz, 3¢ Fo— VFD
SEE NOTE J5.50 25A
INSTANTANEQUS OVERCURRENT > TYP 75:5A gg 10 STATION
HIGH=RANGE OVERCURRENT ) == 52 — CERVICE PANEL
SHORT—TIME OVERCURRENT A 3¢ \j
GROUND—FAULT OVERCURRENT 1
METERING FUNCTIONS - =
FLEXIBLE COPPER 15A /3P
, JUMPER, SEE NOTE 1 #3/0 G >
D) 3— : Fo— VFD
L (eom) D s > SEE NOTE 1
y [N 2 400 AMP BUS, N
277/480 VOLT
4-20mA SIGNAL
T0 PLC FOR 15A/3P
. GENERATOR STEP
CONTROL >D Fo—{ VD
PART OF GCP,
TYP(3) |
25 25 25
— T 5] 800aF — T 52] 8ooar — T 152] so0ar 15A/3P Ve
—) |—O—
3A 3A S 3A OT_‘
o 3% — — o —=— -—o’\o—g E——-TO GENERATOR CIRCUIT
3—PT’s 3—PT's 3—PT’s BREAKER SPRING
277V=120V 277V=120V 277V=120V \CHARGING MOTOR, TYP(3)
) C DXE )C
& . & ] L £
3C 3¢ 3¢ 1KVA, 18, 277V—120V
7 g7 7 CONTROL POWER
M 3-CT's —% 3—CT's N 3-CT’s TRANSFORMER, TYP(3)
@ w] 600:5A @ x] 600:5A @ xD 300:5A
SEE NOTE 370KW 370KW 180kW
1, TYP(3) G1 ) 277v/480v G2 ) 277v/480V G3 ) 277v/480V
= 3¢, 60Hz, 0.8PF = 3. 60Hz, 0.8PF = 3¢, 60Hz, 0.8PF
mSWITCHGEAR ONE-LINE DIAGRAM
@ NO SCALE
CABLE AREA BEHIND SHIPPING SPLIT, TYP
/ CONTROL COMPARTMENTS /
___________ ../_:___________,(:____x_____// // //
7 7 7 7 7
7 7 7 7 7
7 7 7 7 7
7 7 7 7 7
GENERATOR #1 GENERATOR #2 | GENERATOR #3 | MASTER STATION VFD
CONTROLS CONTROLS CONTROLS SERVICE
& VFD =
=
/ i%
GENERATOR #1 GENERATOR #2 GENERATOR #3
BREAKER BREAKER BREAKER
FEEDER #1 FEEDER #2
o W
I
| 180" MAX -\

/ 3\ SWITCHGEAR ENCLOSURE LAYOUT

@ NO SCALE

T —
: BK () ENGINE BATTERIES (#10 AWG)
i+ 3
414/914 SENSOR RETURN (-
4 ‘(l) / ) }ECM CONTROL
6  =BK__ Ecm RUN (012), 12 VDC (#14 AWG)
7 O STARTER RELAY, 12 VDC (#14 AWG)
8 SPARE
iH 9
10 }OIL LEVEL SWITCH
11 (#18 AWG SHIELDED/TWISTED PAR)
12 }MAGNETIC PICKUP
13 (#18 AWG SHIELDED/TWISTED PAR)
ilH 14
15 }OIL PRESSURE SENSOR
16 (#18 AWG SHIELDED/TWISTED PAR)
17 }JACKET WATER TEMPERATURE SENSOR
18 (#18 AWG SHIELDED/TWISTED PAR)
H19 TS~ SEE NOTE #3, TYP
20
X COOLANT RETURN TEMPERATURE RTD
> (#18 AWG SHIELDED/TWISTED TRIAD)
23 SPARE
iH 24
25 A}VOLTAGE REGULATOR AUXILIARY BIAS INPUT
26 :D: 8/ (#18 AWG SHIELDED/TWISTED PAIR)
27 }INTAKE AIR TEMPERATURE SENSOR, 4—20mA
8 (#18 AWG SHIELDED/TWISTED PAIR) SEE NOTE 4
29 }AIR FILTER VACUUM SENSOR, 4—20mA
30 (#18 AWG SHIELDED/TWISTED PAIR)
iH 31
32
J1939 CANBUS FROM ECU
33 (TWO PAR #22/#24 SHIELDED)
34
35 SPARE TERMINALS FOR FUTURE ADDITIONAL
26 ECU COMMUNICATION WIRING
e
Te-1 EXHAUST TEMPERATURE TYPE “K”
TC—2 THERMOCOUPLE, SEE NOTE #2
BC—1 }#14 AWG TO BATTERY CHARGER ALARM, INSTALL
BC—2 AT SWITCHGEAR ONLY (NOT ON GENERATOR)
NOTES:

SWITCHGEAR SYMBOL LEGEND

(G) DIESEL GENERATOR

SOAT CIRCUIT BREAKER
52| 550AF AT=AMP TRIP RATING
AF=AMP FRAME RATING

— CONTACTOR WITH
—— 2208 AMPERE RATING

- CURRENT TRANSFORMER
E M.R. — INDICATES MULTIRATIO
- CT'S RATING FACTOR RF=2.0

—3 E— POTENTIAL TRANSFORMER

Y4 WYE CONNECTION

/\ DELTA CONNECTION
MICROPROCESSOR—BASED
METERING UNIT

DBR) DEAD BUS RELAY
GENSET CONTROL PACKAGE
WOODWARD GCP—31

@ SYNCHRONIZING EQUIPMENT

1) PROVIDE IDENTICAL TERMINAL STRIPS IN EACH GENERATOR & EACH CORRESPONDING SECTION OF SWITCHGEAR

(EXCEPT BATTERY CHARGER AS NOTED). LAY OUT & NUMBER TERMINALS EXACTLY AS SHOWN. USE WIRE
GAUGES & COLOR CODE INDICATED FOR FIELD INTERCONNECTION.

2) PROVIDE TYPE "K” THERMOCOUPLE TERMINAL BLOCKS & EXTENSION WIRE.

3) IN ADDITION TO TERMINAL BLOCKS SHOWN PROVIDE 2 EACH 30A GROUNDING LUGS IN GENERATOR ENCLOSURE

BONDED TO GENERATOR FRAME.

TERMINATE DRAIN WIRES FOR ALL SHIELDS AT GENERATOR END ONLY.

4) INTAKE AIR TEMPERATURE SENSOR INSTALLED ON ENGINES WITH CHARGE AIR COOLER: GEN #1 & #2 ONLY.
DO NOT INSTALL ON GEN #3.

/ 2 \TYPICAL GENERATOR CONNECTION DETAILS

@ NO SCALE
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11
C8-T2
SOWER DISTRIBUTION T | _— PROVIDE MECHANICAL INTERLOCK
SL0CK PDB 83 BETWEEN C7 AND C8 TO
T PREVENT BOTH FROM BEING
';'// CLOSED AT THE SAME TIME.
L VFD l
| A ; oL
T e P Y e
| | B - N\ FUEL OIL COOLER
| | A . . N FOC FAN LINE
T e 12 [V o | et 1-1/2HP, 208V, NO. \
| S Y J/ 38, 6.6FLA - SEE FUEL/OIL SYSTEM CONTROL PANEL /1)) !
: . : A -3 W 7 THREE—LINE DIAGRAM FOR CONTINUATION ~ \E7/
| | C6-T3 C7-T3
1
| |
| |
2
| |
CB2 DS—5 (USED OIL BLENDER SYSTEM CONTROL POWER
U2 | - - OIL BLENDER 3 3 ( )
| ! C5-T1 PUMP P—DF3 LNG-5
| | /]\15;\ 1/2HP, 230V, 4 | B 62 I
| || —H — 7 —— 16, 4.9 FLA
'|Hr“|||' : : C5-T2 [ LNG=6 S
448, #106  L1s----- +* : PCS 6 s
StRvicE Lo 2 || G- 7 ol oot —oro—oito @
CENTER L3 mmee e 18] 1 ofCfo 1 — ———, USED OIL INJECTION . hig
e ] N e N
i | | C5-T3 | | 16, 15 FLA 9 % PBB-5
o | | |
L | : : 10 FILTER #1 DIFFERENTIAL PRESSURE SWITCH 51
b | r————-
o | (g3 | | DAY TANK 11 ¢l - oo -3 Gp)
o L~ y I | PUMP P-DFT R J
L . +—| 12> < | 12 LNR—5A
l 20A C1=T1 | | 1/3HP, 115V, R5A—1 >
L | LNG-—1 | | 19, 7.2 FLA ¢ o] o
i : : o\/@ic : | | 13 FILTER #2 DIFFERENTIAL PRESSURE SWITCH 55
| r-———7—
| I | | 14 L I (70
o | G2 | | robo- -4 20
i : : 1 OBZSE ! : : PUMP—DOWN 15 —_— LNR-5B
| | i 3 N(1/2) | o P » oo R
o | C2-T1 | | 1/2HP, : 16 FILTER #3 DIFFERENTIAL PRESSURE SWITCH
o | | |19, 9.8 FLA L ﬁ5\c
L | CONTROL POWER, SEE | | 17 g -rodto-1- \2P)
i : : - LOGIC DIAGRAMS : : 18 T ’ LNR-5C
i | & L * ) KE%\ 5 = ® —e | # ljiﬁ—_(;l %RE
L 10A \E2/ - 19 HOPPER LOW OIL LEVEL FLOAT SWITCH
| - l . o
| ' ; 20 50 - - +-{51
[ 4 ) ) | J |
i \E8/ | NEUTRAL 2 - 158 &
| | DISTRIBUTION Y - ]
| WERY | BLOCK NDB ™~ FIELD DEVICE, TYP LNA=5D
| ) @ ’ | 5o R5D—-1
. . oo ofBfe

NOTE: ALL 1/2HP AND UNDER MOTORS EQUIPPED WITH INTEGRAL THERMAL PROTECTION.

/ 1"\ FUEL SYSTEM CONTROL PANEL THREE—LINE DIAGRAM

/ 2\ USED OIL BLENDER SYSTEM LOGIC DIAGRAM

CONTROL POWER ON LIGHT

PUMP P-DF3 &
P-UO02 MOTOR
CONTACTOR

PLUGGED FILTER
RESET

FILTER #1 PLUGGED
RELAY

{FILTER #1 PLUGGED

INDICATOR  LIGHT

FILTER #2 PLUGGED
RELAY

{FILTER #2 PLUGGED

INDICATOR  LIGHT

FILTER #3 PLUGGED
RELAY

{FILTER #3 PLUGGED

INDICATOR  LIGHT

$ HOPPER LOW OIL

LEVEL RELAY

HOPPER LOW OIL
LEVEL INDICATOR LIGHT

@ NO SCALE

LEGEND

R
é CONTROL RELAY
.

TIME DELAY RELAY

c
é CONTACTOR

[#] TERMINAL BLOCK

CB—#
o OCIRCUIT BREAKER
—— PANEL WIRING

Rit—1
040 NORMALLY OPEN CONTACT

Qe 4 2-POSITION. SELECTOR
T 27T SWITCH

NORMALLY CLOSED
CONTACT

OVERLOADS

Rt~
o+4fo
O.L.
o4fo

NORMALLY OPEN
o MOMENTARY PUSH BUTTON

NORMALLY CLOSED
MOMENTARY PUSH BUTTON

_______ FIELD WIRING

wn
T
O=p=

wn

wn
S Oﬁﬁ
OO ==

@

ASL—#

NORMALLY OPEN
FLOAT SWITCH

NORMALLY CLOSED

FLOAT SWITCH

SOLENOID VALVE

ALARM &

STROBE LIGHT

2 EA. #20 AWG LEADS, IN
1/2” FLEX TO CONTROL P

1-1/4” x 1/2" DOUBLE

@ NO SCALE

TAPPED BUSHING

Aﬂ\
~\

2"x1-1/4" BUSHING ——

NOTES:

1) THIS DETAIL IS FOR FIELD
INSTALLATION ONLY AND IS NOT
PART OF THE PANEL BID.

2) SEE SHEET M5 FOR ADDITIONAL
PIPING DETAIL.

TOP OF TANK ——=
. 3) PRIOR TO INSTALLATION CHASE

- i THREADS ON FLOAT SWITCH WITH
1/2'x13" NIPPLE 1/8" PIPE DIE TO CLEAN OFF
ANY EXCESS EPOXY, USE CARE
TO AVOID DAMAGING WIRES.

1/2°X1/8" BELL REDUCER ——=—

FLOAT SWITCH —
ACTUATION POINT

-
/ 4\ USED OIL HOPPER FLOAT SWITCH INSTALLATION

@ NO SCALE

USED OIL BLENDER SYSTEM SEQUENCE OF OPERATIONS:

1. WHEN THE BLENDER CIRCUIT BREAKER AND CONTROL POWER SWITCH ARE CLOSED; THE
GREEN POWER LIGHT IS ON AND POWER IS PROVIDED TO ALL CONTROL DEVICES.

2. NORMAL OPERATION — WHENEVER THE DAY TANK FILLS BOTH THE DIESEL CIRCULATING
PUMP, P-DF3, AND THE USED OIL INJECTION PUMP, P-U02, RUN AND THE ASSOCIATED
GREEN PUMP RUNNING LIGHTS ARE ON.

3. PLUGGED FILTER — IF THE DIFFERENTIAL PRESSURE ACROSS A FILTER REACHES THE
ALARM SETPOINT, BOTH PUMPS STOP RUNNING AND THE RED FILTER PLUGGED LIGHT

FOR THE ASSOCIATED FILTER TURNS ON.
NOT OPERATE UNTIL THE PROBLEM IS CORRECTED.

THE ALARM LATCHES AND THE SYSTEM WILL
AFTER THE FILTER ELEMENT HAS

BEEN CHANGED THE BLACK RESET BUTTON MUST BE PRESSED OR THE CONTROL POWER
MUST BE TURNED OFF AND BACK ON TO RESUME NORMAL OPERATION.

4. HOPPER LOW OIL LEVEL — WHEN THE OIL LEVEL FALLS BELOW THE LOW LEVEL FLOAT
SWITCH, BOTH PUMPS STOP RUNNING AND THE AMBER HOPPER LOW OIL LEVEL LIGHT

TURNS ON.

RESET IS NOT REQUIRED.

PANEL FIELD
C5-T1——® 40 =L1 TO PUMP PDF-3
C5-T2 — e 41 L2 TO PUMP PDF-3
C5-T3 — & 42 &r~PUMP P-UO2 POWER
N—e® 43 or~PUMP P-UO2 NEUTRAL
—® 44 o-FILTER #1 SWITCH L1
—® 45 o-FILTER x1 SWITCH L2
— o 46 oFILTER #2 SWITCH L1
—® 47 oFILTER #2 SWITCH L2
—® 48 o-FILTER #3 SWITCH L1
—® 49 o-FILTER #3 SWITCH L2
—® 50 eor0IL LEVEL SWITCH L1
—® 51 or0IL LEVEL SWITCH L2
® 52 ©-SPARE
® 53 ©-SPARE

NOTE: INSTALL TERMINAL STRIP VERTICALLY AS SHOWN.
TERMINAL STRIP TO THE RIGHT OF PANEL DEVICES TO ACCOMMODATE
CONDUCTOR ROUTING FROM CONDUITS CONNECTING TO THE TOP, BOTTOM

OR RIGHT SIDE (FACING) OF PANEL.

/3 \USED OIL BLENDER TERMINAL STRIP TB-2

LOCATE

THE SYSTEM WILL NOT OPERATE UNTIL THE USED OIL LEVEL IN THE
HOPPER RISES ABOVE THE LOW LEVEL.

SEE SUBPANEL LAYOUT 2/E10.

@ NO SCALE
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LINE H TN N
NO. o — SEE THREE-LINE. DIAGRAN FOR CONTINUATION (£ —
1 LNG—6
/
) $ o:@)\c $ POWER ON
HORN TEST
X RN TE ALARM
. oj_c ;|_,; $ ALARM HORN 0.2A
4 - LNR=5
5 ¢ o o c;@)ic ¢ VFD FAULT
6 C8-AI | | FOC DAMPER
1 oo @"_i R T ACTUATOR
7 R6—1 / ————— .
. ¢ o-|-o FIELD DEVICE, TYP TERMINAL
BLOCK TB, TYP
9
CBR-6 FE
7\
10 g o (}@ $ COOLING FAN 0.2A
11
;6\ POWER TO VFD
12 SS-8, 1 ? \4p) T CONTACTOR C6
3 POSITION
15 SELECTOR ING=7
% c7
15 OOFF | Ré-2 & () | VFD 70 MOTOR
. TBYPASS \J\WECHAMCAL CONTACTOR C7
C8 ,”INTERLOCK
. (oY 1 BYPASS
pug CONTACTOR C8
18 LNA-8
19 3 $ BYPASS MODE
20
21
292
23 [0V |
24 24 COM @
RED
25 (=1 | ENABLE @__T/\T'ESEK_“_T""( FIELD MOUNT
4-20mA [AI=2 __1aBlK L TEMPERATURE
26 mA [A=2 b4 227" | TRANSDUCER IN
= I THERMAL WELL, SEE
27 SUN VFD 26 ! MECH FOR LOCATION
28 $ R7A —+{R7C | Gp) $ VFD RUN RELAY
29 o [RIA T6
CH-AT - VFD FAULT TIMER
30 oo [R1C_— R1B (3P) RELAY, ON DELAY,
| SET FOR 30 SEC
|
i SWITCH MODES,/CONTACTOR c6|c7|cs
. OFF 01l0 o
VFD X X |0
REMOTE BYPASS 0 lo[x
D}LS)EF\)(BZE/ C6=POWER TO DRIVE
C/=VED POWER TO MOTOR
C8=BYPASS POWER TO MOTOR

X — INDICATES CONTACT OR CONTACTOR CLOSED

/ 1"\ FUEL OIL COOLER VFD LOGIC DIAGRAM

FUEL OIL COOLER VFD SEQUENCE OF OPERATION:

@ NO SCALE

CB—#
o OCIRCUIT BREAKER

— PANEL WIRING

PB—# NORMALLY CLOSED
MOMENTARY PUSH BUTTON

_______ FIELD WIRING

LEGEND
R gj—# SW—#
NORMALLY OPEN
NORMALLY OPEN CONTACT
6 CONTROL RELAY = S  FLOAT SWITCH
P 4 2-POSITION SELECTOR
T# T > SWITCH W
O TIME DELAY RELAY Rff—# NORMALLY CLOSED 2 NORMALLY CLOSED
c o0 CONTACT FLOAT SWITCH
oL
6 CONTACTOR odfo OVERLOADS %
F] TERMINAL BLOCK  [3- NORMALLY OPEN SOLENOD VARE
5C MOMENTARY PUSH BUTTON

AS

L

ALARM &
STROBE LIGHT

1) WHEN THE CIRCUIT BREAKER IN STATION SERVICE PANEL "SS” AND THE INTERNAL
BREAKER CB1 ARE CLOSED POWER IS PROVIDED TO ALL CONTROL DEVICES AND THE

"POWER ON" LIGHT IS ON.

2) WHEN THE 3-POSITION SELECTOR SWITCH IS IN THE "OFF” POSITION, THE FAN WILL NOT
OPERATE.

3) WHEN THE 3-POSITION SELECTOR SWITCH IS IN THE "BYPASS” MODE, THE FAN WILL

OPERATE AT FULL SPEED AND THE "BYPASS MODE™ LIGHT WILL BE ON. THE VFD WILL
NOT BE IN SERVICE.

4) WHEN THE 3-POSITION SELECTOR SWITCH IS IN THE "VFD" POSITION, THE FAN WILL
OPERATE UNDER CONTROL OF THE VFD AND THE "VFD MODE™ LIGHT WILL BE ON. THE
REMOTE TEMPERATURE SENSOR WILL SENSE FUEL RETURN TEMPERATURE AND SEND A
4-20MA SIGNAL TO THE VFD WHERE 20°F EQUALS 4 MA AND 240°F EQUALS 20 MA.
USING ITS INTERNAL PROPORTIONAL CONTROL, THE VFD WILL MODULATE THE FAN SPEED
AS REQUIRED TO MAINTAIN FUEL TEMPERATURE AT THE OPERATING SETPOINT. ONCE THE
FAN SPEED REACHES A MINIMUM SPEED OF 10% (FIELD ADJUSTABLE), THE VFD WILL
MAINTAIN THAT SPEED AS LONG AS THE FUEL TEMPERATURE IS ABOVE THE MINIMUM
SETPOINT. AS THE COOLANT TEMPERATURE RISES, THE VFD WILL INCREASE THE SPEED
OF THE FAN MOTOR UP TO 1007%.

5) WHEN THE FUEL TEMPERATURE IS BELOW THE MINIMUM SETPOINT, THE MOTOR WILL STOP.

THE MOTOR WILL REMAIN OFF UNTIL THE TEMPERATURE REACHES THE OPERATING
SETPOINT. THE MOTOR WILL START AT MINIMUM SPEED AND RAMP UP TO THE REQUIRED
SPEED.

6) THE FOC DAMPER WILL BE OPEN ANY TIME THE FOC FAN RUNS (BOTH VFD AND BYPASS
MODES).

7) THE SPEED OF THE FAN MOTOR WILL BE DISPLAYED ON THE REMOTE DISPLAY/KEYPAD
MOUNTED ON THE FRONT DOOR OF THE PANEL.

8) IN THE EVENT OF A FAILURE OF THE VFD, AFTER 30 SECONDS THE ALARM HORN WILL

SOUND, THE RED "VFD FAULT" LAMP WILL ILLUMINATE, AND THE VFD WILL BE LOCKED
OUT. THE FOC FAN CAN BE MANUALLY OPERATED IN BYPASS MODE.

PANEL FIEL

L1 FROM OL—® 60 @——L1 TO FAN MOTOR

L2 FROM OL —® 61 @r——L2 TO FAN MOTOR

L3 FROM OL —® 62 @——L3 TO FAN MOTOR
—® 63 © ——TEMPERATURE SENSOR L1
—® 64 o ——TEMPERATURE SENSOR L2
—® 65 ® ——TEMPERATURE SENSOR GROUND
—® 66 ©——DAMPER POWER

N— e 67 ©——DAMPER NEUTRAL
® 68 ©——SPARE

NOTE: INSTALL TERMINAL STRIP VERTICALLY AS SHOWN. LOCATE
TERMINAL STRIP TO THE RIGHT OF PANEL DEVICES TO ACCOMMODATE
CONDUCTOR ROUTING FROM CONDUITS CONNECTING TO THE TOP, BOTTOM

OR RIGHT SIDE (FACING) OF PANEL. SEE SUBPANEL LAYOUT 2/E10.

/2 \VFD TERMINAL STRIP TB-1

@ NO SCALE
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T CONTINUED AT LOWER LEFT - SEQUENCE OF OPERATIONS:
T2 C1-AZ Py =y BLACK OPEN ——~_ ! ACTUATOR VALVE OPEN 1. WHEN THE FUEL SYSTEM PANEL CIRCUIT BREAKER IN STATION SERVICE PANEL "SS”, INTERNAL PANEL BREAKER CB2 AND THE DAY TANK
O | 4
i REELINE Do FOR SONTMUATION @ - HAFo— L (ccw i 0.6A LOCKED ROTOR CONTROL POWER SELECTOR SWITCH ARE CLOSED; THE POWER LIGHT IS ON AND POWER IS PROVIDED TO THE REMOTE ACTUATOR VALVE
LINE l B \EZ/ i i HEATER/"OPEN” LIGHT CIRCUIT.
CBR-4 I I
NO. T DS—1 (DAY TANK FILL SYSTEM CONTROL POWER) S o7 [3}-RED_CLOS | ACTUATOR VALVE CLOSE 2. WHEN THE DAY TANK IS NOT CALLING FOR FUEL, POWER IS PROVIDED TO THE REMOTE ACTUATOR VALVE CLOSE CIRCUIT. WHEN THE
1 T1-2 | (cw) I 0.6A LOCKED ROTOR ACTUATOR IS IN THE FULLY CLOSED POSITION, THE CLOSING CIRCUIT IS BROKEN BY INTERNAL ACTUATOR LIMIT SWITCH #2 AND THE
2 oo CBR-5 | I REMOTE ACTUATOR VALVE "OPEN” LIGHT IS OFF.
S o fFL 7] | ACTUATOR VALVE HEATER
d LNG-3 el | 0.2A 3. NORMAL FILL OPERATION — WHEN THE FUEL LEVEL DROPS TO THE "PUMP START" SWITCH, TIMER T1 IS STARTED, THE N.C. DAY TANK
4 : oo 4 CONTROL POWER ON LIGHT FIELD JUMPER | ORANGE NOTE: END SWITCH SOLENOID VALVE OPENS, THE REMOTE ACTUATOR VALVE OPENS & THE VALVE "OPEN” LIGHT TURNS ON, DAY TANK FILL PUMP P-DF1 IS
FIELD DEVICE. TYP / ACTUATOR VALVE TERMINAL, TYP ——= 18] ; OPEN ONLY WHEN | ENERGIZED, THE PUMP P—DF1 "ON” LIGHT TURNS ON, AND THE USED OIL BLENDER RUN CIRCUIT DRY CONTACTS ARE CLOSED. WHEN
5 HORN TEST ’ \\FA_L_—J1 @ s gl PURPLE NG vuve FuLLY | THE ACTUATOR IS IN THE FULLY OPEN POSITION, THE OPENING CIRCUIT IS BROKEN BY INTERNAL ACTUATOR LIMIT SWITCH #7 AND THE
6 PBG-3 | | ALARM. HORN /STROBE L CLOSED. | REMOTE ACTUATOR VALVE "OPEN” LIGHT REMAINS ON. WHEN FUEL REACHES THE "PUMP STOP” FLOAT SWITCH BEFORE TIMER T1
¢ 5 o© T 1F--1_f-r 7] toon T ] TIMES—OUT, TIMER T1 IS RESET, THE N.C. DAY TANK SOLENOID VALVE AND REMOTE ACTUATOR VALVE CLOSE, THE REMOTE ACTUATOR
7 T1-3 L---- ' ACTUATOR VALVE — SEE LNG—4 VALVE "OPEN" LIGHT TURNS OFF, DAY TANK FILL PUMP P-DF1 IS DE—ENERGIZED, THE PUMP P-DF1 "ON” LIGHT TURNS OFF, AND THE
8 ? ;;BI_—: * ~3B0 MECHANICAL FOR SPECIFICATIONS %ﬁ; VALVE "OPEN” LIGHT USED OIL BLENDER RUN CIRCUIT DRY CONTACTS ARE OPENED.
¢ oo ¢ # == == 20— L\aINE RUN-DRY 4. TIMER OPERATION — IF TIMER T1 TIMES OUT; THE N.C. DAY TANK SOLENOID VALVE AND REMOTE ACTUATOR VALVE CLOSE, THE REMOTE
9 l Fﬁfiﬂ:cz RoAi|C|:c2 T PREVENTION DRY CONTACTS mDAY TANK AUTOMATIC FILL SYSTEM LOGIC DIAGRAM (CONTlNUED) ACTUATOR VALVE "OPEN" LIGHT TURNS OFF, DAY TANK FILL PUMP P—DF1 DE-ENERGIZES, THE PUMP P-DFf "ON" LIGHT TURNS OFF,
<! @ N0 SCALE THE USED OIL BLENDER RUN CIRCUIT DRY CONTACTS ARE OPENED, THE "TIME—OUT” ALARM LIGHT TURNS ON, AND THE ALARM HORN
10 ROUTE #14 PAR TO SOUNDS. PRESSING THE "TIME—OUT ALARM SILENCE / PUMP RESTART” BUTTON RESETS THE TIMER, SILENCES THE ALARM HORN, AND
» SWITCHGEAR MASTER SECTION STARTS THE NORMAL FILL OPERATION. (SEE FIELD INSTALLATION NOTES FOR TIMER T1 SETTING).
" LOW ALARM FLOAT SW”CH@ o H_O@B%%NCE R3A LOW ALARM LEVEL 5. OVERFILL FUEL LEVEL — IF THE TANK OVERFILLS AND THE FUEL LEVEL REACHES THE "OVERFILL" FLOAT SWITCH, THE N.O. DAY TANK
$———[7}ioToL{8] [ s+ 5% @ ¢ ALARM HORN SILENCE SOLENOID VALVE CLOSES, THE N.C. DAY TANK SOLENOID VALVE AND REMOTE ACTUATOR VALVE CLOSE, THE VALVE "OPEN” LIGHT TURNS
13 ] ! | RELAY OFF, DAY TANK FILL PUMP P—DF1 DE—ENERGIZES, THE PUMP P—-DF1 "ON” LIGHT TURNS OFF, THE USED OIL BLENDER RUN CIRCUIT
-—-- | R3A-1 DRY CONTACTS ARE OPENED, TIMER T2 IS STARTED, PUMP-DOWN PUMP P—DF2 ENERGIZES FOR A TIMED INTERVAL, THE PUMP P-DF2
14 | ¢——oto "ON” LIGHT TURNS ON, THE "OVERFILL LEVEL" ALARM LIGHT TURNS ON, AND THE ALARM HORN SOUNDS. WHILE THE FUEL LEVEL
| - REMAINS ABOVE THE "OVERFILL” FLOAT LEVEL, PRESSING THE LEVEL ALARM HORN "SILENCE/RESET” BUTTON SILENCES THE ALARM HORN
| R3A-2 N LOW ALARM LEVEL WHILE LEAVING THE "OVERFILL LEVEL” ALARM LIGHT ON. AFTER THE OVERFILL FAULT HAS BEEN CORRECTED (THE FUEL LEVEL FALLS
15 . oo 3/ T ALARM HORN RELAY BELOW THE "OVERFILL” FLOAT SWITCH), PRESSING THE LEVEL ALARM HORN "SILENCE/RESET” BUTTON TURNS OFF THE "OVERFILL LEVEL”
| LNR-3 ALARM LIGHT, OPENS THE N.O. DAY TANK SOLENOID VALVE, AND TURNS OFF THE ALARM HORN (IF NOT PREVIOUSLY SILENCED). THE
5 | %E):C | LOW ALARM LEVEL LEVEL ALARM HORN "SILENCE/RESET” BUTTON MUST BE PRESSED AFTER THE OVERFILL FAULT HAS BEEN CORRECTED FOR THE NORMAL
1 @ | ALARM" LIGHT FILL OPERATION TO REPEAT WHEN THE FUEL LEVEL REACHES THE "PUMP START” FLOAT SWITCH. (SEE FIELD INSTALLATION NOTES FOR
OVERFILL FLOAT SWITCH | RAA TIMER T2 SETTING)
1] T N ! Vo OVERFILL LEVEL '
17 I |@ [ QP/ .RELAY " " " "
] | | iy 6. LOW FUEL LEVEL — IF THE FUEL LEVEL FALLS BELOW THE "LOW ALARM” FLOAT SWITCH, THE "LOW FUEL LEVEL" ALARM LIGHT TURNS
RAA=T | pay OVERFILL LEVEL ON AND THE ALARM HORN SOUNDS. THE LEVEL ALARM HORN ”SILENCE/RESET” BUTTON SILENCES THE ALARM HORN WHILE LEAVING
18 $ oo —t 3p) P RELAY THE "LOW FUEL LEVEL" ALARM LIGHT ON. PRESSING THE "TIME—OUT ALARM SILENCE / PUMP RESTART" BUTTON RESETS THE TIMER
RAC AND STARTS THE NORMAL FILL OPERATION. WHEN THE FUEL LEVEL RISES ABOVE THE "LOW ALARM” FLOAT SWITCH THE "LOW FUEL
RAC—1 -4 ] N OVERFILL LEVEL ALARM LEVEL” ALARM LIGHT TURNS OFF AND THE ALARM HORN TURNS OFF (IF NOT PREVIOUSLY SILENCED).
19 T oo R &/ THORN RELAY
| LNR—4 7. PUMP TEST — MOMENTARY CONTACT BUTTONS ARE PROVIDED TO TEST THE PUMPS. PRESSING THE DAY TANK FILL PUMP P—DF1
| °}®i° | OVERFILL LEVEL "PUSH TO TEST” BUTTON STARTS TIMER T1, MOMENTARILY OPENS THE N.C. DAY TANK SOLENOID VALVE AND ACTUATED BALL VALVE,
20 | 7 ALARM  LIGHT PANEL FIEL ENERGIZES DAY TANK FILL PUMP P—DF1, TURNS ON THE PUMP P—DF1 "ON” LIGHT, AND CLOSES THE USED OIL BLENDER RUN CIRCUIT
RAA_D L R4D OVERFILL LEVEL E— — CONTACTS. PUMP P—DF1 IS LOCKED OUT IF THE TANK IS AT THE OVERFILL LEVEL. PRESSING THE PUMP DOWN PUMP P-DF2 "PUSH
—1 m ” _ _ NN
o ¢ oo 5 © (p) $ ALARM HORN SILENCE TO TEST” BUTTON ENERGIZES PUMP DOWN PUMP P—DF2 AND TURNS ON THE PUMP P-DF2 "ON” LIGHT.
I X RELAY FLOAT SWITCH POWER —{= 1= |-OVERFILL FLOAT SWITCH L
RAD—1 —H® 2 ®|-OVERFILL FLOAT SWITCH L2
29 oo L 3 ©FPUMP STOP FLOAT SWITCH L1
\'s 4 o -PUMP STOP FLOAT SWITCH L2
T2-2 12 SINGLE-SHOT POWER ON %oa 5 ®[-PUMP START FLOAT SWITCH L1
23 (3P) ¢ TIMER RELAY, SEE FIELD ©= 6 ©PUMP START FLOAT SWITCH L2
l o INSTALLATION NOTES US> =1-LoW ACARM FLOAT SWITCH L1
R4A-3 T2-1 — 15 8 ®LOW ALARM FLOAT SWITCH L2
TN e b ® o o e
PUSH TO TEST PUMP-DOWN PUMP PDF-=2 —® 10 ®[CONTROL PANEL POWER FROM CB—4 (NO FIELD WIRING)
PBG—2 N — 1% 11 ©FALARM/STROBE POWER
05 ¢ 5 o© —1® 12 ®LFILL PUMP PDF—1 MOTOR POWER
—J1® 13 ®PUMP-DOWN PUMP PDF—2 MOTOR POWER
R1-1 © 14 ©|-SPARE
26 ¢ oo ® 15 o-SPARE : )
N—-A& 16 &FCONTROL PANEL NEUTRAL FROM NDB (NO FIELD WIRING
@ PUMP_ START PUMP STOP @ = 17 = |-ALARM/STROBE NEUTRAL
27 o-116] I@g% ® 18 ®FILL PUMP PDF—1 MOTOR NEUTRAL
O ! O ! RY ® 19 ®FPUMP-DOWN PUMP PDF-2 MOTOR NEUTRAL
(3p) L START/STOP FLOAT SWITCH = 20 ®FDAY TANK NC SOLENOID VALVE NEUTRAL
28 % RELAY 5 21 ®F-DAY TANK NO SOLENOID VALVE NEUTRAL
. R 5 22 ®—!\|FIEF§£AE'\[I)E|®TTER ATLANK ACTUATOR VALVE NEUTRAL
R4B-2 R1-2 - T1-1 ® 23 o
9 ¢ oo ——o}o a—ic * oo c}@ic ~X'&ETA Tﬂ?’&}ow ® 24 ©|-SPARE NEUTRAL
SILENCE TIME—OUT —1® 25 ®-ENGINE RUN-DRY PREVENTION L1 TO SWITCHGEAR
ALARM/RESTART PUNP | A | ON-DELAY TIMER RELAY, SEE — 1% 26 ®-ENGINE RUN-DRY PREVENTION L2 TO SWITCHGEAR
30 \3P) FIELD INSTALLATION NOTES © 27 ©SPARE
T1-1 C1 CBR-1 : %g E_EEAEE)LENOID VALVE POWER
3 o4to @ ~[A'5%OEU“£§N$E£TO1R CBR-2 —{© 30_©FNO SOLENOID VALVE POWER State of Alaska .
- T CBR-3 —© 31 @ [-INTERMEDIATE TANK REMOTE ACTUATOR VALVE OPEN SIGNAL * Deport;ent of Community and Economic Development
- N Py CBR-4 —® 32 ®-INTERMEDIATE TANK REMOTE ACTUATOR VALVE CLOSE SIGNAL
32 0 O “%@{Eﬁ ASOLENO'D VAL CBR-5 —J @ 33 @ INTERMEDIATE TANK REMOTE ACTUATOR VALVE HEATER/END SWITCH POWER * = Ruﬁ‘,'P,.:E’:‘réf‘ Eﬁ,up = ALASKA
TAEESHL[OPLEMSJ FE)SE 1 L2l ‘ __Io 34 o INTERMEDIATE TANK REMOTE ACTUATOR VALVE OPEN INDICATOR LIGHT SIGNAL ﬁ \ 813 West Northern Lights BIvd. ,= FAL A A
) CBR=2 FSLV___ij ® 35 ©-SPARE * K Anchorage, Alaska 99503
33 R48-1 N i i NO SOLENOID VALVE PROJECT:
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HORN

| 30”

/ 1"\ FRONT PANEL LAYOUT

/2 \SUB PANEL LAYOUT

—
M M M M
L) L)
[ [ [ [ -
| | 27" —]
BLACK—" FUEL SYTEM CONTROL PANEL o O o )
NDB PDB
/ ® CAUTION: DISCONNECT ALL INCOMING EXHAUST/ [G]
ALARM RED—"| POWER SOURCES BEFORE OPENING DOOR GRILLE
N
VFD b
(G} (G) @ e R/ R ® ninlm -
INTERMEDIATE DAY TANK PUMP-DOWN ¢ PUMP PDF-1 OVERFILL LOW —leoisolo en
TANK ACTUATOR PUMP PDF-1  PUMP PDF-2 TIME-OUT  LEVEL ALARM/ LEVEL PANEL / o |QBE sk
VALVE OPEN RUNNING RUNNING ALARM LOCKOUT =~ ALARM e N N R S & & &
ENCLOSURE
PUSH TO PUSH TO PUSH TO PUSH TO SILENCE CT'
TEST DAY TEST PUSH TO SILENCE OVERFILL/LOW @
DAY TANK TANK PUMP—DOWN  TEST DAY TIME=OUT  LEVEL ALARM &
CONTROL PUMP PUMP TANK & RESTART  RESET OVERFILL
POWER ON PDF—1 PDF—2 ALARM PUMP LOCK—OUT ©) ©
ON 4 C6 c7 } c8 || oL re (| T6(] C1 Bl T
)] = )
,SrO) -~
GREEN GREEN GREEN BLACK BLACK SUB PANEL — e
© © o & R & o Ve T TP
DIESEL USED OIL HOPPER FILTER FILTER FILTER
CIRCULATION PUMP  PUMP P-U02 LOW USED 1 43
P-DF3 RUNNING RUNNING OIL LEVEL PLUGGED PLUGGED  PLUGGED CS[| ROA [| RSB ] RSC {1 RSD
USED OIL BLENDER oLUGGED
SYSTEM CONTROL
POWER ON Q FILTER RESET WIRE TRAY, TYP "
m
0 ©] N\ eromn
BLAC —
BLACK K C2 || T2 || R1 R3A || R3B || R4A || R4B || R4C || R4D
- [
o SUB
FUEL OIL COOLER SUSH T0 CONTROL ooooo PANEL BOARD
BYPASS OFF VFD TEST VFD VFD POWER T
MODE BYPASS  VFD  MODE ALARM  FAULT 0N 000 !
olele) [
elele) FF
& O g ® 1 o ° [ o
GREEN
= , , Z 1
‘ [ | I PILOT LIGHT, TYP | [ | |
REMOTE. MOUNT INTAKE FILTER J//
KEYPAD/DISPLAY INTAKE FILTER GRILLE

@ NO SCALE

SHOP FABRICATION NOTES:

1. PROVIDE COMPLETE UL LISTED PANEL ASSEMBLY WITH ALL DEVICES INDICATED IN

LOGIC DIAGRAMS SHEETS E7, E8 AND E9 EXCEPT FOR FIELD DEVICES. FIELD
DEVICES ARE INDICATED BY LIGHT DASHED LINES. FIELD WIRING AND FIELD
INSTALLED DEVICES PROVIDED BY OTHERS ARE SHOWN FOR INFORMATIONAL
PURPOSES ONLY AND ARE NOT PART OF THE PANEL BID.

. INSTALL IN A 307x36"°x12" NEMA 12 ENCLOSURE, MIN 14 GAUGE STEEL
CONSTRUCTION WITH WITH 4 EACH INTEGRAL MOUNTING LUGS AT BACK, A MIN 14
GAUGE INTERIOR BACK PANEL, AND HINGED LOCKABLE DOOR. PAINT ENCLOSURE
ANSI 61 GRAY AND PAINT BACK PANEL WHITE.

. TAG EACH END OF ALL JUMPERS WITH DEVICE OR TERMINATION DESIGNATOR OF
LANDING OF OPPOSITE END OF JUMPER (REVERSE ADDRESS).

. LABEL ALL PANEL DEVICES ON BASE OR BACK PANEL ADJACENT TO ITEM. LABEL
REMOTE EQUIPMENT CONNECTIONS AT EACH TERMINAL BLOCK BY THE ITEM TITLE
AS SHOWN ON THE FIELD SIDE OF THE TERMINAL STRIP DRAWING.

. PROVIDE BEVELED EDGE WHITE CORE NAMEPLATES, FACE COLOR AS INDICATED.
SECURE TO PANEL FACE WITH A MINIMUM OF TWO MOUNTING SCREWS.

. BENCH TEST COMPLETED UNIT. PROVIDE A SIGNED AND DATED BENCH TEST
REPORT VERIFYING ALL FUNCTIONS. RED-LINE DESIGN DRAWINGS AS REQUIRED
TO INDICATE AS—BUILT CONSTRUCTION AND RETURN TO ENGINEER.

w NO SCALE

FIELD INSTALLATION NOTES:

1. PERFORM ALL FIELD WIRING IN ACCORDANCE WITH ELECTRICAL
SPECIFICATIONS ON SHEET E2. FIELD WIRING TO MOTORS MIN #12 AWG.
FIELD WIRING TO DAMPER ACTUATORS AND ALL CONTROL DEVICES (FLOAT
SWITCHES, SOLENOID VALVES, ETC.) MIN #14 AWG. FIELD WIRING TO

TEMPERATURE SENSOR MIN #18AWG SHIELDED/TWISTED PAIR. LABEL BOTH
ENDS OF ALL CONDUCTORS WITH VFD PANEL TERMINAL BLOCK TERMINATION
NUMBERS.

2. VERIFY THAT ALL DAY TANK FLOAT SWITCHES ARE ORIENTED FOR N.C.
(OPEN ON RISE) OPERATION PRIOR TO INSTALLATION. ALL DAY TANK

FLOATS SHOWN ON LOGIC DIAGRAM WITH TANK AT FULL (PUMP STOP)
LEVEL.

3. FILL ALL PUMP CAVITIES WITH LUBE OIL PRIOR TO INITIAL OPERATION.
VERIFY PROPER ROTATION OF ALL PUMPS. PRIME ALL PIPING WITH HAND
PUMP AND FILL ALL FILTER BODIES PRIOR TO OPERATING SYSTEM.

4. FIELD TEST DAY TANK FILL OPERATION TO VERIFY ALL CONTROL AND ALARM
FUNCTIONS.  MANIPULATE FLOAT SWITCHES BY REACHING IN THROUGH
ADJACENT 4" BUNG. TEMPORARILY SET TIMING RELAYS TO 10 SECONDS
TO VERIFY TIME-OUT AND RESET FUNCTIONS.

5. SET DAY TANK FILL PUMP PDF-1 TIMING RELAY T1 TIME DELAY TO 30 MINUTES
(APPROX. 55 GALS. REQUIRED FROM PUMP START TO PUMP STOP LEVEL @ APPROX.

4 GPM). ON THE INITIAL TANK FILL, THE PUMP TEST/RESET BUTTON MAY HAVE TO BE
MANUALLY RESET IN ORDER TO GET THE FUEL LEVEL TO WITHIN THE NORMAL

OPERATING RANGE. SEE "SEQUENCE OF OPERATIONS”.

6. SET PUMP-DOWN PUMP P-DF2 TIMING RELAY T2 TIME DELAY TO 6 MINUTES (36

GALS. REQUIRED TO DROP LEVEL INTO NORMAL OPERATING RANGE @ APPROX. 6 GPM).

7. SET VFD FAULT TIMER RELAY T5 TO 30 SECONDS.

8. ADJUST VFD OVERLOAD TO 115% OF ACTUAL FAN MOTOR NAMEPLATE FLA RATING.
WITH FAN RUNNING IN BYPASS MODE CHECK CURRENT IN ALL THREE PHASES AND
VERIFY THAT MOTOR IS OPERATING WITHIN NAMEPLATE RATING.

9. VERIFY THAT VFD IS IN STANDARD (MATERIAL HANDLING) MODE. SET MINIMUM SPEED
TO 6HZ (10%). SET TEMPERATURE TO SETPOINTS INDICATED IN MECHANICAL
SPECIFICATIONS SEQUENCE OF OPERATION. FIELD TEST SYSTEM TO VERIFY ALL
CONTROL AND ALARM FUNCTIONS. VERIFY TEMPERATURE SETPOINTS WITH PIPING
THERMOMETERS.

BILL OF MATERIALS

(NOTE: PROVIDE MATERIALS AS SPECIFIED — NO SUBSTITUTIONS ALLOWED)

TAG QTY MANUFACTURER ~ MODEL DESCRIPTION
AL 1 INGRAM AHT15A8G PANEL FACE MOUNTED ALARM HORN, GRAY
AUX 1 ALLEN-BRADLEY  100-SA11 AUXILIARY CONTACT FOR CONTACTOR, 2 POLE, NO, NC
C 6  ALLEN-BRADLEY 100-C23D10 5HP, 208V, 23A, 36, MOTOR CONTACTOR W/ 1 N.O. AUX CONTACT
1 ALLEN-BRADLEY  100-MCAQO CONTACTOR MECHANICAL INTERLOCK
CB1 1 ALLEN-BRADLEY  1489-A3-150  15A, 3P, RAIL MOUNT CIRCUIT BREAKER
CB2 1 ALLEN-BRADLEY  1489-A2-150 15A, 2P, RAIL MOUNT CIRCUIT BREAKER
CBS 1 ALLEN-BRADLEY  1489-A1-200 20A, 1P, RAIL MOUNT CIRCUIT BREAKER
CB4 1 ALLEN-BRADLEY 1489-A1-100 10A, 1P, RAIL MOUNT CIRCUIT BREAKER
CBR 6  ALLEN-BRADLEY  1492-GH010 RAIL—MOUNT CIRCUIT BREAKER, 1A
DS 2 ALLEN-BRADLEY  194L-E201753 DISCONNECT, 2 POSITION, 2 N.O., 20A, FACE MOUNT
2 ALLEN-BRADLEY  194L-HC4E1751 KNOB ACTUATOR FOR LOAD SWITCH, ON/OFF, LOCKABLE
FF 1 HAMMOND PF2000 FILTER FAN (INTAKE AIR) WITH FILTER AND GRILLE
1 HAMMOND PFA2000 EXHAUST AR FILTER GRILLE
G 8  BLACKBURN ADR2 SCREW TERMINAL GROUND LUG FOR UP TO #2AWG
LNA 2 ALLEN-BRADLEY  800T—QH10A AMBER LED PILOT LIGHT, 120V, NEMA 4, 13
ING 9  ALLEN-BRADLEY  800T—-QH10G GREEN LED PILOT LIGHT, 120V, NEMA 4, 13
LNR 7 ALLEN-BRADLEY  800T-QH10R RED LED PILOT LIGHT, 120V, NEMA 4, 13
NDB 1 MARATHON 1411400 DISTRIBUTION BLOCK
OL 1 ALLEN BRADLEY  193-TAC10 208V, 3¢ OVERLOAD, ADJUSTABLE 6A—10A RANGE
1 ALLEN BRADLEY  193-TAPM OVERLOAD BASE
PBB 2  ALLEN-BRADLEY  B800-HAR2D2 MOMENTARY PUSH BUTTON, 1 NC, NEMA 4X, BLACK
PBBS 1  ALLEN-BRADLEY  800—HAR2 MOMENTARY PUSH BUTTON, NEMA 4X, BLACK
2 ALLEN-BRADLEY  800-TXD1 NO CONTACT BLOCK
1 ALLEN-BRADLEY  800-TXD2 NC CONTACT BLOCK
PBG 4  ALLEN-BRADLEY 800—HAR1D? MOMENTARY PUSH BUTTON, 1 NO, NEMA 4X, GREEN
PDB 1  ALLEN-BRADLEY  1492-PDM3141 DISTRIBUTION BLOCK, 3P, 1LINE-4LOAD
R S  ALLEN-BRADLEY  700-HA32A1 DPDT RELAY
O  ALLEN-BRADLEY  700-HN100 8 PIN SOCKET BASE
R 7 ALLEN-BRADLEY  700-HA33A1 SPDT RELAY
7 ALLEN-BRADLEY  700—HN101 11 PIN SOCKET BASE
SS 1 ALLEN-BRADLEY  800T-J2A 3 POSITION MAINTAINED CONTACT SELECTOR SWITCH
T S ALLEN-BRADLEY  700-HA33A1 SPDT RELAY
S ALLEN-BRADLEY  700—HN205 11 PIN RELAY SOCKET BASE FOR TIMER
S ALLEN-BRADLEY  700-HT3 SERIES B TIMING MODULE
1B 58 ALLEN-BRADLEY  1492-CAM1L 35A, 600V, LARGE—HEAD SCREW TERMINALS
VED 1 SQUARE D ATV61HU1SMS 2 HP, 208V, 3¢ VARIABLE FREQUENCY DRIVE
T SQUARE D VW3A1102 MOUNTING KIT FOR REMOTE KEYPAD
T SQUARE D 2 METER LONG CABLE FOR REMOTE KEYPAD
1 SQUARE D VW3A3310 ETHERNET COMMUNICATIONS CARD

2 EA. #20 AWG LEADS, IN
1/2" FLEX TO CONTROL PAR
1-1/4” x 1/2” DOUBLE

TAPPED BUSHING

N

1-1/4" TANK BUNG “ ! 1
TOP OF TANK ——=— l—

1/2" NIPPLE, OVERALL——— L

LENGTH "L” AS INDICATED

[ 1l
1/2”X1/8" BELL ——=
REDUCER 2-1
FLOAT SWITCH -

ACTUATION POINT

L

NOTES:

1) THIS DETAIL IS FOR FIELD
INSTALLATION ONLY AND IS NOT

- PART OF THE PANEL BID.
NIPPLE LENGTH L

2) SEE SHEET M5 FOR ADDITIONAL

OVERFILL L=2 PIPING DETAIL.

PUMP STOP L=4" 3) PRIOR TO INSTALLATION CHASE

THREADS ON FLOAT SWITCH WITH

PUMP START L=18" 1/8” PIPE DIE TO CLEAN OFF

/2" ANY EXCESS EPOXY, USE CARE

LOW ALARM L=20" TO AVOID DAMAGING WIRES.

/ 3\ DAY TANK FLOAT SWITCH INSTALLATION

w NO SCALE

State of Alaska

Depor’i;ent of Community and Economic Development

AIDEA /AEA

Rural Energy Group ,= ALASKA

813 West Northern Lights Blvd.
Anchorage, Alaska 99503

& ENERGY AUTHORITY

CHEFORNAK POWER SYSTEM UPGRADE

FUEL SYSTEM CONTROL PANEL
LAYOUT & BILL OF MATERIALS
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LINE H N
NO. -~ —~——— FROM 10A CIRCUIT BREAKER IN STATION SERVICE PANEL BOARD ——==— -~
1
2 [2]
3 2pc_; DISCONNECT SWITCH
? MOUNTED ON PANEL FACE LNG=1 CUEL TRANSFER
4 °/@f” [ SYSTEM "ON” LIGHT
5
_ CBR-1 [mT TS mmmmmo oo ooooooooooo 7 ACTUATOR VALVE AV—5T
R2A-1 ~ | BLACK _ OPEN |
6 ¢ oo o o—11—2] ! OPEN
i (ccw) ' | (0.6A LOCKED ROTOR)
7 [
_ CBR-2 i | ACTUATOR VALVE AV—5T
R2A-1 | |
8 ¢— olfo " o—{i[3}-RED (ccvbg)s | CLOSE
| i (0.6A LOCKED ROTOR)
9 | i
CBR=3 | VALVE HEATER | ACTUATOR VALVE AV-5T
10 ¢t ¢ o—{13——6] 4% | HEATER
| o |
» FIELD JUMPER —/r' ORANGE .~ ! (0-24)
; NOTE: END SWITCH
- ACTUATOR VALVE, —/!V,—l PURPLE OPEN ONLY WHEN |
SEE MECHANICAL 14——19] SNc  VALVE FULLY CLOSED.;
3 FOR SPECIFICATIONS | AL e e ]
/ LNA-2
” ACTUATOR VALVE ;@8 ACTUATOR VALVE AV-5T
TERMINAL, TYP NORMALLY CLOSED ACTUATOR VALVE—' 4 OPEN" LIGHT
15 ON TANK FOR OVERFILL PROTECTION,
SEE MECHANICAL FOR SPECIFICATIONS
16
LNR—1A
3 POINT FLOAT SWITCH \ OVERFILL LEVEL
17 IN INTERMEDIATE TANK, SW—1A LIGHT
___________ SEE FIELD
18 CER4 r e 1 INSTALLATION NOTE 21
- | - |
N OVERFILL SW—1A
19 ¢ #'058@ — 8 @ T RELAY
(
| |
20 ¥ | R1B
21 i ) SW_E@ | 3 /2 JFULL LEVEL
| rﬁ"Bo | \2&71 SW-1B RELAY
” | e N0 L e
| | N
23 | ﬁog%@—hm SW—1B LIGHT
| |
24 e e e e e = -
R1C
- FIELD JUMPER, TYP N\ LOW LEVEL
\2/71 sw—1C RELAY
26 LNR-1C
LOW LEVEL
27 > SW=1C LIGHT
28
12 | ON DELAY TIME
59 (P RELAY — SET FOR
4 HOURS
30 SR STOP, Rop | TRANSFER PUMP
» B RIA-1 RIB-1 121 /| AND ACTUATOR
"_°R2A 3 ofo—oito oo &1 VALVE AV-5T
» | CONTROL RELAY
32 > LNG-2
N\
33 c;@@—oPUMP ON LIGHT
R1A-2
34 —o—I:] FIELD DEVICE, TYP——=—T—"~"1 OVERFILL ALARM
R1C-2 N
35 L—od (6 —— ——4] gOZFi\N/STROBE
36 \ALARM HORN /STROBE
ON PLANT EXTERIOR
37
R2A-2
38 O O
39 T 1| TRANSFER PUMP RUN SIGNAL TO RTU
. B 4 [#1- I & CONTROL PANEL AT TANK FARM
41 \EXISTING RADIO TELEMETRY UNIT (RTU),

/"1 \ LOGIC DIAGRAM

SEE FIELD INSTALLATION NOTE 4

w NO SCALE
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/ 2\ FRONT PANEL LAYOUT

/"3 SUBPANEL LAYOUT

w NO SCALE
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oFf(T)
WIRE TRAY
TRANSFER PUMP ‘
START STOP ONN ) o
= —|oNIMH
1 RN
(C © DR O
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/4 \TERMINAL STRIP TB-1

NOTE: IN ADDITION TO
THE TERMINAL STRIP
SHOWN, PROVIDE 3 EACH
30A SCREW TERMINAL
GROUNDING BUS.

w NO SCALE

SEQUENCE OF OPERATIONS:

1) WHEN THE CIRCUIT BREAKER IN THE STATION SERVICE PANELBOARD AND THE DISCONNECT SWITCH ON THE PANEL FACE ARE CLOSED: POWER IS
PROVIDED TO THE CONTROL PANEL, THE ACTUATOR VALVE HEATER, AND TO THE FIRST AUXILIARY END SWITCH ON THE ACTUATOR VALVE. IN
NORMAL INACTIVE STATUS (TANK NOT BEING FILLED) POWER IS PROVIDED TO THE ACTUATOR VALVE CLOSE CIRCUIT. WHEN THE ACTUATOR IS IN
THE FULLY CLOSED POSITION: THE ACTUATOR CLOSE CIRCUIT IS BROKEN BY AN INTERNAL LIMIT SWITCH IN THE ACTUATOR AND THE ACTUATOR

VALVE "OPEN” LIGHT IS OFF.

NORMAL FILL OPERATION — WHEN THE "START" BUTTON IS PRESSED: THE TIMING RELAY IS STARTED, THE ACTUATOR VALVE BEGINS TO OPEN, A

PUMP RUN SIGNAL IS SENT TO THE RTU, AND THE PUMP "ON” LIGHT TURNS ON.

WHEN THE ACTUATOR VALVE REACHES THE FULLY OPEN

POSITION: THE ACTUATOR OPEN CIRCUIT IS BROKEN BY AN INTERNAL LIMIT SWITCH IN THE ACTUATOR AND THE "ACTUATOR VALVE OPEN" LIGHT

REMAINS ON.

WHEN THE FUEL LEVEL REACHES THE FULL FLOAT SWITCH: THE "TANK FULL” LIGHT TURNS ON, THE TIMING RELAY IS RESET, THE
ACTUATOR VALVE BEGINS TO CLOSE, THE PUMP RUN SIGNAL IS TERMINATED, AND THE PUMP "ON” LIGHT TURNS OFF.

WHEN THE ACTUATOR

VALVE REACHES THE FULLY CLOSED POSITION: THE "ACTUATOR VALVE OPEN" LIGHT TURNS OFF AND THE ACTUATOR CLOSE CIRCUIT IS BROKEN
PRESSING THE "STOP™ BUTTON AT ANY TIME DURING A NORMAL FILL CYCLE WILL PERFORM
THE SAME FUNCTION AS THE FUEL LEVEL REACHING THE FULL FLOAT SWITCH EXCEPT THE "TANK FULL" LIGHT WILL NOT BE TURNED ON.

BY AN INTERNAL LIMIT SWITCH IN THE ACTUATOR.

TIMER OPERATION — IF THE TIMING RELAY TIMES OUT BEFORE THE TANK IS FULL OR THE FILL CYCLE IS STOPPED: THE TIMING RELAY IS RESET,
THE PUMP IS DE—ENERGIZED AND THE PUMP "ON" LIGHT TURNS OFF. THE PUMP CAN BE RE—STARTED BY PRESSING THE START BUTTON.

OVERFILL ALARM — IF THE TANK OVERFILLS AND THE FUEL LEVEL REACHES THE OVERFILL FLOAT SWITCH: THE PUMP RUN SIGNAL IS

TERMINATED, THE TIMING RELAY IS RESET, THE "OVERFILL ALARM” LIGHT TURNS ON, AND THE ALARM HORN SOUNDS. THE "OVERFILL ALARM”
LIGHT AND HORN WILL STAY ON UNTIL THE FUEL LEVEL FALLS BELOW THE OVERFILL FLOAT SWITCH OR THE CONTROL POWER IS TURNED OFF.

THE PANEL WILL REMAIN IN ALARM STATUS AND A NEW FILL CYCLE CANNOT BE STARTED UNTIL THE FUEL LEVEL DROPS BELOW THE FULL LEVEL.

LOW LEVEL ALARM — IF THE FUEL LEVEL REACHES THE LOW LEVEL FLOAT SWITCH: THE "LOW LEVEL ALARM" LIGHT TURNS ON, AND THE ALARM
HORN SOUNDS. THE "LOW LEVEL ALARM" LIGHT AND HORN WILL STAY ON UNTIL THE FUEL LEVEL RISES ABOVE THE LOW LEVEL FLOAT SWITCH

OR THE CONTROL POWER IS TURNED OFF. THE PANEL WILL REMAIN IN ALARM STATUS AND A NEW FILL CYCLE CANNOT BE STARTED UNTIL THE
FUEL LEVEL RISES ABOVE THE LOW LEVEL.

BILL OF MATERIALS (NOTE: PROVIDE MATERIALS AS SPECIFIED — NO SUBSTITUTIONS ALLOWED)
TAG QY MANUFACTURER __ MODEL DESCRIPTION
CBR 4 ALLEN-BRADLEY 1492GHO10  CIRCUIT BREAKER, RAIL STYLE, 1 POLE, 1A
DS 1 ALLEN-BRADLEY 194L—E201753 DISCONNECT, 2 POSITION, 2 N.O., 20A, FACE MOUNT
1 ALLEN-BRADLEY 194L—HC4E1751 KNOB ACTUATOR FOR LOAD SWITCH, ON/OFF, LOCKABLE
INA 2 ALLEN-BRADLEY 8OOHQRH10A  AMBER LED PILOT LIGHT, 120V, NEMA 4X
ING 2 ALLEN-BRADLEY 800HQRH10G  GREEN LED PILOT LIGHT, 120V, NEMA 4X
(NN 2 ALLEN-BRADLEY 80OHQRH1OR  RED LED PILOT LIGHT, 120V, NEMA 4X
PBG 1  ALLEN-BRADLEY 80OHARID1  MOMENTARY PUSH BUTTON, 1 NO, NEMA 4X, GREEN
1 ALLEN-BRADLEY 80OHN101G  SILICONE BOOT FOR PUSH BUTTON, GREEN
PBR 1  ALLEN-BRADLEY 80OHAR6D2  MOMENTARY PUSH BUTTON, 1 NC, NEMA 4X, RED
{  ALLEN-BRADLEY 80OHN101R  SILICONE BOOT FOR PUSH BUTTON, RED
R (2P) 3  ALLEN-BRADLEY 700HA32A1  DPDT RELAY
3 ALLEN-BRADLEY  700HN100 8 PIN SOCKET BASE
R (3P) 1  ALLEN-BRADLEY 700HA33A1  3PDT RELAY
{  ALLEN-BRADLEY  700HN101 11 PIN SOCKET BASE
T {  ALLEN-BRADLEY 700HA32A1  DPDT RELAY
{  ALLEN-BRADLEY  700HN204 8 PIN SOCKET BASE
{  ALLEN-BRADLEY  700HT3 SERIES B TIMING MODULE
T8 18 ALLEN-BRADLEY 1492CAMIL  LARGE—HEAD SCREW TERMINALS, 35A, 600V

PANEL FABRICATION NOTES:

1) PROVIDE COMPLETE UL LISTED PANEL ASSEMBLY WITH ALL DEVICES INDICATED IN LOGIC DIAGRAM
EXCEPT FOR FIELD DEVICES. FIELD DEVICES ARE INDICATED BY DASHED OUTLINES. FIELD WIRING
AND FIELD INSTALLED DEVICES PROVIDED BY OTHERS ARE SHOWN FOR INFORMATIONAL PURPOSES
ONLY AND ARE NOT PART OF THE PANEL BID.

2) INSTALL IN A 16"x16"x8" NEMA 12 STEEL ENCLOSURE WITH 4 EACH INTEGRAL MOUNTING LUGS AT
BACK, A MIN 14 GAUGE INTERIOR BACK PANEL, AND HINGED LOCKABLE DOOR.

3) USE MINIMUM #14AWG FOR ALL WIRING UNLESS SPECIFICALLY NOTED OTHERWISE. TAG EACH END
OF ALL JUMPERS WITH DEVICE OR TERMINATION DESIGNATOR OF LANDING OF OPPOSITE END OF

JUMPER (REVERSE ADDRESS).

4) LABEL ALL PANEL DEVICES ON BASE OR BACK PANEL ADJACENT TO ITEM. LABEL REMOTE
EQUIPMENT CONNECTIONS AT EACH TERMINAL BLOCK BY THE ITEM TITLE AS SHOWN ON THE FIELD
SIDE OF THE TERMINAL STRIP DRAWING.

5) PROVIDE BEVELED EDGE WHITE CORE NAMEPLATES, FACE COLOR AS INDICATED, AND SECURE TO
PANEL FACE WITH A MINIMUM OF TWO STAINLESS STEEL MOUNTING SCREWS.

6) BENCH TEST THE COMPLETED ASSEMBLY PRIOR TO SHIPPING. PROVIDE MIN 48 HOURS NOTICE TO
ENGINEER TO SCHEDULE OBSERVATION OF BENCH TEST. PROVIDE SWITCHES AND LAMPS TO
SIMULATE OPERATION OF ALL FIELD DEVICES.

FIELD INSTALLATION NOTES:

1) PRIOR TO PLACING IN THE TANK, VERIFY PROPER OPERATION OF FLOAT SWITCH (ACTUATION LENGTH

AND NO/NC FUNCTION). LABEL FLOAT SWITCH TERMINALS WITH THE NUMBER OF THE ASSOCIATED
HOME RUN LANDING ON TB—1 IN THE CONTROL PANEL.

2) PERFORM ALL FIELD WIRING IN ACCORDANCE WITH SPECIFICATIONS ON ELECTRICAL DESIGN DRAWINGS.
LABEL BOTH ENDS OF ALL FIELD WIRING WITH THE NUMBER OF THE ASSOCIATED HOME RUN LANDING
ON TB—1 IN THE CONTROL PANEL. INSTALL JUMPERS ON FIELD DEVICES AS SHOWN. USE MIN

#14AWG FOR CONNECTION TO ALL FIELD DEVICES UNLESS INDICATED OTHERWISE.

3) TEST ALL CONTROL AND ALARM FUNCTIONS UPON COMPLETION AND PRIOR TO PLACING INTO SERVICE.
SET TIMERS TO 10 SECONDS TO VERIFY TIME OUT FUNCTION, THEN RE-SET TO VALUES SHOWN.

4) REMOVE EXISTING RTU FROM OLD POWER PLANT AND INSTALL IN NEW PLANT. IDENTIFY TERMINALS
USED FOR EXISTING PUMP RUN SIGNAL PRIOR TO DISCONNECTING FROM EXISTING CONTROL PANEL
AND CONNECT PUMP RUN SIGNAL FROM NEW CONTROL PANEL TO SAME TERMINALS ON RTU.
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