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CIRCUIT BREAKER WITH STAB
CONNECTION

BACKGROUND PLAN AND ONE LINE
SYMBOLS

SYMBOL DESCRIPTION
CONTROL SWITCH (SEL. OR P.B.)
SEE CIRCUITS FOR SPECIFIC TYPE

SYMBOL

SEE CIRCUITS FOR SPECIFIC TYPE
FLOAT SWITCH - FLOW SWITCH
TEMPERATURE - HUMIDISTAT SWITCH
(SUBSCRIPT=NO. OF STAGES)

LIMIT (PROXIMITY TYPE)
PRESSURE - VACUUM SWITCH
ELECTRICAL OR MECHANICAL
ALTERNATOR (SEE WIRING)

OVERLOAD SWITCH OR DEVICE

TERMINAL BOX

SOLENOID VALVE

PHOTOCELL LINE VOLTAGE

AS NOTED (LIGHTING PANEL,
CONTROL PANEL, DISTRIBUTION
PANEL, ETC.) WALL MOUNTED

JUNCTION BOX

TRANSFORMER

CONDUIT WITH CONDUIT SEAL
FITTING
CONDUIT EXPOSED

CONDUIT CONCEALED

E DIRECT BURIED CONDUIT

UG DIRECT BURIED CABLE

OH OVERHEAD LINE

DB UNDERGROUND DUCT BANK

CONCRETE ENCASED DUCT BANK
WITH CABLE LOCATIONS, AND SPARE
DUCTS AS INDICATED ON DRAWINGS

CABLE REEL

EDB EXISTING UNDERGROUND DUCT
BANK

MULTI-STACK ALARM LIGHTS

LOW VOLTAGE DISCONNECT
SWITCH
LOW VOLTAGE FUSE
(BELOW 600V)

RV

FVR

2S,2W

ALL STARTERS SHALL BE FULL
VOLTAGE, NON-REVERSING UNLESS
OTHERWISE INDICATED.
(FVR) FULL VOLTAGE REVERSING
(RV) REDUCED VOLTAGE
(2S, 2W) TWO SPEED, TWO WINDING

600V, 3 POLE MOLDED CASE
CIRCUIT BREAKER, FRAME &
RATING AS SHOWN

A-3

SINGLE PHASE, FRACTIONAL HP
MOTOR TO LOCATION INDICATED
(SEE NOTE 2 ON STANDARD NOTE
SHEET)

THREE PHASE LOAD WITH
IDENTIFICATION

HIGH VOLTAGE FUSE
(ABOVE 600V)

TAG NO. (BALLOON) FOR DEVICE
INDICATED

A-3
MCP OR
CP-1

FOR POWER (SEE NOTE 2 ON
STANDARD NOTE SHEET)
3/4"C(2/C#18SH)
CONDUIT AND WIRE RUN FROM
DEVICE INDICATED TO LOCATION
INDICATED

CAPACITOR, 3 PHASE, SIZE AS
INDICATED
DISCONNECT SWITCH (F) = FUSED,
(C) = CIRCUIT BREAKER
MAGNETIC STARTER
(BACKGROUND DRAWINGS ONLY)
COMBINATION MAGNETIC
STARTER FUSED UNLESS NOTED
(CIRCUIT BREAKER)

COMBINATION LIGHTING
CONTACTOR WITH
HAND-OFF-AUTO SWITCH

R MANUAL STARTER (R) =
REVERSING

CONTROL PANEL

UH-19
UNIT HEATER, 1/8 HORSEPOWER

LIGHTING ARRESTOR

A-3
LOW VOLTAGE HOME RUNS
120/208V, 120/240V (SEE NOTE 2
ON STANDARD NOTE SHEET)

NEMA 4 WATERTIGHT

NEMA 4X WATERTIGHT AND CORROSION
PROOF

NEMA 7 EXPLOSION PROOF - CLASS I,
DIVISION 1, GROUP D

NEMA 9 EXPLOSION PROOF - CLASS II,
DIVISION 1

KEYLOCK

SMOKE DETECTOR

EXIT LIGHT

FLUORESCENT LUMINAIRE

INCANDESCENT LUMINAIRE

HIGH INTENSITY DISCHARGE
LIGHT

EMERGENCY BATTERY PACK

DESK INTERCOM SET

CAMERA

DESCRIPTION

SELECTOR SWITCH /
PUSHBUTTON. FUNCTIONS AS
SHOWN IN WIRING DIAGRAMS

CURRENT TRANSFORMER, AND
RATIO (WITH NUMBER REQUIRED
SHOWN)

DRAW OUT CIRCUIT BREAKER
(ABOVE 600 VOLT)

DEVICE SYMBOL WITH TYPE
DEVICE

F FL

T M

L P V

ALT

OS

TB

PC

JB

1 2 3
4 5 6

L L L L

1

2

3

1
2

86

A
1

FT
10

FT
10

F C

SIZE 2

LC

CP

1
8

K

SD

E

EM

DS

PTZ

52

DOME CAMERA (PAN, TILT, ZOOM)

(3)
50/5

WIRING DEVICE SCHEDULE

125V, 2P, DUPLEX, 3W

20A, 120/277V SWITCH

5-20 R

SPST

SIMPLEX RECEPTACLE

QUAD RECEPTACLE

SYMBOL DESCRIPTION NEMA TYPE

TIMING RELAY COIL

TIMING RELAY COIL (OFF DELAY) 1

INDICATING LIGHT

PUSH-TO-TEST INDICATING LIGHT

SECONDARY
TRANSFORMER

MOLDED CASE CIRCUIT BREAKER

SELECTOR SWITCH - NORMALLY
OPEN

PUSHBUTTON OPERATOR WITH
MUSHROOM HEAD

THERMAL OVERLOAD

FIELD LOCATED

TERMINAL POINT

TERMINAL

LOW VOLTAGE FUSE

FUSIBLE TERMINAL BLOCK

CONTROL POWER TRANSFORMER

RECEPTACLE

NOTE: THE PLC I/O ADDRESS SHALL BE USED AS THE WIRING TAG SCHEME FOR ALL PANEL AND FIELD
CONTROL WIRING. COORDINATE WITH ELECTRICAL CONTRACTOR.

LIMIT SWITCH - NORMALLY OPEN

CONTROL RELAY CONTACT -
NORMALLY OPEN

CONTROL RELAY COIL

MAINTAINED STOP-START
PUSHBUTTON OPERATOR

MAINTAINED PUSH - PULL
OPERATOR

DESCRIPTION SYMBOL DESCRIPTIONSYMBOL

CONTROL CIRCUIT & PILOT DEVICE LEGEND

PRESSURE ACTUATED SWITCH

FLOW ACTUATED SWITCH

LIMIT SWITCH - NORMALLY
CLOSED - HELD OPEN

LATCHING CABLE SWITCH

MOMENTARY PUSHBUTTON
OPERATOR-NORMALLY CLOSED

MOMENTARY PUSHBUTTON
OPERATOR-NORMALLY OPEN

TIMING RELAY INSTANTANEOUS
CONTACTINST.

FLOAT ACTUATED SWITCH

TEMP. ACTUATED SWITCH

LIMIT SWITCH - NORMALLY
CLOSED

LIMIT SWITCH - NORMALLY OPEN -
HELD CLOSED

TIME DELAY FUSE

PUSHBUTTON OPERATOR
WITH MUSHROOM HEAD

FIELD LOCATED STOP BUTTON

CONTROL RELAY CONTACT -
NORMALLY CLOSED

TIMING RELAY
INSTANTANEOUS CONTACT

TWO COIL LATCHING RELAY
SELECTOR SWITCH OPERATOR
WITH FUNCTION SHOWN

TIMED CLOSED CONTACT ON
ENERGIZATION

TIMED OPEN CONTACT ON
DE-ENERGIZATION

TIMED OPEN CONTACT ON
ENERGIZATION

TIMED CLOSED CONTACT ON
DE-ENERGIZATION

ZERO SPEED OR
ANTI-PLUGGING SWITCH

PUSH-TO-TEST INDICATING
LIGHT

MAINTAINED STOP - MOMENTARY
START PUSHBUTTON (JOG)

SOLENOID OR CLUTCH

ELAPSED TIME INDICATOR

LOCAL TERMINALS WITH
EXTERNAL WIRING

120VAC TRANSFORMER

INST.

G

X1 X2

(F)

CR

CR
L

CR
U

X1 X2

ETI

R
1

H
O

C

T

T

(F)

GENERAL DISCONNECT SWITCH

I.S.A. STANDARD LETTER FUNCTIONS

A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R
S
T
U
V
W
X
Y
Z

ANALYSIS, ANALOG
BURNER, FLAME
CONDUCTIVITY, COMMAND
DENSITY, SPECIFIC GRAVITY
VOLTAGE
FLOW RATE
GAGING
HAND, MANUAL
CURRENT
POWER
TIME, TIME SCHEDULE
LEVEL, LIGHT
MOISTURE, HUMIDITY

OVERLOAD
PRESSURE, VACUUM
QUANTITY
RADIOACTIVITY
SPEED, FREQUENCY, SOLENOID
TEMPERATURE, TURBIDITY
MULTIVARIABLE
VIBRATION, VISCOSITY
WEIGHT, FORCE

POSITION

ALARM
BATCH
CONTROL (FEEDBACK TYPE)

PRIMARY ELEMENT
RATIO
GLASS
HIGH
INDICATE
SCAN
CONTROL (NO FEEDBACK)
LOW
MIDDLE, MODULATE

ORIFICE
POINT
TOTALIZE, INTEGRATE
RECORD, PRINT, RECEIVE
SWITCH
TRANSMIT, TRANSFORM
MULTIFUNCTION
VALVE, DAMPER, LOUVER

DRIVE, ACTUATE
RELAY, COMPUTE

SYMBOL FIRST LETTER SUCCEEDING LETTERS

2 SYNC. TIMER 0-5 MIN.

27 SHORT TIME UNDERVOLTAGE

43 SELECTOR SWITCH

47 PHASE SEQUENCE & UNDERVOLTAGE

50/51 INSTANTANEOUS AND VERY INVERSE

51 VERY INVERSE

51G INVERSE GROUND FAULT

52/CS CONTROL SWITCH

59 INSTANTANEOUS OVERVOLTAGE

60 VOLTAGE BALANCE

62 TIME DELAY

64 SHORT TIME LOW PICK UP OVERVOLTAGE

69 LOCKOUT CONTROL SWITCH

83 MULTI-CONTACT AUXILIARY

86/HR MULTI-CONTACT AUX. HAND RESET

87 DIFFERENTIAL OVERCURRENT

LOSS OF EXCITATION

51V OVERCURRENT RELAY WITH VOLTAGE RESTRAINT

PROTECTIVE RELAY LEGEND

OVER/UNDER FREQUENCY RELAY

78 OUT OF STEP

81

67 DIRECTIONAL OVERCURRENT

NEUTRAL OVERCURRENT51N

49 THERMAL

25 SYNCHRONIZING

32 REVERSE POWER RELAY

38 TEMPERATURE

40

DEVICE NO. DESCRIPTION

PT POTENTIAL TRANSFORMER

CT CURRENT TRANSFORMER

A AMMETER

V VOLTMETER

PF POWER FACTOR METER

W WATTMETER

AP ALARM POINT

CPT CONTROL POWER TRANSFORMER
(2) (3) NUMBER OF DEVICES REQUIRED

ETI ELAPSED TIME METER

SYMBOL LEGEND
SYMBOL DESCRIPTION SYMBOL DESCRIPTION
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OR

IDENTIFICATION PLATE INFORMATIONLOAD SIZE

STARTER, AND TYPE

SWITCH, AND SIZE

3 KVAR

10HP SAMPLE PUMP

LOAD
IDENT.

3/4"C(4#12)

DISCONNECT
SWITCH

3/4"C(4#14)

FIELD MOUNTED PILOT DEVICES

THESE ITEMS SHOWN ON PLAN VIEW AS

(1)
2#14

3/4"C(4#10, 4#14)

CONDUIT SIZE, AND FILL

FUSE SIZE

WIRES TO CONTROL NO.1

TYPICAL LOCAL DISC. W/O.L. WHERE REQUIRED

LP-A(16)

LP-A(14)

(TAG A1)
(EXAMPLE CIRCUIT)

STARTER NAMEPLATE

NON-ISOLATED INPUT
AUX. STARTER CONTACT
TO MAIN CONTROL PANEL

1

7I-0101

STARTER CUBICLE
TERMINAL STRIP

STARTER CONTACTOR
COIL FOR MOTOR A1.

SEAL-IN CONTACT FROM
STARTER CONTACTOR A1

RELAY INTERLOCK FROM
MAIN CONTROL PANEL

ISOLATED PLC I/O POINT (TYP.)

SWITCH LOCATED AT
STARTER CUBICLE

PUSHBUTTON
FIELD MOUNTED

TAG THIS WIRE
A1-1A (TYP.)

PLC-I/O POINT/ADDRESS (TYP.)

120V

PUSHBUTTON FIELD MOUNTED

STARTER LIGHT
"RUNNING"

STARTER CONTROL TRANSFORMER

1 PHASE LOAD

2
20A60A

60A

A
1

A
1

A
1

MCC LEGEND EXAMPLE

X1 X2

R
1

A-1A-1

3-OL'S
A
1

(F)

HAND
OFF

AUTOSTOP

(F)

EXAMPLE PUMPA
1

H N
LP-A(12)

R
H

C

C

(F)

(F)

(F)

(F)

TYPICAL 120V 3 POLE CONTACTOR
(EXAMPLE CIRCUIT)

CR-

TO MCP

START

1. PRIOR TO SUBMITTING A BID FOR THE WORK DETAILED UNDER THIS CONTRACT, BIDDER SHALL VISIT THE
FLINT WCP (WASTEWATER TREATMENT PLANT), AND THIRD AVENUE PUMP STATION. THE BIDDER SHALL
FULLY ACQUAINT ONESELF WITH EXISTING FIELD CONDITIONS AT EACH SITE. NO BULLETINS WILL BE
WRITTEN FOR WORK DUE TO LACK OF VERIFICATION OF EXISTING SITE CONDITIONS AND WIRING.

2. NO WIRES SHALL BE TERMINATED TO TERMINAL STRIPS, OR OTHER EQUIPMENT WITHOUT FIRST VERIFYING
SIGNAL TYPE.  DAMAGES RESULTING FROM LACK OF VERIFICATION SHALL BE BORNE BY THE CONTRACTOR.
CONTRACTOR SHALL COORDINATE SIGNAL TYPE AND VOLTAGE WITH I/O CARDS SHOWN.

3. WITHIN CONTROL PANELS, NAMEPLATES SHALL BE PROVIDED TO INDICATE DIFFERENT VOLTAGE LEVELS
WITHIN PANELS.  ALSO, A NAME TAG (YELLOW BACKGROUND, RED LETTERING) SHALL BE LOCATED ON THE
FRONT OF EVERY PANEL INDICATING THAT WHEN MAIN PANEL IS DISCONNECTED 120V IS STILL PRESENT
FROM FIELD DEVICES (YELLOW WIRING/ISOLATED INPUT CARDS.)

4. PHENOLIC TAGS ON FACE OF CONTROL PANELS TO HAVE WHITE BACKGROUND AND BLACK LETTERING
(EXCEPT WARNING TAGS; YELLOW BACKGROUND RED LETTERING).

5. PROVIDE SAFETY COVERS ON ALL 480V MOLDED CASE MAIN CIRCUIT BREAKERS TO  INSULATE THE
INCOMING CABLES AND SIDE CONDUCTORS FROM CONTACT. (TYP. FOR CONTROL PANELS.) PROVIDE
BREAKER LOCKS FOR PUMP CIRCUIT BREAKERS (MCP)AND MAIN PANEL BREAKERS.

6. REFER TO WIRING DIAGRAMS FOR ADDITIONAL INFORMATION ON ISOLATED I/O. A COMMON NEUTRAL MAY
BE USED FOR SEVERAL ISOLATED INPUTS FROM THE SAME STARTER. PROVIDE NEUTRAL JUMPERS WIRES
WITHIN THE PANEL AS REQUIRED.

7. ELECTRICAL MATERIALS AND EQUIPMENT ITEMS SHOWN IN LIGHT LINE WEIGHTS ON THE DRAWINGS ARE
EXISTING ITEMS TO REMAIN. ELECTRICAL MATERIALS AND EQUIPMENT ITEMS SHOWN IN HEAVY LINE
WEIGHTS ARE NEW THIS CONTRACT.

8. ITEMS SHOWN CROSSHATCHED (OR NOTED TO BE DEMOLISHED) ON THE DRAWINGS ARE EXISTING ITEMS
TO BE REMOVED, FROM SITE BY CONTRACTOR.

9. INSTALL A SINGLE CONDUCTOR INSULATED (RHW, THWN, OR XHHW) COPPER GROUND WIRE IN EACH
CONDUIT, SIZE AS SHOWN ON DRAWINGS, OR AS A MINIMUM PER THE NATIONAL ELECTRICAL CODE. THIS
GROUND WIRE SHALL BE CONNECTED AT EACH END TO THE EQUIPMENT GROUND. THIS ALSO INCLUDES
INSTRUMENTATION DEVICES SUCH AS LEVEL, PRESSURE, FLOW TRANSMITTERS, LIMIT SWITCHES,
CONDUITS, NETWORK AND I/O CABLES.

10. THE FOLLOWING EXAMPLE COMPONENT IDENTIFICATION SHALL BE USED AS APPROPRIATE:

(F) FIELD MOUNTED, NOT AT STARTER OR OTHER CONTROL PANELS
(S) STARTER PANEL MOUNTED
(MCP)AT MAIN CONTROL PANEL
(1) AT CONTROL PANEL NO.1
(2) AT CONTROL PANEL NO.2
(TCP) AT TEMPERATURE CONTROL PANEL

11. REFER TO DETAIL SHEETS. CONTRACTOR SHALL FURNISH AND INSTALL HARDWARE AND APPURTENANCES
(I.E. PIPE TAPS, WETWELL BUBBLER TUBES, VALVES, COPPER TUBING, BALL VALVES, PNEUMATIC PIPING,
SPOOL PIECES, ETC.) FOR FIELD DEVICES SHOWN (FLOWMETERS, PRESSURE TRANSMITTERS, LEVEL
TRANSMITTERS, ETC.). WORK SHALL BE COORDINATED WITH OTHER TRADES (MECHANICAL
INSTRUMENTATION, ETC.) CONTRACTOR SHALL BE RESPONSIBLE FOR SYSTEM COORDINATION AND
INSTALLATION.

12. ETHERNET AND FIBER OPTIC TERMINATIONS SHALL BE PERFORMED BY A QUALIFIED REPRESENTATIVE OF
CABLE MANUFACTURER, THE CABLES SHALL BE TESTED. NO SPLICING SHALL BE PERMITTED OF FIBER
OPTIC CABLES, BETWEEN PANELS. FIBERS SHALL BE TERMINATED AT PATCH PANELS, INCLUDING SPARES.

13. REFER TO THE CABLE MANUFACTURER'S RECOMMENDATIONS FOR MINIMUM BEND RADIUS FOR FIBER
OPTIC CABLES. INSTALL NEW PULL BOXES (PB) AS REQUIRED FOR  CONDUITS. SIZE PULLBOXES AS
REQUIRED PER FIBER OPTIC CABLE MANUFACTURERS RECOMMENDATIONS..

14. CABLES (INCLUDING FIBER, ETHERNET, CONTROL WIRE, ETC.) WHERE PASSING THROUGH A PULLBOX
SHALL BE LABELED AND COMPLETELY IDENTIFIED WITH IDENTIFICATION NUMBERS AND
ORIGINATION/DESTINATION. THIS ALSO INCLUDES ALL CABLE BUNDLES ENTERING CONTROL PANELS,
PULLBOXES, ETC.

15. CONTROL WIRES SHALL BE TAGGED WITH THE PLC I/O ADDRESS, AND A DESCRIPTIVE ADDRESS IN THE
FIELD AND AT THE PANEL. REFER TO INSTRUMENTATION DRAWINGS, CONTROL PANEL WIRING DIAGRAMS.
(TYP.)

16. THE FIELD DEVICES SHOWN ON THE P&ID'S, ELECTRICAL BACKGROUNDS, AND DETAILS SHEETS MAKEUP
THE FIELD DEVICE EQUIPMENT REQUIREMENTS. NOT ALL FIELD DEVICES REQUIRED ARE SHOWN ON THE
P&ID'S.

17. UPS SELECTED SHALL BE COMPATIBLE WITH ISOLATION TRANSFORMERS. (TYP.)

18. REFER TO I/O DRAWING LAYOUT FOR ADDITIONAL SIGNALS NOT SHOWN ON P&ID FLOW DIAGRAMS.

19. FURNISH, AND INSTALL PHENOLIC NAMETAGS ON THE EXTERIOR OF CONDUITS CONTAINING E-FO, F.O.,
E-NET CABLES. NAMETAGS TO BE INSTALLED ON EACH CONDUIT AT EACH END, BETWEEN ENCLOSURES
ORANGE BACKGROUND, WHITE LETTERING. FOR MULTIMODE FIBER, YELLOW BACKGROUND, WHITE
LETTERING, SINGLE MODE FIBER. EXAMPLE: "24 - E-FO - BPP TO BIOP-4".

20. CONTROL WIRING TO BE YELLOW COLOR. (TYP.)

21. CONDUITS IN NEMA 4 AREAS INDOORS TO BE ALUMINUM, OR PVC COATED RGS.

22. WIRES FOR SEPARATELY DERIVED POWER SOURCES TO BE ORANGE. COORDINATE WITH OWNER.

23. ENCLOSURES, PULL BOXES, JUNCTION BOXES, SHALL BE 316 STAINLESS STEEL, OR RATED EXPLOSION
PROOF (NEMA 7) AS SHOWN ON DRAWINGS.

24. FURNISH AND INSTALL PHENOLIC NAMETAGS ON THE EXTERIOR OF ALL NEW CONDUITS (THIS PROJECT)
CONTAINING E-FO, F.O., E-NET, POWER, SIGNAL, CONTROL WIRES/CABLES. NAMETAGS TO BE INSTALLED ON
EACH CONDUIT AT EACH END, BETWEEN ENCLOSURES ORANGE BACKGROUND, WHITE LETTERING, FOR
MULITMODE FIBER, YELLOW BACKGROUND, WHITE LETTERING, SINGLEMODE FIBER, EXAMPLE: "24 - E-FO
TFPP TO FPP-1". FOR POWER: "480V POWER FROM MCC-S TO MCC-B1". FOR CONTROL: "CONTROL WIRES -
TO BPP". FOR SIGNAL: "SIGNAL WIRES - TO BPP".

1. FIELD VERIFY CONDUIT ROUTING AT THE PLANT PRIOR TO BIDS. CORE HOLES AS REQUIRED TO SUIT
INSTALLATION OF THE CONDUITS SHOWN. PATCH WITH NON-SHRINK GROUT.

2. TURN OVER TO OWNER AT PROJECT COMPLETION OPERATION AND MAINTENANCE MANUALS (QUANTITY AS
SPECIFIED) TO OWNER.

3. MULTIMODE FIBER OPTIC PATCH CABLES, AND ETHERNET PATCH CABLES SUPPLIED IN THE PROJECT SHALL
BE COLORED PURPLE.

4. FIBER OPTIC PATCH PANELS SHALL BE THE PRODUCT OF CORNING CABLE SYSTEMS. (RACK OR SURFACE
MOUNTED AS SHOWN", ST STYLE CONNECTORS, WITH QUANTITY OF BULKHEADS AS SHOWN.

1. ELECTRICAL MATERIALS AND EQUIPMENT ITEMS SHOWN IN LIGHT LINE WEIGHTS ON THE DRAWINGS ARE
EXISTING ITEMS TO REMAIN. ELECTRICAL MATERIALS AND EQUIPMENT ITEMS SHOWN IN HEAVY LINE
WEIGHTS ARE NEW THIS CONTRACT.

2. ITEMS SHOWN OR NOTED TO BE DEMOLISHED ON THE DRAWINGS ARE EXISTING ITEMS TO BE REMOVED
FROM SITE BY CONTRACTOR UNLESS NOTED TO BE TURNED OVER TO OWNER.

3. FOR ITEMS INDICATED AS "FIELD LOCATE", THE CONTRACTOR SHALL FIELD VERIFY FOR INTERFERENCE
AND FOR LOCATIONS OF MOUNTING FLANGES, CONNECTION POINTS, ETC.

4. CONDUIT ROUTINGS SHOWN ON BACKGROUND PLANS ARE INTENDED ROUTINGS ONLY. EXACT CONDUIT
ROUTINGS FOR CONDUITS, AND LENGTH SHALL BE FIELD LOCATED AND VERIFIED BY THE CONTRACTOR.
COORDINATE CONDUIT ROUTING IN FINISHED AREAS WITH OWNER. CONDUIT TO BE CONCEALED IN THESE
AREAS.

5. REFER TO THE CABLE MANUFACTURER'S RECOMMENDATIONS FOR MINIMUM BEND RADIUS FOR FIBER
OPTIC CABLES. INSTALL NEW PULL BOXES (PB) AS REQUIRED FOR CONDUITS. SIZE PULL BOXES AS
REQUIRED PER FIBER OPTIC CABLE MANUFACTURERS RECOMMENDATIONS.

6. CONDUITS/RACEWAYS, PULL BOXES AND JUNCTION BOXES TO BE INSTALLED WITH 316 STAINLESS STEEL
CHANNEL STRUT. MINIMUM STRUT LENGTH TO BE 12 INCHES, WHERE POSSIBLE.

7. PANELS SHALL BE MOUNTED OFF WALLS WITH STRUT, CONDUITS SHALL BE MOUNTED ON STRUT
INCLUDING SINGLE RUNS.

8. REPAIR SIDEWALKS AND ROADWAYS DUE TO SITE WORK ADDITIONS, THE EXTENT OF THE REPAIR
REQUIRED SHALL BE FIELD VERIFIED PRIOR TO BIDS IN CONJUNCTION WITH THE WORK SHOWN IN THE
CONTRACT DOCUMENTS. PRIOR TO TRENCHING, FIELD LOCATE EXISTING GAS LINES, TELEPHONE LINES,
SPRINKLER LINES, ETC. COORDINATE WITH OWNER

9. PULL CORDS SHALL BE INSTALLED IN ALL CONDUITS CONTAINING NETWORK CABLES, AND FIBER OPTIC
CABLES, AND CONTROL WIRES, AND SPARE CONDUITS.

10. CORE HOLES AS REQUIRED TO SUIT INSTALLATION OF CONDUIT AND WIRING/CABLING AS SHOWN. FIELD
VERIFY EXACT EXTENT OF WORK REQUIRED.

11. FURNISH PULL BOXES FOR FIBER OPTIC CABLE. COORDINATE EXACT BENDING RADIUS WITH
MANUFACTURER.

12. NEW CONDUITS INSTALLED THIS CONTRACT WITH FIBER OPTIC CABLES ARE TO BE LABELED WITH
PHENOLIC TAGS (AT BEGINNING TO END) TO INDICATE THE NUMBER OF STRANDS, ORIGINATION AND
DESTINATION. TAGS TO BE COLOR CODED ORANGE FOR MULTIMODE.

13. WHERE NEW CONDUITS SHOWN TO BE INSTALLED PASS UNDER ROADWAYS, CONDUITS SHALL BE
CONCRETE ENCASED.

14. PRIOR TO EXCAVATION, FIELD LOCATE EXISTING UTILITIES. COORDINATE WITH OWNER.

15. AREAS WHERE CAMERAS ARE SHOWN TO BE INSTALLED SHALL BE CLASSIFIED AS NEMA 4, UNLESS CALLED
OUT OTHERWISE.

16. THE ASSOCIATED INSTRUMENTATION DRAWINGS SHOW EXISTING WIRES AND TERMINAL NUMBERS
REQUIRED TO PROPERLY INTERFACE WITH NEW EQUIPMENT. THIS INFORMATION WAS COLLECTED FROM
AS-BUILT DRAWINGS AND EXTENSIVE FIELD VERIFICATION. THE INFORMATION SHALL BE USED AS A GUIDE
IN RE-TERMINATION. IT SHALL REMAIN THE CONTRACTOR'S RESPONSIBILITY TO EXAMINE THE WIRING AND
TO REVISE TO SUIT AS REQUIRED. CHANGES IN THE CONTRACT OR COST WILL NOT BE GRANTED FOR THIS
COORDINATION. IT IS THE CONTRACTOR'S RESPONSIBILITY TO EXAMINE PROPOSED WORK SHOWN.

17. CONDUIT ROUTINGS SHOWN ON BACKGROUND PLANS ARE PROPOSED ROUTINGS ONLY. EXACT CONDUIT
ROUTINGS AND LENGTH SHALL BE FIELD LOCATED AND VERIFIED BY THE CONTRACTOR. COORDINATE
CONDUIT ROUTING IN FINISHED AREAS WITH OWNER. CONDUIT TO BE CONCEALED IN THESE AREAS.

18. RACEWAYS, PULL BOXES AND JUNCTION BOXES TO BE INSTALLED WITH 316 STAINLESS STEEL FASTENERS
SUPPORTS, AND THREADED ROD, ETC. (CHANNEL STRUT TO ALSO BE STAINLESS STEEL). MINIMUM STRUT
LENGTH TO BE 12 INCHES,  WHERE POSSIBLE. TYPICAL FOR NEMA 12, 4, AND 7 AREAS.

19. WIRING FOR STARTERS SHALL BE IN ACCORDANCE WITH NEMA CLASS II B STANDARDS. SUBMIT
ENGINEERED SHOP DRAWINGS FOR ALL STARTERS SHOWN TO BE WIRED.

20. WIRE NUMBERS (1, 3, 5, ETC.) SHALL BE PREFIXED WITH STARTER TAG NUMBERS. THE WIRE NUMBER AFTER
THE PREFIX SHALL BE THE MANUFACTURER'S  WIRE NUMBERING SYSTEM. WIRE MARKERS SHALL BE USED
AT EACH WIRE TERMINATION POINT. EACH WIRE NUMBER SHALL BE UNIQUE. WIRE COLORS SHALL BE AS
FOLLOWS:

RED - 120VAC CONTROL
WHITE - 120VAC NEUTRAL
BLUE - 24VDC POSITIVE
GRAY - 24VDC NEGATIVE
ORANGE - POWER PRESENT WHEN DISCONNECT IS OFF
YELLOW - PLC DISCRETE I/O
GREEN - EQUIPMENT GROUIND

21. IN AREAS WHERE EQUIPMENT AND CONDUIT IS REMOVED, REPAIR WALL AND FLOOR SURFACES AS
REQUIRED TO MATCH SURROUNDING AREA. WHERE DEVICES ARE REMOVED FROM CONCEALED BOXES,
FURNISH AND INSTALL A BLANK COVER ON THE BOX.

22. FIBER OPTIC CABLE SHALL BE AS CALLED OUT ON SYSTEM CONFIGURATION DRAWINGS, MULTI MODE, ALL
DIELECTRIC, SUITABLE FOR INSTALLATION UNDERGROUND IN WET CONDUIT.

NOTES:

GENERAL CONSTRUCTION NOTES:
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OLD FINAL
SETTLING TANK

OIL BARN

GAS
BUILDING

SLUDGE
THICKENING

BUILDING

BATTERY A
AERATION

TANKS

BATTERY B
AERATION

TANKS

FINAL SETTLING
TANK 6

FINAL SETTLING
TANK 7

FINAL SETTLING
TANK 5

FINAL SETTLING
TANK 8

FINAL SETTLING
TANK 4

FINAL SETTLING
TANK 3

FINAL SETTLING
TANK 3

FINAL SETTLING
TANK 2

PRIMARY SETTLING
TANKS

PRIMARY SETTLING
TANKS

DIGESTER
STORAGE

DIGESTER
N0.1

DIGESTER
N0.2

EAST
STORAGE

PHOSPHATE
BLDG.

GRIT
BUILDING B

SERVICE
BLDG.

MAINTENANCE/
VEHICLE STORAGE

BLDG.

TRICKLING
FILTERS

(ABANDONED)

FLINT RIVER

FLINT RIVER

EQUIPMENT
BUILDING

INFLUENT
BOX

BATTERY B
BATTERY A

STAGING AREA

BLOWER
ROOM

ADMINISTRATION
BUILDING

GRIT BUILDING A
ADDITION

SITE PLAN
SCALE: 1" = 80'-0"

0

SCALE:

40' 80' 160'

1"=80'-0''

N

NORTHWEST PUMP STATION
TRANSFORMERS T1, AND T2.
SEE PICS ON SHEET E-009.

OIL BARN TRANSFORMER, AND
PRIMARY SWITCH. (LOCATED
INDOORS, ON SECOND FLOOR
ELECTRICAL ROOM. SEE PICS
ON SHEET E-306.

SLUDGE THICKENING
TRANSFORMER. SEE SHEET E-006.

DIGESTER BUILDING
TRANSFORMER,
AND PRIMARY
SWITCH. SEE PICS
ON SHEET E-006.

E

E

S1-S

S1-N

EXISTING FCP-1.

2"C(1 - 12-STRAND F.O. CABLE) EACH.

CONSUMERS ENERGY
TRANSFORMER YARD.

S1-N SWITCHGEAR
(EAST PUMP STATION)

S1-S SWITCHGEAR
(BLOWER BUILDING)

S3 SWITCHGEAR, AND DRY TYPE
TRANSFORMERS T1, AND T2, AND PRIMARY
SWITCHES. (INDOORS - EQUIPMENT ROOM)
SEE SHEET E-304.

INCINERATOR BUILDING
TRANSFORMERS T1, T2,
AND PRIMARY SWITCHES.
SEE PICS ON SHEET E-009.

CLEAN, AND APPLY WATERPROOFING
ON INTERIOR SIDE TO WALLS/CEILING,
AND BASE SLAB OF ELECTRICAL
VAULT IN BLOWER ROOM. (ASSUME
2400 SQUARE FEET OF SURFACE TO
BE SEALED. SEAL UP TO 400 FEET OF
1/2" CRACKS WITH POLYURETHANE
GROUT. THIS WORK IS TYPICAL FOR
THREE LOCATIONS. BLOWER ROOM
(VAULT) MANHOLE OUTSIDE BLOWER
BUILDING AND EXISTING VAULT AT
S1-SOUTH.

GRIT
BUILDING A

EXISTING TUNNEL SYSTEM (TYP.)

SEE SHEET E-007 AND
SHEET E-008 FOR
TRANSFORMER AT
EAST PUMP STATION.

EXISTING
MANHOLE.

S2 SWITCHGEAR - INSIDE BLOWER
ROOM - THIS AREA. SEE SHEET E-303.

INJECT LEAKING CRACKS IN
MANHOLE AND VAULT WITH
POLYURETHANE GROUT. (ASSUME
400 FEET OF CRACKS TO BE SEALED.
2400 SQUARE FEET OF SURFACE -
WATER PROOFING REQUIRED. CLEAN
WALLS, FLOOR, AND CEILING INSIDE
VAULT, AND APPLY WATERPROOFING.

SUGGESTED SEQUENCE OF CONSTRUCTION
NOTES: SEE ALSO NOTES ON SHEET E-011

SUGGESTED SEQUENCE OF CONSTRUCTION(THIS
SUGGESTED SEQUENCE IS FOR THE NEW MAIN PLANT
SWITCHGEAR LOCATED INSIDE THE EXISTING BLOWER
BUILDING, THE NEW SWITCHGEAR LOCATED INSIDE THE
EXISTING EQUIPMENT BUILDING, THE NEW OUTDOOR
SWITCHGEAR LINE-UPS LOCATED AT THE EXISTING
CONSUMERS ENERGY TRANSFORMER YARD AND THE
PADMOUNT TRANSFORMERS LOCATED AROUND THE WWTP):

1. INSTALL NEW MAIN PLANT SWITCHGEAR (S1 NORTH, S1
SOUTH, AND S2 SWITCHGEAR) AND NEW SWITCHGEAR AT
EXISTING EQUIPMENT BUILDING AND ASSOCIATED
WIRING INCLUDING FIBER OPTIC CABLING TO
ACCOMPLISH THE SEQUENCE DESCRIBED HEREIN.  ONE
CONSUMERS ENERGY SOURCE IS TO BE POWERED
DOWN ONE AT A TIME AS COORDINATED WITH THE
OWNER AS WELL AS ONE HALF OF THE LINE-UP, ONE
LINE-UP AT A TIME.  SIMILAR FOR THE PADMOUNT
TRANSFORMERS.  ONE TRANSFORMER AT A TIME, AFTER
THE TWO SWITCHGEAR LINE-UPS ARE COMPLETED. 

2. DEMOLISH ONE DUCTBANK AT A TIME FROM THE
CONSUMERS ENERGY TRANSFORMER YARD TO THE
EXISTING OUTDOOR SWITCHGEAR. 

3. INSTALL NEW DUCTBANKS FROM NEW OUTDOOR MAIN
SWITCHGEAR FOR THE WWTP (S1 NORTH, AND S1
SOUTH) ONE SIDE AT A TIME.  INSTALL NEW 8KV WIRING
FROM EACH NEW OUTDOOR SWITCHGEAR FOR THE
WWTP AND FOR THE EAST LIFT STATION ONE THRU
EXISTING DUCTBANK TO THE WWTP AND TO THE EAST
LIFT STATION LOCATION ONE AT A TIME, ONE SIDE AT A
TIME. SEE SHEET E-011.

4. DEMOLISH THE FEEDERS ONE AT A TIME AT DESCRIBED
IN NOTE NO.3 ABOVE. 

5. INSTALL NEW CONDUITS AND FIBER CABLING AS SHOWN
FOR THE NEW MAIN PLANT SWITCHGEAR S1 NORTH, S1
SOUTH, S2 AND FOR THE NEW S3 SWITCHGEAR SHOWN
TO BE INSTALLED IN THE EXISTING EQUIPMENT BUILDING. 

6. NEW CONCRETE DUCTBANKS FROM THE CONSUMERS
ENERGY YARD TO THE TWO OUTDOOR SWITCHGEAR
LINE-UPS S1 NORTH AND S1 SOUTH TO BE STAINED RED,
AND A YELLOW NO.10AWG POLYPROPYLENE TRACER
WIRE INSTALLED OVER EVERY DUCTBANK INCLUDING
INSTALLATION OF YELLOW WARNING RIBBON.

7. WHERE DUCTBANKS CROSS EACH OTHER, DUCTBANKS
TO BE PHYSICALLY SEPARATED BY 12 INCHES AND
ENTIRE SPACE/AREA TO BE CONCRETE ENCASED. 
EXCAVATE TO DEPTH AS REQUIRED TO ACHIEVE THIS
SEPARATION AND CONCRETE ENCASEMENT.

8. WITHIN MANHOLES EXISTING AND NEW CABLES TO BE
FIRE WRAPPED, AND LABELED.

9. CABLES ENTERING EACH SWITCHGEAR COMPARTMENT
TO BE FIRE WRAPPED.

10. DESCRIPTIVE NAMETAGS TO BE INSTALLED ON
PREFABRICATED BUILDING EXTERIOR SWITCHGEAR
DOORS INDICATING INCOMING AND OUTGOING
SERVICES/LOADS.

11. INSTALL NEW GROUND MAT AROUND NEW OUTDOOR
SWITCHGEAR PADS S1 NORTH, AND S1 SOUTH. 
CONNECT BARE 4/0 TO EXISTING CONSUMERS ENERGY
FENCE(4 TIMES MIN.) AND TO EACH NEW OUTDOOR
LINE-UP. 

12. BARE 4/0 INSTALLED IN EACH DUCTBANK TO BE BONDED
AT EACH END. 

13. TO ACCOMPLISH THE WORK SEQUENCE AND MAINTAIN
UNINTERRUPTED PLANT OPERATIONS, CONTRACTOR
SHALL SUPPLY TWO GENERATORS AND STEP UP
TRANSFORMER TO POWER THE PLANT ONE SIDE AT A
TIME.  AS AN EXAMPLE, IF TRANSFORMERS ARE
REPLACED FIRST, THEN THE GENERATOR CAN BE MOVED
TO EACH LOCATION OUTDOORS AND WIRED INTO THE
EXISTING 480V SWITCHGEAR TO POWER THE LOAD(S) AS
THE TRANSFORMERS ARE CHANGED OUT ONE AT A TIME. 
FOR THE 4160V SWITCHGEAR, TWO (2) GENERATORS, A
STEP-UP TRANSFORMER AS DESCRIBED HEREIN AND ON
SHEET E-011, SHALL BE PROVIDED AND WIRED INTO THE
EXISTING DISTRIBUTION SYSTEM TO MAINTAIN PLANT
OPERATIONS.  GENERATOR SIZE TO BE 2.5MW WITH
ASSOCIATED STEP UP TRANSFORMER, AND PRIMARY
AND SECONDARY CABLING TO ACCOMPLISH THE WORK
SEQUENCE. PROVIDE A 1.5KW 480V GENERATOR FOR
THE EAST PUMP STATION TRANSFORMER CHANGEOUT.
TWO GENERATORS TO BE PROVIDED AT THE SAME TIME
AS PART OF THE CONSTRUCTION SEQUENCE. SEE ALSO
SHEET E-011 FOR THIRD GENERATOR FOR DIGESTER
BUILDING TRANSFORMER CHANGEOUT.

14. INCLUDE IN BID COSTS AND FEES FROM CONSUMERS
ENERGY FOR SHUTTING DOWN THE POWER TO EACH OF
THE TRANSFORMERS AS MANY TIMES AS NECESSARY TO
ACCOMPLISH THE WORK SEQUENCE NOTED HEREIN AND
SPECIFIED ON THE CONTRACT DRAWINGS.

15. ONE OF THE YARD TRANSFORMERS ALSO POWERS THE
GENESEE COUNTY OFFICES.   COORDINATE THE WORK
AS REQUIRED TO MAINTAIN POWER TO GENESEE
COUNTY FIELD OFFICES.  COORDINATE THE OUTAGES
FOR THE WORK SEQUENCE WITH BOTH FLINT WPC AND
GENESSEE COUNTY WHEN POWER WILL BE
INTERRUPTED.

16. CHANGE OUT S3 SWITCHGEAR ONE HALF AT A TIME.

EXISTING MCC-XP1 (BACK TO BACK)
SEE SHEET E-302 FOR LOCATION.

MANHOLE TO EAST
PUMP STATION.

TUNNEL UNDER CHANNEL
TO BLOWER ROOM.

FCP NO.1

PATCH OPENINGS IN THE TOP
SLAB WITH CEMENT POLYMER
PATCHING MORTAR. (TYP.)



S1-SOUTH SWITCHGEAR.
(BLOWER BUILDING WWTP)
TO BE COMPLETELY
DEMOLISHED. SEE SHEET
E-006 AND SHEET E-007.

S1-NORTH SWITCHGEAR.
(EAST PUMP STATION) TO
BE COMPLETELY
DEMOLISHED. SEE SHEET
E-006 AND SHEET E-007.

SEE SHEET E-003

SEE SHEET E-003

(OIL BARN)

SEE SHEET E-003

SEE SHEET E-003
SEE SHEET E-003

SEE SHEET E-003
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EXISTING DRAWING FROM PREVIOUS PROJECT.
PROPOSED WORK SHOWN BOLD,

CROSSHATCHED, AND/OR CIRCLED.



EAST
PUMP

STATION

EAST PUMP STATION
PRIMARY SWITCHES, AND
TRANSFORMER T1, AND T2.
SEE PICS ON SHEET E-007
AND SHEET E-008.

DEMOLISH EXISTING 5KV WIRING TO EACH PRIMARY
SWITCH/TRANSFORMER FROM S1-NORTH AND S1-SOUTH
SWITCHGEAR. INSTALL NEW WIRING. SEE SHEET E-011, AND SHEET
E-105 FOR ADDITIONAL INFORMATION, AND WORK REQUIRED.

S1-NORTH
SWITCHGEAR.

S1-SOUTH
SWITCHGEAR.

EXISTING CONSUMERS ENERGY
TRANSFORMER YARD. SEE
NOTES ON SHEET E-010 AND
E-011 FOR WORK REQUIRED.

SEE SHEET E-010 AND E-011 FOR
ADDITIONAL WORK REQUIRED -
THIS AREA.
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EXISTING DRAWING FROM PREVIOUS PROJECT.
PROPOSED WORK SHOWN BOLD,

CROSSHATCHED, AND/OR CIRCLED.

EAST MANHOLE
 PICTURE



SLUDGE THICKENER TRANSFORMER
SEE NOTES DIGESTER TRANSFORMER

SEE NOTES

SWITCHGEAR S1-NORTH

SLUDGE THICKENER TRANSFORMER SLUDGE THICKENER TRANSFORMER
DIGESTER TRANSFORMER

DIGESTER TRANSFORMER

DIGESTER TRANSFORMER DIGESTER TRANSFORMER

INSTALL 3 NEW GUARD
POSTS (BOLLARDS). SEE
DETAIL SHEET E-404.

SWITCHGEAR S1-NORTH SWITCHGEAR S1-NORTH

GENESSEE COUNTY METER
FLINT WPC METER

NOTES: (TYPICAL ALL TRANSFORMERS, PADMOUNT AND SUBSTATION STYLE)
TRANSFORMER PAD DEMOLITION AND PROPOSED WORK (WORK TYPICAL FOR EVERY TRANSFORMER AND PRIMARY SWITCH SHOWN TO BE
REPLACED AND ASSOCIATED CONCRETE PAD)

1. DEMOLISH EXISTING CONCRETE PAD, GROUND CONNECTIONS, AND TRANSFORMER.   PROTECT EXISTING PRIMARY CONDUITS AND
WIRES, AND ASSOCIATED SECONDARY CONDUITS AND WIRES.  BOTH ARE TO BE RECONNECTED TO THE NEW PRIMARY AND SECONDARY
CONNECTIONS OF THE NEW PADMOUNT TRANSFORMER.

2. EXISTING PRIMARY AND SECONDARY CABLES ARE TO REMAIN AND BE RECONNECTED. 

3. POUR NEW CONCRETE PADS AS SHOWN.  CONCRETE STRENGTH TO BE 4000 PSI.

4. INSTALL NEW GROUND MAT AROUND EACH TRANSFORMER PAD.  BOND BARE 4/0 TO EACH TRANSFORMER 2 TIMES FROM NEW GROUND
MAT.  SOLIDLY GROUND THE SECONDARY OF EACH TRANSFORMER.  RECONNECT EXISTING GROUND TO BUILDING THRU EXISTING
RACEWAY AND EXISTING DUCTBANK.

5. PROVIDE NAMETAGS ON EXTERIOR OF EACH TRANSFORMER INDICATING POWER SOURCE ON PRIMARY AND LOADS FED FROM
SECONDARY.

6. REWORK EXISTING PRIMARY 4160V AND SECONDARY 480V WIRES TO NEW TRANSFORMER.  PROVIDE EXTENSION LUGS AS REQUIRED TO
SUIT CONNECTION OF EXISTING WIRES.  COORDINATE WITH TRANSFORMER MANUFACTURER TO LENGTHEN THE PRIMARY AND
SECONDARY BUS EXTENSIONS TO SUIT RECONNECTION OF EXISTING PRIMARY AND SECONDARY WIRES.  FIELD MEASURE THIS PRIOR TO
BIDS AND INCLUDE IN BID FOR THESE BUS EXTENSIONS TO BE SUPPLIED WITH EACH TRANSFORMER AND/OR PRIMARY SWITCH.

7. PROVIDE LUGS AS REQUIRED AT EACH NEW TRANSFORMERS TO SUIT THE PRIMARY AND SECONDARY CONNECTIONS SHOWN ON THE
POWER ONE-LINE DRAWINGS.

8. THE EXISTING ARC FLASH ANALYSIS IS TO BE UPDATED TO INCLUDE THE NEW WORK SHOWN.  OBTAIN SKM FILES FROM OWNER, UPDATE
FILES AND RETURN UPDATED SKM FILES TO OWNER.  INSTALL NEW LABELS AND PROVIDE FOR 2-8 HOUR DAYS OF ON-SITE TRAINING FOR
PLANT STAFF.  SEE PROJECT MANUAL FOR ADDITIONAL REQUIREMENTS.  STUDY TO BE UPDATED BY SWITCHGEAR MANUFACTURER
EATON FACTORY ENGINEERING SERVICES.

9. CONTRACTOR TO INCLUDE IN BID TO FURNISH AND INSTALL A PORTABLE GENERATOR INCLUDING WIRING AND STEP UP
TRANSFORMER(WHERE POWERING 4160V LOCATIONS) AND DIESEL FUEL FOR THE DURATION OF THE ENTIRE PROJECT IN ORDER TO
MAINTAIN UNINTERRUPTED PLANT OPERATIONS.  LOCATE GENERATOR AT EACH LOCATION SHOWN AS EACH TRANSFORMER AND
ASSOCIATED WORK IS PERFORMED.  WORK HOURS TO BE AS REQUIRED TO SUIT UNINTERRUPTED PLANT OPERATIONS. SEE NOTES
ELSEWHERE FOR ADDITIONAL INFORMATION.

10. COORDINATE SEQUENCE OF CONSTRUCTION AND WORK WITH OWNER.  PLANT OPERATIONS TO REMAIN IN SERVICE WITH NO
INTERRUPTION ON PLANT OPERATIONS.

11. INSTALL NEW LANDSCAPING STONES AROUND EACH TRANSFORMER WHERE SHOWN IN EXISTING PICS AND IN CPCO YARD IN ORDER TO
MATCH EXISTING CONSTRUCTION. 

12. RESTORE YARD AREAS BACK TO ORIGINAL CONDITION. 

13. NEW TRANSFORMERS TO HAVE READILY ACCESSIBLE SAMPLING PORT.

CONSUMERS ENERGY METERS
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S1-NORTH SWITCHGEAR
EAST PUMP STATION

EAST LIFT STATION
S1-NORTH SWITCHGEAR

S1-SOUTH SWITCHGEAR (WWTP)

EAST PUMP STATION T1

S1-NORTH SWITCHGEAR
EAST PUMP STATION

S1-NORTH SWITCHGEAR
EAST PUMP STATION

S1-SOUTH SWITCHGEAR (WWTP)
S1-SOUTH SWITCHGEAR (WWTP)

S1-SOUTH SWITCHGEAR (WWTP)

S1-SOUTH SWITCHGEAR (WWTP)

CONSUMERS ENERGY
TRANSFORMER YARD

CONSUMERS ENERGY TRANSFORMER YARD CONSUMERS ENERGY
TRANSFORMER YARD

CONSUMERS ENERGY TRANSFORMER YARD

CONSUMERS ENERGY
TRANSFORMER YARD

EAST PUMP STATION T1

EAST PUMP STATION T1
SEE NOTES ON SHEET E-006

EAST PUMP STATION T2
SEE NOTES ON SHEET E-006

EAST PUMP STATION
TRANSFORMER T2

EXISTING 3-5"C(POWER), 2 CONDUITS
TO S1-SOUTH SWITCHGEAR WWTP, 1
CONDUIT TO S1-NORTH
SWITCHGEAR (EAST PUMP STATION)

EXISTING 3-5"C(POWER), 2 CONDUITS
TO S1-SOUTH SWITCHGEAR WWTP, 1
CONDUIT TO S1-NORTH
SWITCHGEAR (EAST PUMP STATION)

EXTEND EXISTING CONDUITS
(PRIMARY AND SECONDARY)
10". (TYP ALL
TRANSFORMERS NEW PADS).

 NOTES: (TYP ALL EXISTING CABLES)
1. CONTRACTOR SHALL INCLUDE IN BID TO FURNISH AND INSTALL NEW LUGS AND

TERMINATION KITS ON ALL NEW AND ALL EXISTING MEDIUM VOLTAGE CABLES EACH
END.  FIELD VERIFY EXISTING MEDIUM VOLTAGE CABLE SIZE AND FURNISH NEW
LUGS AND TERMINATION KITS.

2. NEW CABLES TO BE FIREWRAPPED WITHIN EXISTING VAULTS AND MANHOLES AND
NEW MANHOLES.

3. INSTALL NEW GROUND MATS AS SHOWN FOR EACH NEW TRANSFORMER PAD AND
FOR EACH NEW MAIN OUTDOOR SWITCHGEAR. SEE SITE PLAN(S) FOR PROPOSED
GROUNDING REQUIREMENTS.

EXISTING VAULT TO REMAIN

S1-SOUTH SWITCHGEAR (WWTP)

EXISTING VAULT TO REMAIN
UNDER S1 SOUTH SWITCHGEAR
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CONSUMERS ENERGY TRANSFORMER YARD CONSUMERS ENERGY TRANSFORMER YARDEAST PUMP STATION TRANSFORMER T2
SEE NOTES ON SHEET E-006

EAST PUMP STATION TRANSFORMER T2
SEE NOTES ON SHEET E-006

S2 SWITCHGEAR WWTP S2 SWITCHGEAR WWTP S2 SWITCHGEAR WWTP

S2 SWITCHGEAR WWTP

S2 SWITCHGEAR WWTP S2 SWITCHGEAR WWTP S2 SWITCHGEAR WWTP S2 SWITCHGEAR WWTP

VAULT ACCESS BELOW S2
SWITCHGEAR - BLOWER ROOM.
SEE SHEET E-003 FOR WORK
REQUIRED TO EXISTING VAULT.
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INCINERATOR BUILDING
TRANSFORMER T1
SEE NOTES ON SHEET E-006

INCINERATOR BUILDING
TRANSFORMER T2
SEE NOTES ON SHEET E-006

INCINERATOR BUILDING
TRANSFORMER T1

INCINERATOR BUILDING
TRANSFORMER T1

INCINERATOR BUILDING
TRANSFORMER T1

INCINERATOR BUILDING
TRANSFORMER T2

INCINERATOR BUILDING
TRANSFORMER T2

INCINERATOR BUILDING
TRANSFORMER T2

NORTHWEST PUMP STATION
TRANSFORMER T2
SEE NOTES ON SHEET E-006

NORTHWEST PUMP STATION
TRANSFORMER T1

NORTHWEST PUMP STATION
TRANSFORMER T1

NORTHWEST PUMP STATION
TRANSFORMER T1

NORTHWEST PUMP STATION
TRANSFORMER T1

NORTHWEST PUMP STATION
TRANSFORMER T1

NORTHWEST PUMP STATION
TRANSFORMER T1

NORTHWEST PUMP STATION
TRANSFORMER T2

NORTHWEST PUMP STATION
TRANSFORMER T2

NORTHWEST PUMP STATION
TRANSFORMER T2

NORTHWEST PUMP STATION
TRANSFORMER T2

NORTHWEST PUMP STATION
TRANSFORMER T1
SEE NOTES ON SHEET E-006

EXISTING PRIMARY AND SECONDARY
CONDUITS/WIRES TO REMAIN AND
BE RECONNECTED. (TYP.)
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xxxxxxxxxxxxxxxxxxxxx

S1-NORTH
EAST PUMP

STATION
SWITCHGEAR

AND
CONCRETE

PAD

S1-S
SWITCHGEAR

AND
CONCRETE

VAULT/MANHOLE
TO BLOWER

BUILDING

DB DB DB DB DB DB

 EXISTING DUCT
BANK TO
BLOWER
BUILDING

MANHOLE/VAULT
BELOW SWITCHGEAR
S1-SOUTH. (TO REMAIN)

SEE NOTES ON SHEET E-011
FOR PROPOSED WORK.

EXISTING AERATION TANKS

EXISTING PRIMARY TANKS

EXISTING CPCO FENCE

DB

DB

DB
DB

DB DB

DB DB DB DB DB DB DB DB

EXISTING DUCTBANK TO EXISTING
EAST PUMP STATION. SEE SHEET
E-005 FOR ADDITIONAL INFORMATION.

5"C

5"C

2 - 5"C

2 - 5"C

CPCO
TRANSFORMER T2

46 KV - 4160V

CPCO
TRANSFORMER T1

46 KV - 4160V

69'-3"±

42
'±

CONDUITS CONCRETE ENCASED 3 FT. ABOVE
GRADE. TO BE COMPLETELY DEMOLISHED.

REWORK EXISTING
CONDUITS INTO NEW
MANHOLE. SEE SHEET E-011.

EXACT DUCT BANK LOCATION, AND ROUTE
UNKNOWN. HAND DIG - THIS AREA. FIELD LOCATE,
AND POUR NEW PAD AS NOTED. SEE SHEET E-011.
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EXISTING PARTIAL YARD SITEPLAN - DEMOLITION
NO SCALE
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INTERCEPT EXISTING CONDUITS TO EAST PUMP
STATION. INSTALL NEW MANHOLE THIS
LOCATION IN PLACE OF DEMOLISHED EAST PUMP
STATION SWITCHGEAR, AND CONCRETE PAD.

EXISTING S1-N.



S1 NORTH SWITCHGEAR

S1 SOUTH SWITCHGEAR

E E
E E

2"C(1 - 12-STRAND F.O. CABLE) TO FCP NO.1
2"C(HOUSE POWER) TO
MCC-XP1 IN BLOWER ROOM

E
E

2"C(1 - 12-STRAND F.O. CABLE) TO FCP NO.1

2"C(HOUSE POWER) TO
MCC-XP1 IN BLOWER ROOM

PREFABRICATED BUILDING
27'L X 24'W - APPROXIMATELY.

PREFABRICATED BUILDING
27'L X 24'W - APPROXIMATELY.

CONCRETE ENCASED POWER
RACKS. 5 FT. ABOVE GRADE. (TYP.)

x
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xxxxxxxxxxxxxxxxxxxxx
CPCO

TRANSFORMER T2
46 KV - 4160V

CPCO
TRANSFORMER T1

46 KV - 4160V

EXISTING MH/VAULT
TO S2 SWITCHGEAR
(BLOWER BUILDING)

DB DB DB DB DB DB

 EXISTING DUCT
BANK TO
BLOWER
BUILDING

EXISTING
MANHOLE/VAULT
BELOW S1-S.
(TO REMAIN)

EXISTING AERATION TANKS WALKWAY.

EXISTING PRIMARY TANKS

NEW CONCRETE ENCASED
SUPPORTS WITH PVC-RMC
CONDUITS EXTENDED UP FOR
CONNECTION TO EXISTING
TRANSFORMER. MATCH EXISTING
CONSTRUCTION. SEE NOTES.INSTALL NEW CONDUITS FROM S1 NORTH SWITCHGEAR,

AND S1 SOUTH SWITCHGEAR TO EXISTING
MANHOLE/VAULT. INSTALL NEW WIRES TO S2
SWITCHGEAR THROUGH EXISTING VAULT, DUCTBANK TO
S2 SWITCHGEAR IN BLOWER ROOM. SEE SHEET E-303.

60
'-3

"± FIELD LOCATE EXISTING DUCTBANK. POUR NEW PAD
OVER TOP OF DUCTBANK. SUPPORT EXISTING
DUCTBANK AS REQUIRED. PROVIDE A BOND BREAK
(INSULATION BOARD, OR CHEMICAL COATING) BETWEEN
THE EXISTING DUCT BANK, AND NEW CONCRETE SLAB.

FRONT

PROVIDE 3 SETS OF ACCESS STEPS
FOR CONCRETE PAD. COORDINATE
LOCATION WITH OWNER/ENGINEER.

DB DB DB DB DB DB DB DB DB

DB

3 - 6"C(POWER) TO CPCO TRANSFORMER NO.2.
1 - 6"C(PULL CORD) SPARE CAP AT EACH END.

DB

DB

DB

DB

3 - 6"C(POWER) TO CPCO TRANSFORMER NO.1
1 - 6"C(PULL CORD) SPARE CAP AT EACH END.

SEE NOTES

TO EXISTING MANHOLE/EAST PUMP STATION.

SEE NOTES

INSTALL NEW CABLES IN
EXISTING CONDUITS TO
SWITCHGEAR S2 IN
BLOWER BUILDING.

NEW
MH NO.1

DB DB
DB DB

D
B

D
B

D
B

DB DB DB
5"C(POWER) TO EAST PUMP STATION
5"C(PULL CORD) SPARE

2 - 6"C(POWER) TO S2 SWITCHGEAR VIA EXISTING VAULT

15'±

5'±

DB

DB DB DB DB DB
DB

DB DB DB DB DB

3 - 6"C(POWER) TO CPCO TRANSFORMER NO.1,
1 - 6"C(PULL CORD) SPARE

5"C(POWER) TO EAST PUMP STATION
5"C(PULL CORD) SPARE

2 - 6"C(POWER) TO S2 SWITCHGEAR VIA EXISTING VAULT

INTERCEPT THE EXISTING CONDUITS THAT GO TO THE EAST PUMP STATION. INSTALL NEW MANHOLE OVER TOP OF EXISTING
CONDUITS (DEMOLISHED S1 NORTH PAD). INSTALL NEW CONDUITS FROM S1 NORTH, AND S1 SOUTH TO NEW MANHOLE, AND
INSTALL NEW CABLES FROM EACH NORTH, AND SOUTH SWITCHGEAR TO EAST PUMP STATION TRANSFORMERS.
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CABLES TO TRANSFORMER.
SUPPORT AS REQUIRED TO
MATCH EXISTING CONSTRUCTION.
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DB DB

2-5"C(POWER) EACH.

INSTALL NEW STAINLESS STEEL RISER SUPPORT RACKS
FLOOR TO CEILING AS REQUIRED TO SUIT NEW CABLES.
FIRE WRAP ALL CABLES. LABEL ALL CABLE BUNDLES. (TYP.)

INSTALL NEW STAINLESS STEEL RISER SUPPORT RACKS FLOOR TO CEILING AS REQUIRED TO
SUIT NEW CABLES. FIRE WRAP ALL CABLES. LABEL ALL CABLE BUNDLES. (TYP.)

SEAL HOLES IN TOP OF VAULT WITH MORTAR. SEAL HOLES IN VAULT WALLS NO LONGER IN USE WITH MORTAR.

STAIN CONCRETE RED. INSTALL YELLOW NO.10
PROLINE TRACER WIRE. INSTALL BARE 4/0 IN
EACH NEW DUCTBANK. BOND AT EACH END.

11
'-1

1 
3/

4"
±

SEE NOTES ON SHEET E-105 FOR
WORK REQUIRED IN CPCO YARD.

WATERPROOF WALLS, FLOOR, AND CEILING. SEAL CONDUITS
IN AND OUT OF NEW MANHOLE WITH DUCT SEAL. (TYP.
CONDUITS IN AND OUT OF ALL MANHOLES, AND VAULTS.)

INSTALL 4" THICK
LANDSCAPING STONES AND
WEED BARRIER IN YARD
AREA BETWEEN PADS.

INSTALL LANDSCAPING STONES (4" THICK) THIS AREA FROM PADS TO FENCE, ON BOTH SIDES OF FENCE AND ALL
AROUND FENCE. MATCH EXISTING TYPE OF STONES IN CPCO YARD. INSTALL WEED BARRIER UNDER STONES

CONCRETE ENCASE WITH 4000 PSI
STRENGTH CONCRETE. INSTALL BARE 4/0 IN
EACH CONCRETE DUCTBANK. BOND AT EACH
END. STAIN CONCRETE RED.INSTALL
YELLOW NO.10 AWG PROLINE TRACER WIRE.

CHKD:

DRWN:

PROJ:

DESN:

w
w

w
.te

tra
te

ch
.c

om

M
AR

K
D

AT
E

D
ES

C
R

IP
TI

O
N

BY

6/
29

/2
02

3 
2:

33
:3

7 
PM

 - 
\\T

T.
LO

C
AL

\IE
R

\P
R

O
JE

C
TS

\L
AN

SI
N

G
\IE

R
\1

56
23

8\
20

0-
15

62
38

-2
30

01
\C

AD
\S

H
EE

TF
IL

ES
\E

\E
-0

11
_E

X-
SI

TE
 P

LA
N

 P
R

.D
W

G
 - 

SH
AN

K,
 J

AS
O

N

1

A

B

C

D

E

F

2 3 4 5 6 7

Bar Measures 1 inch, otherwise drawing not to scale

C
op

yr
ig

ht
: T

et
ra

 T
ec

h

200-156238-23001

FL
IN

T 
W

PC
 E

LE
C

TR
IC

AL
 

D
IS

TR
IB

U
TI

O
N

 S
YS

TE
M

 IM
PR

O
VM

EN
TS

C
IT

Y 
O

F 
FL

IN
T,

 M
IC

H
IG

AN

34
97

 C
O

O
LI

D
G

E 
R

D
.

EA
ST

 L
AN

SI
N

G
, M

I, 
48

82
3

PH
O

N
E:

 5
17

.3
16

.3
93

0,
 F

AX
: 5

17
.4

84
.8

14
0

7/
10

/2
3

FO
R

 B
ID

D
IN

G
 A

N
D

 C
O

N
ST

R
U

C
TI

O
N

E-011

EL
EC

TR
IC

AL

GCJ

JLS

GCJ

OF 45

1. ROUTE CONDUITS FROM OUTDOOR S1-NORTH AND S1 SOUTH HOUSE
POWER TO MCC-XP1 IN BLOWER ROOM.  CORE HOLES THRU TUNNEL WALL
AND ROUTE CONDUITS FROM WITHIN TUNNEL TO EXISTING MOTOR
CONTROL CENTER XP1 IN BLOWER ROOM.  SEAL HOLES IN WALL WITH LINK
SEAL AND MORTAR.

2. FIELD LOCATE AND SET/ARRANGE NEW SWITCHGEAR LINE-UPS S1-NORTH
AND S1-SOUTH TO SUIT EXISTING AVAILABLE YARD SPACE.  MAINTAIN
PROPER CLEARANCES PER NEC. 

3. INSTALL CONDUITS WITH MULTIMODE FIBER OPTIC CABLES FROM EACH
OUTDOOR SWITCHGEAR LINE-UP S1-NORTH AND S-1 SOUTH TO EXISTING
OUTDOOR FIBER CONTROL PANEL FCP NO.1.  WITHIN EXISTING FCP NO.1
FURNISH AND INSTALL A NEW SURFACE MOUNTED FIBER OPTIC PATCH
PANEL AND TERMINATE THE TWO NEW 12 STRANDS FROM EACH NEW
OUTDOOR LINE-UP TO NEW FIBER PATCH PANEL IN EXISTING FCP NO.1. 
INSTALL PATCH CABLES TO PATCH BETWEEN NEW FIBER PATCH PANEL
AND EXISTING PATCH PANEL.  WITHIN EXISTING BLOWER PROCESSOR
PANEL(BPP) PATCH TO EXISTING NETWORK SWITCH TO SCADA SYSTEM.

4. FIELD LOCATE EXISTING DUCTBANK AND POUR NEW PAD(S) FOR S1-NORTH
SWITCHGEAR, AND S1-SOUTH SWITCHGEAR ON TOP OF EXISTING
DUCTBANK.

5. PROVIDE 480V 3 PHASE 100A CIRCUIT TO EACH PREFABRICATED
SWITCHGEAR BUILDING S1-NORTH AND S1-SOUTH.  EACH PREFABRICATED
BUILDING TO BE FURNISHED WITH STEPDOWN TRANSFORMERS,
PANELBOARDS AND WIRING AS REQUIRED. 

6. WITHIN EXISTING MANHOLE FOR SWITCHGEAR LINE-UP S1-SOUTH
DEMOLISH EXISTING CABLES, STRUT SUPPORT RACKS, HANGERS, ETC. 
WITHIN EXISTING VAULT INSTALL NEW 316 STAINLESS STEEL STRUT FROM
FLOOR TO CEILING AND BRACKETS TO SUPPORT NEW CABLES SHOWN. 
FIRE WRAP ALL NEW CIRCUITS WITHIN EXISTING CABLE VAULT.  CORE NEW
HOLES WITHIN EXISTING VAULT WALL.  SEAL EXISTING OPENINGS IN VAULT
WALL(S) NO LONGER IN USE. 

7. DEMOLISH EXISTING CABLES FROM EXISTING VAULT THRU EXISTING
DUCTBANK TO SWITCHGEAR S2 LINE-UP IN BLOWER BUILDING.  INSTALL
NEW 8KV WIRES FOR EACH NEW SERVICE AS SHOWN THRU EXISTING
DUCTBANK TO NEW BLOWER BUILDING SWITCHGEAR S2.  WITHIN EXISTING
MANHOLES BETWEEN LINE-UP S1-SOUTH AND S2 IN BLOWER BUILDING FIRE
WRAP CABLES THAT PASS THRU EXISTING MANHOLES. 

8. INSTALL NEW CABLES FOR EACH NEW SERVICE FROM NEW SWITCHGEAR
S1-NORTH, AND S1-SOUTH TO TRANSFORMERS NO.1 AND NO.2 AT EAST
PUMP STATION THRU EXISTING DUCTBANK TO EAST PUMP STATION.

NOTES:
1. PLANT MUST REMAIN IN CONTINUOUS OPERATION THROUGHOUT THE ENTIRE CONSTRUCTION PROJECT.

2. CONTRACTOR TO FURNISH AND INSTALL A 480V 3 PHASE 1.5MW PORTABLE DIESEL GENERATOR TO POWER THE EAST LIFT STATION.  FURNISH DIESEL
FUEL AND CABLES AS REQUIRED TO POWER THIS STATION.

3. CONTRACTOR TO FURNISH AND INSTALL A 4160V 3 PHASE 2.5MW PORTABLE DIESEL GENERATOR TO POWER THE EXISTING S2 SWITCHGEAR INSIDE THE
BLOWER BUILDING.  FURNISH STEP UP TRANSFORMER, CABLES AND CONNECTORS AS REQUIRED.

4. REGARDING THE EXISTING OUTDOOR MAIN SWITCHGEAR LINE-UPS FOR THE EAST LIFT STATION AND THE BLOWER BUILDING, EACH LINE-UP HAS TWO
SOURCES OF POWER THAT FEED EACH OUTDOOR LINE-UP.  THE NEW OUTDOOR SWITCHGEAR WILL EACH HAVE BOTH SOURCES OF POWER
SEPARATELY BETWEEN EACH NEW LINE-UP.  WHEN ONE SOURCE OF UTILITY POWER IS SHUT OFF TO DO HALF THE WORK, BOTH SOURCES WILL HAVE
TO BE INTERRUPTED TO ALLOW FOR THE WORK TO SEQUENCE TO EACH LINE-UP.  PROVIDE GENERATOR AS REQUIRED. SEE SHEET E-003.

5. NEW CONDUITS, WIRES, AND RISER RACKS ARE TO BE INSTALLED FROM THE EXISTING CONSUMERS ENERGY YARD TO EACH NEW OUTDOOR LINE-UP (S1
NORTH SWITCHGEAR AND S1 SOUTH SWITCHGEAR).  NEW PRIMARY CABLES ARE TO BE INSTALLED TO THE BLOWER BUILDING AND TO THE EAST LIFT
STATION,  NEW CONDUIT AND WIRES TO BE FURNISHED AND INSTALLED AS SHOWN ON THE ELECTRICAL ONE-LINE DIAGRAM AND ON THE SITE PLAN.

6. FOR THE TRANSFORMER AT THE DIGESTER BUILDING, A 480V 3 PHASE 500KW PORTABLE DIESEL GENERATOR SHALL BE FURNISHED AND INSTALLED TO
POWER THIS BUILDING DURING THE WORK ASSOCIATED WITH THIS TRANSFORMER REPLACEMENT.  THIS BUILDING ONLY HAS ONE SOURCE OF POWER. 
PORTABLE GENERATOR SHALL REMAIN IN SERVICE UNTIL TRANSFORMER AND CONCRETE PAD IS REPLACED.

7. FOR THE OTHER PADMOUNT TRANSFORMERS, SUBSTATION STYLE TRANSFORMERS, AND DRY TYPE TRANSFORMERS ARE TO BE CHANGED OUT ONE AT
A TIME.  COORDINATE WITH OWNER ON SINGLE ENDING THE VARIOUS LOCATIONS AROUND THE PLANT.  EVERY PLANT PROCESS WITH THE EXCEPTION
OF THE DIGESTER PROCESS HAS TWO PADMOUNT TRANSFORMERS FOR POWERING THE PROCESS(ES).  CHANGE OUT THE EXISTING TRANSFORMERS
INCLUDING NEW CONCRETE PADS AS SHOWN ONE TRANSFORMER ONE TRANSFORMER AT A TIME.

SUGGESTED SEQUENCE OF CONSTRUCTION - CONTINUED: (SEE ALSO SHEET E-003)

EXISTING PARTIAL YARD SITEPLAN - PROPOSED WORK
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DIMENSIONS AS NOTED.
SEE ALSO NOTES ON SHEET E-105 FOR WORK REQUIRED IN CONSUMERS ENERGY TRANSFORMER YARD.
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CPCO

TRANSFORMER T2
46 KV - 4160V

CPCO
 TRANSFORMER T1

46 KV - 4160V

EXISTING MH/VAULT
TO S2 SWITCHGEAR

BUILDING
DB DB DB DB DB DB

 EXISTING DUCT
BANK TO
BLOWER
BUILDING

EXISTING PRIMARY TANKS

MH NO.1

GROUND EXISTING FENCE.
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GROUND ROD. (TYP.)

BOND TO RACK/CABLE SUPPORTS
IN EXISTING VAULT/MANHOLE.

INSTALL LANDSCAPING STONES ALL THE WAY AROUND
CPCO FENCE, NEW PADS, AND EXISTING MANHOLES.

69'-3"±

42
'±

INSTALL LANDSCAPING STONES
IN YARD AREA BETWEEN BOTH
CONCRETE SWITCHGEAR PADS.
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EXISTING PARTIAL YARD SITEPLAN GROUND MAT - PROPOSED WORK
DIMENSIONS AS NOTED.
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NW PUMP
STATION

OIL BARN

PHOSPHATE BUILDING

A GRIT BUILDING

B GRIT BUILDING

MAINTENANCE
BUILDING

BLOWER BUILDING

BLOWER BUILDING

AERATION BUILDING

EAST PUMP STATION

EQUIPMENT BUILDING

DIGESTER

INCINERATOR

CES #1 266
46000 V
Isc 11.0 Amps
SLG 11.4 Amps
X/R 1.929

CES #2 1/6A
46000 V
Isc 62.8 Amps
SLG 62.8 Amps
X/R 12.600

PRI T46-1
46000 V
PPE 3
@ 18"
379 A 3ph
35 A SLG

S

P T46-1
5000.0 kVA
Oil Air/Forced Air
46000 V
4160 V
6.2910 %

PRI T46-2
46000 V
PPE 3
@ 18"
237 A 3ph
123 A SLG

S

P T46-2
5000.0 kVA
Oil Air/Forced Air
46000 V
4160 V
6.2900 %

S1L

4160 V
PPE 1
@ 36"
6582 A 3ph
7606 A SLG

S1-SOUTH to S2L-4
1 set #600
250.0 ft
Copper

S1-SOUTH to S2R-7
1 set #500
250.0 ft
Copper

S2R

4160 V
PPE 0
@ 36"
2996 A 3ph
3902 A SLG

MB S2L-4

MB S1-SOUTH MB S1-SOUTH

MB S2R-7

S2L-0/ATS-A

S2L-0 to XP1-12A
1 set #2/0
90.0 ft
Copper

PRI XP1-12A
4160 V
PPE 0
@ 36"
6653 A 3ph
7372 A SLG

S

PXP1-12A
750.0 kVA
Dry Type
4160 V
480 V
6.0216 %

S2 to XP1-12B
1 set #2/0
100.0 ft
Copper

PRI XP1-12B
4160 V
PPE 0
@ 36"
2976 A 3ph
3852 A SLG

S

P XP1-12B
750.0 kVA
Dry Type
4160 V
480 V
6.1804 %

E N

SEC XP1-12A
480 V
PPE Dangerous!
@ 18"
13757 A 3ph
14142 A SLG

SEC XP1-12B
480 V
PPE 4
@ 18"
9324 A 3ph
10601 A SLG

MB XP1 480
XP1 480

480 V
PPE 1
@ 18"
13757 A 3ph
14142 A SLG

S2L-1/XP1L 4.16 S2R-10/XP1 4.16 S2R-11/ATS-B

XP1 4.16

4160 V
PPE 3
@ 36"
6746 A 3ph
7476 A SLG

S2L-1 to  XP1 4.16
1 set #500
80.0 ft
Copper

MB XP1 4.16 266 COMP. 8

S2R-10 to XP1 4.16
1 set #2/0
80.0 ft
Copper

OpenMB XP1 1/6A COMP. 9

S2L-3/S3

S2L-3 to  S3L-3
1 set #250
750.0 ft
Copper

S2R-8/S3

S2R-8 to  S3R-6
1 set #250
750.0 ft
Copper

S3E
4160 V
PPE 0
@ 36"
6365 A 3ph
6643 A SLG

MB S3-3 266

Open TB S3-5

S3 TIE
1 set #1200
10.0 ft
Copper

S3W

4160 V
PPE 1
@ 36"
2985 A 3ph
3722 A SLG

MB S3-6 1/6A

S2L

4160 V
PPE 0
@ 36"
6735 A 3ph
7533 A SLG

Open TB S2

S2 TIE
1 set #1200
5.0 ft
Copper

S2L-2/INC/NWPS

S2L-2 to  MH4
1 set #500
270.0 ft
Aluminum

S2R-9/INC/NWPS

S2R-9 to  MH3
1 set #500
320.0 ft
Aluminum

MH3

4160 V
PPE 0
@ 36"
2972 A 3ph
3821 A SLG

S

P T MCC P14
1000.0 kVA
Oil Air
4160 V
480 V
5.7499 %

PRI T MCC P14
4160 V
PPE 0
@ 36"
2924 A 3ph
3679 A SLG

MB MCC XP3/MCC P14

MCC XP3/MCC P14/BIOGAS

480 V
PPE 1
@ 18"
12413 A 3ph
13823 A SLG

PF T MCC P14

S

P T2
500.0 kVA
Oil Air
4160 V
480 V
4.9999 %

MB MCC XR5

MCC XR5 SLUDGE
THICKENER

480 V
PPE 3
@ 18"
8150 A 3ph
9132 A SLG

MCC XR5/MCC P15

MCC XR5 to MCC P15
1 set #4/0
70.0 ft
Copper

MB MCC P15

MCC P15 SL. THICK.
480 V
PPE 0
@ 18"
7210 A 3ph
7397 A SLG

PF T2

MH3 to  MH5
1 set #500
340.0 ft
Copper

S

P TP3 500KVA-1
500.0 kVA
Oil Air
4160 V
480 V
4.9999 %

PRI TP3 500KVA-1
4160 V
PPE 0
@ 36"
5463 A 3ph
5080 A SLG

700A BKR P3-1

PRI ATS P3-1
480 V
PPE 1
@ 18"
12305 A 3ph
12211 A SLG

F P3 500KVA-1

MH5A

4160 V
PPE 0
@ 36"
2922 A 3ph
3672 A SLG

S

P TP3 500KVA-2
500.0 kVA
Oil Air
4160 V
480 V
4.9999 %

700A BKR P3-2

PRI ATS P3-2
480 V
PPE 3
@ 18"
7963 A 3ph
8974 A SLG

F P3 500KVA-2

E N

SEC NWPS ATS

480 V
PPE 1
@ 18"
12305 A 3ph
12211 A SLG

NWPS ATS/MCC-P3

NWPS ATS to MCC-P3
2 set #500
20.0 ft
Copper

MCC-P3
480 V
PPE 4
@ 18"
12070 A 3ph
11830 A SLG

NWPS ATS/MCC PX9

NWPS ATS to MCC PX9
2 set #500
20.0 ft
Copper

MCC PX9

480 V
PPE 4
@ 18"
12110 A 3ph
11856 A SLG

S

P T SB1R
1500.0 kVA
Oil Air/Forced Air
4160 V
480 V
9.7514 %

SB1R

480 V
PPE 1
@ 18"
14040 A 3ph
15268 A SLG

F T SB1R

MH5A to  T SB1R
1 set #500
440.0 ft
Copper

PRI T SB1R
4160 V
PPE 0
@ 36"
2859 A 3ph
3495 A SLG

MB SB1 51-2 1/6A

SB1R/MCC P8E

SB1 to MCC P8E
3 set #500
235.0 ft
Copper

MCC P8E

480 V
PPE 1
@ 18"
13059 A 3ph
12304 A SLG

SB1R/MCC P9E

SB1 to MCC P9E
3 set #350
170.0 ft
Copper

MCC P9E ZIMPRO
480 V
PPE 1
@ 18"
12140 A 3ph
12098 A SLG

S

P T SB1L
1500.0 kVA
Oil Air/Forced Air
4160 V
480 V
9.6917 %

PF T SB1L

PRI T SB1L
4160 V
PPE 0
@ 36"
6012 A 3ph
6126 A SLG

TBUS SB1
1 set #2500
5.0 ft
Copper

SB1L

480 V
PPE 1
@ 18"
17727 A 3ph
18015 A SLG

SB1L/MCC P8W

SB1 to MCC P8W
3 set #500
245.0 ft
Copper

MCC P8W

480 V
PPE 1
@ 18"
15745 A 3ph
13682 A SLG

SB1L/MCC P9W

SB1 to MCC P9W
3 set #350
170.0 ft
Copper

MCC P9W
480 V
PPE 1
@ 18"
14787 A 3ph
13739 A SLG

MH5B

4160 V
PPE 0
@ 36"
6356 A 3ph
6747 A SLG

MH5B to T SB1L
1 set #500
440.0 ft
Copper

MH4 to  MH5B
1 set #500
320.0 ft
Copper

S

P XP8 300KVA
300.0 kVA
Dry Type
4160 V
480 V
4.0102 %

F XP8 300KVA

MH4

4160 V
PPE 0
@ 36"
6605 A 3ph
7255 A SLG

MB XP8
XP8

480 V
PPE 0
@ 18"
7669 A 3ph
8066 A SLG

XP1480/1XP1
B TUNNEL 480V

XP1 480 to 1XP1
1 set #500
180.0 ft
Copper

1XP1 B TUNNEL
480 V
PPE 0
@ 18"
11428 A 3ph
10703 A SLG

XP1480/P11

XP1 480 to P11
2 set #600
90.0 ft
Copper

MB MCC P11
MCC P11 HVAC
480 V
PPE 0
@ 18"
12374 A 3ph
12042 A SLG

XP1480/XP4
AERATION

XP1 480 to XP4
1 set #750
258.0 ft
Copper

MB MCC XP4 AERATION
MCC XP4

480 V
PPE 0
@ 18"
9827 A 3ph
7787 A SLG

S

P T S3E 500KVA
500.0 kVA
Dry Type
4160 V
480 V
4.9031 %

MB MCC P4E MCC P4E

480 V
PPE 1
@ 18"
11603 A 3ph
11817 A SLG

F S3E 500KVA

P4E/P10

P4E to P10
1 set #500
758.0 ft
Copper

MCC P10 TRICK FLT
480 V
PPE 0
@ 18"
4292 A 3ph
3193 A SLG

S

P T S3W 500KVA
500.0 kVA
Dry Type
4160 V
480 V
4.9226 %

MB MCC P4W
MCC P4W

480 V
PPE 1
@ 18"
10234 A 3ph
10822 A SLG

F S3W 500KVA

XP1 to BLWR1
1 set #2
81.0 ft
Copper

BLWR-1
4160 V
PPE 0
@ 36"
6655 A 3ph
7296 A SLG

F XP1 A GRIT

XP1 to A GRIT
1 set #2
270.0 ft
Copper

PRI T A GRIT
4160 V
PPE 2
@ 36"
6477 A 3ph
6964 A SLG

S

P T A GRIT
500.0 kVA
Dry Type
4160 V
480 V
4.9999 %

A GRIT to B GRIT
1 set #2
380.0 ft
Copper

S

P T B GRIT
500.0 kVA
Dry Type
4160 V
480 V
4.9999 %

PRI T B GRIT
4160 V
PPE 2
@ 36"
6305 A 3ph
6664 A SLG

MCC XP2

480 V
PPE 0
@ 18"
10554 A 3ph
9943 A SLG

MB MCC XP2

XP2/PHOS

XP2 to PHOS
1 set #1/0
170.0 ft
Copper

PHOS BLDG
480 V
PPE 0
@ 18"
6232 A 3ph
4576 A SLG

MCC P7D

480 V
PPE 0
@ 18"
11088 A 3ph
11384 A SLG

MB MCC P7D

F XP1 225KVA

XP1 to 225
1 set #2
290.0 ft
Copper

S

P 225KVA
225.0 kVA
Dry Type
4160 V
480 V
5.1810 %

PRI 225KVA
4160 V
PPE 2
@ 36"
6448 A 3ph
6924 A SLG

MCC 13 MAINT.
480 V
PPE 0
@ 18"
3753 A 3ph
3417 A SLG

MB MCC 13

B GRIT to 225KVA
1 set #2
380.0 ft
Copper

BLOWER 1
700.0 hp

IAC 53 XP1L

MH3 to T2
1 set #2
170.0 ft
Copper

PRI T2
4160 V
PPE 0
@ 36"
2914 A 3ph
3661 A SLG

MH3 to T MCC P14
1 set #2
160.0 ft
Copper

PRI TS3E
4160 V
PPE 0
@ 36"
6333 A 3ph
6581 A SLG

S3E to TS3E
1 set #2
20.0 ft
Copper

PRI TS3W
4160 V
PPE 0
@ 36"
2979 A 3ph
3705 A SLG

S3W to TS3W
1 set #2
20.0 ft
Copper

MH5A to TP3 500KVA-2
1 set #1/0
730.0 ft
Copper

MH5B to TP3 500KVA-1
1 set #1/0
740.0 ft
Copper

PRI TP3 500KVA-2
4160 V
PPE 0
@ 36"
2718 A 3ph
3156 A SLG

IAC 77 S1RIAC 77 S1L

IAC 77 MB S2L IAC 77 MB S2R

MB S1-NORTH

IAC 77 S1-AL

IAC 53 S1L IAC 53 S1RIAC 53 S1-AL

MB S1-NORTH

IAC 77 S1-AR

IAC 53 S1-AR

S1R

4160 V
PPE 1
@ 36"
2985 A 3ph
3944 A SLG

S1-NORTH 266 to TS E PMP STN
1 set #500
1000.0 ft
Copper

S1-NORTH 1/6A to TN E PMP
1 set #500
1000.0 ft
Copper

FS E PMP STN FN E PMP STN

S

P TS E PMP STN
1000.0 kVA
Oil Air/Forced Air
4160 V
480 V
5.7920 %

PRI TS E PMP
4160 V
PPE 0
@ 36"
6000 A 3ph
6409 A SLG

PRI TN E PMP
4160 V
PPE 0
@ 36"
2881 A 3ph
3621 A SLG

S

P TN E PMP STN
1000.0 kVA
Oil Air/Forced Air
4160 V
480 V
5.7605 %

MB S E PMP STN MB N E PMP STNOpen
TIE E PMP STN

E PMP STN SOUTH

480 V
PPE 3
@ 18"
18732 A 3ph
19365 A SLG E PMP STN NORTH

480 V
PPE 2
@ 18"
14779 A 3ph
16376 A SLG

TIE BUS E PMP STN
1 set #1600
5.0 ft
Copper

E P STN/RSP1

E P STN to RSP1
1 set #350
40.0 ft
Copper

VFD RSP1
480 V
PPE 1
@ 18"
13540 A 3ph
13869 A SLG

RSP-1
250.0 hp

E P STN/RSP2

E P STN to RSP2
1 set #350
40.0 ft
Copper

VFD RSP2
480 V
PPE 1
@ 18"
13684 A 3ph
14145 A SLG

RSP-2
250.0 hp

E P STN/RSP3

E P STN to RSP3
1 set #350
35.0 ft
Copper

VFD RSP3
480 V
PPE 1
@ 18"
16900 A 3ph
16236 A SLG

RSP-3
250.0 hp

E P STN/RSP4

E P STN to RSP4
1 set #350
35.0 ft
Copper

VFD RSP4
480 V
PPE 1
@ 18"
16900 A 3ph
16236 A SLG

RSP-4
250.0 hp

E P STN/T2

E P STN to T2
1 set #4/0
500.0 ft
Copper

T2 E STAIR BLDG
480 V
PPE 0
@ 18"
5663 A 3ph
3731 A SLG

T2/BLWR2

T2 E STAIR BLD to B2
1 set #1
20.0 ft
Copper

BLOWER 2
480 V
PPE 0
@ 18"
5373 A 3ph
3496 A SLG

T2 BLOWER 2
75.0 hp

E P STN/T1

E P STN to T1
1 set #4/0
500.0 ft
Copper

T1 E STAIR BLD
480 V
PPE 1
@ 18"
5352 A 3ph
3652 A SLG

T1/BLWR1

T1 E STAIR BLDG to BLWR 1
1 set #1
40.0 ft
Copper

BLOWER 1
480 V
PPE 0
@ 18"
4869 A 3ph
3231 A SLG

T1 BLOWER 1
75.0 hp

E P STN/MCC E P2

E P STN to P2
2 set #500
40.0 ft
Copper

MB P2

MCC EPS P2
480 V
PPE 1
@ 18"
17603 A 3ph
17525 A SLG

MCC E P2/PMP2

MCC E P2 to PMP2
1 set #1
20.0 ft
Copper

HEADER PMP2
480 V
PPE 0
@ 18"
15782 A 3ph
14454 A SLG

MCC P2 HEADER PUMP 2
100.0 hp

E P STN/MCC E P1

E P STN to P1
2 set #500
60.0 ft
Copper

MB P1

MCC E P1
480 V
PPE 1
@ 18"
13761 A 3ph
14471 A SLG

MCC E P1/PMP1

MCC E P1 to PMP1
1 set #1
20.0 ft
Copper

HEADER PMP1
480 V
PPE 0
@ 18"
12686 A 3ph
12380 A SLG

MCC P1 HEADER PUMP 1
100.0 hp

F MCC XP4/A RAS1

MCC XP4 to A RAS1
1 set #4/0
80.0 ft
Copper

VFD A RAS 1
480 V
PPE 0
@ 18"
9106 A 3ph
6989 A SLG

A RAS 1
100.0 hp

F MCC XP4/A RAS2

MCC XP4 to A RAS2
1 set #4/0
65.0 ft
Copper

VFD A RAS 2
480 V
PPE 0
@ 18"
9106 A 3ph
6989 A SLG

A RAS 2
100.0 hp

F MCC XP4/A RAS3

MCC XP4 to A RAS3
1 set #4/0
50.0 ft
Copper

VFD A RAS 3
480 V
PPE 0
@ 18"
9106 A 3ph
6989 A SLG

A RAS 3
100.0 hp

225 to MAINT BUILDING
1 set #350
265.0 ft
Copper

SEC 225KVA
480 V
PPE 3
@ 18"
4783 A 3ph
4922 A SLG

T A GRIT to A GRIT
2 set #350
110.0 ft
Copper

SEC T A GRIT
480 V
PPE 4
@ 18"
11510 A 3ph
11678 A SLG

MB PHOSPHATE

269 BLWR 1

XP1 to BLWR2
1 set #2
72.0 ft
Copper

BLWR-2
4160 V
PPE 0
@ 36"
6679 A 3ph
7329 A SLG

BLOWER 2
1500.0 hp

269 BLWR 2

XP1 to BLWR3
1 set #2
51.0 ft
Copper

BLWR-3
4160 V
PPE 0
@ 36"
6699 A 3ph
7373 A SLG

BLOWER 3
1500.0 hp

269 BLWR 3

XP1 to BLWR4
1 set #2
51.0 ft
Copper

BLWR-4
4160 V
PPE 0
@ 36"
6702 A 3ph
7375 A SLG

BLOWER 4
1750.0 hp

269 BLWR 4

MBL IAC51 XP1 4.16 MBR IAC51 XP1 4.16
MB S3E IAC 77

MB S3W IAC 77

S3W to BLWR5
1 set #2
55.0 ft
Copper

BLWR-5
4160 V
PPE 1
@ 36"
2980 A 3ph
3699 A SLG

BLOWER 5
1750.0 hp

269 BLWR 5

S3E to BLWR6
1 set #2
70 ft
Copper

BLWR-6
4160 V
PPE 0
@ 36"
6314 A 3ph
6540 A SLG

BLOWER 6
1750.0 hp

269 BLWR 6

MB MCC P10

P4E to B RAS1
1 set #1/0
60.0 ft
Copper

VFD P4E B RAS1
480 V
PPE 0
@ 18"
9949 A 3ph
9003 A SLG

P4E B RAS1
100.0 hp

P4E/B RAS1

P4W to B RAS2
1 set #1/0
70.0 ft
Copper

VFD P4W B RAS2
480 V
PPE 0
@ 18"
9238 A 3ph
8928 A SLG

P4W B RAS2
100.0 hp

P4W/B RAS2

P4W to B RAS3
1 set #1/0
70.0 ft
Copper

VFD P4W B RAS3
480 V
PPE 0
@ 18"
9238 A 3ph
8928 A SLG

P4W B RAS3
100.0 hp

P4W/B RAS3

T P14 to MCC P14
3 set #500
52.0 ft
Copper

SEC T MCC P14
480 V
PPE 4
@ 18"
12787 A 3ph
14691 A SLG

MH4 to T MCC XP8
1 set #2
377.0 ft
Copper

PRI T MCC XP8
4160 V
PPE 0
@ 36"
5936 A 3ph
5891 A SLG

MCC P-3 to RSP 1
1 set #4/0
30.0 ft
Copper

MCC P-3 RSP 1
480 V
PPE 0
@ 18"
11273 A 3ph
10561 A SLG

MCC P-3 RSP 1
150.0 hp

MCC PX9 to RSP 2
1 set #4/0
30.0 ft
Copper

MCC PX9 RSP 2
480 V
PPE 0
@ 18"
11309 A 3ph
10582 A SLG

MCC PX9 RSP 2
150.0 hp

MCC PX9 to RSP 3
1 set #4/0
30.0 ft
Copper

MCC PX9 RSP 3
480 V
PPE 0
@ 18"
11309 A 3ph
10582 A SLG

MCC PX9 RSP 3
150.0 hp

F MCC P-3/RSP 1 F MCC PX9/RSP 2 F MCC PX9/RSP 3

MB SB1 51-1 266Open MB SB1T 52-T

MB MCC P9E

MB MCC P8E

MB MCC P8W

MB MCC P9W

MCC P8W to ID FN3
1 set #4/0
180.0 ft
Copper

ID FAN3
480 V
PPE 0
@ 18"
14454 A 3ph
11968 A SLG

MCC P8W ID FAN 3
200.0 hp

F MCC P8W/ID FN3

MCC P8W to ID FN4
1 set #4/0
220.0 ft
Copper

ID FAN4
480 V
PPE 0
@ 18"
14454 A 3ph
11968 A SLG

MCC P8W ID FAN 4
200.0 hp

F MCC P8W/ID FN4

MCC P8W to SERV H2O
1 set #4/0
100.0 ft
Copper

SERV H2O
480 V
PPE 0
@ 18"
14345 A 3ph
11913 A SLG

MCC P8W SERV H2O PUMP
100.0 hp

F MCC P8W/SERV H2O

MCC P8E to ID FN1
1 set #4/0
100.0 ft
Copper

ID FAN1
480 V
PPE 0
@ 18"
12209 A 3ph
10947 A SLG

MCC P8E ID FAN 1
200.0 hp

F MCC P8E/ID FN1

MCC P8E to ID FN2
1 set #4/0
110.0 ft
Copper

ID FAN2
480 V
PPE 0
@ 18"
12209 A 3ph
10947 A SLG

MCC P8E ID FAN 2
200.0 hp

F MCC P8E/ID FN2

MCC P8E to ASH SLR 1
1 set #4/0
60.0 ft
Copper

ASH SLR 1
480 V
PPE 0
@ 18"
12094 A 3ph
10879 A SLG

MCC P8E ASH SLURRY 1
75.0 hp

F MCC P8E/ASH SLR 1

MCC P8W to ASH SLR 2
1 set #4/0
70.0 ft
Copper

ASH SLR 2
480 V
PPE 0
@ 18"
14318 A 3ph
11899 A SLG

MCC P8W ASH SLURRY 2
75.0 hp

F MCC P8W/ASH SLR 2

MCC P8W to ASH SLR 3
1 set #4/0
170.0 ft
Copper

ASH SLR 3
480 V
PPE 0
@ 18"
14318 A 3ph
11899 A SLG

MCC P8W ASH SLURRY 3
75.0 hp

F MCC P8E/ASH SLR 3

MCC P8E to ASH SLR 4
1 set #4/0
200.0 ft
Copper

ASH SLR 4
480 V
PPE 0
@ 18"
12094 A 3ph
10879 A SLG

MCC P8E ASH SLURRY 4
75.0 hp

F MCC P8E/ASH SLR 4

MCC P8E to SCRB H2O 1
1 set #4/0
40.0 ft
Copper

SCRB H2O1
480 V
PPE 0
@ 18"
12094 A 3ph
10879 A SLG

MCC P8E SCRUB WATER 1
75.0 hp

F MCC P8E/SCRB H2O 1

MCC P8W to SCRB H2O 2
1 set #4/0
40.0 ft
Copper

SCRB H2O 2
480 V
PPE 0
@ 18"
14318 A 3ph
11899 A SLG

MCC P8W SCRUB H2O 2
75.0 hp

F MCC P8W/SCRB H2O 2

IAC 77 XP1L SEL750 ATS-B

XP2/PRI P1

XP2 to PRI P1
1 set #4
60.0 ft
Copper

PRI P1
480 V
PPE 0
@ 18"
7716 A 3ph
5894 A SLG

PRIMARY PUMP 1
25.0 hp

XP2/PRI P2

XP2 to PRI P2
1 set #4
60.0 ft
Copper

PRI P2
480 V
PPE 0
@ 18"
7716 A 3ph
5894 A SLG

PRIMARY PUMP 2
25.0 hp

XP2/PRI P3

XP2 to PRI P3
1 set #4
95.0 ft
Copper

PRI P3
480 V
PPE 0
@ 18"
5828 A 3ph
4000 A SLG

XP2/PRI P4

XP2 to PRI P4
1 set #4
110.0 ft
Copper

PRI P4
480 V
PPE 0
@ 18"
4598 A 3ph
2986 A SLG

XP2/PRI P5

XP2 to PRI P5
1 set #4
185.0 ft
Copper

PRI P5
480 V
PPE 0
@ 18"
3773 A 3ph
2374 A SLG

XP2/PRI P6

XP2 to PRI P6
1 set #4
200.0 ft
Copper

PRI P6
480 V
PPE 0
@ 18"
3190 A 3ph
1967 A SLG

XP2/GRIT P1

XP2 to GRIT P1
1 set #4
50.0 ft
Copper

GRIT P1
480 V
PPE 0
@ 18"
3209 A 3ph
1973 A SLG

GRIT PUMP 1
30.0 hp

XP2/GRIT P2

XP2 to GRIT P2
1 set #4
50.0 ft
Copper

GRIT P2
480 V
PPE 0
@ 18"
3209 A 3ph
1973 A SLG

GRIT PUMP 2
30.0 hp

XP2/GRIT P3

XP2 to GRIT P3
1 set #4
50.0 ft
Copper

GRIT P3
480 V
PPE 0
@ 18"
3209 A 3ph
1973 A SLG

GRIT PUMP 3
30.0 hp

P7D/PRI P7

P7D to PRI P7
1 set #4
50.0 ft
Copper

PRI P7
480 V
PPE 0
@ 18"
8045 A 3ph
6455 A SLG

PRIMARY PUMP 7
25.0 hp

P7D/PRI P8

P7D to PRI P8
1 set #4
50.0 ft
Copper

PRI P8
480 V
PPE 0
@ 18"
8045 A 3ph
6455 A SLG

PRIMARY PUMP 8
25.0 hp

P7D/PRI P9

P7D to PRI P9
1 set #4
95.0 ft
Copper

PRI P9
480 V
PPE 0
@ 18"
6013 A 3ph
4241 A SLG

PRIMARY PUMP 9
25.0 hp

P7D/PRI P10

P7D to PRI P10
1 set #4
110.0 ft
Copper

PRI P10
480 V
PPE 0
@ 18"
4953 A 3ph
3312 A SLG

PRIMARY PUMP 10
25.0 hp

P7D to P7U
1 set #4/0
15.0 ft
Copper

PF BLWR 6 PF BLWR 5

PRIMARY PUMP 3
25.0 hp

PRIMARY PUMP 4
25.0 hp

PRIMARY PUMP 5
25.0 hp

PRIMARY PUMP 6
25.0 hp

XP3-P14/SLG MX P1

XP3-P14 to SLG MX P1
1 set #2
50.0 ft
Copper

SLDG MX P1
480 V
PPE 0
@ 18"
9876 A 3ph
8770 A SLG

SLUDGE MIX P1
75.0 hp

XP3-P14/SLG MX P2

XP3-P14 to SLG MX P2
1 set #2
50.0 ft
Copper

SLDG MX P2
480 V
PPE 0
@ 18"
9876 A 3ph
8770 A SLG

SLUDGE MIX P2
75.0 hp

XP3-P14/SLG MX P3

XP3-P14 to SLG MX P3
1 set #2
50.0 ft
Copper

SLDG MX P3
480 V
PPE 0
@ 18"
9876 A 3ph
8770 A SLG

SLUDGE MIX P3
75.0 hp

XP3-P14/SLG TRANS PMP

XP3-P14 to SLG TRANS PMP
1 set #6
50.0 ft
Copper

SLG TRANS PMP
480 V
PPE 0
@ 18"
7270 A 3ph
5224 A SLG

SLUDGE TRANSFER PMP
40.0 hp

P4W to FEP2
1 set #4
60.0 ft
Copper

VFD P4W FEP2
480 V
PPE 0
@ 18"
8250 A 3ph
7117 A SLG

P4W FEP2
40.0 hp

P4W/FEP2

P4W to MSBP3
1 set #4
100.0 ft
Copper

P4W MSBP3
480 V
PPE 0
@ 18"
8270 A 3ph
7131 A SLG

P4W MICRO BACK P3
50.0 hp

P4W/MSBP3

P4W to LPSP2
1 set #4
80.0 ft
Copper

P4W LPSP2
480 V
PPE 0
@ 18"
8270 A 3ph
7131 A SLG

P4R LOW PRES P2
50.0 hp

P4W/LPSP2

P4E to MSBP1
1 set #4
120.0 ft
Copper

P4E MSWWP1
480 V
PPE 0
@ 18"
9011 A 3ph
7433 A SLG

P4E MICRO BACK P1
50.0 hp

P4E/MSBP1

P4E to LPSP1
1 set #4
70.0 ft
Copper

P4E LPSP1
480 V
PPE 0
@ 18"
9011 A 3ph
7433 A SLG

P4E LOW PRES P1
50.0 hp

P4E/LPSP1

P4E to FEP1
1 set #4
60.0 ft
Copper

VFD P4E FEP1
480 V
PPE 0
@ 18"
8968 A 3ph
7406 A SLG

P4E FEP1
40.0 hp

P4E/FEP1

IAC 77 NWPSL IAC 77 S3L

IAC 53 NWPSL IAC 53 S3L

IAC 77 S3R

IAC 53 S3R

IAC 77 NWPSR

IAC 53 NWPSR

IAC 77 XP1R

IAC 53 XP1R

MCC P7U
480 V
PPE 0
@ 18"
10689 A 3ph
10743 A SLG

P7D to OAC 2
1 set #4
15.0 ft
Copper

OAC 2
480 V
PPE 0
@ 18"
8085 A 3ph
6479 A SLG

ODOR ABATE A/C 2
40.0 hp

P7D/OACs 40 ft

P7D to OAC 1
1 set #4
10.0 ft
Copper

OAC 1
480 V
PPE 0
@ 18"
8085 A 3ph
6479 A SLG

ODOR ABATE A/C 1
40.0 hp

MCC P8W to CNTRFG 1
1 set #6
80.0 ft
Copper

CNTRFG 1 EAST
480 V
PPE 0
@ 18"
6697 A 3ph
4368 A SLG

MCC P8W CNTRFG 1
36.0 hp

F MCC P8W/CNTRFG 1

MCC P8W to CNTRFG 2
1 set #6
160.0 ft
Copper

CNTRFG 2 WEST
480 V
PPE 0
@ 18"
6697 A 3ph
4368 A SLG

MCC P8W CNTRFG 2
36.0 hp

F MCC P8W/CNTRFG 2

P4W to MSBP2
1 set #4
110.0 ft
Copper

P4W MSBP2
480 V
PPE 0
@ 18"
8270 A 3ph
7131 A SLG

P4W MICRO BACK P2
50.0 hp

P4W/MSBP2

MCC P82 to SCRB H2O 3
1 set #4/0
40.0 ft
Copper

SCRB H2O 3
480 V
PPE 0
@ 18"
14318 A 3ph
11899 A SLG

MCC P8W SCRUB H2O 3
75.0 hp

F MCC P8W/SCRB H2O 3

EXISTING
TRANSFORMER,
AND CONCRETE
PAD TO BE
DEMOLISHED.
(TYP.) SEE
SHEET E-009.

WORK PERFORMED UNDER CURRENT GRIT B
CONTRACT. SHOWN FOR INFORMATION ONLY.

NEW CABLES TO BE INSTALLED.

EAST PUMP
STATION
TRANSFORMERS.

EQUIPMENT
BUILDING
TRANSFORMERS.

INCINERATOR/
DEWATERING
TRANSFORMERS.

OIL BARN
TRANSFORMER.

N.W. PUMP
STATION
TRANSFORMERS.

SLUDGE
THICKENER
TRANSFORMER.

DIGESTER
TRANSFORMER.

TURN OVER EXISTING GENERATOR RELAY LOCATED IN
BACK OF EXISTING S2 SWITCHGEAR TO OWNER. CONNECT
NEW WIRES TO BPP FROM PLC IN S2 SWITCHGEAR.

AS A POINT OF INFORMATION BOTH EAST PUMP
STATION FEEDS ORIGINATE FROM S1 NORTH
SWITCHGEAR AND BOTH WWTP S2 FEEDS
ORIGINATE FROM S1 SOUTH SWITCHGEAR.

MATCH EXISTING
NAMETAGS ON NEW
S2 SWITCHGEAR. (TYP.)

TURN OVER EXISTING GENERATOR RELAY
LOCATED ON BACK OF EXISTING S2
SWITCHGEAR TO OWNER. RECONNECT EXISTING
WIRES TO PLC OUTPUT IN S2 SWITCHGEAR.

SEE SHEET E-101, AND
E-102 FOR ADDITIONAL
INFORMATION ON
EXISTING ELECTRICAL
SYSTEM. SHOWN FOR
INFORMATION ONLY.

EXISTING
BLOWER NO.5
TO BE REWIRED.
BLOWER
STARTER TO BE
RELOCATED AND
REWIRED. SEE
SHEET E-305.
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EXISTING DRAWING FROM PREVIOUS PROJECT.
PROPOSED WORK SHOWN BOLD,

CROSSHATCHED, AND/OR CIRCLED.

0

EXISTING S2 SWITCHGEAR (WWTP) DEMOLITION

1. THE CONTRACTOR SHALL OBTAIN THE SERVICES
OF EATON TO UPDATE THE ARC FLASH
ANALYSIS/COORDINATION STUDY/SHORT CIRCUIT
ANALYSIS INCLUDING FLINT 3RD AVENUE PUMP
STATION.

2. CONTRACTOR/EATON TO INCLUDE IN BID TO WALK
THE SITE, FIELD VERIFY THE WORK BEING SHOWN,
COLLECT THE NECESSARY FIELD DATA AND REVISE
THE ARC FLASH ANALYSIS TO INCLUDE THE WORK
SHOWN ON THE CONTRACT DRAWINGS. TURN OVER
SKM FILES TO OWNER AT PROJECT COMPLETION
FOR THE WPC/WWTP, AND FLINT 3RD AVENUE PUMP
STATION.

NOTES:



K1

1200A
N.O.

600A

150E

4"C(3#2/0, 8 KV RATED, 1#4/0)

BLOWER NO.3

K1 1200AN.C.

FROM EXISTING MAIN, 5 KV
SWITCHGEAR-S2. SEE SHEET
E-102. FEEDER BREAKER NO.1
AT EXISTING SWITCHGEAR-S2

4"C(3#500 KCMIL, 8 KV RATED, 1#4/0)

4"C(3#500 KCMIL, 8 KV RATED, 1#4/0)

600A

150E

BLOWER NO.2

4160V
750 KVA

480V/277V
3 PH, 4 W

BLOWER
SKID

4160V
750 KVA

480V/277V
3 PH, 4 W

BLOWER
SKID

BPP

4160V
750 KVA

480V/277V
3 PH, 4 W

BLOWER
SKID

T P

L

L

2"C(20-3/C#16SH)

2"C(30#12)

2"C(40#14)

1"C(1-12 STRAND MULTIMODE F.O. CABLE)

BLOWER NO.1

K1 1200AN.C.

3 - K1 LOCKS
2 - K1 KEYS

5 KV, 3 PH, 3W, 60 HZ, 1200A BUS, 60 KVBIL,
50 KA RMS SYM. BRACING

BLOWER
PACKAGE NO.1

BLOWER
PACKAGE NO.2

BLOWER
PACKAGE NO.3

MVUS NO.1 - BLOWER SWITCHGEAR
LOCATED IN BLOWER ROOM

PROPOSED BLOWER SWITCHGEAR (MVUS NO.1)
5 KV, 60 KVBIL, 350 MVA RATED. NEMA 12 ENCLOSURE.

5 KV, 3 PH, 3W, 60 HZ, 1200A BUS, 60 KVBIL, 50 KA RMS SYM. BRACING

600A

150E

T P

T P

T P

V V

V V

V V

V V

600AK2

200E

5"C(3#500,8 KV RATED,1#4/0)

2 - K2 LOCKS
1 - K2 KEY

SURGE ARRESTORS. (TYP.)

SWITCH TO BE RATED 50 KA
RMS SYM. BRACING. (TYP.)

V V

V V

V V

V V

T P

L

L

2"C(20-3/C#16SH)

2"C(30#12)

2"C(40#14)

T P

T P

T P

V V

V V

V V

V V

T P

L

L

2"C(20-3/C#16SH)

2"C(30#12)

2"C(40#14)

T P

T P

T P

EXACT FUSE SIZE PER
COORDINATION STUDY. (TYP.)

LP-MCC-XP1 SPARE BREAKER

1"C(3#10)

BPP

1"C(1-12 STRAND MULTIMODE F.O. CABLE)

1"C(3#10) BPP

1"C(1-12 STRAND MULTIMODE F.O. CABLE)

1"C(3#10)

FEEDERS TO GRIT-B

FROM EXISTING MAIN, 5 KV
SWITCHGEAR-S2. SEE SHEET
E-102. FEEDER BREAKER NO.10
AT EXISTING SWITCHGEAR-S2.

FEEDER
MAINTENANCE/
A-GRIT/B-GRIT

FEEDER
MAINTENANCE/
A-GRIT/B-GRIT

BLOWER
NO.1

TS MAIN
NO.1

TIE BLOWER
NO.2

MVUS NO.1 FRONT ELEVATION
NO SCALE

NEMA 12 ENCLOSURE

115"H± X 36"W X 66"D. (TYP.)

600E

SURGE ARRESTORS. (TYP.)

600E

GROUND BUS

INCLUDE PROVISIONS FOR FUTURE
SWITCHGEAR TO BE ADDED.

600AK2

200E

JB

5"C(3#500,8 KV RATED,1#4/0)
JB

2-1 2-2 2-3

C C C

2"C(6#12,12#14)
1"C(4-2/C#16SH)

1-1 1-2 1-3

C C C

3-1 3-2 3-3

C C C30
A

30
A

30
A

30
A

30
A

30
A

30
A

30
A

30
A

MOTORIZED
VALVES

MOTORIZED
VALVES

MOTORIZED
VALVES

LSIG LSIG LSIG

1"C(12#14) EA.
1"C(4#10) EA.
1"C(2-2/C#16SH) EA.
9 CONDUITS TOTAL.

2"C(6#12,12#14)
1"C(4-2/C#16SH)

1"C(12#14) EA.
1"C(4#10) EA.
1"C(2-2/C#16SH) EA.
9 CONDUITS TOTAL.

2"C(6#12,12#14)
1"C(4-2/C#16SH)

1"C(12#14) EA.
1"C(4#10) EA.
1"C(2-2/C#16SH) EA.
9 CONDUITS TOTAL.

LP-MCC-XP1 SPARE BREAKER

LP-MCC-XP1 SPARE BREAKER

COORDINATE SENSOR
LOCATION WITH BLOWER
MANUFACTURER. (TYP.)

COORDINATE EXACT
DIMENSIONS WITH
SWITCHGEAR
MANUFACTURER.

MAIN NO.1 MAIN NO.2

BLOWER
NO.3

4"C(3#2/0, 8 KV RATED, 1#4/0)4"C(3#2/0, 8 KV RATED, 1#4/0)

TS TS

EMPTY STRUCTURE/SECTION.  (FOR
CONDUIT/WIRES TO EXISTING TRANSFORMERS
12A, AND 12B IMMEDIATELY BESIDE MVUS NO.1)

RECONNECT TO NEW S2
SWITCHGEAR FEEDER
BREAKERS AS SHOWN.

FEEDS TO SHEET E-102

TSMAIN
NO.2
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EXISTING DRAWING FROM PREVIOUS PROJECT.
PROPOSED WORK SHOWN CIRCLED.



EXISTING PARTIAL POWER ONE-LINE DIAGRAM
NO SCALE

600A

150E

500 KVA
4160V, 3 PH,
60 HZ, 60 KVBIL,
480/277V, 5.75% Z

2-5"C(3#500 KCMIL, 1#4/0)

TO NEW MCC-XP2A IN
GRIT-A BUILDING

5"C(3#500 KCMIL, 8 KV RATED, 1#4/0)

600A

80E

SURGE ARRESTORS. (TYP.)

225 KVA
4160V, 3 PH,
60 HZ, 60 KVBIL,
480/277V, 5.75% Z

HANDHOLE NO.1.

5"C(3#500 KCMIL, 1#4/0)

EXISTING CONDUIT/WIRE TO EXISTING
MCC-13 IN MAINTENANCE BUILDING.

TO EXISTING MCC-13
MAIN BREAKER IN

MAINTENANCE/VEHICLE
STORAGE BUILDING

600A

150E

500 KVA
4160V, 3 PH,
60 HZ, 60 KVBIL,
480/277V, 5.75% Z

2-5"C(3#500 KCMIL, 1#4/0)

TO EXISTING MCC-7D
IN GRIT-B BUILDING

LOWER LEVEL

PROVIDE CPT, PRIMARY AND
SECONDARY FUSING, AND
THERMOSTATICALLY CONTROLLED
STRIP HEATER. (TYP.)

OIL FILLED PADMOUNT TRANSFORMER.
ENVIRONMENTALLY FRIENDLY FILL
FLUID. (TYP. OF 3 TRANSFORMERS)

NEMA 3R/4 STAINLESS STEEL
ENCLOSURE. 5 KV LOAD
INTERRUPTER SWITCH. 38 KA
RMS SYM. BRACING.

NEMA 3R/4 STAINLESS STEEL
ENCLOSURE. 5 KV, 60 KVBIL LOAD
INTERRUPTER SWITCH. 38 KA RMS
SYM. BRACING.

5"C(3#500 KCMIL, 8 KV RATED, 1#4/0)

5"C(3#500 KCMIL, 8 KV RATED, 1#4/0) 5"C(3#500 KCMIL, 8 KV RATED, 1#4/0) 5"C(3#500 KCMIL, 8 KV RATED, 1#4/0)

120VAC120VAC120VAC

PROVIDE CPT, FUSING,
AND THERMOSTATICALLY
CONTROLLED STRIP
HEATER. (TYP.)

LSI
750A

LSI
750A

LSI
300A

BREAKERS TO HAVE ADJUSTABLE LSI SETTINGS.
BREAKER TO HAVE 85KA RMS SYM BRACING.
(TYP.) FURNISH NAMETAGS INDICATING
SECONDARY CIRCUIT BREAKER IN TRANSFORMER
SECONDARY COMPARTMENTS. (TYP.)

BREAKERS TO HAVE ADJUSTABLE LSI SETTINGS.
BREAKER TO HAVE 85KA RMS SYM BRACING.
(TYP.) FURNISH NAMETAGS INDICATING
SECONDARY CIRCUIT BREAKER IN TRANSFORMER
SECONDARY COMPARTMENTS. (TYP.)

INTERCEPT EXISTING CONDUIT/WIRE. REWORK TO NEW
PRE-CAST HANDHOLE NO.1. SPLICE EXISTING WIRES TO
NEW WIRES FROM NEW PADMOUNT TRANSFORMER.

5"C(3#500 KCMIL, 8 KV RATED, 1#4/0)

5"C(3#500 KCMIL, 8 KV RATED, 1#4/0)

BREAKERS TO HAVE ADJUSTABLE LSI SETTINGS.
BREAKER TO HAVE 85KA RMS SYM BRACING.
(TYP.) FURNISH NAMETAGS INDICATING
SECONDARY CIRCUIT BREAKER IN TRANSFORMER
SECONDARY COMPARTMENTS. (TYP.)

PROVIDE SWITCH WITH IR WINDOWS.
TYPICAL OF THREE SWITCHES.

K2 K2

4 - K2 LOCKS
3 - K2 KEYS

SURGE ARRESTORS. (TYP.) SURGE ARRESTORS. (TYP.)

600A600A 600A600A600A600A

PROVIDE SWITCH WITH IR
WINDOWS. TYPICAL OF
THREE SWITCHES.

NEMA 3R/4 STAINLESS STEEL
ENCLOSURE. 5 KV LOAD
INTERRUPTER SWITCH. 38 KA
RMS SYM. BRACING.

PROVIDE SWITCH WITH IR
WINDOWS. TYPICAL OF
THREE SWITCHES.

INSTALL TWO NEW K2 LOCKS. MATCH EXISTING
K2 LOCKS AT MVUS NO.1. 4 - K2 LOCKS, 3 - K2 KEYS.

PROVIDE CPT, FUSING,
AND THERMOSTATICALLY
CONTROLLED STRIP
HEATER. (TYP.)

FROM BLOWER
SWITCHGEAR
SHEET E-101

FROM BLOWER
SWITCHGEAR
SHEET E-101
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EXISTING DRAWING FROM PREVIOUS PROJECT.
SHOWN FOR INFORMATION ONLY.



NOTE:
1. EXISTING SWITCHGEAR WAS RECENTLY UPGRADED BY

OWNER. SEE PICS ABOVE FOR ADDITIONAL INFORMATION.

2. CONTRACTOR TO INCLUDE IN BID A COMPLETE ARC
FLASH/SHORT CIRCUIT ANALYSIS/COORDINATION STUDY
FOR THE FLINT 3RD AVENUE PUMP STATION. SEE
SPECIFICATIONS AND NOTES ON CONTRACT DRAWINGS
FOR ADDITIONAL REQUIREMENTS.

EXISTING FLINT 3RD AVENUE PUMP
STATION - PARTIAL ONE-LINE DIAGRAM

(VFD) (VFD)

EXISTING ROCKWELL
POWERFLEX 700V VFD

SEE SHEET E-110 FOR NEW 15KV EQUIPMENT TO
BE FURNISHED, INSTALLED AND CONNECTED.

NOTES:
1. INSTALL NEW CONCRETE PADS FOR NEW SUBSTATION STYLE TRANSFORMERS, PRIMARY SWITCHES AND SECONDARY SWITCHES.

2. INSTALL NEW CONDUIT/WIRE FROM EACH EXISTING CONSUMERS ENERGY COMPANY SERVICE POLE TO EACH NEW
TRANSFORMER PRIMARY SWITCHES.

3. COORDINATE DISCONNECTION AND CONNECTION OF NEW CABLES WITH CONSUMERS ENERGY AND PAY ANY CONSUMERS
ENERGY FEES ASSOCIATED WITH THIS WORK.

4. INSTALL NEW SECONDARY CONDUIT/WIRE FROM NEW TRANSFORMER SECONDARIES TO EXISTING STATION.  INTERCEPT
EXISTING EXTERIOR CONDUITS AT STATION WALL AND INSTALL NEW CABLES INTO STATION TO EXISTING SWITCHGEAR AND
RECONNECT TO EXISTING INDOOR SWITCHGEAR.

5. DUCTBANKS TO BE STAINED RED, AND A YELLOW NO.10 PROLINE TRACER WIRE SHALL BE INSTALLED OVER EACH NEW
DUCTBANK TO EACH EXISTING SERVICE POLE. DUCTBANK TO INCLUDE A BARE 4/0 GROUND CABLE. CONCRETE TO BE 4000 PSI
STRENGTH.

6. INCLUDE IN BID TO PERFORM AN ARC FLASH/SHORT CIRCUIT/COORDINATION STUDY FOR THE FLINT 3RD AVENUE PUMP STATION. 
TURN OVER RESULTS INCLUDING SKM FILES TO OWNER.  EATON TO FIELD COLLECT EXISTING DATA TO PERFORM THE
ANALYSES'.  REFER TO ONE-LINE DIAGRAM AND PHOTOS OF EXISTING SWITCHGEAR.  FIELD VERIFY EXISTING ELECTRICAL
ONE-LINE PROVIDE THE ANALYSIS'S.

7. FIELD LOCATE NEW CONCRETE PADS TO SUIT EXISTING YARD AREA.  PROVIDE CLEARANCES AROUND PAD TO SUIT NEC
REQUIREMENTS.
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EXISTING DRAWING FROM PREVIOUS PROJECT.
PROPOSED WORK SHOWN BOLD,

CROSSHATCHED, AND/OR CIRCLED.
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EXISTING DRAWING FROM PREVIOUS PROJECT.
SHOWN FOR INFORMATION ONLY
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EXISTING FLINT 3RD AVENUE PUMP STATION  - PARTIAL ONE-LINE DIAGRAM



INSTALL NEW CONDUIT, WIRE, RISER RACK, BUS, CONCRETE BOXES (EXTENDED UP 6 FEET MINIMUM), ETC. (TO MATCH
EXISTING)  AND DUCTBANKS FROM NEW SWITCHGEAR S1 NORTH AND S1 SOUTH TO EXISTING CONSUMERS ENERGY

TRANSFORMERS. COORDINATE SECONDARY CONNECTIONS AT TRANSFORMERS WITH CONSUMERS ENERGY. SEE NOTES,
AND DETAILS. (TYP. OF TWO TRANSFORMERS/TWO ELECTRIC SERVICES.)

CONSUMERS ENERGY TRANSFORMER YARD

METERING BY CPCO.

METERING BY CPCO.

4160V, 3 PH, 3W, SERVICE.

5,000 KVA

FEED NO.2
46,000V.

4160V, 3 PH, 3W, SERVICE.

5,000 KVA

FEED NO.1
46,000V.

M M
PT'S

CT'S

PT'S

CT'S

2000A, 5 KV, 60 KVBIL,
50 KA RMS SYM. RATING
N.C.
(MB-1)

HEATERS, BREAKER,
AND CONTROLS.

MULTILIN SR850
(PROVIDE EATON EQUAL) (TYP.)

ROCKWELL PM-5000 SERIES WITH
KEYPAD. FURNISH ETHERNET SWITCH
TO CONNECT PM TO NETWORK. PROVIDE
ONLINE UPS FOR EACH PM. (TYP.)

CAT-6 TO SWITCH. (TYP.)

FURNISH SEPARATE TOP
ENCLOSURE IF REQUIRED
BY MANUFACTURER. (TYP.)

E-NET

A

PF

V

W

E-NET51

27/
47X

27/
47

4160V-120V

3-PTS
(L-L)

3 CT'S
2000/5

CPT
3 KVA MIN.
4160V-120V

86CS
43

52
MB-N

27

47

TO SWITCH

FROM PLC

PLC
LOCKOUT FROM PLC

2000A, 5 KV, 60 KVBIL,
50 KA RMS SYM.
N.C.
(MB-2)

HEATERS, BREAKER,
AND CONTROLS.

MULTILIN SR850 (TYP.)
(PROVIDE EATON EQUAL) (TYP.)

ROCKWELL PM-5000 SERIES WITH
KEYPAD OR EATON EQUAL (TYP).
FURNISH ETHERNET SWITCH TO
CONNECT PM TO NETWORK. PROVIDE
ONLINE UPS FOR EACH PM. (TYP.)

CAT-6 TO SWITCH. (TYP.)

FURNISH SEPARATE TOP
ENCLOSURE IF REQUIRED
BY MANUFACTURER. (TYP.)

E-NET

A

PF

V

W

E-NET51

27/
47X

27/
47

4160V-120V

3-PTS
(L-L)

3 CT'S
2000/5

CPT
3 KVA MIN.
4160V-120V

86CS
43

52
MB-S

TO SWITCH

FROM PLC

PLC
LOCKOUT FROM PLC

3 - 6"C(3#600 KCMIL, 133% 15 KV RATED, 1#250 KCMIL) EACH.
CABLES TO CONFORM TO CPCO STANDARDS. (TYP.)

TO PLC TO PLC

CAT-6 TO SWITCH. (TYP.)CAT-6 TO SWITCH. (TYP.)

51
N

51
N

52
EPS1

52

TO EAST PUMP
STATION NEW SWITCH/
TRANSFORMER NO.1

TO BLOWER BUILDING
SWITCHGEAR NO.2

(WWTP)

52
EPS2

52

POWER FACTOR
CORRECTION CONTROLS

S2-2S2-1

TO BLOWER BUILDING
SWITCHGEAR S2

(WWTP)

TO EAST PUMP
STATION NEW SWITCH/

TRANSFORMER NO.2

POWER FACTOR
CORRECTION CONTROLS

OUTDOOR SWITCHGEAR
NO.1 (S1-NORTH)

OUTDOOR SWITCHGEAR
NO.1 (S1-SOUTH)

3 - 6"C(3#600 KCMIL, 133% 15 KV RATED, 1#250 KCMIL) EACH.
CABLE TO CONFORM TO CPCO STANDARDS. (TYP.)

1200A 1200A 1200A 1200A

E-NET
CAT-6 TO SWITCH. (TYP.)

E-NET
CAT-6 TO SWITCH. (TYP.)

3 CT'S
1200/5

3 CT'S
600/5

E-NET50 515051E-NET
3 CT'S
1200/5

3 CT'S
600/5

E-NET50 515051E-NET

5"C(3#500 KCMIL, 8 KV RATED, 133%,1#250 KCMIL) TO EAST
PUMP STATION VIA NEW MANHOLE. SEE SHEET E-011.

2 - 6"C(3#600 KCMIL, 8 KV RATED, 133%,1#250 KCMIL)
VIA EXISTING VAULT IN YARD. SEE SHEET E-011.

5"C(3#500 KCMIL, 8 KV RATED, 133%,1#250 KCMIL) TO EAST
PUMP STATION VIA NEW MANHOLE. SEE SHEET E-011.

2 - 6"C(3#600 KCMIL, 8 KV RATED, 133%,1#250 KCMIL)
VIA EXISTING VAULT IN YARD. SEE SHEET E-011.

1. CONTRACTOR SHALL OBTAIN THE SERVICES OF ONE OF THE FOLLOWING AUTHORIZED
CONSUMERS ENERGY CONTRACTORS, KENT POWER, NEWKIRK ELECTRIC, OR
HYDECKER-WHEATLAKE, TO PERFORM THE FOLLOWING ITEMS AS PART OF THIS PROJECT
WITHIN THE CONSUMERS ENERGY TRANSFORMER YARD.

A. WITHIN THE EXISTING CONSUMERS ENERGY COMPANY TRANSFORMER YARD DEMOLISH THE
EXISTING CONDUITS, SUPPORT RACKS, WIRES, WEATHERHEADS AND CONCRETE BASES
FROM EACH SERVICE.

B. WITHIN THE EXISTING TRANSFORMER YARD INSTALL THE NEW DUCTBANKS, CONDUIT AND
WIRES FROM EACH EXISTING TRANSFORMER TO THE NEW S1 NORTH SWITCHGEAR AND S1
SOUTH SWITCHGEAR ONE SOURCE AT A TIME.  INSTALL NEW RISER RACKS TO SUPPORT NEW
CONDUITS AND WIRES. INSTALL NEW WEATHERHEADS/CONDUIT SEALS TO MATCH EXISTING.

C. RESTORE TRANSFORMER YARD AREA WITHIN FENCE BACK TO ORIGINAL CONDITION. 
REPLACE EXISTING STONES TO RETURN YARD TO ORIGINAL CONDITION.

D. GROUND THE EXISTING FENCE TO THE NEW GROUND MAT AS CALLED FOR ON CONTRACT
DRAWINGS.

E. BOND NEW CONDUIT SUPPORT RACKS TO EXISTING STRUCTURES AND TO NEW GROUND MAT.

F. REMOVE FENCE AND REINSTALL FOLLOWING CONSTRUCTION COMPLETION.

NOTES:

FCP NO.1
2"C(1-12 STRAND F.O. CABLE)

PROVIDE BREAKERS WITH IR WINDOWS

TO PLC I/O

27

47 TO PLC I/O

FCP NO.1
2"C(1-12 STRAND 50 MICRON
MULTIMODE CABLE)

PROVIDE BREAKERS WITH IR WINDOWS (TYP.)

500/5
100/5
3 CT'S

32

TO PLC

MULTITAP C.T. SET FOR
MAXIMUM SENSITIVITY

51G
1 CT
50/5

TO PLC
I/O

51G
1 CT
50/5

TO PLC
I/O

51G
1 CT
50/5

TO PLC
I/O

51G
1 CT
50/5

TO PLC
I/O

500/5
100/5
3 CT'S

32

TO PLC

MULTITAP C.T. SET FOR
MAXIMUM SENSITIVITY

KEYPAD KEYPAD

86CS
43

PLC
LOCKOUT FROM PLC

86 CS
43

PLC
LOCKOUT FROM PLC

BLOWER
SWITCHGEAR
(WWTP)
S2-L4

EAST PUMP STATION 1 (EPS1)

86

PLC
LOCKOUT FROM PLC

86 CS
43

PLC
LOCKOUT FROM PLC

BLOWER
SWITCHGEAR
(WWTP)
S2-L7

EAST PUMP STATION 2 (EPS2)

52
PF

52
PF

PROVIDE EACH BREAKER IN S1, AND S2 LINEUPS WITH
REMOTE RACKING PENDANT AND 75 FEET OF CABLE (TYP.)

CAPACITORS TO BE RATED FOR HIGH
HARMONIC RICH ENVIRONMENT.

CAPACITORS TO BE RATED FOR HIGH
HARMONIC RICH ENVIRONMENT.

900KVAR (6-150KVAR CAPACITORS 6-STEPS)

900KVAR (6-150KVAR CAPACITORS 6-STEPS)

86

52A

43

51

32

I/O TYP OF 3 BREAKERS. PROVIDE
INTERPOSING RELAYS FOR PLC
OUTPUTS FOR BREAKER OPEN,
BREAKER CLOSE.

CS
43

(900KVAR)

1200A

FURNISH LUGS AS REQUIRED (TYP.)

1200A

(900KVAR)
GROUND BUS
END TO END

GROUND BUS
END TO END

EATON AUTOVAR POWER
FACTOR CORRECTION
SYSTEM (TYP. OF 2 SYSTEMS)

86

52A

43

51

86

52A

43

51

86

52A

43

51

32

86

52A

43

51

86

52A

43

51

PROVIDE TWO EATON AUTOVAR POWER FACTOR CORRECTION SYSTEMS INTEGRAL
TO EACH METAL CLAD SWITCHGEAR LINE-UP(4160V) S1 NORTH AND S1 SOUTH. 
EACH SYSTEM TO INCLUDE THE FOLLOWING AT A MINIMUM:

POWER FACTOR CORRECTION SYSTEM TO INCLUDE AUTOMATICALLY SWITCHED
POWER FACTOR CORRECTION, HARMONIC FILTER DESIGN FOR CAPACITORS IN A
HARMONIC RICH ELECTRICAL ENVIRONMENT, MICROPROCESSOR BASED
CONTROLLER WITH MODBUS ETHERNET IP COMMUNICATIONS.  EACH SYSTEM TO
BE INTEGRATED INTO THE PANELVIEW DISPLAY, SHOWN AT S2 SWITCHGEAR
LINE-UP.  INCLUDE AN INTEGRAL MAIN BREAKER FOR EACH SYSTEM.  PROVIDE
HEAVY DUTY CAPACITOR CELLS RATED FOR 125% MINIMUM OF NOMINAL SYSTEM
VOLTAGE.  EACH SYSTEM TO INDIVIDUAL SURGE PROTECTION.  PROVIDE DISPLAY
INTERFACE/METERS AS REQUIRED FOR OPERATOR INPUT AND MONITORING
LOCALLY AT S1NORTH AND S1SOUTH SWITCHGEAR LINE-UPS. INCLUDE FOR UP TO
35 PARAMETERS TO BE PROGRAMMED AND DISPLAYED AT PANELVIEW AT S2
SWITCHGEAR.

BOTH SYSTEMS TO BE FULLY INTEGRATED INTO THE ROCKWELL PLC AND
PANELVIEW AT S2 SWITCHGEAR.  PROVIDE FOR COMPLETE MONITORING,
ALARMING AND CONTROL FROM THE PANELVIEW FOR THESE TWO POWER FACTOR
CORRECTION SYSTEMS.

CONTRACTOR/EATON TO TAKE MEASUREMENTS AT EACH EXISTING POWER
SOURCE TO DETERMINE EXACT AMOUNT OF HARMONIC CONTENT PRESENT ON
EACH SOURCE BEFORE SUBMITTING SHOP DRAWINGS ON POWER FACTOR
CORRECTION CAPACITORS AND ASSOCIATED FILTERS.  FILTERS TO BE SIZED
BASED ON THE RESULTS OF THE MEASUREMENTS TAKEN.

3 - 6"C(3#600 KCMIL, 133% 8 KV
RATED, 1#250 KCMIL) EACH.
CABLES TO CONFORM TO
CPCO STANDARDS. (TYP.)

3 - 6"C(3#600 KCMIL, 133% 8 KV
RATED, 1#250 KCMIL) EACH.
CABLES TO CONFORM TO
CPCO STANDARDS. (TYP.)

MULTILIN SR-889
(PROVIDE EATON EQUAL)
(TYP. ALL RELAYS)

MULTILIN SR-889
(PROVIDE EATON EQUAL)

52-S2-1 52-EPS1 S2-MBN 52-S2-2 52-EPS2 S2-MBS

2000A BUS, 5KV, 60KVBIL RATED 50KA RMS SYM. BRACING 2000A BUS, 5KV, 60KVBIL RATED 50KA RMS SYM. BRACING
50KA RMS SYM. BRACING (TYP.)

500MVA RATED

50KA RMS SYM. BRACING (TYP.)

52B 52B 52B 52B 52B 52B
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AUTOMATIC TRANSFER
SCHEME - (PLC)

OPEN TRANSITION

2 - 6"C(3#600 KCMIL 8KV, (133%), 1#250
KCMIL) EACH. CABLE TO CONFORM
TO CPCO STANDARDS. (TYP.)

MB-1
1200A, 5 KV, 60 KVBIL,
50 KA RMS SYM. BRACING
N.C.
S2-L3

MB-2
1200A, 5 KV, 60 KVBIL,
50 KA RMS SYM. BRACING
N.C.
S2-L7

HEATERS, BREAKER
CONTROLS, AND 83
CONTROL RELAYS.

3 CT'S
1200/5

HEATERS, BREAKER
CONTROLS, AND 83
CONTROL RELAYS.

TO
MB-1

BREAKER
TO
TIE

BREKER

TO
MB-2

BREAKER

MULTILIN SR850 OR EATON
EQUAL (TYP.) FROM PLC

MULTILIN SR850 OR
EATON EQUAL (TYP)

ROCKWELL PM5000 FURNISH
ETHERNET SWITCH TO CONNECT PM
TO NETWORK. PROVIDE ONLINE UPS
FOR EACH POWER MONITOR. (TYP.)

TIE

1200A 15 KV, 95 KVBIL,
50 KA RMS SYM.
N.O.

1200A BUS, 5 KV, 60 KVBIL, 50 KA RMS SYM. BRACING
1200A BUS, 5 KV, 60 KVBIL,
50 KA RMS SYM. BRACING

3 CT'S
1200/5

MULTILIN SR850

CAT-6 TO SWITCH. (TYP.)

4160V-120V

LIGHTNING ARRESTORS
KV RATING AS REQUIRED

LIGHTNING
ARRESTORS
KV RATING
AS REQUIRED

BREAKERS SHALL BE CAPABLE OF
BEING REMOTELY RACKED VIA
INTERNAL RACKING MECHANISM. (TYP.)

FURNISH SEPARATE TOP
ENCLOSURE IF REQUIRED
BY MANUFACTURER. (TYP.)

E-NETE-NET

A

PF

V

W

E-NET

27/
47X

27/
47

3-PTS
(L-L) CPT

3 KVA MIN.
4160V-120V

A

PF

V

W

E-NET 5151

27/
47X

27/
47

4160V-120V

3-PTS
(L-L)

3 CT'S
1200/5

CPT
3 KVA MIN.
4160V-120V

86
1

CS
43

52
MB-1

52
MB-2

86
2

CS
43

52
TIEE-NET

86
T

CS
43

51

FROM PLC

52
FB7 1200A52

FB6 1200A52
FB5 1200A1200A52

FB2 1200A52
FB1 1200A

CONTROL LOGIX
PLC-L82

WITH I/O CARDS AS REQUIRED

STRATIX 5800
SWITCH

S2 SWITCHGEAR 5KV, 60 KVBIL, 500 MVA RATED
METAL CLAD SWITCHGEAR, NEMA 12 ENCLOSURE.

3 CT'S
1000/5

86

CS
43

51

E-NET

MULITLIN SR850. (TYP.)

86

CS
43

51

E-NET

86

CS
43

51

E-NET

3 CT'S
1000/5

86

CS
43

51

E-NET

86

CS
43

51

E-NET

86

CS
43

51

E-NET

STRATIX 5800
SWITCH

STRATIX 5800
SWITCH

STACKING
CABLE

I/O SWITCH

I/O SWITCH

LAN SWITCH

52A

86

51

43A

CONTACTS TO PLC.
(TYP. FOR EACH BREAKER.)
ALO FURNISH INTERPOSING
RELAYS FOR EACH
BREAKER FOR OPEN AND
CLOSE CONTROL (TYP.)

PM 5000 TO INCLUDE POWER
QUALITY, AND WAVE FORM
CAPTURE ANALYSIS. (TYP.)

POWER MONITOR TO INCLUDE
POWER QUALITY, AND WAVE
FORM CAPTURE ANALYSIS. (TYP.)

27

47

B

A

43A

86
TO PLC I/O.

(TYP. FOR EACH BREAKER.)

505050505050
51

PROVIDE THERMOSTATICALLY
CONTROLLED STRIP HEATERS FOR
EACH BREAKER SECTION. (TYP.)

2 KVA ONLINE UPS (MIN.)

SWITCHGEAR BREAKERS TO BE PROVIDED
WITH REMOTE CONTROL MECHANISM TO
OPERATE BREAKERS REMOTELY.
PROVIDE WITH 75 FT. OF CABLE MINIMUM.

TO PLC/TIETO PLC/TIE

PANELVIEW PLUS
1500 SERIES 7

PERFORMANCE PLUS

2 - 6"C(3#600 KCMIL, 133% 8KV
RATED, 1#250 KCMIL) EACH.
CABLE TO CONFORM TO CPCO
STANDARDS. (TYP.)

FIREWRAP EXISTING CABLES IN EACH BREAKER COMPARTMENT. (TYP.)

PROVIDE BREAKERS WITH IR WINDOWS. (TYP.)

50 KA RMS SYM. BRACING.
(TYP. ALL BREAKERS.)

PROVIDE ONE LICENSED
COPY TO OWNER OF
FACTORYTALK VIEW
STUDIO 4 MACHINE
ADDITION.
9701-VWSTMENE.

OPEN/
CLOSE/
LOCKOUT
FROM
PLC

52
FB8 1200A86

CS
43

51

E-NET

50

52
FB4 1200A86

CS
43

51

E-NET

50

OPEN/
CLOSE/
LOCKOUT
FROM
PLC

OPEN/CLOSE/
LOCKOUT FROM PLC

PROVIDE 2 - SETS OF LUGS. (TYP.)
MATCH EXISTING CABLES/SIZES. BREAKERS TO BE ELECTRICALLY INTERLOCKED.

(AUTOMATIC TRANSFER SCHEME BETWEEN MAIN
BREAKERS, AND TIE) AT S2 SWITVHGEAR. ALSO PROVIDE
MANUAL OPEN/CLOSE CONTROL FROM SCADA.)

FROM OUTDOOR S1-SOUTH
SWITCHGEAR SEE SHEET E-105

FROM OUTDOOR S1-NORTH
SWITCHGEAR SEE SHEET E-105

S2 SWITCHGEAR (BLOWER BUILDING-WWTP)

EXISTING 5KV FEEDERS. SEE SHEET E-100.
SEE ALSO NOTES, THIS SHEET

EXISTING 5KV FEEDERS. SEE SHEET E-100.
SEE ALSO NOTES, THIS SHEET

FROM NEW
S1-SOUTH

SEE SHEET E-105

FROM NEW
S1-NORTH

SEE SHEET E-105

TO
 F

B-
1

TO
 F

B-
2

TO
 F

B-
3

TO
 F

B-
4

TO
 F

B-
5

TO
 F

B-
6

TO
 F

B-
7

TO
 F

B-
8

BPP

BPP
1"C(16#14)

2"C(1-12 STRAND 50 MICRON MULTIMODE FIBER CABLES)

CONNECT TO SPARE INPUT AT BPP

S2-L11S2-L10S2-L9S2-L8

51G

52
FB3

S2-L3S2-L2S2-L1S2-L0

OPEN/
CLOSE/
LOCKOUT
FROM
PLC

OPEN/
CLOSE/
LOCKOUT
FROM
PLC

OPEN/
CLOSE/
LOCKOUT
FROM
PLC

OPEN/
CLOSE/
LOCKOUT
FROM
PLC

OPEN/
CLOSE/
LOCKOUT
FROM
PLC

OPEN/
CLOSE/
LOCKOUT
FROM
PLC

51
G

3 CT'S
1000/5

51
G

3 CT'S
1000/5

51
G

3 CT'S
1000/5

51
G

1 CT
50/5

1 CT
50/5

1 CT
50/5

1 CT
50/5

51
G

3 CT'S
1000/5

51
G

3 CT'S
1000/5

51
G

3 CT'S
1000/5

51
G

1 CT
50/5

1 CT
50/5

1 CT
50/5

1 CT
50/5

CAT-6 TO SWITCH. (TYP.)

51
N

TO PLC

51
N

TO PLC

P/SCONTROL LOGIX
I/O RACK

P/S

E-NET

E-
N

ET

PROVIDE WITH ETHERNET CARDS
FOR LAN AND I/O COMMUNICATIONS

CONTRACTOR TO FURNISH AND INSTALL
NEW LUGS/TERMINATIONS FOR EACH
CABLE. MATCH EXISTING LINES. (TYP.)

32-1 (S1 NORTH)

32-2 (S1 SOUTH)

52-MB-1A (S1 NORTH)

52-MB-2A (S1 SOUTH)

PLC OUTPUTS CONNECT
TO SPARE INPUTS AT BPP
COORDINATE
PROGRAMMING WITH
OWNER/TETRATECH  TO
INTERLOCK WITH EXISTING
GENERATOR CONTACTOR

1. CONTRACTOR SHALL INCLUDE IN BID TO FURNISH AND INSTALL NEW LUGS AND
TERMINATION KITS ON ALL EXISTING CABLES TO BE RECONNECTED.

2. CONTRACTOR SHALL FIELD MEASURE EXISTING CABLE LANDING POINTS
REQUIRED ON NEW SWITCHES, PADMOUNT TRANSFORMERS, METAL CLAD
BREAKERS, AND LOAD INTERRUPTER SWITCHES FOR RECONNECTION OF
EXISTING CABLES.  CONTRACTOR SHALL FIELD COORDINATE WITH EATON TO
PROVIDE BUS/PAD EXTENSIONS SO THAT EXISTING CABLES CAN BE
RECONNECTED.

3. WHERE EXISTING CONDUITS ARE TO BE REUSED, AND NEW CONCRETE PADS ARE
TO BE POURED, CONTRACTOR SHALL PROTECT EXISTING PRIMARY AND
SECONDARY CONDUITS AND POUR NEW CONCRETE PADS AROUND THESE
EXISTING CONDUITS. TYPICAL FOR PADMOUNT AND SUBSTATION STYLE
TRANSFORMERS ALSO.

4. FOR THE SUBSTATION STYLE TRANSFORMERS THAT ARE BEING REPLACED,
CONTRACTOR SHALL COORDINATE WITH TRANSFORMER MANUFACTURER TO
PROVIDE PRIMARY SWITCHES, TRANSFORMERS AND SECONDARY CONNECTION
CABINETS TO MATCH THE EXISTING DIMENSIONS SUCH THAT THE EXISTING
PRIMARY AND SECONDARY CONDUITS AND WIRES CAN BE REUSED AND
RECONNECTED.  PROVIDE NEW LUGS AND NEW TERMINATION KITS ON ALL
EXISTING CABLES TO BE REUSED.

5. PROVIDE NEW LUGS AND TERMINATION KITS FOR ALL NEW AND ALL EXISTING
CABLES SHOWN TO BE PROVIDED THIS CONTRACT.

6. FIRE WRAP ALL NEW CABLES WITHIN EXISTING VAULTS/ MANHOLES AND WITHIN
NEW SWITCH AND BREAKER COMPARTMENTS, AND NEW MANHOLES.

7. CORE NEW HOLES THRU EXISTING FLOOR IN BLOWER ROOM AND EQUIPMENT
ROOM AS REQUIRED TO SUIT NEW S2 AND S3 SWITCHGEAR LINEUPS. SEAL
UNUSED HOLES WITH MORTAR.

NOTES:

GROUND BUS END TO END

INSTALL NEW WIRES IN EXISTING DUCTBANK TO
EXISTING MANHOLE/VAULT YARD NEAR CPCO FENCE.
INSTALL NEW CONDUITS/WIRES TO SWITCHGEAR FROM
EXISTING VAULT/MANHOLE. SEE SHEET E-011.

SPLICE NEW WIRES ONTO EXISTING WIRES. EXTEND TO
NEW SWITCHGEAR IN 5" RMC CONDUITS. CORE NEW HOLES
THROUGH VAULT WALL, AND BLOWER ROOM FLOOR TO
ACCOMMODATE NEW CONDUITS/WIRES. ASSUME FOR
EACH CIRCUIT TO EXTEND CONDUIT/WIRE - 50 FEET.
ASSUME WIRE SIZE AT 500KCMIL EACH 3-PHASE CIRCUIT.
PLUS 250KCMIL GROUND WIRE.

CORE HOLES THROUGH VAULT WALL, AND FLOOR FOR NEW WIRES
FOR BOTH MAIN BREAKERS. (TYP. OF 4 - 5" RMC CONDUITS)

SPLICE NEW WIRES ONTO EXISTING WIRES. EXTEND TO
NEW SWITCHGEAR IN 5" RMC CONDUITS. CORE NEW HOLES
THROUGH VAULT WALL, AND BLOWER ROOM FLOOR TO
ACCOMMODATE NEW CONDUITS/WIRES. ASSUME FOR
EACH CIRCUIT TO EXTEND CONDUIT/WIRE - 50 FEET.
ASSUME WIRE SIZE AT 500KCMIL EACH 3-PHASE CIRCUIT.
PLUS 250KCMIL GROUND WIRE.

ADJUST OVERCURRENT SETTINGS TO PROTECT EXISTING WIRE. (TYP.)

E-
N

ETE-
N

ET
E-

N
ET

1. TRANSFER:   WITH THE MAIN AND TIE BREAKERS IN THE AUTOMATIC MODE AND UPON THE LOSS OF
VOLTAGE ON EITHER SOURCE, THE RESPECTIVE MAIN SHALL OPEN AFTER A SUITABLE TIME DELAY
AND THE TIE SHALL THEN CLOSE IF NO LOCKOUT CONDITION EXISTS. IF THE REMAINING SOURCE HAS
A LOSS OF VOLTAGE ITS RESPECTIVE MAIN BREAKER SHALL OPEN. THE TIE REMAINS CLOSED.

2. RETRANSFER:   UPON RETURN OF THE LOST VOLTAGE AND AFTER A SUITABLE TIME DELAY THE TIE
BREAKER SHALL OPEN. IF NO LOCKOUT CONDITION EXISTS, THE MAIN SHALL THEN CLOSE AFTER A
SUITABLE TIME DELAY THE MAIN MUST BE IN AUTOMATIC FOR THE MAIN TO CLOSE ON RETRANSFER
AND THE TIE BREAKER MUST BE IN AUTOMATIC OR OFF AND OPEN. IF SIMULTANEOUS RESTORATION
OF BOTH SOURCES SHOULD OCCUR, THE TIE SHALL OPEN AND THEN BOTH MAINS SHALL CLOSE.

3. LOCKOUT:   PROTECTIVE TRIPPING OF EITHER MAIN BREAKER, AS CAUSED BY 51 OR 51G RELAYS,
SHALL CAUSE THE HAND RESET LOCKOUT RELAY, 86, TO OPERATE. THIS SHALL PREVENT THE
OPERATION OF THE TRANSFER SCHEME OR RECLOSING OF THE RESPECTIVE BREAKERS UNTIL SUCH
TIME AS THE LOCKOUT HAS BEEN RESET.

4. MANUAL:   WITH THE AUTOMATIC-MANUAL SWITCHES, 43, IN MANUAL MODE THE MAINS AND TIE
BREAKERS ARE UNDER CONTROL OF THEIR RESPECTIVE CONTROL SWITCHES 52CS, THESE
BREAKERS SHALL BE INTERLOCKED SO THAT BOTH MAINS CANNOT BE CLOSED WITH THE TIE
BREAKER CLOSED.

5. SYMBOLS WITHOUT QUANTITY NUMBERS ASSUMED TO BE ONE.

6. TRANSFER SCHEME LOGIC SHALL BE IMPLEMENTED WITHIN ROCKWELL CONTROL LOGIX PLC. SEE
SHEET E-010 FOR ADDITIONAL INFORMATION, AND REQUIREMENTS.

7. FEEDER BREAKERS SHALL BE CAPABLE OF BEING CONTROLLED MANUALLY FROM PV-1500/PLC
WHEN NOT IN AUTOMATIC OPERATION.

8. SEMI-AUTOMATIC TRANSFER:  IN THIS MODE, WHEN POWER IS TRANSFERRED AND TIE BREAKER IS
CLOSED,  THE RE-TRANSFER SHALL BE SOFTWARE SELECTABLE TO BE MANUALLY INITIATED VERSUS
AUTOMATICALLY TRANSFER BACK TO BOTH MAIN SOURCES AND THE TIE BREAKER OPEN. THIS WILL
BE THE NORMAL METHOD OF OPERATIONS, SOFTWARE SELECTABLE.

TRANSFER SCHEME SEQUENCE
OF OPERATION - (S2 SWITCHGEAR)

52B

PROVIDE POWER
MONITOR FOR EACH
FEEDER BREAKER (TYP.
OF 8 FEEDER BREAKERS)
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NO SCALE

COORDINATE EXACT DIMENSIONS WITH SWITCHGEAR MANUFACTURER.
(TYP ALL LINEUPS S1, S2, AND S3)
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PMPMPMPMPMPMPM

36"±

36"±

CONTROLS
SECTION

CONTROLS
SECTION

LOCATE PLC/RACKS, ETHERNET
SWITCHES NEAR FRONT /INTERIOR OF
BREAKER CONTROLS SECTION, FOR
EASE OF SERVICE. (TYP.)

SR
850

SR
850

SR
850

FURNISH AT EACH BREAKER SECTION
(FRONT, AND REAR) A FLUKE 4" IR WINDOW.
WINDOW KA RMS SYMMETRICAL RATING TO
MATCH SWITCHGEAR RATINGS. (TYP. EACH
BREAKER/SECTION.) TYPICAL ALSO FOR S3
SWITCHGEAR, AND FLINT 3RD AVENUE
PUMP STATION SWITCHES (PRIMARY AND
SECONDARY) AND TRANSFORMERS.

ROCKWELL SERIES 7 PANELVIEW PLUS
1500 TOUCH SCREEN. 2711P-T15C22A9P.

COORDINATE EXACT DIMENSIONS WITH SWITCHGEAR MANUFACTURER. TYPICAL FOR S1 NORTH, S1 SOUTH, S2,
AND S3 SWITCHGEAR LINEUPS.

NOTE: NOT ALL DEVICES REQUIRED ARE SHOWN IN THE FRONT ELEVATIONS.

REFER TO ONE-LINE DIAGRAMS, AND CIRCUIT BREAKER WIRING DIAGRAMS FOR ADDITIONAL INFORMATION, AND
DEVICES TO BE LOCATED ON BREAKER DOOR(S).

DIMENSIONS ARE FOR REFERENCE ONLY. CONTRACTOR IS RESPONSIBLE FOR PROPER SITING TO MEET
CODE.TYP. FOR S1-NORTH, S1-SOUTH, S3 EQUIPMENT BUILDING AND PADMOUNT TRANSFORMERS. BOLT NEW
SWITCHGEAR AND TRANSFORMERS TO CONCRETE PADS/FLOORS AS REQUIRED. INSTALL PER
MANUFACTURERS REQUIREMENTS.

TIE
BREAKER

36"±

86
.2

5"
±

PM PM
SR
850

86

43

TIE

36"±

PM

MAIN S2 SWITCHGEAR (S2 SWITCHGEAR)
TOP VIEW PLAN

MAIN S2 SWITCHGEAR FRONT ELEVATION
LINEUP (MVUS) SWITCHGEAR
NO SCALE

NOTES:

LINEUP SIMILAR FOR S1-NORTH AND S1-SOUTH SWITCHGEAR. EACH S1-NORTH AND S1-SOUTH SWITCHGEAR
LINEUP FACTORY INSTALLED IN A PREFABRICATED BUILDING. SEE SHEETS E-011, E-300 AND E-301.
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FB-6

SR
850
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FB-7

NO SCALE

COORDINATE EXACT DIMENSIONS WITH SWITCHGEAR MANUFACTURER.
(TYP ALL LINEUPS S1, S2, AND S3)
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36"±

CONTROLS
SECTION

CONTROLS
SECTION

LOCATE PLC/RACKS, ETHERNET
SWITCHES NEAR FRONT /INTERIOR OF
BREAKER CONTROLS SECTION, FOR
EASE OF SERVICE. (TYP.)

SR
850

SR
850

SR
850

FURNISH AT EACH BREAKER SECTION
(FRONT, AND REAR) A FLUKE 4" IR WINDOW.
WINDOW KA RMS SYMMETRICAL RATING TO
MATCH SWITCHGEAR RATINGS. (TYP. EACH
BREAKER/SECTION.) TYPICAL ALSO FOR S3
SWITCHGEAR, AND FLINT 3RD AVENUE
PUMP STATION SWITCHES (PRIMARY AND
SECONDARY) AND TRANSFORMERS.

ROCKWELL SERIES 7 PANELVIEW PLUS
1500 TOUCH SCREEN. 2711P-T15C22A9P.

COORDINATE EXACT DIMENSIONS WITH SWITCHGEAR MANUFACTURER. TYPICAL FOR S1 NORTH, S1 SOUTH, S2,
AND S3 SWITCHGEAR LINEUPS.

NOTE: NOT ALL DEVICES REQUIRED ARE SHOWN IN THE FRONT ELEVATIONS.

REFER TO ONE-LINE DIAGRAMS, AND CIRCUIT BREAKER WIRING DIAGRAMS FOR ADDITIONAL INFORMATION, AND
DEVICES TO BE LOCATED ON BREAKER DOOR(S).

DIMENSIONS ARE FOR REFERENCE ONLY. CONTRACTOR IS RESPONSIBLE FOR PROPER SITING TO MEET
CODE.TYP. FOR S1-NORTH, S1-SOUTH, S3 EQUIPMENT BUILDING AND PADMOUNT TRANSFORMERS. BOLT NEW
SWITCHGEAR AND TRANSFORMERS TO CONCRETE PADS/FLOORS AS REQUIRED. INSTALL PER
MANUFACTURERS REQUIREMENTS.
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PM PM
SR
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TIE

36"±

PM

MAIN S2 SWITCHGEAR (S2 SWITCHGEAR)
TOP VIEW PLAN

MAIN S2 SWITCHGEAR FRONT ELEVATION
LINEUP (MVUS) SWITCHGEAR
NO SCALE

NOTES:

LINEUP SIMILAR FOR S1-NORTH AND S1-SOUTH SWITCHGEAR. EACH S1-NORTH AND S1-SOUTH SWITCHGEAR
LINEUP FACTORY INSTALLED IN A PREFABRICATED BUILDING. SEE SHEETS E-011, E-300 AND E-301.
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ON-LINE UPS
EATON 9PX SERIES

2 KVA MIN

L1 N
120V AC FROM

CONTROL POWER
TRANSFER RELAYS

30A
A-B- 1492 CB
SERIES. (TYP.) UPS POWER SOURCE

ORANGE COLORED OUTLETS

45 MIN. CAPACITY

LOCATE IN
SWITCHGEAR
BREAKER
CONTROL
COMPARTMENT

HEAVY DUTY
POWER CABLE

30A

C
17

T-18

SIZE "0" CONTACTOR
15A RATED CONTACTS

BYPASS UPS

LOCATE
SWITCH
INSIDE
PANEL

C-17 T
19

0-30 MIN.

C
-1

7

SET AT 10 MIN.
ON-DELAY

C-17

C-17C-1725A

10A H2 N2

10A H3 N2
PLC DISCRETE
OUTPUT POWER

PLC DISCRETE
INPUT POWER

+ -

20A
24V DC

(20A MIN.) 24V DC POWER SUPPLY

H2 N2

10A

SPARE

10A

10A

10A

SPARE

10A

PLC RACK POWER

10A

SPACE

10A

PRIMARY PANEL POWER

INPUT TO PLC

SWITCH POWER

SWITCH POWER

10A

SPARE

NL1

PROSOFT CARD

PROVIDE 24V DC POWER SUPPLY
FOR EACH SWITCH. (TYP.)

PROSOFT CARD

PANELVIEW

UPS BATTERIES RATED FOR HIGH HEAT

20A

3A

3A

3A

SPARE

3A

S2 SWITCHGEAR - CONTROLS WIRING DIAGRAM

NO.10 AWG NO.10 AWG

NO.10 AWG
(TYP.)
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NOTES:
1. PLC HARDWARE SHALL BE ALLEN-BRADLEY CONTROL LOGIX, AS SHOWN.

2. PROVIDE 1756-TBE EXTENDED TERMINAL BLOCK HOUSINGS FOR CONTROL LOGIX I/O.

3. PROVIDE 1756-PA-75 POWER SUPPLIES FOR CONTROL LOGIX RACKS.

4. MOUNT PLC HARDWARE WITHIN SWITCHGEAR.

5. CONTRACTOR/SWITCHGEAR MANUFACTURER SHALL CONFIGURE THE SETTINGS IN EACH
PROTECTIVE RELAY, AND PLC SHOWN FOR PROTECTION. CONFIGURE THE SETTINGS IN
THE MAIN-TIE-MAIN BREAKER PROTECTION RELAYS AT S2 SWITCHGEAR (PER THE
COORDINATION STUDY), AND THE POWER MONITORS DOWNLOAD CONFIGURATION FILES,
AND DOCUMENT SETTINGS ON PDF, AND TURN OVER TO OWNER ELECTRONIC COPIES OF
FILES. ALSO ASSUME FOR 35 PARAMETERS TO BE CONFIGURED PER MULTILIN RELAY,
POWER MONITOR, AND DISPLAYED AT PV-1500 BY CONTRACTOR/SWITCHGEAR
MANUFACTURER.

6. COORDINATE IP ADDRESSES WITH OWNER/ENGINEER.

7. INTEGRATION OF SWITCHGEAR TO EXISTING PLANT SCADA SYSTEM BY TETRATECH.

8. CONTRACTOR TO CONFIGURE SWITCHGEAR SYSTEM CONFIGURATION SHOWN ON A
SEPARATE VLAN. COORDINATE IP ADDRESSES, AND NETWORK REQUIREMENTS WITH
OWNER/ENGINEER.

L82E
P/S RACK 0

17-SLOT
RACK

E
N
2
T

STRATIX 5800 SWITCHE-NET

STRATIX 5800 SWITCHE-NET

E-
N

ET

MULTIMODE GIGABIT SFP'S. TYP.

PM
5000

SR
850

SOURCE
NO.1

SOURCE
NO.2

E-
N

ET

FOPP

I/O SWITCH

LAN SWITCH

S2 SWITCHGEAR SYSTEM CONFIGURATION DRAWING

S2 SWITCHGEAR

2.0 KVA
ON-LINE UPS

PM
5000

SR
850

SR
850

E-
N

ET

E-
N

ET

E-NET

E-NET

E-NET

E-
N

ET

E-
N

ET

E-
N

ET

2 MULTIMODE
GIGABIT SFP'S. (TYP.)

E
N
2
T

MB-1 TIE MB-2

E-FO E-FO E-FO E-FO E-FO
MULTIMODE GIGABIT SFP'S. (TYP.)

E-
N

ET

E-
N

ET

PROSOFT PLX31-EIP-MBTCP

CAT-6 PATCH CABLES

CONTRACTOR SHALL PROGRAM, AND DISPLAY ON PANELVIEW PLUS
1500 UP TO 35 PARAMETERS FOR EACH EATON RELAY, AND POWER
MONITOR, AND EACH POWER FACTOR CORRECTION SYSTEM. (TYP.)

FIBER PATCH CABLE
STRATIX 5800 SWITCH
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S1 AND S2 SWITCHGEAR SYSTEM CONFIGURATION DRAWING

I/O SWITCH

4 - FIBER ZIP CORDS ST-LC CONNECTORS.
(S1-NORTH, S1-SOUTH, S2 SWITCHGEAR, PATCH THROUGH BPP
TO S2 SWITCHGEAR AND TO SCADA SYSTEM AT BPP)

PM
KEYPAD

PM
KEYPAD

E-NET

E-NET

PANELVIEW PLUS
1500 SERIES 7

PERFORMANCE PLUSE-NET

1783-BMS20CA.
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27IIP-T15C21D8S

BRIDGE FOR MULTILIN RELAYS
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E-NET

E-FO E-FO

12-STRANDS 50 MICRON MULTIMODE FIBER OPTIC CABLE

I/O CARDS AS
REQUIRED FOR
SWITCHGEAR/CIRCUIT
BREAKER I/O.
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CAT-6 PATCH
CABLE (600V
RATED) (TYP.)

12 PORTS (ST-ST)

2 FIBER SFP'S (TYP.)

STRATIX 5800 SWITCH
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850
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PF
CONTROLS

FOPP E-FO E-FO
TO

S2 SWITCHGEAR
VIA FCP NO.1

12 PORTS (ST-ST)
CONNECTORS

STRATIX 5800 SWITCH
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850

PM
5000

PF
CONTROLS

FOPP E-FO E-FO
TO
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VIA FCP NO.1
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CONNECTORS

S1 - NORTH SWITCHGEAR S1 - SOUTH SWITCHGEAR
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E
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P/S I/O RACK
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E
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2
T

ST-LC PATCH CABLE (TYP.)ST-LC PATCH CABLE (TYP.)

S1 - NORTH SWITCHGEAR S1 - SOUTH SWITCHGEAR

I/O CARDS AS
REQUIRED FOR
SWITCHGEAR/CIRCUIT
BREAKER I/O.

I/O CARDS AS
REQUIRED FOR
SWITCHGEAR/CIRCUIT
BREAKER I/O.

12-STRANDS, 50 MICRON, MULTIMODE

TO S1 NORTH SWITCHGEAR
AND S1 SOUTH SWITCHGEAR

VIA BPP SEE SHEET I-100

12-STRANDS, 50 MICRON, MULTIMODE

S1-NS1-S

PROVIDE ONE (1) SPARE I/O CARD FOR
EACH TYPE USED. PROVIDE SPARE
RACK, PLC, AND POWER SUPPLY.

PLC/PANELVIEW PROGRAMMING FOR
ALARMS TO MATCH OWNERS EXISTING
ALARM BLOCKS IN RS VIEW APPLICATION.
COORDINATE WITH OWNER/TETRATECH.

PLC/PANELVIEW PROGRAMMING FOR
ALARMS TO MATCH OWNERS EXISTING
ALARM BLOCKS IN RS VIEW APPLICATION.
COORDINATE WITH OWNER/TETRATECH.

8 PORT GIGIBIT FIBER EXPANSION
MODULE WITH 6 GIGIBIT
MULTIMODE FIBER SFP'S AND 2
100MB MULTIMODE FIBER SFP'S.
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4160V 3 PH, 3W, 1200A BUS
(350 MVA RATED) 60KVBIL

600A

150E

600A

300E

500E

1200A

5"C(3#500 KCMIL,8KV
RATED,

133%,1#250KCMIL)

EXISTING 5KV
BLOWER

STARTER AND
RELAY SECTIONS

BLOWER NO.5

500KVA, 4160V,
5.75%Z,
480/277V, 55/65°
RISE DRY TYPE
TRANSFORMER
60KVBIL

2-4"C(3#500 KCMIL,
1#4/0 KCMIL)

TO EXISTING
MCC-NO.4PW

INCOMING FEED
FROM FROM S2-L3

4160V 3 PH, 3W, 1200A BUS
(350 MVA RATED) 60KVBIL

500E

1200A

INCOMING FEED
FROM FROM S2-L8
FEEDER BREAKER

600A

150E

500KVA, 4160V,
5.75%Z,
480/277V, 55/65°
RISE DRY TYPE
TRANSFORMER
60KVBIL

2-4"C(3#500 KCMIL, 1#4/0 KCMIL)

TO EXISTING
MCC-NO.4PE

EQUIPMENT BUILDING S3 SWITCHGEAR
LOCATED IN EQUIPMENT BUILDING - BLOWER ROOM

NEMA 12 ENCLOSURENEMA 12 ENCLOSURE

4"C(3#4/0,8KV RATED,
133%,1#1/0)

FURNISH TRANSITION SECTIONS AND COVER
PLATES AS REQUIRED TO SUIT INSTALLATION
OF NEW SWITCHGEAR LINEUPS. PAINT
COVERS TO MATCH NEW S3 SWITCHGEAR.

4"C(3#4/0,8KV RATED,
133%,1#1/0)

RECONNECT EXISTING WIRES. INSTALL
NEW LUGS AND TERMINATIONS FOR
EXISTING WIRES. FIELD LOCATE AND CORE
NEW HOLES IN EQUIPMENT ROOM FLOOR.
SEE SHEET E-305 FOR WORK REQUIRED.

ARRESTORS KV
RATING AS
REQUIRED. (TYP.)

ARRESTORS KV
RATING AS
REQUIRED. (TYP.)

S3 SWITCHGEAR - LEFT (S3-L) S3 SWITCHGEAR - RIGHT (S3-R)

GROUND BUS END TO END.
GROUND BUS
END TO END.

5"C(3#500 KCMIL,8KV
RATED,

133%,1#250KCMIL)

INSTALL NEW STEEL COVERS ON EACH SIDE
OF EXISTING STARTER/RELAY SECTIONS

EXISTING STARTER TO BE RELOCATED,
AND REWIRED. SEE SHEET E-305.
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5"C(3#500 KCMIL, 15KV RATED, 133%, 1#250 KCMIL)
5"C(PULL CORD) SPARE TO POLE - CAP AT EACH END.

K2600A

150E

K2600A

150E

600A

350E

5"C(3#500 KCMIL, 8KV RATED, 133%, 1#250 KCMIL)
5"C(PULL CORD) STUB UP AT BASE OF PUMP
STATION OUTSIDE WALL AND CAP FOR FUTURE USE.

TO EXISTING
INDOOR

SWITCHGEAR SEE
SHEET E-103

SUBSTATION STYLE TRANSFORMER 95 KVBIL, 2000
KVA, 8320V-4160V, 3PH, 4W, 5.42%Z
ENVIRONMENTALLY FRIENDLY FILL FLUID 55/65°C
15KV RATED, 95KVBIL

5"C(3#500 KCMIL, 15KV RATED, 133%, 1#250 KCMIL)
5"C(PULL CORD) SPARE TO POLE - CAP AT EACH END.

K3600A

150E

K3600A

150E

600A

350E

5"C(3#500 KCMIL, 8KV RATED, 133%, 1#250 KCMIL)
5"C(PULL CORD) STUB UP AT BASE OF PUMP
STATION OUTSIDE WALL AND CAP FOR FUTURE USE.

TO EXISTING
INDOOR

SWITCHGEAR SEE
SHEET E-103

SUBSTATION STYLE TRANSFORMER 95 KVBIL, 2000
KVA, 8320V-4160V, 3PH, 4W, 5.42%Z
ENVIRONMENTALLY FRIENDLY FILL FLUID 55/65°C
15KV RATED, 95KVBIL

NEMA 3R/4 LOAD INTERRUPTER
SWITCH. SERVICE ENTRANCE
RATED. 38 KA RMS SYM. BRACING.
(TYP.) (5KV, 60KVBIL)

NEMA 3R/4 LOAD INTERRUPTER
SWITCH. SERVICE ENTRANCE
RATED. 38 KA RMS SYM.
BRACING. (TYP.) 15KV, 95KVBIL

EXISTING CONSUMERS ENERGY PRIMARY SERVICE POLES.

CHEVROLET
2501 FEED

BALLENGAR
2301 FEED

KV RATED ARRESTORS

KV RATED ARRESTORS

5"C(3#500KCMIL, 15KV RATED, 133%, 1#250KCMIL)

5"C(3#500KCMIL, 15KV RATED, 133%, 1#250KCMIL)

NEMA 3R/4 LOAD INTERRUPTER
SWITCH. SERVICE ENTRANCE
RATED. 38 KA RMS SYM.
BRACING. (TYP.) 15KV, 95KVBIL

2-K2 LOCKS
1-K2 KEY

2-K3 LOCKS
1-K3 KEY

PROVIDE IR WINDOW

PROVIDE IR WINDOW

PROVIDE IR WINDOW

PROVIDE IR WINDOWS (TYP.)

PROVIDE IR WINDOWS (TYP.)

PROVIDE IR WINDOWS (TYP.)

15KV RATED PRIMARY SWITCHES

PROVIDE WARNING SIGNS
INDICATING POSSIBLE
BACK FEED ON FACE OF
EACH SWITCH DOOR.

PROVIDE WARNING SIGNS
INDICATING POSSIBLE
BACK FEED ON FACE OF
EACH SWITCH DOOR.

FLINT 3RD AVENUE PUMP STATION - PRIMARY SWITCHGEAR
NO SCALE

NEMA 3R/4 LOAD INTERRUPTER
SWITCH. SERVICE ENTRANCE
RATED. 38 KA RMS SYM. BRACING.
(TYP.) (5KV, 60KVBIL)

CABLES/BUS BY MANUFACTURERCABLES/BUS BY MANUFACTURER

CABLES/BUS BY MANUFACTURER CABLES/BUS BY MANUFACTURER

PROVIDE LUGS AS REQUIRED TO SUIT
MULTIPLE CONNECTIONS SHOWN.

38KA RMS SYM. BRACING 38KA RMS SYM. BRACING

PROVIDE EXTERIOR
SAMPLE PORT (TYP.)

SIZE PER COORDINATION STUDY (TYP.)

SIZE PER COORDINATION STUDY (TYP.)
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1/4" X 1" MIN.
GROUND BUS

EXISTING MOTOR CONTROL CENTER NO.XP1
ONE-LINE DIAGRAM - PROPOSED WORK
LOCATED IN BLOWER BUILDING NEAR NEW MVUS NO.1

1/4" X 1" MIN.
GROUND BUS

EXISTING MOTOR CONTROL CENTER NO.XP1
ONE-LINE DIAGRAM - PROPOSED WORK
LOCATED IN BLOWER BUILDING NEAR NEW MVUS NO.1
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CONTINUED AT LOWER RIGHT,
THIS SHEET.

CONTINUED FROM UPPER LEFT

90A

PB
2 1/2"C(3#1/0, 1#1)

MPZ-AC C

90A 2 1/2"C(3#1/0, 1#1)
MPZ-BC C

2 1/2"C(3#1/0, 1#1)
MPZ-EC C

30A 1"C(3#10)
2 KVA

PRIMARY CIRCUIT BREAKER (TYP.)

NEMA 3R/4 STAINLESS STEEL (TYP) SQUARE-D MINI POWER ZONE 30KVA,
480/120/208V, 3PH, 60HZ. PROVIDED WITH MAIN
SECONDARY CIRCUIT BREAKER DISCONNECT
AND 16-20A, 1PH CIRCUIT BREAKERS (TYP.)

BLOWER I/O PANEL NO.1
(BIOP-1)2 KVAC

30A
1"C(4#10)2"C(4#2)

SEE NOTES.
(TYP.)

70A 2"C(4#2)
JB

BPP

XP1
44

SW BUTTERFLY VALVE2HP

1"C(10#14)

C
30A

1"C(4#10)2"C(4#2)

JB

BIOP-11"C(2-2/C#16SH)

XP1
45

2"C(4#2)

BIOP-11"C(12#14)

DRAIN GATE2HP
1"C(10#14)

C
30A

1"C(4#10)2"C(4#2)

JB

BIOP-11"C(2-2/C#16SH)

XP1
46

2"C(4#2)

BIOP-11"C(12#14)

EFFLUENT PLUG VALVE2HP
1"C(10#14)

C
30A

1"C(4#10)2"C(4#2)

JB XP1
47

2"C(4#2)

BIOP-11"C(12#14)

RAS PLUG VALVE2HP
1"C(10#14)

C
30A

1"C(4#10)2"C(4#2)

JB

BIOP-11"C(2-2/C#16SH)

XP1
48

2"C(4#2)

BIOP-11"C(12#14)

INFLUENT PLUG VALVE2HP
1"C(10#14)

C
30A

1"C(4#10)2"C(4#2)

JB

BIOP-11"C(2-2/C#16SH)

XP1
49

2"C(4#2)

BIOP-11"C(12#14)

AERATION TANK NO.1 - BATTERY-A

2HPC
30A

1"C(4#10)2"C(4#2)

70A 2"C(4#2)
JB XP1

53 SW BUTTERFLY VALVE

2HPC
30A

1"C(4#10)2"C(4#2)

JB

BIOP-11"C(2-2/C#16SH)

XP1
54

2"C(4#2)

BIOP-11"C(12#14)

DRAIN GATE

2HP
1"C(10#14)

C
30A

1"C(4#10)2"C(4#2)

JB XP1
55

2"C(4#2)

EFFLUENT PLUG VALVE

2HP
1"C(10#14)

C
30A

1"C(4#10)2"C(4#2)

JB XP1
56

2"C(4#2)

RAS PLUG VALVE

2HP
1"C(10#14)

C
30A

1"C(4#10)2"C(4#2)

JB

BIOP-11"C(2-2/C#16SH)

XP1
57

2"C(4#2)

BIOP-11"C(12#14)

AERATION TANK NO.2 - BATTERY-A

BIOP-11"C(2-2/C#16SH)
BIOP-11"C(12#14)

1"C(10#14)

INFLUENT PLUG VALVE

90A

PB XP1
43

PB XP1
42

XP1
41

XP1
40

1"C(1 - 8-STRAND F.O. CABLE)

BIOP-11"C(12#14)

BIOP-11"C(2-2/C#16SH)
BIOP-11"C(12#14)

CIRCUIT BREAKERS TO BE RATED
65 KA RMS SYM BRACING. (TYP.)

AERATION TANK NO.2

AERATION TANK NO.1

1"C(10#14)

EXISTING BLOWER
CONTROL PANEL1"C(1 - 12-STRAND F.O. CABLE)

BPP

BREAKERS PROVIDED WITH DEVICENET CONNECTIONS. EXISTING
MCC-PLC'S PROGRAMMED TO DISPLAY BREAKER STATUS'S, AMPERAGE,
AND ALARMS ON EXISTING PANELVIEW AT MCC. SEE NOTE NO.1.

2HP
1"C(10#14)

C
30A

1"C(4#10)2"C(4#2)

JB

BIOP-11"C(2-2/C#16SH)

XP1
58

2"C(4#2)

BIOP-11"C(12#14)

AIR FLOW VALVE IB.201.2

AIR FLOW VALVE IB.201.12HP
1"C(10#14)

C
30A

1"C(4#10)2"C(4#2)

JB

BIOP-11"C(2-2/C#16SH)

XP1
50

2"C(4#2)

BIOP-11"C(12#14)

100A 2"C(4#1)
S1 SWITCHGEAR SOUTH (HOUSE POWER)

100A 2"C(4#1)
S1 SWITCHGEAR NORTH (HOUSE POWER)

INSTALL NEW BREAKERS WITHIN EXISTING SPARE BUCKETS. FURNISH,
AND INSTALL, CONNECT, AND CONFIGURE DEVICENET
CONNECTIONS/NETWORK FROM NEW BREAKERS TO EXISTING PLC, AND
PANELBIEW WITHIN EXISTING MCC-XP1. OBTAIN SERVICES OF ROCKWELL
FOR THIS WORK. BREAKERS TO HAVE 85KA RMS SYM. BRACING. MATCH
EXISTING BREAKER TYPE, STYLE, AND INSTALLATION.

PROVIDE CONDUITS THROUGH BLOWER ROOM LOWER
LEVEL, THROUGH TUNNEL. CORE HOLES THROUGH
TUNNEL WALL, OUT TO S1 NORTH SWITCHGEAR AND
S1 SOUTH SWITCHGEAR. SEE SITE PLAN SHEET E-003
AND SHEET E-011 FOR ADDITIONAL INFORMATION.
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EXISTING DRAWING FROM PREVIOUS PROJECT.
PROPOSED WORK SHOWN BOLD,

CROSSHATCHED, AND/OR CIRCLED.
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FEEDER BREAKER S1-SOUTH (EPS-2)
PARTIAL WIRING DIAGRAM
(NOT ALL 52 BREAKER DEVICES ARE SHOWN.)
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PARTIAL WIRING DIAGRAM
(NOT ALL 52 BREAKER DEVICES ARE SHOWN.)
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MAIN BREAKER S1-SOUTH
PARTIAL WIRING DIAGRAM
(NOT ALL 52 BREAKER DEVICES ARE SHOWN.)

32
32

(EATON)
889 RELAY.
(TYP.)

850 RELAY (TYP.)

(EATON)
889 RELAY.
(TYP.)
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PARTIAL WIRING DIAGRAM (S2-SWITCHGEAR)
(NOT ALL 52 BREAKER DEVICES ARE SHOWN.)
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PARTIAL WIRING DIAGRAM
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(NOT ALL 52 BREAKER DEVICES ARE SHOWN.)

51
G

51
G

CHKD:

DRWN:

PROJ:

DESN:

w
w

w
.te

tra
te

ch
.c

om

M
AR

K
D

AT
E

D
ES

C
R

IP
TI

O
N

BY

6/
29

/2
02

3 
10

:1
7:

19
 A

M
 - 

\\T
T.

LO
C

AL
\IE

R
\P

R
O

JE
C

TS
\L

AN
SI

N
G

\IE
R

\1
56

23
8\

20
0-

15
62

38
-2

30
01

\C
AD

\S
H

EE
TF

IL
ES

\E
\E

-2
03

_B
R

EA
KE

R
 W

IR
 D

IA
_I

V.
D

W
G

 - 
SH

AN
K,

 J
AS

O
N

1

A

B

C

D

E

F

2 3 4 5 6 7

Bar Measures 1 inch, otherwise drawing not to scale

C
op

yr
ig

ht
: T

et
ra

 T
ec

h

200-156238-23001

FL
IN

T 
W

PC
 E

LE
C

TR
IC

AL
 

D
IS

TR
IB

U
TI

O
N

 S
YS

TE
M

 IM
PR

O
VM

EN
TS

C
IT

Y 
O

F 
FL

IN
T,

 M
IC

H
IG

AN

34
97

 C
O

O
LI

D
G

E 
R

D
.

EA
ST

 L
AN

SI
N

G
, M

I, 
48

82
3

PH
O

N
E:

 5
17

.3
16

.3
93

0,
 F

AX
: 5

17
.4

84
.8

14
0

7/
10

/2
3

FO
R

 B
ID

D
IN

G
 A

N
D

 C
O

N
ST

R
U

C
TI

O
N

E-203

EL
EC

TR
IC

AL
BR

EA
KE

R
 W

IR
IN

G
D

IA
G

R
AM

S 
(4

16
0V

)

GCJ

JLS

GCJ

OF 45



H

M

LS BB

N

PS YPS BB

C
S C

43
-1 M

Y

LS
TO

C

CLOSE OUTPUT
FROM PLC

43
-1 A

51
G

CAPACITOR TRIP

A

TC

A
C

S T
43

-1 M

OPEN OUTPUT
FROM PLC

43
-1 A

86
-1

86-1

86
-1

86
-1

1

120V AC
CONTROL
POWER FROM
RELAY
CONTROL
TRANSFER
LOGIC

AB86
-1

86
-1

43-A

51

52A

86 TO SWITCHGEAR PLC I/O52B

50G

B

G
R

O
U

N
D

 F
AU

LT

R

C
LO

SE
D

G

O
PE

N
ED

B

LO
C

KO
U

T

1 1 1 1

S2 SWITCHGEAR FEEDER BREAKER FB-7
PARTIAL WIRING DIAGRAM
(NOT ALL 52 BREAKER DEVICES ARE SHOWN.)
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S2 SWITCHGEAR FEEDER BREAKER FB-5
PARTIAL WIRING DIAGRAM
(NOT ALL 52 BREAKER DEVICES ARE SHOWN.)
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S2 SWITCHGEAR FEEDER BREAKER FB-8
PARTIAL WIRING DIAGRAM
(NOT ALL 52 BREAKER DEVICES ARE SHOWN.)
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S2 SWITCHGEAR FEEDER BREAKER FB-6
PARTIAL WIRING DIAGRAM 
(NOT ALL 52 BREAKER DEVICES ARE SHOWN.)
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60 KVBIL, 1000 KVA,
5.79%Z 4160V-480/277V,
3PH, 4W, 55°C/65°C RISE
ENVIRONMENTALLY
FRIENDLY FILL FLUID.

EAST PUMP
STATION NO.1

SEE PHOTOS ON
SHEET E-007 AND

SHEET E-008
(OUTDOOR)

60 KVBIL, 1000 KVA,
5.76%Z 4160V-480/277V,
3PH, 4W, 55°C/65°C RISE
ENVIRONMENTALLY
FRIENDLY FILL FLUID.

60 KVBIL, 1500 KVA,
9.75%Z 4160V-480/277V,
3PH, 4W, 55°C/65°C RISE
ENVIRONMENTALLY
FRIENDLY FILL FLUID.

60 KVBIL, 1500 KVA,
9.69%Z 4160V-480/277V,
3PH, 4W, 55°C/65°C RISE
ENVIRONMENTALLY
FRIENDLY FILL FLUID.

1000 KVA, 5.749%Z
4160V-480/277V, 3PH,
4W, 55°C/65°C RISE
ENVIRONMENTALLY
FRIENDLY FILL FLUID.

60 KVBIL, 300 KVA,
4.01%Z 4160V-480/277V,
3PH, 4W, 55°C/65°C RISE
ENVIRONMENTALLY
FRIENDLY FILL FLUID.

NOTE: EXISTING ARC FLASH/SHORT CIRCUIT ANALYSIS/COORDINATION STUDY
TO BE UPDATED. SEE SPECIFICATIONS FOR REQUIREMENTS, THIS CONTRACT.
CONTRACTOR TO INSTALL NEW LABELS, THIS CONTRACT. NEW STUDY SHALL
ALSO BE PROVIDED FOR FLINT 3RD AVE. PUMP STATION. SEE SHEET E-103.

250E

100E 250E 80E 100E

600A 600A 600A 600A

600A 600A 600A 600A

NOTES:
TRANSFORMERS

EAST PUMP
STATION NO.2

SEE PHOTOS ON
SHEET E-007 AND

SHEET E-008
(OUTDOOR)

INCINERATOR/
DEWATERING

NO.1

SEE PHOTOS ON
SHEET E-009
(OUTDOOR)

INCINERATOR/
DEWATERING

NO.2

SEE PHOTOS ON
SHEET E-009
(OUTDOOR)

SLUDGE
THICKENER

SEE PHOTOS ON
SHEET E-006
(OUTDOOR)

DIGESTER

SEE PHOTOS ON
SHEET E-006
(OUTDOOR)

OIL BARN

SEE PHOTOS ON
SHEET E-306
(OUTDOOR)

100E

600A

PROVIDE LUG
CONNECTIONS AS
REQUIRED. (TYP.)

INTEGRAL LOAD BREAK, OIL IMMERSED
ROTARY SWITCH WITH INTEGRAL
BAYONETTE TYPE FUSES. (TYP. FOR
PADMOUNT STYLE TRANSFORMERS)

TRANSFORMERS
TO HAVE
EXTERNAL
SAMPLE PORT.
(TYP. ALL NEW
PAD MOUNT
TRANSFORMERS
AND SUBSTATION
TRANSFORMERS,
THIS CONTRACT.)

NW PUMP
STATION NO.1

SEE PHOTOS ON
SHEET E-009
(OUTDOOR)

NW PUMP
STATION NO.2

SEE PHOTOS ON
SHEET E-009
(OUTDOOR)

PROVIDE TRANSFORMERS,
SWITCHES, SECONDARY
COMPARTMENTS WITH IR
WINDOWS. (TYP.)

250E 300E 300E

SUBSTATION STYLE
TRANSFORMER WITH SEPARATE
PRIMARY SWITCH. (TYP.)

SUBSTATION STYLE
TRANSFORMER WITH SEPARATE
PRIMARY SWITCH. (TYP.)

SUBSTATION STYLE
TRANSFORMER WITH SEPARATE
PRIMARY SWITCH. (TYP.)

SUBSTATION STYLE
TRANSFORMER WITH SEPARATE
PRIMARY SWITCH. (TYP.)

ARRANGE LEFT TO RIGHT, AND RIGHT TO
LEFT TO ACCOMMODATE EXISTING
ARRANGEMENT, AND REUSE OF EXISTING
PRIMARY, AND SECONDARY CONDUITS.

SIZE SECONDARY AIR
TERMINAL CHAMBERS TO
ACCOMMODATE EXISTING
CONDUITS/WIRES. (TYP.)

EQUIPMENT
BUILDING

TRANSFORMER
NO.1

SEE PHOTOS ON
SHEET E-304

(INDOOR)

EQUIPMENT
BUILDING

TRANSFORMER
NO.2

SEE PHOTOS ON
SHEET E-302

(INDOOR)

600A

150E

TO MCC-4PE

60 KVBIL, 500 KVA, 4.92%Z
4160V-480/277V, 3PH, 4W, 55°C/65°C RISE
DRY TYPE TRANSFORMER. 60KVBIL

600A

150E

TO MCC-4PW

S-3 SWITCHGEAR. SEE SHEET E-109
FOR ADDITIONAL INFORMATION.

60 KVBIL, 500 KVA, 4.92%Z
4160V-480/277V, 3PH, 4W, 55°C/65°C RISE
DRY TYPE TRANSFORMER. 60KVBIL

S-3 SWITCHGEAR. SEE SHEET E-109
FOR ADDITIONAL INFORMATION.

1. FOR THE NEW TRANSFORMER PADS SHOW TO BE INSTALLED, NEW
PAD TO BE 10 INCHES ABOVE GRADE.  INSTALL NEW PVC SLEEVES ON
EXISTING CONDUITS TO EXTEND THROUGH NEW PADS.  ASSUME
EXISTING CONDUIT SIZE TO BE 5 INCH.  TYPICAL. 

2. ARRANGE PRIMARY SWITCH/TRANSFORMER LINE-UPS LEFT TO RIGHT
AND RIGHT TO LEFT TO MATCH EXISTING SWITCH AND TRANSFORMER
ARRANGEMENTS.  COORDINATE PHYSICAL ARRANGEMENT TO MATCH
EXISTING FIELD ARRANGEMENTS. SEE PICTURES ON SHEETS E-006
THROUGH E-009 FOR ADDITIONAL INFORMATION.

500 KVA, 4.99%Z
4160V-480/277V, 3PH,
4W, 55°C/65°C RISE
ENVIRONMENTALLY
FRIENDLY FILL FLUID.

60 KVBIL, 500 KVA,
4.99%Z 4160V-480/277V,
3PH, 4W, 55°C/65°C RISE
ENVIRONMENTALLY
FRIENDLY FILL FLUID.

KV RATING AS REQUIRED. (TYP.)

PADMOUNT
STYLE
TRANSFORMER.

PADMOUNT
STYLE
TRANSFORMER.

PADMOUNT
STYLE
TRANSFORMER.

SUBSTATION
STYLE
TRANSFORMER.

SUBSTATION
STYLE
TRANSFORMER.

INTEGRAL LOAD BREAK, OIL IMMERSED
SWITCH WITH BAYONETTE TYPE FUSES. (TYP.)

60 KVBIL, 500 KVA,
4.99%Z 4160V-480/277V,
3PH, 4W, 55°C/65°C RISE
ENVIRONMENTALLY
FRIENDLY FILL FLUID.

TERMINAL CHAMBER TERMINAL CHAMBER TERMINAL CHAMBER TERMINAL CHAMBER

TERMINAL CHAMBERTERMINAL CHAMBERTERMINAL CHAMBER

TERMINAL CHAMBER

400A
LSI

2-4"C(3#4/0 KCMIL,1#4/0)

TO EXISTING
MCC-XPB

2 - 4"C(3#500KCMIL, 1#4/0)

4"C(3#4/0, 8KV RATED, 133%, 1#4/0)

FROM FEEDER
SWITCH SEE
SHEET E-109

2 - 4"C(3#500KCMIL, 1#4/0)

4"C(3#4/0, 8KV RATED, 133%, 1#4/0)

FROM FEEDER SWITCH
SEE SHEET E-304

SERVICE ENTRANCE
RATED BREAKER

FIELD VERIFY, AND RECONNECT EXISTING PRIMARY
AND SECONDARY WIRES (TYP) PROVIDE NEW LUGS AND
TERMINATIONS (TYP.) MATCH EXISTING WIRE SIZES.

RECONNECT
EXISTING PRIMARY
AND SECONDARY
WIRES (TYP)

NOTES: (NEW CONCRETE TRANSFORMER PADS)
DIGESTER- 12 FEET BY 12 FEET
SLUDGE THICKENING- 12 FEET BY 12 FEET
EAST PUMP STATION- 12 FEET BY 12 FEET.  TYPICAL OF 2 PADS.
FLINT 3RDAVENUE PUMP STATION- 17 FEET WIDE BY 33 FEET LONG.  TYPICAL OF 2 PADS.
INSTALL NEW FENCE AROUND EACH PAD WITH SWING GATE. TYPICAL FOR EACH PAD.
NORTHWEST PUMP STATION- 12 FEET BY 12 FEET.  TYPICAL OF 2 PADS.
OIL BARN- 12 FEET BY 12 FEET.
INCINERATOR/DEWATERING- 12 FEET WIDE BY 45 FEET LONG(ONE PAD FOR BOTH
TRANSFORMERS). NOTE:  REMOVE EXISTING FENCE AND REINSTALL EXISTING FENCE
FOLLOWING REMOVAL AND INSTALLATION OF NEW SUBSTATION STYLE
TRANSFORMERS/SWITCHES.

EXACT FUSE SIZE PER
COORDINATION STUDY (TYP.)

PROVIDE DRY TYPE TRANSFORMERS
WITH VENTILATED ENCLOSURE, AND
THERMOSTATICALLY CONTROLLED
FANS PRE-WIRED BY TRANSFORMER
MANUFACTURER.

PROVIDE TRANSFORMER WITH
EXTERIOR SAMPLE PORT (TYP.)

CLOSE COUPLED BY MANUFACTURER.
TYP. FOR ALL SUBSTATION STYLE
TRANSFORMERS.

JB

4"C(3#4/0, 8KV RATED, 133%,1#2/0)
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ALL BREAKERS 20 AMP, 1P
UNLESS NOTED OTHERWISE

G - GFI
L - LOCKABLE

LP-S1-SOUTH - BY SWITCHGEAR
MANUFACTURER

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

4241

39

37

35

33

31

29

27

25

23

21

19

17

15

13

11

99

7

5

3

1

CBA

GN

PANELBOARD - LP-S1-SOUTH
LOCATION:
VOLTAGE: 120/208V, 3 PH, 60 HZ
BUS RATING: 225A

120/208V 3PH 42CKTS

100 AMP

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

G

G

G

G

G

30A

30A

30A

40A

30A

G

100A

80A

30A

30A

SPARE

SPARE

NEMA 12 ENCLOSURE

NEMA 12 ENCLOSURE
LOCATED IN SWITCHGEAR
ELECTRICAL BUILDING

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPD

LP-S1-NORTH - BY SWITCHGEAR
MANUFACTURER

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

4241

39

37

35

33

31

29

27

25

23

21

19

17

15

13

11

99

7

5

3

1

CBA

GN

PANELBOARD - LP-S1-NORTH
LOCATION:
VOLTAGE: 120/208V, 3 PH, 60 HZ
BUS RATING: 225A

120/208V 3PH 42CKTS

100 AMP

NEMA 12 ENCLOSURE

SPARE

SPARE

30A

G

G

G

G

30A

30A

30A

30A

30A

30A

30A

30AG

G

G

60A

50A

30A

30A

30A

30A

30A

SPARE

SPARE

SPARE

SPARE

NEMA 12 ENCLOSURE
LOCATED IN SWITCHGEAR,
ELECTRICAL BUILDING

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPD

PROVIDE PANELBOARDS WITH
TRANSIENT VOLTAGE SURGE
PROTECTIONS. (TYP.)

G

G

G

G

G

NOTE:
CIRCUITS BY SWITCHGEAR MANUFACTURER/PREFABRICATED BUILDING
MANUFACTURER. CONNECT NEW CIRCUITS FOR EXISTING GENERATOR NO.3
BATTERY CHARGER, ENGINE GENERATOR CONTROL PANEL, AND BLOCK HEATER.

PROVIDE PANELBOARDS WITH
TRANSIENT VOLTAGE SURGE
PROTECTIONS. (TYP.)

SPARE

OUTLETS

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

EMERGENCY EXIT
LIGHTS

OUTLETS

LIGHTS

LIGHTS

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

EMERGENCY EXIT
LIGHTS

LIGHTS

LIGHTS

SPARE

SPARE

-

HUBBELL DUAL LITE SEWL SERIES SRWE4X, 120V AC,
NEMA 4/4X RATED, AND SUITABLE FOR INSTALLATION
IN WET LOCATIONS. NEMA 12, NEMA 4 AREAS.
PROVIDE WITH BATTERIES.

LITHONIA ELM2-LED, 120V AC POWERED,
WHITE HOUSING. NEMA 12, NEMA 4 AREAS.
PROVIDE WITH BATTERIES.

-

LITHONIA LED STRIP LIGHT - 120V AC, NEMA 4 RATED
IN-LINE FUSING, ASYMETRIC LITHONIA - VAP LED, 114
WATTS, WET LOCATION FITTING AS REQUIRED, WITH
SURFACE MOUNT BRACKETS, COVER, AND GUARD AS
REQUIRED, OR CREE EQUIVALENT.

-

LED PERIMETER WALL PAK - 120V AC, NEMA 4 RATED,
HUBBEL LNC2-48L-35-5K7-4W-120-DBT-EH. PROVIDE WITH
INTEGRAL PHOTOCELL, LIGHT POLLUTION SHIELD, AND
BATTERY BACKUP. BATTERY BACK-UP ONLY REQUIRED AT
EXTERIOR DOOR LOCATIONS.

-

FURNISH 5 YEAR
MANUFACTURER
WARRANTY (MINIMUM) ON
ALL FIXTURE TYPES, AND
ASSOCIATED LIGHTING
COMPONENTS.

FURNISH WALL BRACKETS TO
ALLOW FOR ADJUSTMENT OF
FIXTURE. (TYP. ALL FIXTURES)

FURNISH 3 FIXTURES AS "NL/BP" FURNISH
FIXTURE WITH INTEGRAL BATTERY PACK
(BP), 90 MINUTE DURATION. (TYP.)

JOHNSON CONTROLS 24V DC SMOKE DETECTOR WITH
FORM C CONTACT 4098-9601-SMOKE DETECTOR
4098-9682-DETECTOR BASE.

-

EM

E

A

B

SD

SMOKE DETECTOR SD-X

X = IDENTIFICATION NUMBER

PROVIDE THE APPROPRIATE FIXTURE
MODEL NUMBER AS REQUIRED TO SUIT THE
DESCRIPTION, AND APPLICATION SHOWN.
THIS REQUIREMENT IS TYPICAL FOR ALL
FIXTURE MODEL NUMBERS SHOWN.

FIXTURE SCHEDULE - PREFABRICATED SWITCHGEAR BUILDING (S1-NORTH AND S1-SOUTH)

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE
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21'±

MB-1

(EPS1)
EAST
PUMP

STATION

PF
CONTROLS CONTROLS

B

E
EM

B

E
EM

LP
-A

S1-NORTH SWITCHGEAR BUILDING BACKGROUND PLAN
SCALE: 3/8"=1'-0"
NEMA 12 AREA

NOTE: NOT ALL EQUIPMENT IS SHOWN. SEE WIRING DIAGRAMS, AND PLANS FOR
ADDITIONAL EQUIPMENT TO BE FURNISHED, AND INSTALLED THIS CONTRACT.

COORDINATE EXACT DIMENSIONS WITH MANUFACTURER.

PREFABRICATED BUILDING. 14'W X 27'L - MINIMUM.

A A

A

A A

LP-B
1"C(3#10)

LP-B
1"C(3#10)

LP-B
1"C(6#10)

LP-A
1"C(3#10)

LP-A
1"C(3#10)

LP-A

1"C(3#10)

S1-NORTH

HVAC

SDPLC
1"C(5#14)

3

Y
G
B
R

1"C(10#14)NL/BP

ALARM STACK LIGHT/HORN.

SD PLC
1"C(5#14)

SMOKE DETECTOR

UNIT SIZED AS REQUIRED - BY PREFABRICATED BUILDING MANUFACTURER.

EXACT PREFABRICATED BUILDING DIMENSIONS BY PREFABRICATED
BUILDING MANUFACTURER/SWITCHGEAR MANUFACTURER.

PROVIDE REAR DOORS FOR BACK ACCESS TO
S1-NORTH SWITCHGEAR SECTIONS. (TYP.)

3

A

MAINTAIN PROPER CLEARANCE IN FRONT AND
REAR OF S1-NORTH SWITCHGEAR PER NEC.

S1-NORTH SWITCHGEAR

LP-A
1"C(6#10)

STEP DOWN TRANSFORMER BY
MANUFACTURED BUILDING MANUFACTURER

MAIN HOUSE DISTRIBUTION PANEL

18
'±

A

1"C(3#10)
LP-A

WHITE STEEL EXTERIOR PANELS (TYP.)

A

S2-1
(52-1)

BLOWER
BUILDING

S2
SWITCHGEAR
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21'±

MB-2

(EPS2)
EAST
PUMP

STATION

PF
CONTROLS CONTROLS

B

E
EM

B

E
EM

LP
-A

S1-SOUTH SWITCHGEAR BUILDING BACKGROUND PLAN
SCALE: 3/8"=1'-0"
NEMA 12 AREA

NOTE: NOT ALL EQUIPMENT IS SHOWN. SEE WIRING DIAGRAMS, AND PLANS FOR
ADDITIONAL EQUIPMENT TO BE FURNISHED, AND INSTALLED THIS CONTRACT.

COORDINATE EXACT DIMENSIONS WITH MANUFACTURER.

PREFABRICATED BUILDING. 14'W X 27'L - MINIMUM.

A A

A

A A A

LP-B
1"C(3#10)

LP-B
1"C(3#10)

LP-B
1"C(6#10)

LP-A
1"C(3#10)

LP-A
1"C(3#10)

LP-A

1"C(3#10)

S1-SOUTH

HVAC

SDPLC
1"C(5#14)

3

Y
G
B
R

1"C(10#14)NL/BP

ALARM STACK LIGHT/HORN.

SD PLC
1"C(5#14)

CONNECT TO
INPUTS AT PLC I/O
RACK (TYP.)

UNIT SIZED AS REQUIRED - BY PREFABRICATED BUILDING MANUFACTURER.

EXACT PREFABRICATED BUILDING DIMENSIONS BY PREFABRICATED
BUILDING MANUFACTURER/SWITCHGEAR MANUFACTURER.

PROVIDE REAR DOORS FOR BACK ACCESS
TO S2-SOUTH SWITCHGEAR SECTIONS. (TYP.)

3

A

MAINTAIN PROPER CLEARANCE IN FRONT AND
REAR OF S1-SOUTH SWITCHGEAR PER NEC.

S1-SOUTH SWITCHGEAR

LP-A
1"C(6#10)

STEP DOWN TRANSFORMER BY
MANUFACTURED BUILDING MANUFACTURER.

MAIN HOUSE DISTRIBUTION PANEL

18
'±

1"C(3#10)
LP-A

WHITE STEEL EXTERIOR PANELS (TYP)

SMOKE DETECTOR

A

S2-2
(52-2)

BLOWER
BUILDING

S2
SWITCHGEAR
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2
D-301

________

1
D-301

________

7'-5 1/4" 14'-3 3/4" 14'-6"

15
'-3

"

7'-10"

8'-6" 14'-6" 14'-6"

11'-4" 15'-1 1/4" 14'-6"

22
'-9

"

BLOWER NO. 1 BLOWER NO. 2 BLOWER NO. 3

100
100

15'-1" 14'-6" 14'-6"

IB.100.2

IB.100.1

IB.100.4

IB.100.3

IB.100.6

IB.100.5

EXISTING MCC-XP1.
(BACK TO BACK ARRANGEMENT)

EXISTING BLOWER
CONTROL PANEL.

BLOWER NO.1 BLOWER NO.2

36"

FEEDER

36"

FEEDER

36"

BLOWER
NO.1

15"

TS

36"

MAIN 1

15"

TS

36"

TIE

36"

MAIN 2

15"

TS

36"

BLOWER
NO.2

36"

BLOWER
NO.3

NEW MVUS NO.1

27'-9"

MAIN
SWITCHGEAR-S2

FEEDER 10

MAIN
SWITCHGEAR-S2

FEEDER 1

4"C(3#500 KCMIL, 8 KV RATED, 1#4/0)

EXISTING ELECTRICAL EQUIPMENT TO REMAIN.

MVUS NO.1 4" THICK CONCRETE PAD.

4"C(3#500 KCMIL, 8 KV RATED, 1#4/0)

4'

SEE NOTE NO.2

TRANSITION SECTION. (TYP.)

0

1

2

3

4

TIE

7

8

9

10

11

5 
KV

 M
AI

N
 IN

C
O

M
IN

G
 S

W
IT

C
H

G
EA

R
-S

2

EXISTING SWITCHGEAR-S2
SECTION NUMBER.

36"±

20
"±

20
"±

FRONT

FRONT
9'-3"± 74-1/4"±

18
"±

20
"±

PB MCC-XP1

MCC-XP1
ATS

EXISTING VAULT BELOW
HALF OF S2 SWITCHGEAR

36"

36"W X 74"D X 92"H EMPTY STRUCTURE.

6"
±

EXISTING DRY TYPE TRANSFORMERS 12A - 12B.

BPP

30"

EXISTING 16" X 16"
BUMP OUT.

16
'-4

 1
/2

"

37.5"

REMOVE, AND RELOCATE/
REINSTALL EXISTING
ACCESS LADDER.
COORDINATE WITH
OWNER/ENGINEER.

22" SEPARATES TOP OF
EXISTING SWITCHGEAR,
AND CROSS BEAM ABOVE.

EXISTING MAIN
S2 SWITCHGEAR.

GALLERY BELOW GEAR

SPLICE EXISTING WIRES. ASSUME 500 KCMIL SIZE. CORE HOLES
THROUGH EXISTING VAULT WALL, INTO GALLERY/BASEMENT AREA
BELOW. INSTALL NEW WIRES IN 5" RMC CONDUIT. (TYP. OF 12
CONDUITS INCLUDING BOTH NEW SERVICES) NEW WIRE REQUIRED
FOR BOTH INCOMING SERVICES FROM S1 NORTH, AND S1 SOUTH.

REMOVE EXISTING
CONDUITS AT TOP
OF SWITCHGEAR.

REMOVE, AND RELOCATE/
REINSTALL EXISTING
ACCESS LADDER.
COORDINATE WITH
OWNER/ENGINEER.

76"±

29
9.

5"
±

DIMENSIONS ARE APPROXIMATE

DEMOLISH EXISTING
CONDUIT/WIRE INTO TOP OF
EXISTING S2 SWITCHGEAR.

ROUTE CONDUITS FOR S1 NORTH, AND S1 SOUTH HOUSE POWER
THROUGH LOWER LEVEL BELOW, THROUGH TUNNEL TO YARD AREA.
SEE SITE PLAN SHEET E-003, AND E-011 FOR ADDITIONAL INFORMATION.

BLOWER NO.3

EXISTING BPP FIBER OPTIC PATCH PANELS

FIELD LOCATE, AND MOUNT NEW 12-PORT
FOPP IN EXISTING BPP. SEE SHEET I-100.
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2
D-301

________

1
D-301

________

7'-5 1/4" 14'-3 3/4" 14'-6"

15
'-3

"

7'-10"

8'-6" 14'-6" 14'-6"

11'-4" 15'-1 1/4" 14'-6"

22
'-9

"

BLOWER NO. 1 BLOWER NO. 2 BLOWER NO. 3

100
100

15'-1" 14'-6" 14'-6"

IB.100.2

IB.100.1

IB.100.4

IB.100.3

IB.100.6

IB.100.5

EXISTING MCC-XP1.
(BACK TO BACK ARRANGEMENT)

EXISTING BLOWER
CONTROL PANEL.

BLOWER NO.1 BLOWER NO.2 BLOWER NO.3

NEW S2 SWITCHGEAR. SEE NOTES.

36"

FEEDER

36"

FEEDER

36"

BLOWER
NO.1

15"

TS

36"

MAIN 1

15"

TS

36"

TIE

36"

MAIN 2

15"

TS

36"

BLOWER
NO.2

36"

BLOWER
NO.3

NEW MVUS NO.1

27'-9"

MAIN
SWITCHGEAR-S2

FEEDER 10

MAIN
SWITCHGEAR-S2

FEEDER 1

4"C(3#500 KCMIL, 8 KV RATED, 1#4/0)

EXISTING ELECTRICAL EQUIPMENT TO REMAIN.

MVUS NO.1

4"C(3#500 KCMIL, 8 KV RATED, 1#4/0)

LOCATE NEW SWITCHGEAR 1' UP FROM
EXISTING SWITCHGEAR LOCATION.

SEE NOTE NO.2

TRANSITION SECTION. (TYP.)

36"±

20
"±

20
"±

FRONT

FRONT
9'-3"± 74-1/4"±

18
"±

20
"±

PB MCC-XP1

MCC-XP1
ATS

36"

36"W X 74"D X 92"H EMPTY STRUCTURE.

6"
±

EXISTING DRY TYPE TRANSFORMERS 12A - 12B.

4" THICK CONCRETE PAD.

4'

30"

BPP

EXISTING VAULT BELOW THIS HALF OF SWITCHGEAR. SEE SITE PLAN
FOR WORK REQUIRED FOR VAULT WALLS, CEILING, AND FLOOR.

FB-1

FB-2

FB-3

FB-4

CONTROLS

MB-1

TIE

MB-2

FB-5

FB-6

FB-7

FB-8

5 
KV

 M
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G
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H
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R
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2

1"C(16#14)

S2 SWITCHGEAR

EXISTING 16" X 16"
BUMP OUT.

16
'-4

 1
/2

"

POSITION S2 SWITCHGEAR TO MAINTAIN
PROPER CLEARANCE PER NEC. (TYP.)

POUR NEW 4" THICK CONCRETE PAD
ENTIRE LENGTH FOR NEW S2 SWITCHGEAR.

SEE SWITCHGEAR ONE-LINE
DIAGRAM FOR ADDITIONAL
CONDUIT/WIRE REQUIREMENTS.

43
2"

±

86.5"±

DB

EXISTING DUCTBANK (FIELD LOCATE) INSTALL
NEW WIRES FROM S2 - MB-1, AND S2 - MB-2 TO
S1 NORTH SWITCHGEAR, AND S1 SOUTH
SWITCHGEAR. SEE SHEET E-011. ROUTE
CONDUITS/NEW WIRES TO NEW S2
SWITCHGEAR MB-1, AND MB-2 MAIN BREAKERS.

CORE HOLES THROUGH WALL AS
REQUIRED. SEAL WITH LINK SEAL.
(TYP. OF 12 CONDUITS)

BOND NEW SWITCHGEAR TO EXISTING GROUND MAT. CHKD:
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EXISTING MCC-P4E

EXISTING
MCC-P4W

BLOWER
NO.5

BLOWER
NO.6

RELOCATE EXISTING BLOWER
NO.5 STARTER, RELAY SECTION
AS SHOWN ON SHEET E-305.

EXISTING BLOWER
NO.6 STARTER TO BE
DEMOLISHED. TURN
DEMOLISHED STARTER
OVER TO OWNER.
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EQUIPMENT BUILDING UPPER LEVEL PLAN
SCALE: 1/4"-1'-0"
NEMA 12 AREA

N0

SCALE:

2' 4' 8'

1/4" = 1'-0''

BLOWER NO.5 STARTER TO REMAIN,
AND BE RELOCATED, AND REWIRED.

BLOWER NO.6 STARTER.
TURN OVER STARTER
TO OWNER AS SPARE.

COVER HOLES IN FLOOR WITH MORTAR.

INSTALL NEW
CONDUIT/WIRE TO
BLOWER MOTOR FROM
RELOCATED STARTER.

REWORK THESE CONDUITS IN LEVEL
BELOW TO RELOCATED BLOWER
NO.5 STARTER. SEE SHEET E-305.

ACTUATOR AND OIL PUMP TO REMAIN
POWERED FROM EXISTING MCC-P4W.



EXISTING MCC-P4E

BLOWER
NO.5

BLOWER
NO.6

TRANSITION
SECTION. (TYP.)

EXISTING MCC-P4W TS

TS

TS

500 KVA
TRANSFORMER

TS

FEEDER SWITCH

S3 MAIN SWITCH
LEFT

TS

500 KVA
TRANSFORMER

TS

FEEDER SWITCH

TS

EXISTING BLOWER
NO.5 STARTER
RELOCATED.

CORE NEW HOLES THROUGH FLOOR FOR INCOMING
POWER FEEDS FROM S2 SWITCHGEAR. INSTALL NEW
HINGED STAINLESS STEEL BOXES BELOW FLOOR AT
CEILING. SIZE BOXES AS REQUIRED. EXTEND NEW
CONDUITS, AND NEW WIRES UP TO NEW SWITCHES.

FE
ED

ER
 S

W
IT

C
H

S3 SWITCHGEAR LAYOUT - FRONT ELEVATION
SCALE: 1/4" = 1'-0"
COORDINATE EXACT EQUIPMENT DIMENSIONS WITH MANUFACTURER. (TYP.)

TS

18"

10"

TS 500 KVA
TRANSFORMER

78"

TS

18" 36"

S3 MAIN
SWITCH

LEFT

36"

FEEDER
SWITCH TS

18" 36" 36"

S3 MAIN
SWITCH
RIGHT

TS

18"

500 KVA
TRANSFORMER

78"

TS

10"

TS

18"

EXISTING BLOWER
NO.5 STARTER.

TERMINAL BOX IN LEVEL BELOW.

CONDUITS TO EXISTING STARTER.
6 - 1"C, 6 - 2"C(80#14,12#12,12-2/C#16SH, 12-3/C#16SH,6#10)

DEMOLISH EXISTING CONDUITS TO BLOWER NO.5 STARTER. INSTALL NEW
STAINLESS STEEL HINGED TERMINAL BOX, AND TERMINAL BLOCKS. SIZE
BOX AS REQUIRED. INTERCEPT EXISTING CONDUITS IN LEVEL BELOW,
AND INSTALL NEW BOX, AND CONDUITS TO RELOCATED BLOWER NO.5

PARTIAL CONDUIT PLAN BLOWER
NO.5 PROPOSED WORK

EXISTING BLOWER
NO.5 STARTER.

BLOWER NO.5
1750 HP

5"C(3#500 KCMIL, 8 KV RATED, 133%, 1#250 KCMIL)

BLOWER NO.5
PARTIAL ONE-LINE
NO SCALE

ROUTE CONDUITS IN LEVEL BELOW AT
CEILING. CORE HOLES AS REQUIRED
FOR POWER, AND CONTROL CONDUITS.

CORE HOLES
AS REQUIRED.

TRANSITION
SECTION. (TYP.)

MCC-P4W
2-4"C(3#500KCMIL,1#4/0)

4"C(3#4/0, 8KV RATED, 133%, 1#1/0)

ADJUST EXISTING BREAKER SETTINGS TO SUIT
NEW TRANSFORMER OVERLOAD PROTECTION.

TS

18"

FEEDER
SWITCH

FEEDER
SWITCH

36"

4"C(3#4/0, 8KV RATED, 133%, 1#1/0)

EXISTING
TRANSITION
SECTION.

EXISTING
TRANSITION
SECTION.

2-4"C(3#500 KCMIL, 1#4/0)
MCC-P4E

BLOWER NO.5 STARTER.
5"C(3#500 KCMIL, 8KV RATED, 133%, 1#250 KCMIL)

TS

S3
 M

AI
N

 S
W

IT
C

H
R

IG
H

T

5"C(3#500 KCMIL, 8 KV RATED, 133%, 1#250 KCMIL)

300E

600A

S3-R LINEUP

INTERCEPT EXISTING CONDUITS.
FIELD LOCATE IN LEVEL BELOW.

INSTALL NEW S3-L SWITCHGEAR,
AND S3-R SWITCHGEAR ON NEW
4" THICK CONCRETE PAD.

5"C(POWER)

ROUTE CONDUITS IN LEVEL BELOW.

5"C(POWER)

NEW 4" THICK CONCRETE PAD.

EXISTING BLOWER NO.5
STARTER RELOCATED.

TB

12 - CONDUITS IN LEVEL BELOW.
SEE PARTIAL DETAIL THIS SHEET.

NEW TERMINAL BOX
IN LEVEL BELOW.

BUS
TRANSITION/

(CORNER
SECTION)

TS
(CORNER
SECTION)

EXISTING CONDUITS UP TO
BLOWER NO.5 STARTER.

S3 SWITCHGEAR - LEFT S3 SWITCHGEAR - RIGHT

DEMOLISH EXISTING CONDUITS TO BLOWER NO.5 STARTER. INSTALL NEW
STAINLESS STEEL HINGED TERMINAL BOX, AND TERMINAL BLOCKS. SIZE
BOX AS REQUIRED. INTERCEPT EXISTING CONDUITS IN LEVEL BELOW,
AND INSTALL NEW BOX, AND CONDUITS TO RELOCATED BLOWER NO.5

BOND NEW SWITCHGEAR
TO EXISTING GROUND MAT.

MCC-P4E SPARE BREAKER
1 1/2"C(3#8)

MCC-P4W SPARE BREAKER
1 1/2"C(3#8)

FROM BUS
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PROPOSED WORK SHOWN BOLD,

CROSSHATCHED, AND/OR CIRCLED.

EX
IST

ING
 EQ

UIP
ME

NT
 BU

ILD
ING

UP
PE

R L
EV

EL
 PL

AN
 PR

OP
OS

ED
 W

OR
K

EQUIPMENT BUILDING UPPER LEVEL PLAN
SCALE: 1/4"-1'-0"
NEMA 12 AREA

N0

SCALE:

2' 4' 8'

1/4" = 1'-0''



SECONDARY
BREAKER

TRANSFORMER

PRIMARY
SWITCH

NEW 15' X 10' (MIN.)
CONCRETE PAD.

BARE 4/0

EXISTING 5KV FEEDER.

INSTALL NEW GROUND MAT.

PB

D
B

D
B

D
B

DB DB DB

4"C(3#4/0,1#2/0)
4"C(SPARE) - INSTALL PULL CORD. SEAL EACH END.

BARE 4/0
PB

DB DB

D
B

2-4"C(3#4/0,1#4/0)
4"C(PULL CORD) -
SPARE STUB UP AT
BASE OF BUILDING,
AND CAP FOR FUTURE
USE. SEAL EACH END.

CORE HOLES AS REQUIRED IN EXISTING BRICK/BLOCK
WALLS. SEAL HOLES AS REQUIRED WITH MORTAR.

EXISTING MCC-XPB LOCATED ON SECOND FLOOR.

ROUTE CONDUIT AS REQUIRED. TO
TRANSFORMER SECONDARY BREAKER.

EXISTING SWITCH/TRANSFORMER/AIR TERMINAL
CHAMBER LOCATED ON SECOND FLOOR.

EXISTING OIL BARN. NO SCALE.

EXISTING OVERHEAD DOOR.

EXISTING OIL BARN - PLAN
NO SCALE

NOTES:
1. FOR THE OIL BARN LOCATE NEW SUBSTATION STYLE TRANSFORMER ON A NEW

CONCRETE PAD ON CORNER OF EXISTING BUILDING.  FROM WITHIN EXISTING OIL
BUILDING GARAGE, INTERCEPT EXISTING 5KV CIRCUIT AND EXTEND TO NEW
SUBSTATION STYLE TRANSFORMER LOCATED OUTDOORS.  INSTALL NEW CONDUIT
FROM TRANSFORMER SECONDARY TO BUILDING,  CORE HOLES THROUGH WALL
AND ROUTE CONDUIT TO EXISTING MOTOR CONTROL CENTER ON SECOND FLOOR
OF OIL BARN BUILDING.  DEMOLISH EXISTING TRANSFORMER WITHIN SECOND
FLOOR ELECTRICAL ROOM.  SEAL HOLES IN FLOOR WITH MORTAR

FIELD LOCATE PAD

HANDHOLE

E

BARE 4/0 TO
EXISTING MCC ON
SECOND FLOOR.

RELOCATE BARRELS COORDINATE WITH OWNER.

FIELD LOCATE PAD 20
FT.± FROM CORNER OF
OIL BARN BUILDING.

75
'±

SPLICE WIRES WITHIN EXISTING BOX.
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EXISTING DRAWING FROM PREVIOUS PROJECT.
PROPOSED WORK SHOWN BOLD,

CROSSHATCHED, AND/OR CIRCLED.
OIL BARN UPPER LEVEL PLAN
SCALE: 1/4"-1'-0"
NEMA 12 AREA

N0

SCALE:

2' 4' 8'

1/4" = 1'-0''



EXISTING FENCE.

EXISTING TRANSFORMER NO.2.
(13'L X 4'W) TO BE DEMOLISHED.

EXISTING TRANSFORMER NO.1
(13'L X 4'W) TO BE DEMOLISHED.

EXISTING TREES TO
BE DEMOLISHED.

EXISTING CPCO POLES.EXISTING PAVED DRIVEWAY.

EXISTING SIDEWALK

THIRD AVE. PUMP STATION
NEMA 12 AREA

D
B

D
B

D
B

D
B

D
B

DB

D
B

D
B

D
B

DEMOLISH EXISTING TREES
AND STUMPS TO SUIT NEW
CONCRETE EQUIPMENT
PADS.

72'±

52
'±

9'-6"±

INTERCEPT THESE EXISTING CONDUITS ON EXTERIOR
OF PUMP STARTER. INSTALL HINGED STAINLESS STEEL
PULL BOXES (SIZE AS REQUIRED) TO ACCOMMODATE
NEW CONDUIT/WIRE. INSTALL NEW WIRE TO INDOOR
SWITCHGEAR MAIN BREAKER. (TYP. OF 2 SERVICES)

EXISTING SWITCHGEAR - THIS
AREA. SEE SHEET E-103 FOR
ADDITIONAL INFORMATION.
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EXISTING FENCE.

FIELD LOCATE
EXISTING CPCO POLES.

x
x

x
x

x
x

x
x

EXISTING PAVED DRIVEWAY.

EXISTING SIDEWALK

THIRD AVE. PUMP STATION

NOTES:
1. INSTALL NEW CONCRETE PADS FOR NEW SUBSTATION STYLE TRANSFORMERS, PRIMARY SWITCHES AND SECONDARY

SWITCHES.

2. INSTALL NEW CONDUIT/WIRE FROM EACH EXISTING SERVICE POLE TO EACH NEW TRANSFORMER PRIMARY SWITCHES.

3. COORDINATE DISCONNECTION AND CONNECTION OF NEW CABLES WITH CONSUMERS ENERGY AND PAY ANY CONSUMERS
ENERGY FEES ASSOCIATED WITH THIS WORK.

4. INSTALL NEW SECONDARY CONDUIT/WIRE FROM NEW TRANSFORMER SECONDARIES TO EXISTING STATION.  INTERCEPT
EXISTING EXTERIOR CONDUITS AT STATION WALL AND INSTALL NEW CABLES INTO STATION TO EXISTING SWITCHGEAR
AND RECONNECT TO EXISTING INDOOR SWITCHGEAR.

5. DUCTBANKS TO BE STAINED RED, AND A YELLOW NO.10 PROLINE TRACER WIRE SHALL BE INSTALLED OVER EACH NEW
DUCTBANK TO EACH EXISTING SERVICE POLE.

6. INCLUDE IN BID TO PERFORM AN ARC FLASH/SHORT CIRCUIT/COORDINATION STUDY FOR THE FLINT 3RD AVENUE PUMP
STATION.  TURN OVER RESULTS INCLUDING SKM FILES TO OWNER.  EATON TO FIELD COLLECT EXISTING DATA TO
PERFORM THE ANALYSES'.  REFER TO ONE-LINE DIAGRAM AND PHOTOS OF EXISTING SWITCHGEAR.  FIELD VERIFY
EXISTING ELECTRICAL ONE-LINE PROVIDE THE ANALYSIS'S.

7. FIELD LOCATE NEW CONCRETE PADS TO SUIT EXISTING YARD AREA.  PROVIDE CLEARANCES AROUND PAD TO SUIT NEC
REQUIREMENTS.

34"±

GROUND MAT DETAIL

72'±

52
'±

9'-6"±

5'
±

33
'±

17'±

36
'±

84
'±

36
'±PRIMARY SWITCH

PRIMARY SWITCH

24
'±

TRANSITION SECTION

2000 KVA
TRANSFORMER

24
'±

TRANSITION SECTION

36
'±SECONDARY SWITCH

7'±

6'
-6

"±
6'

-6
"±

36
'±

84
'±

36
'±

24
'±

24
'±36

'±

x

x x x x x x

INSTALL NEW CHAIN LINK FENCE.
MATCH EXISTING FENCE HEIGHT,
STYLE, AND TYPE.

LOCATE PADS TO AVOID
EXISTING YARD VALVES. DB

D
B

DB DBDB DB

DB

D
B

5"C(POWER) EACH

5"C(POWER)
5"C(PULL CORD) SPARE
CAP AT EACH END.

5"C(POWER)
5"C(PULL CORD) SPARE
CAP AT EACH END.

DOUBLE SWING GATE. MATCH EXISTING FENCE HEIGHT.

DB
DB

D
B

D
B

D
B

D
B

D
B

D
B

TURN CONDUITS UP. (PVC-RMC) ROUTE CONDUITS EXPOSED ON WALL.
INTERCEPT EXISTING CONDUITS AT WALL PRIOR TO ENTERING STATION.
INSTALL HINGED 316 STAINLESS STEEL PULL BOX. SIZE BOX AS REQUIRED.
INSTALL NEW WIRES TO INDOOR SWITCHGEAR MAIN BREAKER(S).

PRIMARY SWITCH

PRIMARY SWITCH

TRANSITION SECTION

2000 KVA
TRANSFORMER

TRANSITION SECTION

SECONDARY SWITCH

FILL AREA BETWEEN PADS, AND AROUND ALL SIDES WITH
WEED FABRIC, AND LANDSCAPING STONES, 4" THICK.
MATCH EXISTING STONES IN CPCO YARD AT WPC/WWTP.

SIZE SWITCH ENCLOSURES TO ACCOMMODATE THESE CONDUITS/CONNECTIONS.

ENCASE CHAIN LINK FENCE POSTS
IN CONCRETE. 36" DEEP. (TYP.)

17'±

33
'±

17'±

33
'±

5'
±

34"± 34"±

34'±

GROUND
MAT.

GROUND
ROD. (TYP.)

BARE 4/0 - TO SWITCHGEAR INSIDE PUMP STATION.

FIELD LOCATE NEW
TRANSFORMER/SWITCH
PADS IN THESE AREAS.

LOCATE PADS TO AVOID
EXISTING CHECK VALVES,
YARD VALVES AND
WATER ACCESS HOLES.

CONNECT NEW FENCE TO EXISTING FENCE. THIS LOCATION.

FR
O

N
T

CONNECT NEW FENCE TO EXISTING FENCE. THIS LOCATION.

4000 PSI STRENGTH CONCRETE. STAIN CONCRETE RED.
INSTALL NO.10 AWG PROLINE TRACER WIRE. INSTALL
BARE 4/0 IN EACH DUCTBANK. BOND AT EACH END.

4000 PSI STRENGTH CONCRETE. STAIN CONCRETE RED.
INSTALL NO.10 AWG PROLINE TRACER WIRE. INSTALL
BARE 4/0 IN EACH DUCTBANK. BOND AT EACH END.

FR
O

N
T

RELEVEL EXISTING YARD AREA, RESEED AND
RESTORE BACK TO ORIGINAL CONDITION.
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NEW CONSTRUCTION

GALVANIZED STEEL PIPE
THROUGH FLOOR TO

HEIGHT SHOWN.

MECHANICAL LINK SEAL
TO A 1" MINIMUM
BELOW FINISHED FLOOR

FOR EXISTING FLOORS,

(WASHER WELDED TO SLEEVE
GALVANIZE AFTER WELDING)

CORE OUT OPENING
AND SEAL WITH NON-
SHRINK GROUT.

1" MIN. FLANGE

CONDUIT

1" MINIMUM ABOVE
FINISHED FLOOR

INTERIOR FLOOR
CONDUIT SLEEVE DETAIL
NO SCALE

AROUND
3" MIN. ALL

GROUND BUS

EACH OTHER OVER THE ENTIRE
LEVEL AND IN TRUE PLANE OF
O.C. TOP OF CHANNELS MUST BE
INSPECTION/GROUT HOLES 2'-0"
SPACED AS REQUIRED,WITH 1"Ø
C4 X 5.4 APPROX.1/8"ABOVE PAD.

LENGTH 

4" M
IN

.

ENCLOSURE
EQUIPMENT

CONDUIT

RECOMMENDATIONS.
CHANNELS PER MFR.
* SECURE EQUIPMENT TO

CONCRETE SLAB

THREADED ROD,ANCHORS AND
WELDED TO CHANNEL,WITH 3/8"
1/4" X 1"P AT 5'-0" O.C.MAX.

CHAMFER ALL AROUND
CONCRETE PAD WITH 1"

GROUT AROUND PERIMETER

GROUND LUG AND WIRE TO
INSULATING BUSHING WITH

DOUBLE NUT. 

L

BUS
*

PAD MOUNTED
EQUIPMENT DETAIL
NO SCALE

N

G

LOCKNUTS
DOUBLE

BUSHING
INSULATING

SIZED PER N.E.C.
EACH CIRCUIT
CONDUCTOR FOR
EQUIPMENT GND.

BUSHING
INSULATING

Ø

LOCKNUTS
DOUBLE
FEEDERS
CONDUIT FOR

LOCKNUTS
DOUBLE

1 Ø 2 3Ø

BUSHING
INSULATING

PANELBOARD ENCL.
BONDING LUG FOR

INSULATED FROM
NEUTRAL BUS

CIRCUITS (TYPICAL) 
CONDUITS FOR BRANCH

ENCLOSURE

GROUND
BUS

INSULATED NEUTRAL

TRANSFORMER ENCL.
BONDING LUG FOR

CONDUCTOR. RUN TO
INSULATED GROUNDING

GROUND WIRE

CONDUCTOR

N

CONDUCTOR
NEUTRAL
INSULATED

ENCLOSURE
PANELBOARD

ENCLOSURE
TRANSFORMER

TRANSFORMER
SERVING THE
POWER SOURCE
GROUND BUS OF

TRANSFORMERS, DISTRIBUTION PANELS
AND WALL MOUNTED ENCLOSURES
NO SCALE

CONDUIT GROUNDING DETAILS FOR

OF PAD MOUNTING
TYPICAL FOR TOP

FRONT

12
"M

IN
.

APPLICATION

SIDE OF PAD
MOUNTING

MIN., OR 3" STRUCTURAL CHANNEL
PLATE & S.S. NO. 12 GA. THICK STRUT
NO. 10 GA. STAINLESS STEEL

RACK MOUNTED
EQUIPMENT DETAIL
NO SCALE

CONDUIT OUT

DISCONNECT
SWITCH

ALTERNATE CONDUIT OUT

CONDUIT IN

(MOUNT EITHER SIDE)
BODY OR PULL BOX
APPROVED CONDUIT
N.E.C. ARTICLE 370

N.E.C. ARTICLE 370
APPROVED CONDUIT
BODY OR PULL BOX
(MOUNT EITHER SIDE)

ALTERNATE CONDUIT IN

DISCONNECT SWITCHES
NO SCALE

NOTE:  * = STRUT SHALL BE STAINLESS STEEL HAVE A MIN. THICKNESS

1/2" HEX NUT
1/2" SQ. WASHER

1/2" THREADED
ROD (TYP.)

PIPE CLAMPS

BUILDING STEEL

BUILDING
STEEL

STRUT *

BEAM CLAMP

BEAM
CLAMP

PIPE
CLAMP

(TYP.)

STAINLESS
STEEL
LAG SCREWS

STRUT *

PIPE CLAMPS

STAINLESS STEEL
ANCHOR (TYP.)

PIPE CLAMPS

STRUT *

WOOD

"Z" TYPE FITTING

CONCRETE OR MASONRY

BEAM CLAMP

STRUT *

STRUT *

BUILDING STEEL

BEAM CLAMPS

SS THREADED
  ROD

CONCRETE OR MASONRY

STAINLESS STEEL BOLT,
WASHER & NUT
(IF LOADING REQ'S.)

OF .105 INCH OR 12 GA.

BEAM ATTACHMENT (TYP.)

DOUBLE
NUT

WOOD

STAINLESS STEEL ANCHOR

STAINLESS STEEL
ANCHOR (TYP.)

VERTICALLY RACKED
SUSPENDED RUN
NO SCALE

HORIZ. RACKED
SUSPENDED RUN
NO SCALE

THREADED ROD

SPLIT PIPE RING

STAINLESS
STEEL EXPANSION
CASE REQUIRED

HANGER

BUILDING STEEL

PIPE

ADJUSTABLE
PIPE HANGER

BEAM CLAMP

BUILDING STEEL

STAINLESS STEEL
EXPANSION CASE

CONCRETE WALL

STAINLESS STEEL
CLAMP (TYP)

STAINLESS
STEEL LAG SCREW

SPACER

WOOD

STAINLESS
STEEL
LAG SCREW

CONCRETE
OR MASONRY

ATTACHMENT
BEAM

WOOD

DOUBLE
NUT

VERTICAL AND HORIZONTAL
CONDUIT RACKS AND HANGERS
NO SCALE

SINGLE CONDUIT HANGERS
NO SCALE

PVC COATED RGS CONDUIT
BEND AND COUPLING

SOLENOID VALVE

1" LIQUID TIGHT
FLEXIBLE CONDUIT

PROCESS PIPE PROCESS PIPE

SOLENOID STUB-UP DETAIL
NO SCALE

MIN. ABOVE FIN.
BOTTOM ROW 36"

FIN. FLOOR
MAX. ABOVE
TOP ROW 6'-0"

1 
7/

8"
 M

IN
.

FLOOR

1 1/2" MIN.

TYPICAL PUSHBUTTON, PILOTLIGHT
SELECTOR SWITCH PANEL SPACING
NO SCALE

NOTES:

1. MOUNTING HARDWARE AND SUPPORTS TO BE 316
STAINLESS STEEL.

NOTES:

1. MOUNTING HARDWARE AND
SUPPORTS TO BE 316 STAINLESS
STEEL.

NOTES:

1. MOUNTING HARDWARE AND
SUPPORTS TO BE 316 STAINLESS
STEEL.

NOTES:

1. ALL MOUNTING HARDWARE AND SUPPORTS TO BE
316 STAINLESS STEEL.

ALL HARDWARE SHALL BE 316 STAINLESS
STEEL INCLUDING NUTS, BOLTS,
WASHERS, ANCHORS, STRUTS, ETC. THIS
REQUIREMENT HAS PRECEDENCE OVER
STANDARD DETAILS, AND PROJECT
MANUAL/SPECIFICATIONS.

FEEDER & BRANCH CIRCUIT
RACEWAY LABELS
NOTE:
1. IN ACCESSIBLE CEILING SPACES AND EXPOSED IN UNFINISHED AREAS, LABEL

CONDUIT WITH PANEL AND CIRCUIT NUMBERS OF CONDUCTORS ROUTED
THROUGH THE CONDUIT. LABEL CONDUIT AT WALL PENETRATIONS AND
CONNECTIONS TO ALL PANELS, JUNCTION BOXES, AND EQUIPMENT SERVED.

MCC-A(1A/A14), 480V, EF#2

POWER SOURCE ID
SUBSYSTEM ID

VOLTAGE

LOAD EQUIPMENT ID
PHENOLIC TAG WHITE BACKGROUND,
BLACK LETTERING.

WATERTIGHT HUB. PROVIDE IN
NEMA 12, AND NEMA 4 AREAS. (TYP.)
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ALL HARDWARE SHALL BE 316 STAINLESS
STEEL INCLUDING NUTS, BOLTS,
WASHERS, ANCHORS, STRUTS, ETC. THIS
REQUIREMENT HAS PRECEDENCE OVER
STANDARD DETAILS, AND PROJECT
MANUAL/SPECIFICATIONS.

NOTE:

CONCRETE PAD.

FLOOR FINISH.

PVC COATED CONDUIT BENDS, AND FITTINGS SHALL BE USED WHERE
CONCEALED CONDUIT RUNS ARE STUBBED UP FROM THE SLAB. RISERS
ON POLES SHALL BE PVC COATED RGS INCLUDING WEATHERHEADS.

CONDUIT STUB-UP DETAIL
NO SCALE

FIBERGLASS REINFORCED PVC,
OR PVC COATED RGS CONDUIT.

PVC COATED COUPLING.

CONCRETE SLAB.

3"
 M

AX
.

FIBERGLASS
REINFORCED PVC,
OR PVC COATED
RGS CONDUIT.

PVC COATED RGS CONDUIT
BEND, AND COUPLING.

GROUND BUS

EQUIPMENT
ENCLOSURE

INSULATING BUSHING WITH
GROUND LUG, AND WIRE TO BUS.

*

GROUND AROUND PERIMETER.

CONCRETE PAD WITH 1"
CHAMFER ALL AROUND.

CONCRETE SLAB.

1/4" X 1"⅊ AT 5' - 0" O.C. MAX.
WELDED TO CHANNEL, WITH
3/8" THREADED ROD,
ANCHORS, AND DOUBLE NUT.

CONDUIT.

* SECURE EQUIPMENT TO
CHANNELS PER MFR.
RECOMMENDATIONS.

3" MIN. ALL
AROUND.

4" M
IN

.

C4 X 5.4 APPROX. 1/8" ABOVE PAD.
SPACED AS REQ'D. WITH 1"Ø
INSPECTION/GROUT HOLES 2' - 0" O.C.
TOP OF CHANNELS MUST BE LEVEL,
AND IN TRUE PLANE OF EACH
OTHER OVER THE ENTIRE LENGTH.

OUTDOOR PAD MOUNTED
EQUIPMENT DETAIL
NO SCALE

#4/0 BARE STRANDED
COPPER WIRE.

BOND TO SLEEVE
AT ONE END.

ATTACH TO WALLS, AND
CEILINGS AT 8' - 0" INTERVALS.
(MAX.) WITH SUITABLE CLAMPS.

GROUND WIRES PENETRATING
INTERIOR FLOORS SHALL PASS
THROUGH STEEL SLEEVES.

INTERIOR GROUND FLOOR SLEEVE
NO SCALE

INTERIOR FLOOR
CONDUIT FLOOR OPENING DETAIL
NO SCALE

CONDUIT. (TYP.)

6" WIDE MIN.

2"

CONCRETE SLAB.

INSTALL CONDUIT THROUGH
DIVIDER PLATE, AND FILL WITH
CONCRETE TOP SIDE ONLY.

CONCRETE PAD.

1" CHAMFER. (TYP.)

FINISH FLOOR.

#11 GALVANIZED 316
STAINLESS STEEL
DIVIDER PLATE.

2'
-0

"
M

IN
.

FINISH GRADE.

#4/0 BARE STRANDED COPPER
CABLE 7-STRAND. (TYP.)

CONNECTION TO BE MADE WITH
HEAVY DUTY EXOTHERMIC
PROCESS OR ENGINEERS
APPROVED COMPRESSION
TYPE CONNECTORS.

3/4" X 20' - 0" MIN.
COPPER CLAD
STEEL RODS.

TO ADDITIONAL RINGS IF
REQ'D. (TYP. OF 4 PLACES.)

EQUIPMENT GROUND
BUS LUGS.

GENERATOR

ALL WIRE #4/0 BARE STRANDED
COPPER 7-STRAND. (TYP.)

ADDITIONAL CONCENTRIC RINGS SHALL BE ADDED AS REQ'D. TO
MEET THE (5) OHM SPECIFIED RESISTANCE. EACH RING TO HAVE
4 GROUND RODS, AND SPACE 10 FEET FROM THE INNER RING.

NOTES:

GROUND MAT DETAIL
NO SCALE

NEW
CONSTRUCTION.

2" (REF.)
FOR EXISTING WALLS. CORE
OUT OPENING, AND SEAL
WITH NON-SHRINK GROUT.

PVC SCHEDULE 40
SLEEVE, AND COUPLING.
CEMENT SLEEVE, AND
COUPLING SECURELY.

MECHANICAL LINK SEAL.
CONDUIT.

DO NOT USE BELOW GRADE.

EXTERIOR WALL
CONDUIT SLEEVE DETAIL
NO SCALE

FINISHED GRADE.

95% COMPACTED
GRANULAR BACKFILL.

1" CONCRETE RIBBON
STAINED RED.

3" MIN. SAND BEDDING.

3'
-6

" M
IN

.

15
"

DIRECT BURIAL
CABLE OR CONDUIT.

TRENCHING DETAIL
NO SCALE

THREADED
ROD.

BEAM
CLAMP.

316 STAINLESS STEEL
BOLT, WASHER, AND NUT.
(IF LOADING REQUIRES.)

WOOD.

DOUBLE NUT.
316 STAINLESS
STEEL
THREADED
ROD. (TYP.)

SPLIT PIPE RING.

ADJUSTABLE
PIPE HANGER.

CONCRETE, OR MASONRY.
"Z" TYPE FITTING.

316 STAINLESS STEEL
EXPANSION CASE. (TYP.)

PIPE CLAMPS.

STRUT*

316 STAINLESS STEEL
LAG SCREWS.

WOOD.

316 STAINLESS STEEL STRUT. (TYP.) *
PIPE CLAMPS.

BEAM CLAMP.

BUILDING STEEL.

BUILDING
STEEL.

BEAM CLAMP.

PIPE CLAMP.

316 STAINLESS STEEL STRUT. (TYP.) *

BUILDING STEEL.

PIPE HANGER.

SPLIT PIPE RING.

BUILDING STEEL.

STRUT. *
BEAM CLAMPS.

STRUT. *

1/2" HEX NUT.
1/2" SQ. WASHER. (TYP.)

1/2" THREADED ROD. (TYP.)

PIPE CLAMPS.

WOOD.

NO SCALE

CONCRETE WALL.

SPACER.

MALLEABLE IRON
CLAMP. (TYP.)

316 STAINLESS
STEEL LAG SCREW.
LEAD, OR MALLEABLE
IRON EXPANSION CASE.

VERTICAL AND HORIZONTAL
CONDUIT RACKS AND HANGERS
NO SCALE

CEMENT OR
BLOCK WALL.

GROUT CONDUIT.

FILL CONDUIT
WITH DUCT SEAL.

RECEPTACLE OR
SWITCH. (TYP.)

GROUT AROUND BOXES.

FILL CAVITY WITH
CHASE TECH. CORP.
PR-855 OR EQUAL.

FILL CONDUIT
WITH DUCT SEAL.

GROUT AROUND BOXES.

WALL BOXES BACK-TO-BACK
NO SCALE
· FOR SOUND PROOFING

EQUIPMENT
ENCLOSURE

GROUND. LUG,
AND WIRE TO
GROUND. BUS

12" WIDE
OPENING

INSULATING BUSHING. (TYP.)

* CONCRETE PAD WITH 1"
CHAMFER ALL AROUND.

FINISH FLOOR.

CONCRETE SLAB.

C4 X 5.4 APPROX. 1/8" ABOVE PAD.
SPACED AS REQ'D. WITH 1"Ø
INSPECTION/GROUT HOLES 2' - 0"
O.C. TOP OF CHANNELS MUST BE
LEVEL, AND IN TRUE PLANE OF EACH
OTHER OVER THE ENTIRE LENGTH.

1/4" X 1"⅊ AT 5' - 0" O.C. MAX.
WELDED TO CHANNEL, WITH
3/8" THREADED ROD,
ANCHORS, AND DOUBLE NUT.

3" MIN. ALL
AROUND.

4" M
IN

.

#11 GA. 316 STAINLESS
STEEL DIVIDER PLATE.

CONDUIT. (TYP.)
INSTALL CONDUIT THROUGH
DIVIDER PLATE, AND SECURE
WITH LOCKNUTS EACH SIDE. (TYP.)

* SECURE EQUIPMENT TO
CHANNELS PER MFR.
RECOMMENDATIONS.

INTERIOR PAD MOUNTED
EQUIPMENT DETAIL
NO SCALE

CABLE ROUTING DETAIL
NO SCALE

LOOP GROUND WIRE AROUND
MANHOLE. ATTACH TO WALLS
WITH SUITABLE CLAMPS.

TYPICAL CABLE ROUTING. CABLE
TO BE PLACED IN NOT LESS
THAN ONE COMPLETE LOOP.

TYPICAL CABLE RACKS.
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ALL HARDWARE SHALL BE 316 STAINLESS
STEEL INCLUDING NUTS, BOLTS,
WASHERS, ANCHORS, STRUTS, ETC. THIS
REQUIREMENT HAS PRECEDENCE OVER
STANDARD DETAILS, AND PROJECT
MANUAL/SPECIFICATIONS.

(TYP. FOR ALL TOP
OF PAD MOUNTING)

CONDUIT FROM ABOVE POWER AND CONTROL
IN SEPARATE CONDUIT.

(PLATE OR WALL MOUNTED)

MOTOR
CAP

45°
MOTOR

CAP

CONTROL CONDUIT.

TYPE "T" CONDUIT BODY.
(NOT REQ'D. IF DEVICES
BELOW ARE NOT REQ'D.)

TO SOLENOID, PRESS., FLOAT
SWITCHES ETC., IF REQ'D.

SWITCH STATION, AND
DISCONNECT HANDLE TO BE
MOUNTED 48" TO 60" ABOVE FLOOR.

CONDUIT, AND COUPLING IF
REQ'D. FOR DISTANCE. (TYP.)

SIDE OF PAD
MOUNTING
APPLICATION.

POWER CONDUIT.

NO.10 GALVANIZED 316 STAINLESS STEEL PLATE,
AND NO.12 GALVANIZED THICK 316 STAINLESS
STEEL STRUT MIN., OR 3" STRUCTURAL CHANNEL.

ALTERNATE CAPACITOR LOCATION.
DISCONNECT

SWITCH
LIQUID TIGHT FLEX. CONDUIT
OR EXP. PROOF AS REQ'D.
6'-0" MAX. LENGTH. (TYP.)

CAPACITOR PAD MOUNTED,
OR ALTERNATE MOUNTED
AS SHOWN ABOVE.

FRONT.

12
" M

IN
.

MOTOR CONDUIT DETAIL
NO SCALE

CONDUIT FROM BELOW POWER AND CONTROL IN
SEPARATE CONDUIT.

(PLATE OR WALL MOUNTED)

MOTOR
CAP.

MOTOR
CAP.

(TYP. FOR ALL TOP
OF PAD MOUNTING)

45°

FRONT.

12
" M

IN
.

MOTOR CONDUIT DETAIL
NO SCALE

CONTROL CONDUIT.

SEE FLOOR SLEEVE DETAIL.

TYPE "L" CONDUIT BODY.

TYPE "T" CONDUIT BODY. (NOT REQ'D.
IF DEVICES BELOW ARE NOT REQ'D.)

TO SOLENOID, PRESS., FLOAT
SWITCHES ETC., IF REQ'D.

CONDUIT, AND COUPLING IF
REQ'D. FOR DISTANCE. (TYP.)

DISCONNECT
SWITCH

NO.10 GA. 316 STAINLESS STEEL PLATE,
AND NO.12 GA. THICK 316 STAINLESS STEEL
STRUT MIN., OR 3" STRUCTURAL CHANNEL.

ALTERNATE CAPACITOR LOCATION.

CAPACITOR PAD MOUNTED,
OR ALTERNATE MOUNTED
AS SHOWN ABOVE.

LIQUID TIGHT FLEXIBLE CONDUIT,
OR EXPLOSION PROOF AS REQ'D.
6'-0" MAX. LENGTH. (TYP.)

SIDE OF PAD
MOUNTING
APPLICATION.POWER

CONDUIT.

SWITCH STATION, AND
DISCONNECT HANDLE TO BE
MOUNTED 48" TO 60" ABOVE FLOOR.

FEEDER & BRANCH CIRCUIT
RACEWAY LABELS
NOTE:
1. IN ACCESSIBLE CEILING SPACES AND EXPOSED IN UNFINISHED AREAS, LABEL

CONDUIT WITH PANEL AND CIRCUIT NUMBERS OF CONDUCTORS ROUTED
THROUGH THE CONDUIT. LABEL CONDUIT AT WALL PENETRATIONS AND
CONNECTIONS TO ALL PANELS, JUNCTION BOXES, AND EQUIPMENT SERVED.

MCC-A(1A/A14), 480V, EF#2

POWER SOURCE ID
SUBSYSTEM ID

VOLTAGE

LOAD EQUIPMENT ID
PHENOLIC TAG WHITE BACKGROUND,
BLACK LETTERING.

YELLOW BACKGROUND
BLACK LETTERS

AUTHORIZED
PERSONNEL ONLY

ALLOWED TO ENTER

DANGER

YELLOW WIRING
IS NOT

DE-ENERGIAED
BY DISCONNECT

CONTROL PANEL

SUPPLY  XXX VOLTS:
Disconnect Current Rating:

xxxxxxxxxxxxxxxx
Drawing No.
Built By:     ****

Equipment  Modle No.
Equipment  Serial No.
Contract

Date of Manfacture Machine

WHITE BACKGROUND BLACK LETTERS

*
**

***

****
****
****
****

PANEL TAG
NOTE:
1. * = PANEL NAME
2. ** = MCC & BUCKET OR LIGHTING PANEL &

CIRCUIT NUMBER
3. *** = DRAWING NUMBER
4. **** = MANUFACTURER, MODEL #, SERIAL #,

CONTACT INFO. & DATE.

YELLOW WIRING
PANEL TAG
NOTE:
1. TO BE USED WHEN PANEL HAS FOREIGN

POWER (CIRCUITS THAT DO NOT
DE-ENERGIZE WHEN DISCONNECT OF MAIN
CIRCUIT BREAKER IS TURNED OFF).  EXAMPLE
IS WHEN THE MCC POWERS THE START
CONTACT TO A PLC PANEL.

EQUIPMENT NAMEPLATE
NOTE:
1. BLACK LETTERING ON WHITE BACKGROUND

ELECTRICAL DEVICE
· MOTOR CONTROL CENTER
· LOCAL DISCONNECT
· SYSTEM CONTROL PANEL
· DEVICE CONTROL PANEL

EQUIPMENT BEING SUPPLIED LOCAL DISCONNECT
(P-1)

VOLTAGE: XXX VOLT, X PHASE, X WIRES
FED FROM: XXXXXXXXXXXXX

FEEDS: XXXXXXXXXX
LOCATION: XXXXXX

MOTOR CONTROL CENTER
CUBICAL NAMEPLATE
NOTE:
1. BLACK LETTERING ON WHITE BACKGROUND

1A
(A-14)

EXHAUST FAN
EF-1

LOCATION:
ON ROOF

CUBICAL NUMBER

DESCRIPTION
OF EQUIPMENT
(NO ABBREVIATIONS)

LOCATION OF EQUIPMENT

EQUIPMENT ID

USED WHEN POWER CONTINUES
TO ADDITIONAL DISTRIBUTION
EQUIPMENT

TWO CONDUCTOR CABLE
NOTE:
1. BLACK LETTERING ON WHITE BACKGROUND

BLACK
(POSITIVE)

CLEAR/WHITE
(NEGITIVE)

DRAIN
(SHIELD)

DEVICE ID

LIT-6-1, I:0:4:4, 0536

I OR O (INPUT OR OUTPUT)
RACK (STARTING AT 1)
SLOT (STARTING AT 0)

CHANNEL (STARTING AT 0)

CABLE NUMBER

WIRE/CABLE BUNDLE TAG
NOTE:
1. BLACK LETTERING ON WHITE BACKGROUND

(POWER)
2. BLACK LETTERING ON YELLOW BACKGROUND

(SIGNAL)
3. BUNDLE AND LABEL WIRES/CABLES GOING TO A

COMMON PANEL/EQUIPMENT/DEVICE
4. LABEL IN PANELS, MCC, MANHOLES, HAND HOLES,

AND BOXES OVER 8 CUBIC FEET.

BATTERY
CHARGER

CRANE

INSTRUMENT TAG
NOTE:
1. STAINLESS STEEL TAG
2. STAINLESS STEEL CHAIN
3. BLACK LETTERING
4. INSTALL TAG ON ELEMENTS AND INSTRUMENTS.

PE/PIT
34-18

20-50 PSIG

UNITS

INSTRUMENT ID

RANGE OR
SETPOINT

PANEL TAG
PUSH BUTTON/SWITCH
NOTE:
1. BLACK LETTERING ON WHITE BACKGROUND

DEVICE ID

DEVICE NAME
DEVICE DESCRIPTION
(IF REQUIRED)

POSITION
DESCRIPTION

INSTRUMENT CALIBRATION

ORGANIZATION:
ID#:
DATE: BY:
DUE DATE:
RANGE: UNIT:

CALIBRATION

WHITE LETTING ON
BLACK BACKGROUND

BLACK LETTING ON
WHITE BACKGROUND

ONELINE ID

NOTE: NAMETAGS TO BE RATED FOR
EXCEPTIONAL CLARITY AND LONGEVITY IN THE
ENVIRONMENTS IN WHICH THEY ARE INSTALLED.
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ALL HARDWARE SHALL BE 316 STAINLESS
STEEL INCLUDING NUTS, BOLTS,
WASHERS, ANCHORS, STRUTS, ETC. THIS
REQUIREMENT HAS PRECEDENCE OVER
STANDARD DETAILS, AND PROJECT
MANUAL/SPECIFICATIONS.

FOR WIRE SIZE SMALLER THAN NO.4 ONLY

EXISTING OR NEW CONSTRUCTION

NOTE:
ALL CONDUIT ENTRANCES SHALL HAVE SEAL, AND DRAIN.

EXISTING CONSTRUCTION-APPLY EPOXY
BONDING AGENT BETWEEN EXISTING
WALL, AND NEW CONCRETE POUR.

BELOW GRADE DUCT ENTRANCE DETAIL
NO SCALE

10 GA. 316 STAINLESS STEEL PLATE
WATERSTOP, AND LOCKOUT OR UNION.

316 STAINLESS STEEL
TRANSITION, OR NIPPLE.

FIBERGLASS REINFORCEMENT
PVC, OR PVC COATED RCS
CONDUITS. FIBER, OR
ASBESTOS CEMENT DUCTS.

EYD TYPE SEAL,
AND DRAIN.

SEAL.

CONDUIT BODY
TYPE FITTING.

PROVIDE UNION HERE
WHEN NECESSARY.

PROVIDE GROUND JUMPER FROM
316 STAINLESS STEEL TRANSITION
TO GROUND SYSTEM.

PVC WATERSTOP (TYP.) ALL SIDES.
(NEW CONSTRUCTION ONLY)

COUPLING. (TYP.)

REBAR TIE. (TYP.)

PROVIDE 1/2" ASPHALT EXPANSION
JOINT FILLER ON ALL SIDES FOR
DUCT BANK WITH A STRAIGHT
APPROACH RUN OF OVER 60 FT.

FOR WIRE SIZE NO.4 OR LARGER ONLY

EXISTING OR NEW CONSTRUCTION

BELOW GRADE DUCT ENTRANCE DETAIL
NO SCALE

(TOP ENTRY NOT PERMITTED)
316 SST HINGED DEVICE BOX 

REQ'D. WHEN CALLED FOR IN THE SPEC
& WALL MOUNTING. LIQUID TIGHT FLEX.
RIGID TYPE CONDUIT REQ'D. FOR CEILING

CONDUIT

BELOW
FROM

ENTRY
BOTTOM

FILL 2"

DUCT SEAL

CONDUIT BODY

WITH RTV

CONDUIT
BODY

WITH RTV
FILL 2"

DUCT SEAL

CONDUIT FROM ABOVE

DUCT SEAL
(IN NEMA 4 AREA)

(IN NEMA 4 AREA)

(IN NEMA 4 AREA)(IN NEMA 4 AREA)

(IN NEMA 4 AREA)

NOTES:

1. TAG ALL CABLES PASSING THROUGH BOX.
2. USE WATER-TIGHT HUBS.

DEVICE BOX CONDUIT DETAIL
NO SCALE

SEAL

NEW CONSTRUCTIONEXISTING CONSTRUCTION

3'-0" MIN.

SEALER. (EXT. ONLY.)

CONDUIT CONDUIT

EYD TYPE SEAL,
AND DRAIN.

CONDUIT BODY
TYPE FITTING.
FOR WIRE SIZE
SMALLER THAN
NO.4 ONLY.

PULL BOX. (SEE SPECS.) FOR
WIRE SIZE NO.4, AND LARGER.

PROVIDE DRAIN.

SUPPORT FRAME. #12 GA.
OR .105 INCH MIN. THICK.

PROVIDE UNION HERE
WHEN NECESSARY.

SEALING BUSHING TYPE "CSBI".
WATERTIGHT
SEALING HUB.

TYPE "WSK" OR "WDP" COMPRESSION
NEOPRENE GROMMET SEAL FITTING
WITH 316 STAINLESS STEEL SLEEVE.

SEALER. (EXT. ONLY.)
SEALING BUSHING
TYPE. "CSMI".

CORE OUT OPENING IN
EXISTING WALL, AND INSERT
COMPRESSION SEALS.

SEALING BUSHING
TYPE. "CSMC".

BUILDING WALL.

BELOW GRADE CONDUIT ENTRANCE DETAIL
NO SCALE
NOTE: ALL CONDUIT ENTRANCES SHALL HAVE SEAL, AND DRAIN.

HANDHOLE DETAIL
NO SCALE

48
" M

IN
.

HEAVY DUTY 30" M.H. FRAME, AND
COVER RATED FOR HEAVY
VEHICLE/SEMI-TRUCK TRAFFIC (TYP.)

WASHED
GRAVEL.

BRICK, OR PRECAST
CONCRETE CONSTRUCTION.

SEE DUCT DETAIL
FOR CONSTRUCTION.

MIN. DIMENSIONS 48"H X 48"W X 48"D

HIGH WATER TABLE APPLICATION

#5@ 12" E.W.

A
A

#4@ 12" E.W.E.F. AND DOWELS.

4" (TYP.)

10
"

VA
R

IE
S

6'
-0

"
12

"

TOP PLAN

24" 4'-0" SQ.

10
"

2#4

#5@12"
#5@9"

#5@12"
E.W. TOP

SECTION A-A

SECTIONAL PLAN

8'
-0

"
12

"
6'

-0
"

12
"

10'-0"
12"8'-0"12"

PULLING EYE IN FLOOR
(TYP.) MH

ABOVE

3#7

2#7
OPENING

SEE
SPECS

TYPICAL SINGLE MANHOLE DETAIL
NO SCALE

FUTURE. NOTE: PROVIDE PULLING EYE IN WALL
OPPOSITE EACH DUCT ENTERING MANHOLE.

OPENINGS INDICATED AS FUTURE SHALL BE
FORMED THEN LAID UP WITH STD. WEIGHT SOLID
CONCRETE BLOCKS MEETING ALL APPLICABLE
REQUIREMENTS OF ASTM C270 FOR MIXED MORTAR.

2' Ø SUMP WITH GRATE.

1 5/8" X 1 5/8" X .105" THICK 316 STAINLESS STEEL
STRUT CONCRETE INSERTS WITH HOOK ANCHORS
AT 3'-0" C/C MAX. SECURELY ATTACHED TO WALLS.

CONSTRUCTION JOINTS FOR MANHOLE,
AND SUMP TO BE WATER TIGHT TYPE A.

1 5/8" X 1 5/8" X .105" THICK 316 STAINLESS
STEEL STRUT CONCRETE INSERTS WITH
HOOK ANCHORS AT 3'-0" C/C MAX. IN TRAINING
WALLS WITH PORCELAIN SUPPORTS, CLAMPS,
AND BRACKETS AS REQ'D.

SEE DUCT DETAIL FOR CONSTRUCTION.

STANDARD WEIGHT SOLID BLOCK.

HEAVY DUTY MANHOLE FRAME, AND
COVER LABELED "ELECTRICAL" RATED
FOR HEAVY VEHICLE/SEMI-TRUCK
TRAFFIC (TYP.)

ELECTRICAL CONTRACTOR TO FURNISH ALL
ELECTRICAL MANHOLES INDICATED. THE MANHOLES
SHALL BE (CLASS A) 4000 P.S.I. CAST-IN-PLACE
CONCRETE, MEETING ALL APPLICABLE REQUIREMENTS
OF SECTION 3 CONCRETE SPEC'S. REINFORCING STEEL
SHALL BE ASTM-A-615 GRADE 60. SEE ELECTRICAL
SPEC'S. FOR DAMP-PROOFING MANHOLES, ALL WALLS
TO BE COMPLETED IN ONE POUR.

FINISH GRADE.

NOTE:
ELECTRICAL CONTRACTOR TO FURNISH ALL ELECTRICAL MANHOLES
INDICATED. THE MANHOLES SHALL BE (CLASS A) 4000 P.S.I.
CAST-IN-PLACE CONCRETE, MEETING ALL APPLICABLE REQUIREMENTS
OF SECT. 3 CONC. SPEC'S. REINFORCING STEEL SHALL BE ASTM-A-615
GRADE 60. SEE ELEC. SPEC'S FOR DAMP-PROOFING MANHOLES. ALL
WALLS TO BE COMPLETED IN ONE POUR.

A

PROVIDE STANDARD END
BELL FOR EACH DUCT.

24"
18"

3" SEPARATION

18
"

3"
3"

 S
EP

AR
AT

IO
N

SECTION
BASE SPACER - NO. REQ'D. AND
LOCATION PER CONDUIT MFR'S
RECOMMENDATIONS.

WALL OPENING = DUCT DIM. + 2"
(TYP. EACH DIRECTION.)

PVC WATERSTOP. (TYP.) ALL SIDES, APPLY
EPOXY BONDING AGENT BETWEEN NEW,
AND HARDENED CONCRETE.

INSIDE WALL FACE.
FIBERGLASS REINFORCMENT, PVC, OR
PVC COATED RGS CONDUITS. FIBER
OR ASBESTOS CEMENT DUCTS.

REBAR TIE. (TYP.)

STANDARD CONSTRUCTION JOINT.

INTERMEDIATE SPACER.

THE BUILT-UP OR MONOLITHIC
METHOD OF INSTALLING DUCTS IN
CONCRETE AS OUTLINED BY DUCT
MFR'S SHALL BE USED IN UNSTABLE
SOIL. ELECTRICAL CONDUITS, AND
DUCTS ENCASED IN CONCRETE SHALL
BE REINFORCED WITH #4 REINFORCING
BARS, AND #3 REBAR TIES ON 18"
CTRS. LOCATED AS SHOWN ON THE
UNDERGROUND DUCT SECTIONS.

#4/0 BARE GROUND WIRE.

DUCT DETAILS
NO SCALE

4000 PSI STRENGTH CONCRETE
TYPICAL ALL DUCT BANKS.
STAIN CONCRETE RED. INSTALL
YELLOW TRACER WIRE. (TYP.)

36" MIN. DEPTH BELOW GRADE.
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ALL HARDWARE SHALL BE 316 STAINLESS
STEEL INCLUDING NUTS, BOLTS,
WASHERS, ANCHORS, STRUTS, ETC. THIS
REQUIREMENT HAS PRECEDENCE OVER
STANDARD DETAILS, AND PROJECT
MANUAL/SPECIFICATIONS.

"Y"

10" (TYP.)

"X
"

LOCATE OPENING
LOCATION, AND SIZE
WITH TRANSFORMER
MANUFACTURER.

ADD 3#5 BOTT. AT OPENING.

PLAN
SCALE: 1/4" = 1'-0"

2' - 0"

FIN. GR.

#4 AT 18" EW, TOP.

2'
 - 

8"

12
"

#4 AT 12" EW, EF.

12
"

8" (TYP.)

#4 AT 12" EW, BOTT.

3#4 (TYP.)

SECTION
SCALE: 1/4" = 1'-0"

MANHOLES INDICATED. THE MANHOLES
SHELL BE (CLASS-A) 4000 PSI CAST IN
PLACE CONCRETE. MEETING ALL
APPLICABLE REQUIREMENTS OF
SECTION 3-CONCRETE SPECIFICATIONS.
REINFORCING STEEL SHALL BE
ASTM-A-615 GRADE 60. SEE ELECTRICAL
SPECIFICATION FOR DAMP PROOFING
MANHOLES. ALL WALLS ARE TO BE
COMPLETED IN ONE POUR.

DUCT ENCASEMENT
(SEE DUCT DETAIL)

PROVIDE END BELLS
ON ALL DUCTS.
(SEE DUCT DETAIL)

PULLING EYE. (TYP.)

COVER, AND
FRAME ABOVE

FOR DUCT
CONSTRUCTION.
(SEE DUCT DETAIL.)

CHANGE DIRECTION
USE COUPLINGS. (TYP.)

DUAL ELECTRICAL MANHOLE
NO SCALE

NOTE:
PROVIDE ONE LADDER FOR
EACH POWER PULL HOLE.

℄ LOW VOLTAGE DUCTS

℄

℄

8'L x 6'W x 6'D
MINIMUM

6'L x 4'W x 6'D MINIMUM

OVERHEAD CONDUIT
OUTDOOR SUPPORT DETAIL
NO SCALE

316 STAINLESS STEEL
STRUT/SUPPORT BASE. 316 STAINLESS STEEL

CROSS STRUT.
SUPPORT AS REQUIRED.

INSTALL SUPPORTS IN QUANTITY
AS REQUIRED TO SUPPORT
OUTDOOR CONDUIT RACK(S). (TYP.)

SUPPORT STRUT FOR
WALKWAY/HANDRAIL.
CEMENT SLAB AS REQUIRED.

STAINLESS STEEL DOUBLE
STRUT. BOLT BASE TO
CONCRETE WALKWAY/
CONCRETE SLAB.

GROUND SUPPORTS AS REQUIRED.

TRANSFORMER/SWITCH PAD (TYP.)2
E-404 NO SCALE

2
E-404

12"
12"

TOP OF PAD TO BE 10"
ABOVE GRADE. (TYP)

SEE NOTES ON SHEET E-205 FOR PAD DIMENSIONS.
(TYP. FOR 11 TRANSFORMERS/SWITCHES AT THE FLINT WPC PLANT.)
(TYP. FOR 2 TRANSFORMERS/SWITCHES AT FLINT 3RD AVENUE PUMP STATION.
COORDINATE PAD DIMENSIONS WITH MANUFACTURER.

CONCRETE FOR PADS TO BE 4000
PSI STRENGTH CONCRETE (TYP.)

27'±

10" (TYP.)

24
'±

PLAN
NO SCALE

FIN. GR.

#4 AT 18" EW, TOP.

2'
 - 

8"

12
"

#4 AT 12" EW, EF.

17
"

8" (TYP.)

#4 AT 12" EW, MIDDLE,
#4 AT 12" EW, BOTT.

3#4 (TYP.)

SECTION
SCALE: 1/4" = 1'-0"

1
E-400

1
E-400

S1 NORTH SWITCHGEAR PAD1
E-400

4000 PSI STRENGTH CONCRETE. (TYP.)

TYPICAL S1 SOUTH SWITCHGEAR PAD.
(24'W± X 27'L±) (TYP. FOR 2 PADS)
COORDINATE EXACT DIMENSIONS WITH MANUFACTURER.

12"
12

"

2'-0"

2'-0"
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HIRSCHMANN SWITCH
P/S

E
N
2
T

I/O RACK
17-SLOT
RACK 5

FOPP
8-PORTS

E-FO

E-NET

E-FO E-FO E-FO E-FO E-FO

BLOWER I/O PANEL NO.5 (BIOP-5)
LOCATED IN EQUIPMENT BUILDING NEAR MCC-P4W

I/O RACK
17-SLOT
RACK 0

P/S
E
N
2
T

E
N
2
T

E
N
2
T HIRSCHMANN SWITCH NO.1

(NO.1)
ITEM 1-2-3

HIRSCHMANN SWITCH NO.2
(NO.2)

ITEM 1-2-3

HIRSCHMANN SWITCH NO.3
(NO.3)

ITEM 1-2-3
FOPP

36-PORTS E-FO E-FO E-FOE-FO E-FO E-FOE-FO E-FO E-FO
E-NET

HIRSCHMANN SWITCH

P/S
E
N
2
T

I/O RACK
17-SLOT
RACK 3

FOPP
8-PORTS

E-FO E-FO

E-NET

E-FO E-FO E-FO

BLOWER I/O PANEL NO.3 (BIOP-3)
LOCATED IN BATTERY "B" AERATION TANKS TUNNEL

P/S
E
N
2
T

I/O RACK
17-SLOT
RACK 2

FOPP
8-PORTS

E-FO E-FO

E-NET

E-FO E-FO E-FO

BLOWER I/O PANEL NO.2 (BIOP-2)
LOCATED IN BATTERY "A" AERATION TANKS TUNNEL

P/S
E
N
2
T

I/O RACK
17-SLOT
RACK 1

FOPP
8-PORTS

E-FO E-FO

E-NET

E-FO E-FO E-FO

E-FO E-FO E-FO E-FO

BLOWER I/O PANEL NO.1 (BIOP-1)
LOCATED IN BATTERY "A" AERATION TANKS TUNNEL

ST-ST

ST-ST

ST-ST

ST-ST

E-FO E-FO E-FO E-FO E-FO

E-FO E-FO E-FO E-FO E-FO

HIRSCHMANN SWITCH
P/S

E
N
2
T

I/O RACK
17-SLOT
RACK 4

FOPP
8-PORTS

E-FO E-FO

E-NET

E-FO E-FO E-FO E-FO E-FO

BLOWER I/O PANEL NO.4 (BIOP-4)
LOCATED IN BATTERY "B" AERATOR TANK TUNNEL

ST-ST

LAN
SWITCH

I/O
SWITCH

BLOWER/MIXING
PROCESSOR

SWITCH
DUPLEX FIBER PATCH
CABLES. (ST-SC)

ST-ST, SURFACE MOUNTED.

E-
N

ET

E-
N

ET

E-NET E-NET

E-
N

ET

E-NET

FOPP
48-PORTSE-FOE-FOE-FOE-FOE-FO

FOPP
12-PORTS

BLOWER PROCESSOR PANEL (BPP)
LOCATED IN BLOWER ROOM

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-FOE-FOE-FO

50 MICRON,
8-STRANDS EACH.
ST-ST CONNECTORS.

PANELVIEW PLUS 7

FOPP
8-PORTS

COMPACT LOGIX L33ER
I/O CARDS BY MFR

SWITCH E-FO

E-
N

ET

E-NET E-NET

BLOWER NO.3
LOCATED IN BLOWER ROOM

PANELVIEW PLUS 7

FOPP
8-PORTS

COMPACT LOGIX L33ER
I/O CARDS BY MFR

SWITCH E-FO

E-
N

ET

E-NET E-NET

BLOWER NO.2
LOCATED IN BLOWER ROOM

PANELVIEW PLUS 7

FOPP
8-PORTS

COMPACT LOGIX L33ER
I/O CARDS BY MFR

SWITCH E-FO

E-
N

ET

E-NET E-NET

BLOWER NO.1
LOCATED IN BLOWER ROOM

PANEL BY BLOWER
MANUFACTURER

PANEL BY BLOWER
MANUFACTURER

PANEL BY BLOWER
MANUFACTURER

FOPP
12-PORTS

SURFACE MOUNTED FIBER
OPTIC PATCH PANEL, ST-ST.

E-FO TO EXISTING SWITCH

20 FT. DUPLEX ST-LC, 50
MICRON FIBER PATCH CABLE

EXISTING BLOWER CONTROL PANEL

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-FO

E-FO E-FO

E-FO E-FO

50 MICRON,
12-STRANDS.

50 MICRON,
12-STRANDS.

50 MICRON,
12-STRANDS.

E-FO E-FO E-FO E-FO E-FO E-FO E-FO E-FO

E-FO

E-
FO

E-FO E-FO E-FO

E-
FO

E-
FO

E-
FO

PANELVIEW PLUS 7

E-FO

FOPP
12-PORTSE-FO

PANELVIEW PLUS 7

FOPP
24-PORTS

COMPACT LOGIX
I/O CARDS BY MFR

HIRSCHMANN SWITCH E-FO

E-
N

ET

E-NET E-NET

MIXING PROCESSOR PANEL
LOCATED IN EQUIPMENT BUILDING

FOPP
12-PORTSE-FO

E-
N

ET

MIXING I/O PANEL
LOCATED IN GRIT BUILDING

E-
FO

E-
FO

L81E

E-FO TO EXISTING SWITCH

20 FT., DUPLEX ST-SC, 50 MICRON
FIBER PATCH CABLE.

LOCATED IN BLOWER ROOM.
PROVIDE 2 - SPARE 20 FT. DUPLEX FIBER PATCH CABLES. (ST-ST)

ST-SC DUPLEX
PATCH CABLE. (TYP)

COMPACT LOGIX
I/O CARDS BY MFR PANELVIEW PLUS 7

E-NET E-NET

HIRSCHMANN SWITCH

ROCKWELL, 2711P-T10C21D8S,
10.4" PANELVIEW PLUS 7 STANDARD,
24V, 1 - COPPER PORT.

ROCKWELL, 2711P-T10C21D8S,
10.4" PANELVIEW PLUS 7 STANDARD,
24V, 1 - COPPER PORT.

ROCKWELL, 2711P-T10C21D8S,
10.4" PANELVIEW PLUS 7 STANDARD,
24V, 1 - COPPER PORT.

HIRSCHMANN RS20-0800M2M2SDAE,
8X10/100 MBIT/S, SC X 2 100 MBIT/S, 24V DC,
8 - COPPER, 2 - FIBER, SC - CONNECTOR.

HIRSCHMANN RS20-0800M2M2SDAE,
8X10/100 MBIT/S, SC X 2 100 MBIT/S, 24V DC,
8 - COPPER, 2 - FIBER, SC - CONNECTOR.

HIRSCHMANN RS20-0800M2M2SDAE,
8X10/100 MBIT/S, SC X 2 100 MBIT/S, 24V DC,
8 - COPPER, 2 - FIBER, SC - CONNECTOR.

HIRSCHMANN RS20-0800M2M2SDAE,
8X10/100 MBIT/S, SC X 2 100 MBIT/S, 24V DC,
8 - COPPER, 2 - FIBER, SC - CONNECTOR.

HIRSCHMANN SWITCH

HIRSCHMANN SWITCH

HIRSCHMANN RS20-0800M2M2SDAE,
8X10/100 MBIT/S, SC X 2 100 MBIT/S, 24V DC,
8 - COPPER, 2 - FIBER, SC - CONNECTOR.

HIRSCHMANN RS20-0800M2M2SDAE,
8X10/100 MBIT/S, SC X 2 100 MBIT/S, 24V DC,
8 - COPPER, 2 - FIBER, SC - CONNECTOR.

HIRSCHMANN RS20-0800M2M2SDAE,
8X10/100 MBIT/S, SC X 2 100 MBIT/S, 24V DC,
8 - COPPER, 2 - FIBER, SC - CONNECTOR.

HIRSCHMANN RS20-0800M2M2SDAE,
8X10/100 MBIT/S, SC X 2 100 MBIT/S, 24V DC,
8 - COPPER, 2 - FIBER, SC - CONNECTOR.

HIRSCHMANN RS20-0800M2M2SDAE,
8X10/100 MBIT/S, SC X 2 100 MBIT/S, 24V DC,
8 - COPPER, 2 - FIBER, SC - CONNECTOR.

ROCKWELL, 2711P-T10C21D8S,
10.4" PANELVIEW PLUS 7 STANDARD,
24V, 1 - COPPER PORT.

HIRSCHMANN RS20-0800M2M2SDAE,
8X10/100 MBIT/S, SC X 2 100 MBIT/S, 24V DC,
8 - COPPER, 2 - FIBER, SC - CONNECTOR.

ROCKWELL, 2711P-T10C21D8S,
10.4" PANELVIEW PLUS 7 STANDARD,
24V, 1 - COPPER PORT.

ROCKWELL, 2711P-T19C22D9PK,
PANELVIEW PLUS 7 PERFORMANCE 19",
1 - COPPER PORT.

ETHERNET SWITCH  BILL OF MATERIAL (BPP, AND EXISTING BCP)

ITEM

MODULE 1

MANUFACTURE

MODULE 2
MODULE 3
MODULE 4

HIRSCHMANN
HIRSCHMANN
HIRSCHMANN
HIRSCHMANN

PART NUMBER
MS30-1602SAAE

MM2-4TX1
MM3-4FXM2

EMPTY
EMPTY

SWITCH 1 HIRSCHMANN
ITEM #

1
DESCRIPTION

4-SLOT BACKPLANE, 24V DC
4X10/100 MBIT/S RJ45
4X100 MBIT/S MM SC

PORTS

4-COPPER, RJ-45
4-FIBER, SC CONNECTOR

ITEM MANUFACTURE PART NUMBER
MS30-1602SAAESWITCH 2 HIRSCHMANN

ITEM #
2

DESCRIPTION
4-SLOT BACKPLANE, 24V DC

PORTS

4-COPPER, RJ-45MODULE 1
MODULE 2
MODULE 3
MODULE 4

HIRSCHMANN
HIRSCHMANN
HIRSCHMANN
HIRSCHMANN

MM2-4TX1 4X10/100 MBIT/S RJ45
4-FIBER, SC CONNECTORMM3-4FXM2 4X100 MBIT/S MM SC
4-FIBER, SC CONNECTORMM3-4FXM2 4X100 MBIT/S MM SC

EMPTY

ITEM

MODULE 1

MANUFACTURE

MODULE 2
HIRSCHMANN
HIRSCHMANN

PART NUMBER
MS30-1602SAAE

MM2-4TX1
MM3-4FXM2

SWITCH 3 HIRSCHMANN
ITEM #

3
DESCRIPTION

4-SLOT BACKPLANE, 24V DC
4X10/100 MBIT/S RJ45
4X100 MBIT/S MM SC

PORTS

4-COPPER, RJ-45
4-FIBER, SC CONNECTOR
4-FIBER, SC CONNECTORMODULE 3 HIRSCHMANN MM3-4FXM2 4X100 MBIT/S MM SC

MODULE 4 HIRSCHMANN EMPTY

SEE SWITCH BILL OF
MATERIAL AT LEFT

SEE SWITCH BILL OF
MATERIAL AT LEFT

SEE SWITCH BILL OF
MATERIAL AT LEFT. (TYP.)

CAT-6 PATCH CABLES (TYP.)

E-NET

0 2 3 4

DUPLEX PATCH CABLE

PANEL BY MIXING
MANUFACTURER.

12-STRANDS,
50 MICRON MULTIMODE.

12-STRANDS

0

0

0

0

0

FOPP
24-PORTS

ST-ST CONNECTORS

TO PLC I/O. SEE WIRING DIAGRAMS FOR EXACT I/O.

FOPP
24-PORTS

FO

FO

FROM FCP NO.3, 24-STRANDS.

E-
FO

FROM FCP NO.2, 24-STRANDS.

FOPP
24-PORTSFO

FROM FCP NO.1, 24-STRANDS.

TO PLC I/O. SEE WIRING
DIAGRAMS FOR EXACT I/O.

ST-ST

12-STRANDS

SC-ST

SC-ST. (TYP.)

ST-ST CONNECTORS

PANEL BY MIXING
MANUFACTURER.

HIRSCHMANN SWITCH
ITEM 1-2-3

INSTALL NEW SWITCH IN
EXISTING BLOWER CONTROL
PANEL. POWER FROM
EXISTING UPS POWER
SUPPLY. PROVIDE NEW
CIRCUIT BREAKER, AND
BRANCH CIRCUIT WIRING.

L81E

1

E-NET

E-NET E-NET

E-NET

S1-N TO
S2 SWITCHGEAR

E-
FO

S1-S TO
S2 SWITCHGEAR

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-
FO

E-FO E-FO E-FO FOPP
24-PORTS

TO S1-NORTH
SWITCHGEAR

TO S1-SOUTH
SWITCHGEAR

E-
FO

E-
FO

E-FO

E-FO

FCP NO.1

FIELD LOCATE, AND INSTALL
NEW 24 PORT SURFACE
MOUNTED FOPP WITH EXISTING
FCP NO.1 (ST-ST CONNECTORS)

PATCH THRU S1-N AND S1-S TO BPP.
PROVIDE 2 - 6 FOOT DUPLEX MULTIMODE
FIBER PATCH CABLES. ST-ST

MULTIMODE  50 MICRON
FIBER PATCH CABLES. 10

FEET IN LENGTH EACH.

12-STRANDS 50 MICRON MULTIMODE

TO S2
SWITCHGEAR

S2 SWITCHGEAR TO
LAN SWITCH

(ST-SC)
12-PORTS

ST-SCE-FO

E-FO

E-
FO

ST-SC

12-STRAND 50 MICRON
MULTIMODE FIBER OPTIC

CABLE LC-LC CONNECTORS

INSTALL SURFACE MOUNTED
PANEL WITHIN EXISTING BPP

12-STRANDS 50 MICRON MULTIMODE

S1-N
S1-S E-FO

E-FO ST-ST PATCH CABLES
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