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A

X

XX

LPA-1,3

NEUTRAL CONDUCTOR

PHASE/SWITCHLEG CONDUCTOR

GROUND CONDUCTOR

HOMERUN/CONDUIT 

DETAIL IDENTIFIER

REFERENCE DRAWING NUMBER

DETAIL NUMBER

TRANSFORMER

CARTRIDGE FUSE AND FUSEHOLDER

HEATER, NUMBER INDICATES KW

CONDUIT CALLOUT

EQUIPMENT CALLOUT

DRAWING KEY NOTE CALLOUT

LIGHTING FIXTURE, WALL MOUNT

PANELBOARD 480Y/277V

GROUND ROD AND WELL

PHOTOELECTRIC CONTROL UNIT.  WALL MOUNTED

LIGHTING FIXTURE, EMERGENCY DUAL HEAD WITH INTEGRAL

BATTERY PACK.  EXIT SIGN WHERE INDICATED.

UTILITY METER

DISCONNECT SWITCH - HP RATED, AS INDICATED

PANELBOARD 208Y/120V OR 120/240V

PANEL AND CIRCUIT (EXAMPLE: PANEL LPA,

CIRCUITS 1 AND 3)

GROUNDING ELECTRODE

THERMAL MAG CIRCUIT BREAKER,

RATING/NO. POLES

DISCONNECT SWITCH (FUSED)

DUPLEX RECEPTACLE, NUMBER INDICATES

CIRCUIT.  GFCI WHERE INDICATED

JUNCTION BOX

PULL OUT PLUG-RECEPTACLE/MCC CONNECTION

LIGHTING FIXTURE, CEILING MOUNTED

SIDEWALK SNOWMELT

LED LIGHTING FIXTURE.  FIXTURE IDENTIFIER AND SWITCHED

CIRCUIT INDICATED.  REFER TO LIGHTING SCHEDULE FOR

FIXTURE AND LAMP TYPE.

ATS - AUTOMATIC TRANSFER SWITCH

MTS - MANUAL TRANSFER SWITCH

LIGHTING FIXTURE, POLE MOUNT

SWITCH, NUMBERS REFER TO SWITCH TYPE

AND SWITCHED CIRCUIT.

SPECIAL PURPOSE RECEPTACLE OR DEDICATED

TELEPHONE OUTLET

DATA OUTLET

SPLIT TELEPHONE DATA OUTLET

INTERCOM

LED LIGHTING FIXTURE WITH EMERGENCY BATTERY

PACK

CONDUIT BENT UP OR TOWARD

CONDUIT BENT DOWN OR AWAY

CONDUIT EXPOSED

CONDUIT BELOW GRADE OR CONCEALED

EXISTING CONDUIT UNDERGROUNDEE

OVERHEAD ELECTRICAL

SEWER LINES

FLEXIBLE CONDUIT

HEAT TAPE ON PIPING

MANUFACTURERS CORD/CABLE

CONDUIT CAPPED

GROUNDING CAD WELD

CONNECTION

RACEWAYS AND CONDUCTORS

CONDUCTORS NOT CONNECTED

CONDUCTORS CONNECTED

LIGHTING AND RECEPTACLES

STANDARD ABBREVIATIONSCALLOUTS AND DESIGNATIONS

ELECTRICAL AND POWER DISTRIBUTION

BATTERY

MOTOR CONNECTION

THERMOSTAT

CONDUIT SEALS CLASS 1, DIV. 1

EXPLOSION PROOF

MOTOR CIRCUIT PROTECTOR,

RATING/NO. POLES

JUNCTION BOX, EXPLOSION PROOF

BUS CONNECTION (N=NEUTRAL, G=GROUND)

LINE REACTOR/FILTER

VARIABLE FREQUENCY DRIVE

REDUCED VOLTAGE SOLID STATE STARTER

PC

3

3

3

FOURPLEX RECEPTACLE, NUMBER INDICATES

CIRCUIT.

DUPLEX RECEPTACLE MOUNTED 6" ABOVE COUNTER

NUMBER INDICATES CIRCUIT.

3a

J

J

EX

T

IC

G

75KW

50

50

 

200/3

200/3

MCP

-
+

X

A

OE

3

DUPLEX RECEPTACLE FLOOR MOUNTED, NUMBER

INDICATES CIRCUIT.

F1 LIGHTING FIXTURE CALLOUT:  SEE SCHEDULE

EF-1

LED EXIT SIGN

NEW EQUIPMENT (STANDARD LINEWEIGHT)

EXISTING EQUIPMENT (E) (LIGHT LINEWEIGHT)

EQUIPMENT TO BE REMOVED

SV-SOLENOID VALVE

PB

AUTO

OFF

HAND

PUSHBUTTON - PB

SELECTOR SWITCH.  HAND-OFF-AUTO

SHOWN.  X'S INDICATE CONTACT

SWITCHING CONVENTION.

LEVEL SWITCH - LS

PRESSURE SWITCH - PS

TEMPERATURE SWITCH - TS

LIMIT SWITCH - LS

FLOW SWITCH - FS

CONTACT - CR = CONTROL RELAY,

MS-MOTOR STARTER, OR AS INDICATED

AMMETER

VOLTMETER

GENERATOR

SWITCH - SW

PB

FIELD INSTRUMENT

INSTRUMENT (L=LEVEL, F=FLOW

P=PRESSURE)

CONTROL RELAY

TIME DELAY RELAY

HORN

SPEED POTENTIOMETER

INDICATING LIGHT, LETTER INDICATES:

R-RED, G-GREEN, A-AMBER,

W-WHITE, B-BLUE

D.C. TERMINAL

A.C. TERMINAL

MOTOR STARTER

PHASE FAIL RELAY

ELAPSED TIME METER

STARTS COUNTER

R

CONTROLS AND INSTRUMENTATION

1. THE ELECTRICAL DRAWINGS AND SCHEDULES ARE FUNCTIONAL IN

NATURE AND DO NOT SPECIFY EXACT LOCATIONS OF EQUIPMENT OR

EQUIPMENT TERMINATIONS.  IT IS THE INTENT OF THESE DRAWINGS

TO DESCRIBE AND PROVIDE FOR THE FURNISHING, INSTALLING,

TESTING AND PLACING IN  FULLY OPERATIONAL CONDITION ALL

EQUIPMENT, MATERIALS, DEVICES AND NECESSARY

APPURTENANCES TO PROVIDE A COMPLETE ELECTRICAL SYSTEM,

TOGETHER WITH SUCH OTHER MISCELLANEOUS INSTALLATIONS AND

EQUIPMENT SHOWN ON THE DRAWINGS.  THE WORK SHALL INCLUDE

ALL MATERIALS, APPLIANCES AND APPARATUS NOT SPECIFICALLY

MENTIONED HEREIN OR SHOWN ON THE DRAWINGS, BUT WHICH ARE

NECESSARY TO MAKE A COMPLETE, FULLY OPERATIONAL

INSTALLATION OF ALL ELECTRICAL SYSTEMS SHOWN ON THE

DRAWINGS.

2. THIS PROJECT INCLUDES THE INSTALLATION OF PACKAGED

EQUIPMENT SYSTEM(S) OR SUB-SYSTEM(S) THAT WILL REQUIRE

COORDINATION BETWEEN THE CONTRACTOR AND THE

MANUFACTURER TO DETERMINE THE DETAILED INSTALLATION

REQUIREMENTS.  THE ENGINEER HAS SHOWN GENERAL

INSTALLATION INFORMATION FOR THESE SYSTEMS BASED ON THE

BEST INFORMATION AVAILABLE AT THE TIME OF DESIGN.  WHERE

INDICATED ON THE DRAWINGS TO 'PROVIDE A COMPLETE AND

OPERATIONAL SYSTEM' THE CONTRACTOR SHALL PROVIDE ALL

MATERIALS, INSTALLATION, AND COORDINATION WITH THE

MANUFACTURER REQUIRED SO THE EQUIPMENT IS INSTALLED AND

OPERATES IN A SATISFACTORY MANNER.  MINOR CHANGES IN

EQUIPMENT LOCATIONS (LESS THAN 20 FEET), QUANTITY OF

TERMINATIONS OR WIRES, JUNCTION BOXES, CONDUIT, ETC SHALL BE

INCLUDED IN THE CONTRACT PRICE.

3. CONTRACTOR SHALL COORDINATE WITH OWNER AND UTILITY FOR

REMOVAL OF EXISTING EQUIPMENT AND ANY REQUIRED PHASING TO

MAINTAIN ALL REQUIRED POWER AND CONNECTIONS .

4. DISPOSE OF ALL DEMO MATERIALS NOT WANTED BY OWNER.

5. COORDINATE WITH OWNER FOR DETAILED EQUIPMENT CONNECTION

REQUIREMENTS.  GENERAL POWER DISTRIBUTION AND CIRCUIT

DESIGNATIONS ARE SHOWN ON THE DRAWINGS.

6. ALL CONDUIT IN NEW WALLS OR CEILINGS SHALL BE CONCEALED

WHERE POSSIBLE.

7. ALL ELECTRICAL SERVICE REQUIREMENTS FOR NEW UTILITY

SERVICE, TRANSFORMER, METERING, TRENCHING, ETC SHALL BE

COORDINATED AND INSTALLED IN STRICT ACCORDANCE WITH

OKANOGAN COUNTY PUD REQUIREMENTS.  ALL UTILITY INFORMATION

MUST BE VERIFIED PRIOR TO BID.

8. THE NUMBER OF CONDUCTORS AND CONDUIT ROUTING WILL VARY

BASED ON HOW THE CONTRACTOR ELECTS TO ROUTE AND COMBINE

CIRCUITING. THE CONTRACTOR SHALL PROVIDE DETAILED REDLINE

MARKUPS ON A DEDICATED SET OF CONSTRUCTION DRAWINGS TO

THE ENGINEER UPON COMPLETION OF THE PROJECT FOR

PREPARATION OF RECORD DRAWINGS.  THIS INCLUDES ACTUAL

RACEWAY ROUTING, CONDUCTOR QUANTITIES, PANEL SCHEDULES,

RECEPTACLE CONFIGURATIONS AND MOUNTING ELEVATIONS, ETC.

9. ALL MATERIALS SHALL CONFORM TO THE NATIONAL ELECTRICAL

CODE ARTICLE 110-14C.  WIRING AND CIRCUIT BREAKERS ON THIS

PROJECT ARE DESIGNED FOR 75 DEG C OPERATION ABOVE 100

AMPERES; 60 DEG C FOR 100 AMPERES AND BELOW.  ALL PRODUCTS

FURNISHED ON THIS PROJECT SHALL HAVE ELECTRICAL

TERMINATIONS RATED FOR 60 DEG C FOR AMPACITIES OF 100

AMPERES AND BELOW, AND RATED FOR 75 DEG C FOR AMPACITIES

ABOVE 100 AMPERES.  ALL CONDUCTORS SHALL BE COPPER.

PROJECT GENERAL NOTES:

2

O.L.
THERMAL OVERLOAD RELAY

FULL VOLTAGE NON REVERSING MOTOR STARTER

NUMBER INDICATES NEMA SIZE

NUMBER INDICATES HORSEPOWER

EQUIPMENT CONNECTION, AS NOTED.

AM

VM

GEN

MS

PFR

ETM

SCT

CR

TDR

PT

5

A, AMP AMPERE

AC AIR COMPRESSOR

AFF ABOVE FINISHED FLOOR

AI ANALOG INPUT POINT (PLC)

AIC AMPERES INTERRUPTING CAPACITY

AL ALARM

ALT ALTERNATOR

AO ANALOG OUTPUT POINT (PLC)

ATS AUTOMATIC TRANSFER SWITCH

BAT BATTERY

BC BATTERY CHARGER

BH BLOCK HEATER

BP BYPASS CONTACTOR

C CONDUIT (RGS)

CAP CAPACITOR

CB CIRCUIT BREAKER

CKT CIRCUIT

CNT COUNTER

CP CONTROL PANEL

CPT CONTROL POWER TRANSFORMER

CR CONTROL RELAY

CT CURRENT TRANSFORMER

CV CHECK VALVE

DEM DEMAND

DI DIGITAL INPUT POINT (PLC)

DO DIGITAL OUTPUT POINT (PLC)

DWG DRAWING

E OR (E) EXISTING DEVICE

EF EXHAUST FAN

E.O.D.O. ELECTRICAL OPERATED DRAW OUT

FE FLOW ELEMENT

FS FLOW SWITCH

FT FLOW TRANSMITTER

FU FUSED

FVNR FULL VOLTAGE NON-REVERSING

G, GND GROUND

GEN GENERATOR

GFCI/GFI GROUND FAULT CIRCUIT INTERRUPTER

H HOT, HIGH

HH HAND HOLE

HID HIGH INTENSITY DISCHARGE

HOA HAND-OFF-AUTO

HTR HEATER

IC ISOLATION CONTACTOR

ISR INTRINSICALLY SAFE RELAY

KW KILOWATT

KWH KILOWATT HOUR

KWD KILOWATT DEMAND

LC LIGHTING CONTACTOR

LCP LOCAL CONTROL PANEL

LE LEVEL ELEMENT

LS LIMIT SWITCH

LT LEVEL TRANSMITTER

LTG LIGHTING

M METER

MCC MOTOR CONTROL CENTER

MCP MAIN CONTROL PANEL

MFR MANUFACTURER

MOV MOTOR OPERATED VALVE OR METAL OXIDE VARISTOR

MS MOTOR STARTER

MTS MANUAL TRANSFER SWITCH

N NEUTRAL

NC NORMALLY CLOSED

NO NORMALLY OPEN

OI OPERATOR INTERFACE

OIT OPERATOR IN TROUBLE

OL OVERLOAD RELAY

OT OVER TEMP

P POWER

PB PUSH BUTTON

PE PHOTO ELECTRIC RELAY

PFR PHASE FAILURE RELAY

PLC PROGRAMMABLE LOGIC CONTROLLER

PNL PANEL

POT POTENTIOMETER

PS PRESSURE SWITCH

PT POTENTIAL TRANSFORMER

PVC POLY VINYL CHLORIDE (CONDUIT)

RGS RIGID GAVLANIZED STEEL (CONDUIT)

RTM RUN TIME METER

RV REDUCED VOLTAGE

S SIGNAL

SA SURGE ARRESTOR

SE SERVICE ENTRANCE

SHT SHEET

SS STAINLESS STEEL

SSS SOLID STATE STARTER

SV SOLENOID VALVE

T THERMOSTAT

TC TIME CLOCK

TDR TIME DELAY

TST TWISTED SHIELDED THREE CONDUCTOR (TRIAD)

TYP TYPICAL

UH UNIT HEATER

UPS UNINTERUPTABLE POWER SUPPLY

VS VIBRATION SWITCH

VT VIBRATION TRANSMITTER

VFD VARIABLE FREQUENCY DRIVE

VSD VARIABLE SPEED DRIVE

W WATT

WHM WATT HOUR METER

WP WEATHER PROOF

XFMR TRANSFORMER

XP EXPLOSION PROOF

XMTR TRANSMITTER

NORMALLY

OPEN

NORMALLY

CLOSED

TWISTED SHIELDED PAIR

HUMIDISTAT
H

A

TRENCH CALLOUT

F1

1

F1

1

TIME DELAY - TD

ELECTRICAL SHEET INDEX

E1 ELECTRICAL SYMBOLS AND ABBREVIATIONS

E2 ELECTRICAL SITE PLAN

E3 ONE LINE DIAGRAM

E4 MOTOR ROOM EQUIPMENT ELEVATION

E5 ELECTRICAL DEMOLITION PLAN

E6 POWER AND CONTROLS PLAN

E7 LIGHTING PLAN

E8 FLOAT CONTROL PANEL

E9 TELEMETRY PANEL ADDITIONS - SH.1

E10 TELEMETRY PANEL ADDITIONS - SH.2

E11 PUMP CONTROL PANEL WIRING DIAGRAM

E12 ELECTRICAL SCHEDULES

E13 ELECTRICAL DETAILS

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365
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A

GENERATOR

PUMP STATION NO.2

SEE SHEETS E5-E7

ELECTRICAL SITE PLAN

SCALE: 1" = 10'

TO PUMP STATION

NO.8

ATS

SEB

GENERATOR

DISCONNECT

1. ALL CONDUIT ROUTING IS NOT SHOWN. ELECTRICAL CONTRACTOR SHALL DETERMINE THE

BEST ROUTING PATH AND CIRCUIT COMBINATIONS BASED ON FIELD CONDITIONS AND

ELECTRICAL CODES.

2. CONDUCTOR AND CONDUIT SIZING SHALL BE AS REQUIRED BY NEC.

3. EQUIPMENT LOCATIONS AND ARRANGEMENT ARE SCHEMATIC.  CONTRACTOR SHALL

COORDINATE WITH EQUIPMENT MANUFACTURER FOR DETAILED CONNECTION REQUIREMENTS

AND PROVIDE MATERIALS AND INSTALLATION FOR A COMPLETE AND OPERATIONAL SYSTEM.

4. PROVIDE ALL ELECTRICAL DEMOLITION REQUIRED FOR THE PROJECT.  SEE DEMO NOTES

SHEET E5, AND ALSO SHEETS C2.3 AND C2.4 FOR ADDITIONAL DETAIL.

GENERAL NOTES:

1

KEY NOTES:

CONTRACTOR SHALL PROVIDE RECEPTACLES IN GENERATOR ENCLOSURE FOR BATTERY CHARGER

AND HEATER. PROVIDE BRANCH CIRCUITS TO NEW LIGHTING PANEL LP1; SEE PANEL SCHEDULE.

GENERATOR ENCLOSURE TO INCLUDE LIMIT SWITCHES ON ALL EXTERIOR GENERATOR DOORS.

WIRE LIMIT SWITCHES IN SERIES TO PROVIDE INTRUSION STATUS TO THE  TELEMETRY PANEL.

CONTRACTOR SHALL COORDINATE NEW NATURAL GAS CONNECTION AND LP FUEL SUPPLY TO

GENERATOR. PROVIDE ALL MATERIALS AND INSTALLATION FOR A REDUNDANT FUEL SYSTEM.

CONTRACTOR SHALL PROVIDE NEW AREA LIGHT WITH GFCI RECEPTACLE LOCATED AT THE BASE OF

POLE.

EXISTING 100 AMP 480V THREE PHASE POWER FEED TO PUMP STATION NO.8. PROTECT DURING

CONSTRUCTION, RECONNECT TO NEW MAIN DISTRIBUTION PANEL.  THE CONTRACTOR SHALL

PROVIDE TEMPORARY POWER TO PUMP STATION #8 DURING CONSTRUCTION.

HAZARDOUS LOCATIONS - FLOW METER VAULT IS CLASS I, DIV 2 PER NFPA 820, TABLE 4.2, ROW 31a.

ALL INSTRUMENTATION, ELECTRICAL EQUIPMENT AND  INSTALLATION SHALL BE IN ACCORDANCE

WITH NEC ARTICLE 500.

TELECOMMUNICATIONS NOTE:  CONTRACTOR SHALL PROVIDE (2) 2" SCH 40 PVC CONDUIT ('FIBER'

AND 'TEL') FROM PUMP BUILDING TO NEW HANDHOLES AS INDICATED ON PLAN.  CITY WILL

CONTRACT WITH TELECOMM PROVIDER TO PROVIDE RACEWAY TO THIS POINT AND TO PROVIDE

FIBER OPTIC CABLING AND SERVICE TO THE PUMP BUILDING.  TELEPHONE SHALL BE MAINTAINED AS

SPARE AND MAY BE STUBBED AND CAPPED AT EXTERIOR. CONTRACTOR TO EXTEND RACEWAY TO

NEW TELECOMM AREA FOR DATA SERVICE TO TELEMETRY PANEL.  CITY PROGRAMMER SHALL

CONFIGURE COMMUNICATIONS TO WATER PLANT OVER FIBER OPTIC MEDIA, AND TELEMETRY RADIO

AS REDUNDANT COMMUNICATIONS.

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

1

J

FLOW METER

CLASS I DIV 2

FLOW METER TRANSMITTER

(REMOTE MOUNT)

S-FM

P1-20

WP,GFCI

P3-300N

P1-20

(3)

S-GEN

AREA LIGHT

LP1-9

4

E13

2

L5

E13

1

CONTROL

PANEL

2

2

3

GAS

CONNECTION

4

5

P1-20

(3)

P3-300N

TELEMETRY

PANEL

P3-300N

P1-20

(2)

S-GEN

5

3

6

CLASS I DIV 2 HAZARDOUS

AREA INSIDE FLOW METER

VAULT

6

PROPANE

TANK

3

NATURAL

GAS LINE

3

S-FM

TELEPHONE

CONDUIT AND

JBOX

FIBER CONDUIT AND

JUNCTION BOX

TEL

FIBER

TEL

FIBER

TEL

FIBER

7

7

7

TELECOMM AREA

7
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A

MDP

G

N

MAIN DISTRIBUTION PANEL 400A, 3 PHASE, 480Y/277V, S.U.S.E. RATED, 42kAIC

PSE POWER

UTILITY TRANSFORMERS (E)

480Y/277V, 3-PHASE

400/3

G

N

GEN

300/3

GEN

ATS

STANDBY GENERATOR

480Y/277V 3-PHASE

150 kW / 187 kVA

AUTOMATIC

TRANSFER SWITCH

4W, 3 POLE NEMA 12

OPEN/PROGRAMMABLE

TRANSITION

SEB

SERVICE

ENTRANCE BREAKER

 S.U.S.E RATED

NEMA 3R

CT ENCLOSURE

AND METER PER

PSE REQ.

30/3

T-1

400/3

LIGHTING PANEL

208/120V

LP1

20 KVA

480V-208/120V

ELECTRIC

HEATER

5 KW 3PH.

UH-1

15/3

GENERATOR

DISCONNECT

NEMA 3R

SURGE

PROTECTIVE

DEVICE

SPD

POWER MONITOR

100/3

PUMP STATION

NO.8

PS-8

40/3

2020

40/3 40/3

20

PUMP NO.1

P-1

PUMP NO.2

P-2

PUMP NO.3

P-3

VFD VFD VFDBYPASS BYPASS BYPASS

ONE LINE DIAGRAM

SCALE: NONE

LOAD CALCULATION

SCALE: NONE

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

20/3

TROLLEY/HOIST

CONTROL PANEL

TH-CP

P3-400N P3-400N

P3-300N

P3-300N

P3-400N

P3-40 P3-40 P3-40

P3-20 P3-20 P3-100

PUMP CONTROL

POWER XFMR

480 / 120

PUMP CONTROL

POWER XFMR

480 / 120

PUMP CONTROL

POWER XFMR

480 / 120

P1-CP P2-CP P3-CP

1

KEY NOTES:

UTILITY METER, CURRENT TRANSFORMER, SERVICE ENTRANCE BREAKER AND GENERATOR

DISCONNECT SHALL BE INSTALLED ABOVE THE 100 YR. FLOOD LEVEL.

VFD'S SHALL BE ALLEN BRADLEY POWERFLEX 525 SERIES WITH FULL VOLTAGE BYPASS.

PROVIDE VENTILATION CONTROL PANEL INCLUDING VFD'S IN NEMA 12 ENCLOSURE WITH LOCAL HOA

AND MANUAL SPEED CONTROLS.  SEE MECHANICAL SPECIFICATIONS.

2 2 2

1

1

1

2

P3-70N

P3-30

P3-40 P3-40 P3-40

1

20/3

EXHAUST

FAN NO.1

EF-1

1

EXHAUST

FAN NO.2

EF-2

P3-20 P3-20

P3-20

VFDVFD

EF-CP

   

GROUNDING

ELECTRODE SYSTEM

PER NEC ART. 250

3

3

EQ

ID

P-1

P-2

P-3

EF-1

EF-2

TR-1

HS-1

T-1

PS-8

UH-1

EQUIPMENT

DESCRIPTION

PUMP NO.1

PUMP NO.2

PUMP NO.3

EXHAUST FAN NO.1

EXHAUST FAN NO.2

TROLLEY

HOIST

LIGHTING PANEL TRANSFORMER

PUMP STATION NO.8

ELECTRIC UNIT HEATER

SUPPLY

POWER

480V, 3PH

480V, 3PH

480V, 3PH

480V, 3PH

480V, 3PH

480V, 3PH

480V, 3PH

480V, 3PH

480V, 3PH

480V, 3PH

LOAD CALCULATION

CONNECTED

LOAD

20.0

20.0

20.0

1.0

1.0

0.5

0.5

20.0

60.0

5.0

HP /

KVA

HP

HP

HP

HP

HP

HP

HP

kVA

HP

kVA

LOAD

AMPS

27.0

27.0

27.0

2.1

2.1

1.1

1.1

24.2

87.7

7.5

206.8

DEMAND

FACTOR (%)

125%

100%

100%

100%

100%

100%

100%

63%

100%

100%

DEMAND

AMPS

33.8

27.0

27.0

2.1

2.1

1.1

1.1

15.3

87.7

7.5

204.6
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A

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

MOTOR ROOM EQUIPMENT - ELEVATION

SCALE: NONE

9.0'

FINISH FLOOR LEVEL

28.2'

100 YR. FLOOD LEVEL

32.0'

1

KEY NOTES:

AUTOMATIC TRANSFER SWITCH, MAIN DISTRIBUTION PANEL, PUMP CONTROL PANELS AND LIGHTING

PANEL SHALL BE INSTALLED ABOVE THE 100 YR. FLOOD LEVEL.

SELECT AND ARRANGE PANELS SO HIGHEST SWITCH IS BELOW 6'7" ABOVE FINISHED FLOOR.

ROUTE CONDUIT FOR MOTOR LEADS THROUGH SLAB.  INSTALL STRAIN RELIEF FITTINGS FOR

SUBMERSIBLE CABLES TO PUMPS.

1

P1-CP P2-CP P3-CP

LP1

MDP

ATS

DOWN TO SUBMERSIBLE TO

WELL PUMPS

2

6' 7"'

STRAIN RELIEF FITTINGS

2

3

3
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APUMP ROOM & WET WELL - DEMOLITION PLAN

SCALE: 1" = 2'

DEMOLITION WORK:

1. ALL DEMOLITION WORK REQUIRED UNDER THIS CONTRACT IS NOT SHOWN ON THE DRAWINGS.

2. THE CONTRACTOR SHALL INSPECT THE EXISTING SITES AND INSTALLATIONS PRIOR TO BIDDING

AND SHALL MAKE HIS OWN JUDGMENT AS TO THE WORK REQUIRED TO PROVIDE COMPLETE

DEMOLITION AS SHOWN OR WITHIN THE INTENT OF THE CONTRACT DOCUMENTS.

3. EXISTING EQUIPMENT, SYSTEMS, AND MATERIALS REMOVED DURING DEMOLITION SHALL BE MADE

AVAILABLE FOR THIS INSPECTION AND DECISION AS TO WHETHER THE OWNER WILL RETAIN

POSSESSION.  ITEMS SELECTED FOR RETENTION SHALL BE TURNED OVER TO THE OWNER.  THESE

ITEMS SHALL BE DELIVERED TO A LOCATION ON THE PREMISES SELECTED BY THE OWNER.  ALL

MATERIAL NOT SELECTED FOR RETENTION BY THE OWNER AND DEBRIS SHALL BE LEGALLY

DISPOSED OF BY THE CONTRACTOR.

4. SEE CIVIL DRAWINGS AND SPECIFICATIONS FOR ADDITIONAL DEMOLITION AND PHASING

REQUIREMENTS.

GENERATOR

(E)

PUMP NO.1

(E)

PUMP NO.2

(E)

MOTOR CONTROL CENTER

(E)

MOTOR ROOM - DEMOLITION PLAN

SCALE: 1" = 2'

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

EXHAUST FAN

(E)

EXHAUST FAN

(E)

WET WELL LIGHT

FIXTURES (5 TOTAL)

PHONE LINE

(E)

D1 PROVIDE COMPLETE ELECTRICAL DEMOLITION OF EXISTING MOTOR CONTROL CENTER INCLUDING

SERVICE DISCONNECT, AUTOMATIC TRANSFER SWITCH, TRANSFORMER, PANELBOARD, MOTOR

STARTERS, AND CIRCUIT BREAKER FOR THE 100A POWER FEED TO PUMP STATION NO.8.

PROVIDE COMPLETE ELECTRICAL DEMOLITION OF EXISTING 150KW GENERATOR INCLUDING

NATURAL GAS FUEL SUPPLY, WALL MOUNTED AIR-INTAKE LOUVER, EXHAUST FAN, AND EXTERIOR

MUFFLER SYSTEM.

REPLACE EXISTING UTILITY SERVICE EQUIPMENT. COORDINATE EQUIPMENT REQUIREMENTS WITH

PUGET SOUND ENERGY.

PROVIDE COMPLETE ELECTRICAL DEMOLITION OF TWO (2) EXISTING 15HP PUMPS.

REPLACE ALL EXISTING FLUORESCENT LIGHT FIXTURES WITH LED FIXTURES.

PROVIDE COMPLETE ELECTRICAL DEMOLITION OF TWO (2) EXISTING EXHAUST FANS.

PROVIDE COMPLETE DEMOLITION OF EXISTING PHONE SERVICE. PATCH AND SEAL INTERIOR /

EXTERIOR WALL AS REQUIRED.

REMOVE EXISTING TELEMETRY EQUIPMENT LOCATED ON ROOF. PROTECT AND REINSTALL AFTER

ROOF RENOVATION.

D2

D3

D1

D2

D4 D4

DEMOLITION NOTES:

D4

D5

D6

D6

D5

D6

PHONE SERVICE

(E)

D7

D7

UTILITY

EQUIPMENT

(E)

D3

D8

EXTERIOR AREA LIGHT,

ALARM LIGHT AND HORN

ASSEMBLY.(E)

NOTE:  ALL FIXTURES NOT SHOWN.  DEMO ALL EXISTING LIGHT FIXTURES

PUMP ROOM FIXTURES

(13 TOTAL)

TELEMETRY

ANTENNA(E)

ON ROOF

D8
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20

PUMP NO.3

20

PUMP NO.2

20

PUMP NO.1

P-3P-2P-1

PUMP NO.3PUMP NO.2PUMP NO.1

P-3P-2P-1

1. ALL CONDUIT ROUTING IS NOT SHOWN. ELECTRICAL CONTRACTOR SHALL DETERMINE THE

BEST ROUTING PATH AND CIRCUIT COMBINATIONS BASED ON FIELD CONDITIONS AND

ELECTRICAL CODES.

2. CONDUCTOR AND CONDUIT SIZING SHALL BE AS REQUIRED BY NEC.

3. EQUIPMENT LOCATIONS AND ARRANGEMENT ARE SCHEMATIC.  CONTRACTOR SHALL

COORDINATE WITH EQUIPMENT MANUFACTURER FOR DETAILED CONNECTION REQUIREMENTS

AND PROVIDE MATERIALS AND INSTALLATION FOR A COMPLETE AND OPERATIONAL SYSTEM.

4. REPLACE ALL EXISTING RECEPTACLES WITH NEW GFCI WITH WET LOCATION COVERS. PROVIDE

STAINLESS STEEL COVER PLATES FOR ALL SPARE JUNCTION BOXES IN EXISTING WALLS.

GENERAL NOTES:

8

PUMP ROOM & WET WELL - POWER & CONTROLS PLAN

SCALE: 1" = 2'

MOTOR ROOM FLOOR - POWER & CONTROLS PLAN

SCALE: 1" = 2'

EXHAUST FAN

NO.2

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

OPERATOR IN TROUBLE

PUSH BUTTON

EF-2

EXHAUST FAN

NO.1

EF-1

1

1

2

2

20 20 20

SUMP PUMP

RECEPTACLE

1/3

LEVEL SWITCH

LP1-1

1

1

1

1

1

LP1-2

4

4

4

LP1-4

LP1-14

LP1-17

LP1-19

TO

LIGHTING PANEL

LP1-5

RPBFP

RECEPTACLE

P1-20

MAIN DIST.

PANEL

MDP

1

LIGHTING

PANEL

LP1

P3-400N

FLOW METER

(REMOTE MOUNT)

TROLLEY/

HOIST MOTOR

SERVICE ENTRANCE

BREAKER

SEB

GENERATOR

DISCONNECT

P3-400N

P3-300N

METER BASE

TO

GENERATOR

P3-300N

AUTOMATIC TRANSFER

SWITCH

ATS

CLASS I DIV 1 HAZARDOUS

AREA INSIDE WET WELL

3

PROVIDE VANDAL PROOF RED LED HIGH LEVEL ALARM LIGHT. WIRE TO TELEMETRY PANEL TO

INDICATE HIGH LEVEL ALARM.

REPLACE EXISTING WET WELL LEVEL TRANSMITTER, LEVEL FLOATS AND OPERATOR IN TROUBLE

PUSH BUTTONS. REPLACE EXISTING PUMP ROOM FLOOD SWITCH AND OPERATOR IN TROUBLE PUSH

BUTTON.

ALL ELECTRICAL EQUIPMENT SHALL ALL BE INSTALLED ABOVE THE 100 YR. FLOOD LEVEL.

PROVIDE ELECTRICAL DISCONNECT FOR AIR GAP WATER SYSTEM. DISCONNECT PREVENTS THE

WATER SYSTEM FROM RUNNING IN AUTO WHEN POWER IS OFF.

CONTRACTOR SHALL PROVIDE EQUIPMENT REQUIRED TO WALL MOUNT ELECTRICAL TRANSFORMER

T-1 ABOVE THE 100 YR. FLOOD LEVEL.

INTERCEPT AND EXTEND PS#8 FEEDER TO NEW 480V DISTRIBUTION PANEL.  PROVIDE JUNCTION

BOX FOR SPLICING OF NEW TO EXISTING CONDUCTORS.

TELECOMMUNICATIONS NOTE:  CONTRACTOR SHALL PROVIDE (2) 2" SCH 40 PVC CONDUIT ('FIBER'

AND 'TEL') FROM PUMP BUILDING TO NEW HANDHOLES AS INDICATED ON PLAN.  CITY WILL

CONTRACT WITH TELECOMM PROVIDER TO PROVIDE RACEWAY TO THIS POINT AND TO PROVIDE

FIBER OPTIC CABLING AND SERVICE TO THE PUMP BUILDING.  TELEPHONE SHALL BE MAINTAINED AS

SPARE AND MAY BE STUBBED AND CAPPED AT EXTERIOR. CONTRACTOR TO EXTEND RACEWAY TO

NEW TELECOMM AREA FOR DATA SERVICE TO TELEMETRY PANEL, AND REINSTALL TELEMETRY

ANTENNA ON RENOVATED ROOF.  CITY PROGRAMMER SHALL CONFIGURE COMMUNICATIONS TO

WATER PLANT OVER FIBER OPTIC MEDIA, AND TELEMETRY RADIO AS REDUNDANT

COMMUNICATIONS.

TO

TELEMETRY

PANEL

S-ATS

5

1

E13

3

C-IS

C-TP

INTRINSICALLY

SAFE PANEL

(E)

FLOAT CONTOL

PANEL

LP1-21

6

1

2

KEY NOTES:

CONTRACTOR SHALL PROVIDE NEW ELECTRICAL PANELS AND ALL REQUIRED RACEWAY SHOWN ON

DRAWINGS.

EXHAUST FAN MOTOR AND DISCONNECT LOCATED ON ROOF OF BUILDING, PROVIDE RACEWAY TO

FAN CONTROL PANEL.

HAZARDOUS LOCATIONS - CLASS I, DIV 1 PER NFPA 820. ALL INSTRUMENTATION, ELECTRICAL

EQUIPMENT AND  INSTALLATION SHALL BE IN ACCORDANCE WITH NEC ARTICLE 500.

CONTRACTOR SHALL PROVIDE NEW ALLEN BRADLEY PANELVIEW 700, I/O CARDS AND INSTALLATION

REQUIRED FOR A COMPLETE AND OPERATIONAL SYSTEM.

CONNECT NEW AND EXISTING ELECTRICAL EQUIPMENT TO NEW PANEL LP1. PROVIDE NEW

RACEWAY AS REQUIRED.

CONTRACTOR SHALL PROVIDE NEW NEMA 12 FLOAT CONTROL PANEL.

DEMO EXISTING UTILITY SERVICE EQUIPMENT AND REPLACE WITH NEW CT ENCLOSURE AND METER

BASE TO MEET CURRENT PSE REQUIREMENTS. COORDINATE WITH PUGET SOUND ENERGY.

3

4

5

6

7

TO

I.S. PANEL

WET WELL

INTRUSION

SWITCH (XP)

MOTOR ROOM

INTRUSION SWITCH

S-AL

TO TELEMETRY

PANEL

HIGH LEVEL

ALARM LIGHT

E13

4

S1-TP

S-TP

TELEMETRY

PANEL

(E)

4

9

9

9

7

UH-1

UNIT HEATER

NO.1

T

HEATER

THERMOSTAT

OPERATOR IN

TROUBLE

PUSH BUTTON

9

LEVEL TRANSMITTER

AND FLOATS

9

S-FS

10

10

7

10

PUMP NO.3

CONTROL PANEL

P3-CP

PUMP NO.2

CONTROL PANEL

P2-CP

PUMP NO.1

CONTROL PANEL

P1-CP

11

TO

MDP

P3-40N

TO

LP1

P3-100N

12

12 T-1

TO PUMP

CONTROL

PANEL 3

TO PUMP

CONTROL

PANEL 1

TO PUMP

CONTROL

PANEL 2

P3-400N

TO

MDP

TO

MDP

TO

MDP

P3-40

P3-40

P3-40

C2-P1

C2-P2

C2-P3

TO PUMP

CONTROL

PANELS

C1-P3

C1-P2

C1-P1

TO PUMP

CONTROL

PANELS

GFEP

1

1

1

1

1

TO MDP

TROLLY/HOIST

CONTROL PANEL

P3-20

1

8

S-P1

S-P2

S-P3

ETH-P1

ETH-P2

ETH-P3

TO

MDP

P1-20

ANCHOR

CABLE TO WALL

(TYP.)

 TO EXHAUST FAN

CONTROL PANEL

 TO EXHAUST FAN

CONTROL PANEL

TO MDP

P3-20

P3-20

P3-20

DEDICATED ELECTRICAL

WORKING SPACE

EXHAUST FAN

CONTROL PANEL

EF-CP

AIR GAP

WATER SYSTEM

LP1-16,18

11

FIBER AND

TELECOMM

EQUIPMENT

AREA

13

13

400A CT

ENCLOSURE

14

14

14

TO

I.S. PANEL

P3-300N

P1-20

(3)

S-GEN

TEL

FIBER
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LIGHTING PANEL

LP1

1. DEMO ALL EXISTING LIGHTING AND REPLACE WITH NEW FIXTURES PER LIGHTING SCHEDULE.

COORDINATE ALL FINAL FIXTURE LOCATIONS WITH MECHANICAL TO AVOID CONFLICTS.

2. LIGHTING CIRCUITS SHALL BE #12 AWG COPPER.  ROUTING SHOWN ON PLANS IS SCHEMATIC.

ROUTE ALL LIGHTING CIRCUITS TO LIGHTING PANEL, SEE SCHEDULES.  ELECTRICAL

CONTRACTOR SHALL DETERMINE THE BEST ROUTING PATH AND CIRCUIT COMBINATIONS BASED

ON FIELD CONDITIONS AND ELECTRICAL CODES.

3. PROVIDE UNSWITCHED POWER CIRCUIT TO ALL EMERGENCY FIXTURES.  CONTRACTOR MAY

USE EXISTING RECESSED JBOXES AND RACEWAY WHERE IN SUITABLE CONDITION.  REPLACE

WHERE NECESSARY.  PROVIDE STAINLESS STEEL COVER ON ALL SPARE RECESSED JBOXES.

GENERAL LIGHTING NOTES:

PUMP ROOM - LIGHTING PLAN

SCALE: 1" = 2'

MOTOR ROOM FLOOR - LIGHTING PLAN

SCALE: 1" = 2'

L1

(TYP. OF 6)

L2

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

LP1-7

LP1-8

L4

(TYP OF 5 -

2 ON FIRST

FLOOR

AND 3 ON

LOWER

LEVEL)

LP1-12

CLASS I DIV 1 HAZARDOUS

AREA INSIDE WET WELL

L2

(TYP. OF 7)

TO

LIGHT SWITCH, LP1-10

1

KEY NOTES:

PROVIDE LIGHT FIXTURE WITH EMERGENCY BATTERY PACK WHERE INDICATED.

HAZARDOUS LOCATIONS - CLASS I, DIV 1 PER NFPA 820. ALL INSTRUMENTATION,

ELECTRICAL EQUIPMENT AND  INSTALLATION SHALL BE IN ACCORDANCE WITH NEC

ARTICLE 500.

2

1

1

1

2

DEDICATED

ELECTRICAL

WORKING SPACE

LIGHTING FIXTURE SCHEDULE

SCALE: NONE

ID

L1

L3

FIXTURE SCHEDULE

DESCRIPTION

4' LED STRIP WET LOCATION

MOUNTING

SURFACE MOUNT

LAMPS

LED

VA

50

MANUFACTURER / PART NO.

LITHONIA FEM4 LED SERIES #FEM4-4L/35 IMAFL OR EQUAL

EXTERIOR WALL SCONCE - DOORS SURFACE MOUNT LED 47

L4

HAZARDOUS LOCATION FIXTURE SURFACE MOUNT MH 70

L5

AREA LIGHT, POLE MOUNT POLE MOUNT LED 150 LITHONIA #DSX0-LED-40C-1000-40K-MV-DDBXD-PE, 20' POLE, OR EQUAL

LITHONIA WSTM LED-2A-40K-MV-DDBXD-PE, OR EQUAL

CROUSE HINDS EVLS HAZARD GARD SERIES #EVLS-A-9-2-07-1-120-IR OR EQUAL

XP

XP

XP

XP XP

L2

2' LED STRIP, WET LOCATION PENDANT MOUNT/JBOX LED 40 LITHONIA DMW2 L24-4000LM-AFL-MD-MV-40K-JSB, OR EQUAL

L1

(TYP. OF 6)

WET LOCATION

1

1
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1. THESE SCHEMATICS SHOW ONLY FUNCTIONAL REQUIREMENTS OF THE ELECTRICAL

ENCLOSURE.  DETAILED WIRING DIAGRAMS, PANEL SIZING AND LAYOUT SHALL BE PROVIDED BY

THE CONTROL PANEL SUPPLIER FOR A COMPLETE AND OPERATIONAL SYSTEM.

GENERAL NOTES:

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

FLOAT CONTROL PANEL - WIRING DIAGRAM & ELEVATION

SCALE: NONE

CR1

CR2

CR-S CR-LG

PUMP NO.1 CALL

PUMP NO.2 CALL

CR3
PUMP NO.3 CALL

CR-LD

CR3 (P3 LATCH)

CR2 (P2 LATCH)

CR1 (P1 LATCH)

PLCFLOATS

TELEMETRY

PANEL

IN 12
24V DC

L1

N

120VAC

FROM POWER PANEL LP1

W

FLOAT CONTROL

POWER ON

ISR-LG

LAG START

FLOAT

CRLG

G

LAG START

INDICATOR

ISR-LD

LEAD START

FLOAT

CRLD

G

CRLD

LEAD START

INDICATOR

ISR-S

PUMP STOP

FLOAT

CRS

G

CRS

PUMP STOP

INDICATOR

PUMP STOP FLOAT

INTRINSICALLY SAFE

PANEL

LAG START FLOAT

CRLG

LEAD START FLOAT

VFD/FVNR

PUMP 1 CALL

PUMP CONTROL

PANEL

VFD/FVNR

PUMP 2 CALL

PUMP CONTROL

PANEL

VFD/FVNR

PUMP 3 CALL

PUMP CONTROL

PANEL

LAGLEAD

OFF

LAGLEAD

OFF

LAGLEAD

OFF

PANEL NAMEPLATE SCHEDULE

LABEL ENGRAVING TEXT

FLOAT / PLC 

PUMP NO.1 / LEAD - OFF - LAG

PUMP NO.2 / LEAD - OFF - LAG

PUMP NO.3 / LEAD - OFF - LAG

N-1

N-2

N-3

N-4

N-5

N-6

N-7

N-8

N-9

FLOAT CONTROL PANEL / POWER (WHITE)

LAG START FLOAT (GREEN)

LEAD START FLOAT (GREEN)

PUMP STOP FLOAT (GREEN)

CR-4

1

KEY NOTES:

NORMALLY CLOSED CONTACT.  PLC TO KEEP OUTPUT ON (CONTACT OPEN) DURING  NORMAL PLC

OPERATION.  IF THE PLC FAILS OR FAULTS, THE OUTPUT WILL DE-ENERGIZE AND AUTOMATICALLY

ENABLE THE BACKUP FLOAT CONTROL.

1

TELEMETRY

PANEL

R

TELEMETRY PANEL

FAIL INDICATOR

CR-4

1

TELEMETRY

PANEL

TELEMETRY PANEL FAIL (RED)

INTRINSICALLY SAFE

PANEL

INTRINSICALLY SAFE

PANEL
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1. THESE SCHEMATICS SHOW ONLY FUNCTIONAL REQUIREMENTS OF THE ELECTRICAL

ENCLOSURE.  DETAILED WIRING DIAGRAMS, PANEL SIZING AND LAYOUT SHALL BE PROVIDED BY

THE CONTROL PANEL SUPPLIER FOR A COMPLETE AND OPERATIONAL SYSTEM.

GENERAL NOTES:

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

TELEMETRY PANEL I/O WIRING DIAGRAMS - EXISTING

SCALE: NONE

DC UPS

LOW BATTERY

IN 00

IN 01

DC UPS

POWER FAIL

IN 02

PUMP 1

RUNNING

PUMP 1

IN AUTO

(FUTURE)

IN 03

IN 04

IN 05

IN 06

IN 07

IN 08

PUMP 2

RUNNING

PUMP 2

IN AUTO

(FUTURE)

PUMP 2

FAILURE

ATS

IN EMER. POSITION

(FUTURE)

GENERATOR

RUNNING

IN 09

GENERATOR

FAULT ALARMS

IN 10

DRY WELL

FLOOD SWITCH

OPERATOR

TROUBLE PB

IN 11

IN 12

IN 13

IN 14

IN 15

FLOW TOTAL

PULSE (FUTURE)

WET WELL

HIGH LEVEL FLOAT

WET WELL

LOW LEVEL FLOAT

IN 00

IN 01

IN 02

IN 03

IN 04

IN 05

IN 06

IN 07

IN 08

IN 09

IN 10

IN 11

IN 12

IN 13

IN 14

IN 15

PUMP 1

FAILURE

VFD/FVNR

PUMP 1 CALL

OUT 00

OUT 01

VFD/FVNR

PUMP 2 CALL

OUT 02

VFD/FVNR

PUMP 3 CALL

FLOAT CONTROL

PANEL PLC FAULT

OUT 03

OUT 04

OUT 05

OUT 06

OUT 07

OUT 08

OUT 09

OUT 10

OUT 11

OUT 12

OUT 13

OUT 14

OUT 15

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

CR1

CR2

CR3

CR4

COM 0

24V COM

24V COM

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V COM

24V COM

COM 0

24V DC

LOW BATTERY

POWER FAIL

UPS

RUNNING

FAULT

GENERATOR

FLOOD  FLOAT

OPER. IN

 TROUBLE

DRY WELL

HIGH LEVEL

FLOAT

LOW  LEVEL

FLOAT

INTRINSICALLY SAFE

PANEL

CR1

CR2

CR3

CR4

VFD/FVNR

PUMP 1 CALL

VFD/FVNR

PUMP 2 CALL

PB

GENERATOR

POWER

AUTOMATIC

TRANSFER

SWITCH

PUMP 1

VFD/FVNR AUTO

PUMP 1

VFD RUNNING

PUMP 1

VFD FAULT

PUMP NO.1

CONTROL PANEL

PUMP 2

VFD/FVNR AUTO

PUMP 2

VFD RUNNING

PUMP 2

VFD FAULT

PUMP NO.2

CONTROL PANEL

FLOW METER

PULSE

FLOW METER

VFD/FVNR

PUMP 3 CALL

PUMP NO.1

CONTROL PANEL

PUMP NO.2

CONTROL PANEL

PUMP NO.3

CONTROL PANEL

DIGITAL INPUT

BASE

DIGITAL OUTPUT

BASE

DRY/WET WELL

PB

TELEMETRY PANEL

CONTROL POWER

FAIL

FLOAT CONTROL

PANEL

AI3(-)

AI2(-)

AI1(-)

AI0(-)

AI3(+)

AI2(+)

AI1(+)

AI0(+)

WET WELL

LEVEL

FLOW METER

(FUTURE)

SYSTEM

PRESSURE

(FUTURE)

SPARE

AI0(-)

AI0(+)

SHIELD

SHIELD

AI1(-)

AI1(+)

SHIELD

AI2(-)

AI2(+)

SHIELD

AI3(-)

AI3(+)

AO1(-)

AO0(-)

AO1(+)

AO0(+)

SPARE

SPARE

AO0(-)

AO0(+)

SHIELD

SHIELD

AO1(-)

AO1(+)

24V DC

24V DC

24V COM

24V COM

24V DC 24V COM

24V DC24V COM

FM

FLOW

METER

WET WELL

LEVEL

ANALOG INPUT

BASE

ANALOG OUTPUT

BASE

1

1

KEY NOTES:

PLC OUTPUT IS ENERGIZED DURING NORMAL PLC OPERATING CONDITIONS.
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1. THESE SCHEMATICS SHOW ONLY FUNCTIONAL REQUIREMENTS OF THE ELECTRICAL

ENCLOSURE.  DETAILED WIRING DIAGRAMS, PANEL SIZING AND LAYOUT SHALL BE PROVIDED BY

THE CONTROL PANEL SUPPLIER FOR A COMPLETE AND OPERATIONAL SYSTEM.

GENERAL NOTES:

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

TELEMETRY PANEL I/O WIRING DIAGRAMS - NEW

SCALE: NONE

PUMP 1

FVNR BYPASS

IN 00

IN 01

PUMP 1

FVNR RUNNING

IN 02

PUMP 1

FVNR FAULT

IN 03

IN 04

IN 05

IN 06

IN 07

IN 08

IN 09

IN 10

IN 11

IN 12

IN 13

IN 14

IN 15

IN 00

IN 01

IN 02

IN 03

IN 04

IN 05

IN 06

IN 07

IN 08

IN 09

IN 10

IN 11

IN 12

IN 13

IN 14

IN 15

COM 0

24V COM

24V COM

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

PUMP 2

FVNR BYPASS

PUMP 2

FVNR RUNNING

PUMP 2

FVNR FAULT

PUMP 3

FVNR BYPASS

PUMP 3

FVNR RUNNING

PUMP 3

FVNR FAULT

PUMP 1

FVNR BYPASS

PUMP 1

FVNR RUNNING

PUMP 1

FVNR FAULT

PUMP 2

FVNR BYPASS

PUMP 2

FVNR RUNNING

PUMP 2

FVNR FAULT

PUMP 3

FVNR BYPASS

PUMP 3

FVNR RUNNING

PUMP 3

FVNR FAULT

PUMP NO.1

CONTROL PANEL

PUMP NO.2

CONTROL PANEL

PUMP NO.3

CONTROL PANEL

PUMP 3

AUTO

PUMP 3

VFD FAULT

PUMP 3

VFD/FVNR AUTO

PUMP 3

VFD RUNNING

PUMP 3

VFD FAULT

PUMP NO.3

CONTROL PANEL

PUMP 3

VFD RUNNING

ALLEN BRADLEY

1769-IQ16

PLC/FLOAT

CONTROL

FLOAT

CONTROL

PANEL

PLC/FLOAT

CONTROL

GENERATOR

INTRUSION

PUMP STATION

INTRUSION

SPARE

GENERATOR

INTRUSION

SWITCH

WET WELL /

MOTOR ROOM

INTRUSION

SWITCH

1

1

KEY NOTES:

CONTRACTOR SHALL PROVIDE NEW I/O CARD, OPERATOR INTERFACE AND 8 PORT NETWORK

SWITCH. MODIFICATIONS TO EXISTING TELEMETRY PANEL AND INSTALLATION BY CITY

PROGRAMMER.  PROIVDE ALL MODIFICATIONS REQUIRED FOR A COMPLETE AND OPERATIONAL

SYSTEM. NETWORK SWITCH WILL BE CONNECTED TO ALLEN BRADLEY POWERFLEX VFD'S FOR

MONITORING AND SPEED CONTROL THROUGH ETHERNET PROTOCOL.

PLC AND OPERATOR INTERFACE PROGRAMMING WILL BE PROVIDED BY CITY'S PROGRAMMER, L2

SYSTEMS, UNDER FORCE ACCOUNT.  SEE SPECIFICATIONS.

TELEMETRY PANEL DOOR

2

NEW

ETHERNET

SWITCH IN

TELEMETRY

PANEL

2

NEW OPERATOR

INTERFACE ALLEN

BRADLEY

PANELVIEW PLUS 700

1

4

3

2

5

PWR

1

4

3

2

5

PWR
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Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

PUMP CONTROL PANEL - FUNCTIONAL WIRING DIAGRAM (TYP OF 3)

SCALE: NONE

1L3

1L2

CIRCUIT BREAKER

MAIN DISCONNECT

20

T3

T2

T11L1

L3

L2

L1

L3

L2

L1 T1

T2

T3

CONTROL POWER XFMR (CPT)

480 / 120

PUMP

VFD - ALLEN

BRADLEY

POWERFLEX 525

ISOLATION

CONTACTOR

IC2

ISOLATION

CONTACTOR

IC1

FVNR STARTER

BP

DIGITAL

O.L.

BP

IC2IC1

CRM

OLR

DIG.

INPUT A

DIG.

INPUT B

START

CRM

RUNNING

FAULT

G

R

CR1

CR2

RUNNING

VFD / OL FAULT

CR2

CR1

CRM

BP

IC2

IC1

CR3

ETHERNET

FOR VFD

CONTROL

ALLEN BRADLEY

POWERFLEX 525 VFD WITH HIM MODULE

TELEMETRY PANEL

PUMP START RELAY

FLOAT CONTROL PANEL

PUMP START RELAY

VFD/FVNR

MODE

TELEMETRY

PANEL

CR3

VFD RUNNING

CR1

VFD FAULT

CR2

FVNR

RUNNING

BP

FVNR

FAULT

OLR

AUX.

VFD/FVNR

AUTO

24V DC

24V

DC

24V DC

24V DC

24V DC

24V

COM

24V DC

VFD BYPASS

OFF

HAND AUTO

W

CONTROL POWER

G

BYPASS

BP

OLR

CAT6

ETHERNET

SWITCH
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Z Engineers, PLLC
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LP1 PANEL SCHEDULE

SCALE: NONE

FEEDER

ID

P1-20

P1-25

P1-30

P1-35

P1-40

P1-45

P1-50

P1-60

P1-70

P1-80

P1-90

P1-100

P1-125

P1-150

P1-175

P1-200

P1-225

P1-250

P1-300

P1-350

P1-400

NOTES:

SINGLE PHASE RACEWAY & CONDUCTORS

AMPERAGE

20A

25A

30A

35A

40A

45A

50A

60A

70A

80A

90A

100A

125A

150A

175A

200A

225A

250A

300A

350A

400A

1.  FEEDER ID FOLLOWED BY THE SUFFIX "N" INDICATES NEUTRAL CONDUCTOR.  PROVIDE

ADDITIONAL NEUTRAL CONDUCTOR SIZED TO MATCH PHASE CONDUCTORS.

2.  CONDUCTOR AMPACITY BASED ON NEC TABLE 310.16.

3.  CONDUIT FILL BASED ON NEC ANNEX C, TABLE C.1 FOR THHN TYPE CONDUCTORS.  CONTRACTOR

SHALL PROVIDE ADJUSTMENTS AS NECESSARY FOR OTHER CONDUCTOR TYPES.

4.  CONTRACTOR MAY COMBINE BRANCH CIRCUITS IN COMMON RACEWAY UP TO SIX CURRENT 

 CARRYING CONDUCTORS.  ADJUSTMENT FACTORS SHALL BE APPLIED PER NEC TABLE 310.15(B)(2)(a).

5. MINIMUM CONDUIT SIZE FOR UNDERGROUND RACEWAY IS 1 INCH.

# OF

SETS

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(2)

CONDUIT

3/4"

3/4"

3/4"

1"

1"

1"

1"

1"

1"

1-1/4"

1-1/4"

1-1/4"

1-1/4"

1-1/2"

2"

2"

2"

2-1/2"

2-1/2"

3"

2"

COND.

EACH

(2) #12 

(2) #12

(2) #10

(2)#8

(2) #8

(2)#6

(2) #6

(2) #4

(2) #4

(2) #3

(2) #2

(2) #1

(2) #1

(2) #1/0

(2) #2/0

(2) #3/0

(2) #4/0

(2) #250

(2) #350

(2)#500

(3) #3/0

GROUND

COND.

(1) #12

(1) #12

(1) #10

(1) #10

(1) #10

(1) #10

(1) #10

(1) #10

(1) #8

(1) #8

(1) #8

(1) #8

(1) #6

(1) #6

(1) #6

(1) #6

(1) #4

(1) #4

(1) #4

(1) #3

(1) #3

FEEDER

ID

P3-20

P3-25

P3-30

P3-35

P3-40

P3-45

P3-50

P3-60

P3-70

P3-80

P3-90

P3-100

P3-125

P3-150

P3-175

P3-200

P3-225

P3-250

P3-300

P3-350

P3-400

THREE PHASE RACEWAY & CONDUCTORS

AMPERAGE

20A

25A

30A

35A

40A

45A

50A

60A

70A

80A

90A

100A

125A

150A

175A

200A

225A

250A

300A

350A

400A

# OF

SETS

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(2)

CONDUIT

3/4"

3/4"

3/4"

1"

1"

1"

1"

1-1/4"

1-1/4"

1-1/4"

1-1/4"

1-1/2"

1-1/2"

2"

2"

2"

2-1/2"

2-1/2"

3"

3"

2"

COND.

EACH

(3) #12

(3) #12

(3) #10

(3)#8

(3) #8

(3) #6

(3) #6

(3) #4

(3) #4

(3) #3

(3) #2

(3) #1

(3) #1

(3) #1/0

(3) #2/0

(3) #3/0

(3) #4/0

(3) #250

(3) #350

(3) #500

(3) #3/0

GROUND

COND.

(1) #12

(1) #12

(1) #10

(1) #10

(1) #10

(1) #10

(1) #10

(1) #10

(1) #8

(1) #8

(1) #8

(1) #8

(1) #6

(1) #6

(1) #6

(1) #6

(1) #4

(1) #4

(1) #4

(1) #3

(1) #3

RACEWAY & CONDUCTOR SCHEDULE

SCALE: NONE

RACEWAY SCHEDULE - CONTROLS

SCALE: NONE

MDP PANEL SCHEDULE

SCALE: NONE

CKT

NO

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

G

L

R

K

H

M

LM

WH

C

N

RECEPTACLES - MOTOR ROOM

RECEPTACLES

RECEPTACLES - RBP VALVE

LIGHTS - MOTOR ROOM

LIGHTS - GENERATOR

SPARE

GENERATOR - BATTERY CHARGER

GENERATOR - HEATER

TELEMETRY PANEL

INTRINSICALLY SAFE PANEL

FLOAT CONTROL PANEL

SPARE

SPARE

SPARE

SPARE

TOTAL CONNECTED LOAD:

TOTAL CONNECTED LOAD:

TOTAL CONNECTED LOAD:

MAX PHASE CONNECTED LOAD:

TOTAL CONNECTED LOAD (3 x MAX):

GENERAL (NON-CONTINUOUS)

LIGHTING

RECEPTACLES -  UP TO 10 kVA

OVER 10 kVA

KITCHEN

HEATING

MOTORS

LARGEST MOTOR

WATER HEATER

CONTINUOUS (GENERAL LOAD)

NON-COINCIDENT

TOTAL:

NOTES:

1.

2.

3.

4.

5.

6.

NEMA 12 ENCLOSURE

PANEL: LP1

208Y/120V, 3Ph, 4W.

DESCRIPTION /

LOCATION

PH A

PH B

PH C

PH A

LOAD

(VA)

1,080

180

1,000

200

150

1,000

1,500

1,000

1,000

1,000

4,590

4,502

3,262

4,590

13.8

CONNECTED

LOADS

4,000

950

2,160

0

2,500

2,744

0

0

0

0

12,354

LOAD

TYPE

R

R

H

L

L

G

H

G

G

G

VA

VA

VA

VA

kVA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

250A Bus

C.B.

AMP

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

38.3

37.5

27.2

38.3

SUBFED

LOADS [S]

0

0

0

0

0

0

0

0

0

0

0

0

C.B.

POLE

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

AMPS

AMPS

AMPS

AMPS

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

PANEL SCHEDULE

PHASE

A

B

C

A

B

C

A

B

C

A

B

C

A

B

C

TOTAL

LOADS

4,000

950

2,160

0

0

2,500

2,744

0

0

0

0

12,354

C.B.

POLE

1

1

1

1

1

1

1

2

---

1

1

1

1

1

1

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

70A M.C.B.

C.B.

AMP

20

20

20

20

20

20

20

20

---

20

20

20

20

20

20

DEMAND

FACTOR

100%

125%

100%

50%

100%

100%

100%

125%

100%

125%

0%

LOAD

TYPE

R

R

R

L

L

L

M

M

M

PANEL RATING:

TOTAL DEMAND LOAD:

LOAD

(VA)

180

540

180

50

300

250

1,080

832

832

DEMAND

LOAD

4,000

1,188

2,160

0

0

2,500

2,744

0

0

0

0

12,592

RECEPTACLES - UTLITY SERVICE

RECEPTACLES - DRY WELL

RECEPTACLES - E. LOU. MT.

LIGHTS - EXTERIOR

LIGHTS - DRY WELL

LIGHTS - WET WELL

SUMP PUMP

AIR GAP WATER SYSTEM

---

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

22,000

12.6

PROJECT: PUMP STATION NO.2

SURFACE MOUNTED

DESCRIPTION /

LOCATION

AIC

kVA 35.0

DATE: June 07, 2016

AMPS

CKT

NO

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

ID

C-IS

C-TP

C1-P1

C1-P2

C1-P3

C2-P1

C2-P2

C2-P3

S-P1

S-P2

S-P3

S-ATS

S-GEN

S-FM

S-AL

S-FS

---

S-TP

S1-TP

ETH-P1

ETH-P2

ETH-P3

FIBER

TEL

VOLTAGE

120VAC

120VAC

120VAC

120VAC

120VAC

120VAC

120VAC

120VAC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

---

24VDC

24VDC

---

---

---

---

---

CONDUIT

3/4"

3/4"

3/4"

3/4"

3/4"

3/4"

3/4"

3/4"

1"

1"

1"

1"

1"

1"

3/4"

3/4"

---

3/4"

3/4"

1"

1"

1"

2"

2"

WIRE QTY

8

4

2

2

2

8

8

8

14

14

14

10

10

2

4

4

1

4

4

1

1

1

---

---

SIZE

#14 AWG

#14 AWG

#14 AWG

#14 AWG

#14 AWG

#14 AWG

#14 AWG

#14 AWG

#14 AWG

#14 AWG

#14 AWG

#14 AWG

#14 AWG

FC

#14 AWG

#14 AWG

#18 TSP

#14 AWG

#14 AWG

CAT 6

CAT 6

CAT 6

---

---

DESCRIPTION

FLOATS PANEL - I.S. PANEL - LEAD/LAG/STOP FLOAT STATUS

FLOATS PANEL - TELEMETRY PANEL - OVERIDE SIGNAL

FLOATS PANEL - PUMP NO.1 - START COMMAND

FLOATS PANEL - PUMP NO.2 - START COMMAND

FLOATS PANEL - PUMP NO.3 - START COMMAND

TELEMETRY PANEL - PUMP NO.1 - START COMMAND

TELEMETRY PANEL - PUMP NO.2 - START COMMAND

TELEMETRY PANEL - PUMP NO.3 - START COMMAND

TELEMETRY PANEL - PUMP NO.1 VFD/FVNR - AUTO/RUN/FAULT/BYPASS

TELEMETRY PANEL - PUMP NO.2 VFD/FVNR - AUTO/RUN/FAULT/BYPASS

TELEMETRY PANEL - PUMP NO.3 VFD/FVNR - AUTO/RUN/FAULT/BYPASS

TELEMETRY PANEL - ATS/GEN - UTILITY/RUN/FAULT/INTR. STATUS

GENERATOR - ATS - RUNNING/FAULT/INTRUSION/COMMAND STATUS

FLOW METER - ELECTRODE W/EMPTY PIPE DET. & COIL FACTORY CABLE

I.S. PANEL - ALARM LIGHT - HIGH LEVEL ALARM LIGHT

TELEMETRY PANEL - FLOW METER NO.1 - 24VDC POWER/PULSE SIGNAL 

TELEMETRY PANEL - FLOW METER NO.1 - FLOW SIGNAL

FLOATS PANEL - TELEMETRY PANEL - FLOAT/PLC STATUS

TELEMETRY PANEL - WET WELL & MOTOR ROOM INTRUSION 

TELEMETRY PANEL - PUMP NO.1 - COMMUNICATION CABLE

TELEMETRY PANEL - PUMP NO.2 - COMMUNICATION CABLE

TELEMETRY PANEL - PUMP NO.3 - COMMUNICATION CABLE

FIBER CABLING BY WAVE BROADBAND

FUTURE TELEPHONE CONDUIT

CKT

NO

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

G

L

R

K

H

M

LM

WH

C

N

PUMP NO.1 - CONTROL PANEL (20HP)

---

---

PUMP NO.3 - CONTROL PANEL (20HP)

---

---

EXHAUST FAN CONTROL PANEL

---

---

PUMP STATION NO.8

---

---

UNIT HEATER NO.1

---

---

TOTAL CONNECTED LOAD:

TOTAL CONNECTED LOAD:

TOTAL CONNECTED LOAD:

MAX PHASE CONNECTED LOAD:

TOTAL CONNECTED LOAD (3 x MAX):

GENERAL (NON-CONTINUOUS)

LIGHTING

RECEPTACLES -  UP TO 10 kVA

OVER 10 kVA

KITCHEN

HEATING

MOTORS

LARGEST MOTOR

WATER HEATER

CONTINUOUS (GENERAL LOAD)

NON-COINCIDENT

TOTAL:

NOTES:

1.

2.

3.

4.

5.

6.

NEMA 12 ENCLOSURE

PANEL: MDP

480Y/277V, 3Ph, 4W.

DESCRIPTION /

LOCATION

PH A

PH B

PH C

PH A

LOAD

(VA)

7,474

7,474

7,474

7,474

7,474

7,474

1,164

1,164

1,164

24,109

24,109

24,109

1,666

1,666

1,666

49,970

49,970

49,970

49,970

149.9

CONNECTED

LOADS

0

0

0

0

4,998

122,490

22,422

0

0

0

149,910

LOAD

TYPE

LM

LM

LM

M

M

M

M

M

M

M

M

M

H

H

H

VA

VA

VA

VA

kVA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

400A Bus

C.B.

AMP

40

---

---

40

---

---

20

---

---

100

---

---

15

---

---

180.3

180.3

180.3

180.3

SUBFED

LOADS [S]

4,000

950

2,160

0

0

2,500

2,744

0

0

0

0

12,354

C.B.

POLE

3

---

---

3

---

---

3

---

---

3

---

---

3

---

---

AMPS

AMPS

AMPS

AMPS

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

PANEL SCHEDULE

PHASE

A

B

C

A

B

C

A

B

C

A

B

C

A

B

C

TOTAL

LOADS

4,000

950

2,160

0

0

7,498

125,234

22,422

0

0

0

162,264

C.B.

POLE

3

---

---

3

---

---

3

---

---

3

---

---

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

400A M.C.B.

C.B.

AMP

40

---

---

20

---

---

40

---

---

30

---

---

DEMAND

FACTOR

100%

125%

100%

50%

100%

100%

100%

125%

100%

125%

0%

LOAD

TYPE

M

M

M

M

M

M

S

S

S

G

G

G

PANEL RATING:

TOTAL DEMAND LOAD:

LOAD

(VA)

7,474

7,474

7,474

609

609

609

DEMAND

LOAD

4,000

1,188

2,160

0

0

7,498

125,234

28,028

0

0

0

168,107

PUMP NO.2 CONTROL PANEL (20HP)

---

---

SPACE

SPACE

SPACE

TROLLY / HOIST - CONTROL PANEL

---

---

LIGHTING PANEL LP1 TRANSFORMER

---

---

TVSS (BREAKER SIZE AS REQ'D)

---

---

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

42,000

168.1

PROJECT: PUMP STATION NO.2

SURFACE MOUNTED

DESCRIPTION /

LOCATION

AIC

kVA 202.2

DATE: June 08, 2016

AMPS

CKT

NO

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30
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A

"ELECTRICAL"

WARNING TAPE

2. PROVIDE 2" SEPARATION BETWEEN MULTIPLE CONDUITS AND NEAREST SIDEWALL.

1. MAINTAIN 12" MIN. SEPARATION BETWEEN WATER UTILITIES.

GENERAL NOTES:

3. TRENCH WIDTH  TO ACCOMMODATE ALL CONDUITS AND SERVICES. MINIMUM WIDTH 18".

4. BACKFILL IN ACCORDANCE WITH UTILITY AND CIVIL STANDARDS.

5. CONDUIT SHALL BE BEDDED W/SAND (3" BASE & 3" COVER MIN).

24" MIN.

SECONDARY AND FEEDER RACEWAY

SCALE: NONE

12"

FINISHED GRADE

BACKFILL PER

CIVIL

REQUIREMENTS

ELECTRICAL

18"

MIN WIDTH

 ELECTRICAL RACEWAY AND TRENCHING DETAILS

SCALE: NONE

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

(4) #5 VERTICAL W/ STANDARD

HOOP AT TOP

#4 TIES AT 4 ANCHOR BOLTS.  #3

TIES @12" ON CENTER

ELSEWHERE.

FINISH GRADE

LEVELING NUTS

ANCHOR BOLT

PATTERN PER POLE

MANUFACTURER

1-1/2" GROUT UNDER BASE

PLATE  WITH 45 DEG

CHAMFER

ROUND CONCRETE

LIGHT POLE BASE

ELECTRICAL CONDUIT

2'

4'

2'

---

2

 LIGHT POLE BASE DETAIL

SCALE: NONE

ONE PLACE

GROUND WIRE-

REBAR IN AT LEAST

CONNECT TO FOUNDATION

SYSTEM

CONCRETE FOUNDATION

OR FOOTING

ELECTRICAL SERVICE EQUIPMENT

GROUND WIRE

BONDED TO METALLIC

COLD WATER PIPING

GROUND CONNECTION

GROUND BUS OR LUG

GRADE

EXPOSED TO

CONNECTION

GROUND

(TYP.)

LESS THAN 1" WHERE

NOT MORE THAN 3" OR

CONTACT WITH EARTH

CONCRETE IS IN DIRECT

GROUND CONDUCTOR

(IN CONDUIT WHERE

PHYSICAL DAMAGE)

GENERAL NOTE:  CONTRACTOR SHALL PROVIDE ALL

REQUIRED GROUNDING AND BONDING TO MEET

REQUIREMENTS OF NEC ARTICLE 250.

 GROUNDING SYSTEM DETAIL

SCALE: NONE

---

3

---

1

 HIGH LEVEL ALARM LIGHT - WIRING DIAGRAM

SCALE: NONE

HIGH LEVEL

ALARM

ALARM LIGHT

CR

HL

+

-

HIGH LEVEL

FLOAT STATUS

24V COM24V DC

24V DC 24V COM

---

4

INTRINSICALLY SAFE PANEL
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X

XX

LPA-1,3

NEUTRAL CONDUCTOR

PHASE/SWITCHLEG CONDUCTOR

GROUND CONDUCTOR

HOMERUN/CONDUIT 

DETAIL IDENTIFIER

REFERENCE DRAWING NUMBER

DETAIL NUMBER

TRANSFORMER

CARTRIDGE FUSE AND FUSEHOLDER

HEATER, NUMBER INDICATES KW

CONDUIT CALLOUT

EQUIPMENT CALLOUT

DRAWING KEY NOTE CALLOUT

LIGHTING FIXTURE, WALL MOUNT

PANELBOARD 480Y/277V

GROUND ROD AND WELL

PHOTOELECTRIC CONTROL UNIT.  WALL MOUNTED

LIGHTING FIXTURE, EMERGENCY DUAL HEAD WITH INTEGRAL

BATTERY PACK.  EXIT SIGN WHERE INDICATED.

UTILITY METER

DISCONNECT SWITCH - HP RATED, AS INDICATED

PANELBOARD 208Y/120V OR 120/240V

PANEL AND CIRCUIT (EXAMPLE: PANEL LPA,

CIRCUITS 1 AND 3)

GROUNDING ELECTRODE

THERMAL MAG CIRCUIT BREAKER,

RATING/NO. POLES

DISCONNECT SWITCH (FUSED)

DUPLEX RECEPTACLE, NUMBER INDICATES

CIRCUIT.  GFCI WHERE INDICATED

JUNCTION BOX

PULL OUT PLUG-RECEPTACLE/MCC CONNECTION

LIGHTING FIXTURE, CEILING MOUNTED

SIDEWALK SNOWMELT

LED LIGHTING FIXTURE.  FIXTURE IDENTIFIER AND SWITCHED

CIRCUIT INDICATED.  REFER TO LIGHTING SCHEDULE FOR

FIXTURE AND LAMP TYPE.

ATS - AUTOMATIC TRANSFER SWITCH

MTS - MANUAL TRANSFER SWITCH

LIGHTING FIXTURE, POLE MOUNT

SWITCH, NUMBERS REFER TO SWITCH TYPE

AND SWITCHED CIRCUIT.

SPECIAL PURPOSE RECEPTACLE OR DEDICATED

TELEPHONE OUTLET

DATA OUTLET

SPLIT TELEPHONE DATA OUTLET

INTERCOM

LED LIGHTING FIXTURE WITH EMERGENCY BATTERY

PACK

CONDUIT BENT UP OR TOWARD

CONDUIT BENT DOWN OR AWAY

CONDUIT EXPOSED

CONDUIT BELOW GRADE OR CONCEALED

EXISTING CONDUIT UNDERGROUNDEE

OVERHEAD ELECTRICAL

SEWER LINES

FLEXIBLE CONDUIT

HEAT TAPE ON PIPING

MANUFACTURERS CORD/CABLE

CONDUIT CAPPED

GROUNDING CAD WELD

CONNECTION

RACEWAYS AND CONDUCTORS

CONDUCTORS NOT CONNECTED

CONDUCTORS CONNECTED

LIGHTING AND RECEPTACLES

STANDARD ABBREVIATIONSCALLOUTS AND DESIGNATIONS

ELECTRICAL AND POWER DISTRIBUTION

BATTERY

MOTOR CONNECTION

THERMOSTAT

CONDUIT SEALS CLASS 1, DIV. 1

EXPLOSION PROOF

MOTOR CIRCUIT PROTECTOR,

RATING/NO. POLES

JUNCTION BOX, EXPLOSION PROOF

BUS CONNECTION (N=NEUTRAL, G=GROUND)

LINE REACTOR/FILTER

VARIABLE FREQUENCY DRIVE

REDUCED VOLTAGE SOLID STATE STARTER

PC

3

3

3

FOURPLEX RECEPTACLE, NUMBER INDICATES

CIRCUIT.

DUPLEX RECEPTACLE MOUNTED 6" ABOVE COUNTER

NUMBER INDICATES CIRCUIT.

3a

J

J

EX

T

IC

G

75KW

50

50

 

200/3

200/3

MCP

-
+

X

A

OE

3

DUPLEX RECEPTACLE FLOOR MOUNTED, NUMBER

INDICATES CIRCUIT.

F1 LIGHTING FIXTURE CALLOUT:  SEE SCHEDULE

EF-1

LED EXIT SIGN

NEW EQUIPMENT (STANDARD LINEWEIGHT)

EXISTING EQUIPMENT (E) (LIGHT LINEWEIGHT)

EQUIPMENT TO BE REMOVED

SV-SOLENOID VALVE

PB

AUTO

OFF

HAND

PUSHBUTTON - PB

SELECTOR SWITCH.  HAND-OFF-AUTO

SHOWN.  X'S INDICATE CONTACT

SWITCHING CONVENTION.

LEVEL SWITCH - LS

PRESSURE SWITCH - PS

TEMPERATURE SWITCH - TS

LIMIT SWITCH - LS

FLOW SWITCH - FS

CONTACT - CR = CONTROL RELAY,

MS-MOTOR STARTER, OR AS INDICATED

AMMETER

VOLTMETER

GENERATOR

SWITCH - SW

PB

FIELD INSTRUMENT

INSTRUMENT (L=LEVEL, F=FLOW

P=PRESSURE)

CONTROL RELAY

TIME DELAY RELAY

HORN

SPEED POTENTIOMETER

INDICATING LIGHT, LETTER INDICATES:

R-RED, G-GREEN, A-AMBER,

W-WHITE, B-BLUE

D.C. TERMINAL

A.C. TERMINAL

MOTOR STARTER

PHASE FAIL RELAY

ELAPSED TIME METER

STARTS COUNTER

R

CONTROLS AND INSTRUMENTATION

1. THE ELECTRICAL DRAWINGS AND SCHEDULES ARE FUNCTIONAL IN

NATURE AND DO NOT SPECIFY EXACT LOCATIONS OF EQUIPMENT OR

EQUIPMENT TERMINATIONS.  IT IS THE INTENT OF THESE DRAWINGS

TO DESCRIBE AND PROVIDE FOR THE FURNISHING, INSTALLING,

TESTING AND PLACING IN  FULLY OPERATIONAL CONDITION ALL

EQUIPMENT, MATERIALS, DEVICES AND NECESSARY

APPURTENANCES TO PROVIDE A COMPLETE ELECTRICAL SYSTEM,

TOGETHER WITH SUCH OTHER MISCELLANEOUS INSTALLATIONS AND

EQUIPMENT SHOWN ON THE DRAWINGS.  THE WORK SHALL INCLUDE

ALL MATERIALS, APPLIANCES AND APPARATUS NOT SPECIFICALLY

MENTIONED HEREIN OR SHOWN ON THE DRAWINGS, BUT WHICH ARE

NECESSARY TO MAKE A COMPLETE, FULLY OPERATIONAL

INSTALLATION OF ALL ELECTRICAL SYSTEMS SHOWN ON THE

DRAWINGS.

2. THIS PROJECT INCLUDES THE INSTALLATION OF PACKAGED

EQUIPMENT SYSTEM(S) OR SUB-SYSTEM(S) THAT WILL REQUIRE

COORDINATION BETWEEN THE CONTRACTOR AND THE

MANUFACTURER TO DETERMINE THE DETAILED INSTALLATION

REQUIREMENTS.  THE ENGINEER HAS SHOWN GENERAL

INSTALLATION INFORMATION FOR THESE SYSTEMS BASED ON THE

BEST INFORMATION AVAILABLE AT THE TIME OF DESIGN.  WHERE

INDICATED ON THE DRAWINGS TO 'PROVIDE A COMPLETE AND

OPERATIONAL SYSTEM' THE CONTRACTOR SHALL PROVIDE ALL

MATERIALS, INSTALLATION, AND COORDINATION WITH THE

MANUFACTURER REQUIRED SO THE EQUIPMENT IS INSTALLED AND

OPERATES IN A SATISFACTORY MANNER.  MINOR CHANGES IN

EQUIPMENT LOCATIONS (LESS THAN 20 FEET), QUANTITY OF

TERMINATIONS OR WIRES, JUNCTION BOXES, CONDUIT, ETC SHALL BE

INCLUDED IN THE CONTRACT PRICE.

3. CONTRACTOR SHALL COORDINATE WITH OWNER AND UTILITY FOR

REMOVAL OF EXISTING EQUIPMENT AND ANY REQUIRED PHASING TO

MAINTAIN ALL REQUIRED POWER AND CONNECTIONS .

4. DISPOSE OF ALL DEMO MATERIALS NOT WANTED BY OWNER.

5. COORDINATE WITH OWNER FOR DETAILED EQUIPMENT CONNECTION

REQUIREMENTS.  GENERAL POWER DISTRIBUTION AND CIRCUIT

DESIGNATIONS ARE SHOWN ON THE DRAWINGS.

6. ALL CONDUIT IN NEW WALLS OR CEILINGS SHALL BE CONCEALED

WHERE POSSIBLE.

7. ALL ELECTRICAL SERVICE REQUIREMENTS FOR NEW UTILITY

SERVICE, TRANSFORMER, METERING, TRENCHING, ETC SHALL BE

COORDINATED AND INSTALLED IN STRICT ACCORDANCE WITH

OKANOGAN COUNTY PUD REQUIREMENTS.  ALL UTILITY INFORMATION

MUST BE VERIFIED PRIOR TO BID.

8. THE NUMBER OF CONDUCTORS AND CONDUIT ROUTING WILL VARY

BASED ON HOW THE CONTRACTOR ELECTS TO ROUTE AND COMBINE

CIRCUITING. THE CONTRACTOR SHALL PROVIDE DETAILED REDLINE

MARKUPS ON A DEDICATED SET OF CONSTRUCTION DRAWINGS TO

THE ENGINEER UPON COMPLETION OF THE PROJECT FOR

PREPARATION OF RECORD DRAWINGS.  THIS INCLUDES ACTUAL

RACEWAY ROUTING, CONDUCTOR QUANTITIES, PANEL SCHEDULES,

RECEPTACLE CONFIGURATIONS AND MOUNTING ELEVATIONS, ETC.

9. ALL MATERIALS SHALL CONFORM TO THE NATIONAL ELECTRICAL

CODE ARTICLE 110-14C.  WIRING AND CIRCUIT BREAKERS ON THIS

PROJECT ARE DESIGNED FOR 75 DEG C OPERATION ABOVE 100

AMPERES; 60 DEG C FOR 100 AMPERES AND BELOW.  ALL PRODUCTS

FURNISHED ON THIS PROJECT SHALL HAVE ELECTRICAL

TERMINATIONS RATED FOR 60 DEG C FOR AMPACITIES OF 100

AMPERES AND BELOW, AND RATED FOR 75 DEG C FOR AMPACITIES

ABOVE 100 AMPERES.  ALL CONDUCTORS SHALL BE COPPER.

PROJECT GENERAL NOTES:

2

O.L.
THERMAL OVERLOAD RELAY

FULL VOLTAGE NON REVERSING MOTOR STARTER

NUMBER INDICATES NEMA SIZE

NUMBER INDICATES HORSEPOWER

EQUIPMENT CONNECTION, AS NOTED.

AM

VM

GEN

MS

PFR

ETM

SCT

CR

TDR

PT

5

A, AMP AMPERE

AC AIR COMPRESSOR

AFF ABOVE FINISHED FLOOR

AI ANALOG INPUT POINT (PLC)

AIC AMPERES INTERRUPTING CAPACITY

AL ALARM

ALT ALTERNATOR

AO ANALOG OUTPUT POINT (PLC)

ATS AUTOMATIC TRANSFER SWITCH

BAT BATTERY

BC BATTERY CHARGER

BH BLOCK HEATER

BP BYPASS CONTACTOR

C CONDUIT (RGS)

CAP CAPACITOR

CB CIRCUIT BREAKER

CKT CIRCUIT

CNT COUNTER

CP CONTROL PANEL

CPT CONTROL POWER TRANSFORMER

CR CONTROL RELAY

CT CURRENT TRANSFORMER

CV CHECK VALVE

DEM DEMAND

DI DIGITAL INPUT POINT (PLC)

DO DIGITAL OUTPUT POINT (PLC)

DWG DRAWING

E OR (E) EXISTING DEVICE

EF EXHAUST FAN

E.O.D.O. ELECTRICAL OPERATED DRAW OUT

FE FLOW ELEMENT

FS FLOW SWITCH

FT FLOW TRANSMITTER

FU FUSED

FVNR FULL VOLTAGE NON-REVERSING

G, GND GROUND

GEN GENERATOR

GFCI/GFI GROUND FAULT CIRCUIT INTERRUPTER

H HOT, HIGH

HH HAND HOLE

HID HIGH INTENSITY DISCHARGE

HOA HAND-OFF-AUTO

HTR HEATER

IC ISOLATION CONTACTOR

ISR INTRINSICALLY SAFE RELAY

KW KILOWATT

KWH KILOWATT HOUR

KWD KILOWATT DEMAND

LC LIGHTING CONTACTOR

LCP LOCAL CONTROL PANEL

LE LEVEL ELEMENT

LS LIMIT SWITCH

LT LEVEL TRANSMITTER

LTG LIGHTING

M METER

MCC MOTOR CONTROL CENTER

MCP MAIN CONTROL PANEL

MFR MANUFACTURER

MOV MOTOR OPERATED VALVE OR METAL OXIDE VARISTOR

MS MOTOR STARTER

MTS MANUAL TRANSFER SWITCH

N NEUTRAL

NC NORMALLY CLOSED

NO NORMALLY OPEN

OI OPERATOR INTERFACE

OIT OPERATOR IN TROUBLE

OL OVERLOAD RELAY

OT OVER TEMP

P POWER

PB PUSH BUTTON

PE PHOTO ELECTRIC RELAY

PFR PHASE FAILURE RELAY

PLC PROGRAMMABLE LOGIC CONTROLLER

PNL PANEL

POT POTENTIOMETER

PS PRESSURE SWITCH

PT POTENTIAL TRANSFORMER

PVC POLY VINYL CHLORIDE (CONDUIT)

RGS RIGID GAVLANIZED STEEL (CONDUIT)

RTM RUN TIME METER

RV REDUCED VOLTAGE

S SIGNAL

SA SURGE ARRESTOR

SE SERVICE ENTRANCE

SHT SHEET

SS STAINLESS STEEL

SSS SOLID STATE STARTER

SV SOLENOID VALVE

T THERMOSTAT

TC TIME CLOCK

TDR TIME DELAY

TST TWISTED SHIELDED THREE CONDUCTOR (TRIAD)

TYP TYPICAL

UH UNIT HEATER

UPS UNINTERUPTABLE POWER SUPPLY

VS VIBRATION SWITCH

VT VIBRATION TRANSMITTER

VFD VARIABLE FREQUENCY DRIVE

VSD VARIABLE SPEED DRIVE

W WATT

WHM WATT HOUR METER

WP WEATHER PROOF

XFMR TRANSFORMER

XP EXPLOSION PROOF

XMTR TRANSMITTER

NORMALLY

OPEN

NORMALLY

CLOSED

TWISTED SHIELDED PAIR

HUMIDISTAT
H

A

TRENCH CALLOUT

F1

1

F1

1

TIME DELAY - TD

ELECTRICAL SHEET INDEX

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

E1 ELECTRICAL SYMBOLS AND ABBREVIATIONS

E2 ELECTRICAL SITE PLAN

E3 ONE LINE DIAGRAM

E4 MCC ELEVATION

E5 ELECTRICAL DEMOLITION PLAN

E6 POWER & CONTROLS PLAN

E7 LIGHTING PLAN

E8 FLOAT CONTROL PANEL

E9 TELEMETRY PANEL ADDITIONS - SH.1

E10 TELEMETRY PANEL ADDITIONS - SH.2

E11 PUMP VFD FUNCTIONAL WIRING DIAGRAM

E12 ELECTRICAL SCHEDULES

E13 ELECTRICAL DETAILS
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GENERATOR

MOTOR CONTROL CENTER

ELECTRICAL SITE PLAN

SCALE: 1" = 5'

ATS

SEB

1. ALL CONDUIT ROUTING IS NOT SHOWN. ELECTRICAL CONTRACTOR SHALL DETERMINE THE

BEST ROUTING PATH AND CIRCUIT COMBINATIONS BASED ON FIELD CONDITIONS AND

ELECTRICAL CODES.

2. CONDUCTOR AND CONDUIT SIZING SHALL BE AS REQUIRED BY NEC.

3. EQUIPMENT LOCATIONS AND ARRANGEMENT ARE SCHEMATIC.  CONTRACTOR SHALL

COORDINATE WITH EQUIPMENT MANUFACTURER FOR DETAILED CONNECTION REQUIREMENTS

AND PROVIDE MATERIALS AND INSTALLATION FOR A COMPLETE AND OPERATIONAL SYSTEM.

GENERAL NOTES:

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

1

GENERATOR

DISCONNECT

UTILITY METER

PSE UTILITY

TRANSFORMER(E)

P3-150N

P1-20

 WP,GFCI

P1-20

(3)

P3-150N

P1-20

(2)

P1-20

(3)

J

FLOW METER

CLASS I DIV 2

RELOCATED

TELEMETRY

PANEL

S-FM

AREA LIGHT

LP1-9

4

E13

2

L5

E13

1

2

FLOW METER

TRANSMITTER

(REMOTE MOUNT)

GAS

CONNECTION

S-GEN

1

KEY NOTES:

CONTRACTOR SHALL PROVIDE RECEPTACLE(S) IN GENERATOR ENCLOSURE FOR BATTERY CHARGER

AND HEATER. PROVIDE BRANCH CIRCUITS TO NEW LIGHTING PANEL LP1; SEE PANEL SCHEDULE.

GENERATOR ENCLOSURE TO INCLUDE LIMIT SWITCHES ON ALL EXTERIOR GENERATOR DOORS. WIRE

LIMIT SWITCHES IN SERIES TO PROVIDE INTRUSION STATUS TO THE  TELEMETRY PANEL.

CONTRACTOR SHALL COORDINATE NEW NATURAL GAS CONNECTION AND LP FUEL SUPPLY TO

GENERATOR. PROVIDE ALL MATERIALS AND INSTALLATION FOR A REDUNDANT FUEL SYSTEM.

NEW AREA LIGHT WITH GFCI RECEPTACLE LOCATED AT THE BASE OF POLE.

HAZARDOUS LOCATIONS - FLOW METER VAULT IS CLASS I, DIV 2 PER NFPA 820, TABLE 4.2, ROW 31a.

ALL INSTRUMENTATION, ELECTRICAL EQUIPMENT AND  INSTALLATION SHALL BE IN ACCORDANCE

WITH NEC ARTICLE 500.

DEMO EXISTING UTILITY SERVICE EQUIPMENT AND REPLACE WITH NEW 200 AMP SERVICE

DISCONNECT AND METER BASE TO MEET CURRENT PSE REQUIREMENTS. EXTEND CONDUIT TO NEW

METER BASE.  CONDUCTORS FROM POLE TO METER BASE BY PSE.  COORDINATE WITH PUGET

SOUND ENERGY FOR ADDITIONAL REQUIREMENTS.

MAINTAIN EXISTING 120V BRANCH CIRCUIT TO STORAGE CONTAINER.  EXTEND RACEWAY AND

CONDUCTORS TO NEW LIGHTING PANEL IN MCC.

2

3

4

3

CLASS I DIV 2 HAZARDOUS

AREA INSIDE FLOW METER

VAULT

5

5

PROPANE

TANK

3

NATURAL GAS

LINE

3

UTILITY DISCONNECT

6

6

6

GENERATOR

CONTROL

PANEL

S-GEN

EXISTING

STORAGE

CONTAINER

7

7

6



SH
EE

T
D

AT
E

SC
AL

E

O
F

JO
B 

N
UM

BE
R

CH
EC

KE
D

 B
Y

D
RA

W
N

 B
Y

D
ES

IG
N

ED
 B

Y

E3 35
AS

 S
H

O
W

N

BZ GH BZ

06
/0

8/
20

16

20
14

-0
79

B

MCC

G

N

MOTOR CONTROL CENTER - 480Y/277V - ALLEN BRADLEY CENTERLINE SERIES

PSE POLE MOUNT

UTILITY TRANSFORMERS

480Y/277V, 3-PHASE (E)

200/3

G

N

GEN

150/3

GEN

ATS

STANDBY GENERATOR

480Y/277V 3-PHASE

75kW / 94 kVA

AUTOMATIC

TRANSFER SWITCH 4W, 3POLE

NEMA 12

OPEN / PROGRAMMABLE

TRANSITION

SEB

SERVICE

ENTRANCE BREAKER

 S.U.S.E RATED

UTILITY METER

30/3

T-1

200/3

LIGHTING PANEL

208/120V

LP1

20 KVA

480V-208/120V

ELECTRIC

HEATER

5 KW 1PH.

UH-1

15/2

GENERATOR

DISCONNECT

SERVICE RATED

NEMA 3R

SURGE

PROTECTIVE

DEVICE

SPD

POWER MONITOR

20/3

1010

20/3 20/3

10

PUMP NO.1

P-1

PUMP NO.2

P-2

PUMP NO.3

P-3

VFD VFD VFDBYPASS BYPASS BYPASS

ONE LINE DIAGRAM

SCALE: NONE

LOAD CALCULATION

SCALE: NONE

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

1

20/3

EXHAUST

FAN NO.1

EF-1

1

EXHAUST

FAN NO.2

EF-2

20/3

TROLLEY/HOIST

CONTROL PANEL

TH-CP

P3-200N P3-200N

P3-150N

P3-150N

P3-200N

P3-20 P3-20 P3-20

P3-20 P3-20

P3-20 P1-20

PUMP CONTROL

POWER XFMR

480 / 120

PUMP CONTROL

POWER XFMR

480 / 120

PUMP CONTROL

POWER XFMR

480 / 120

UTILITY DISCONNECT

PER PSE REQ.

P3-200N

P3-20

VFDVFD

EF-CP

GROUNDING

ELECTRODE SYSTEM

PER NEC ART. 250

 

1

KEY NOTES:

VFD'S SHALL BE ALLEN BRADLEY POWERFLEX 525 SERIES WITH FULL VOLTAGE BYPASS.

PROVIDE VENTILATION CONTROL PANEL INCLUDING VFD'S IN NEMA 12 ENCLOSURE WITH LOCAL HOA

AND MANUAL SPEED CONTROLS.  SEE MECHANICAL SPECIFICATIONS.

DISCONNECTS NEMA 4X STAINLESS STEEL WITH AUX CONTACT.

2

2

1
1

1

EQ

ID

P-1

P-2

P-3

EF-1

EF-2

TR-1

HS-1

T-1

UH-1

EQUIPMENT

DESCRIPTION

PUMP NO.1

PUMP NO.2

PUMP NO.3

EXHAUST FAN NO.1

EXHAUST FAN NO.2

TROLLEY

HOIST

LIGHTING PANEL TRANSFORMER

ELECTRIC UNIT HEATER

SUPPLY

POWER

480V, 3PH

480V, 3PH

480V, 3PH

480V, 3PH

480V, 3PH

480V, 3PH

480V, 3PH

480V, 3PH

480V, 3PH

LOAD CALCULATION

CONNECTED

LOAD

10.0

10.0

10.0

1.0

1.0

0.5

0.5

20.0

5.0

HP /

KVA

HP

HP

HP

HP

HP

HP

HP

kVA

kVA

LOAD

AMPS

14.0

14.0

14.0

2.1

2.1

1.1

1.1

24.0

7.5

79.9

DEMAND

FACTOR (%)

125%

100%

100%

100%

100%

100%

100%

52%

100%

DEMAND

AMPS

17.5

14.0

14.0

2.1

2.1

1.1

1.1

12.5

7.5

71.9

3

3
3

3
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Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

MOTOR CONTROL CENTER - ELEVATION

SCALE: NONE

1. THESE SCHEMATICS SHOW ONLY FUNCTIONAL REQUIREMENTS OF THE MOTOR CONTROL

CENTER.  FINAL DIMENSIONS, WIRING DIAGRAMS, PANEL SIZING AND LAYOUT SHALL BE

PROVIDED BY THE CONTRACTOR FOR A COMPLETE AND OPERATIONAL SYSTEM.

2. MOTOR CONTROL CENTER SHALL BE ALLEN BRADLEY CENTERLINE SERIES WITH

POWERFLEX 525 VFD'S; SEE SPECIFICATIONS.

GENERAL NOTES:

FRONT SIDE

HOUSEKEEPING PAD HOUSEKEEPING PAD

NP-1

NP-2

NP-3

NP-4

NP-5

NP-15

EQ

ID

NP-1

NP-2

NP-3

NP-4

NP-5

NP-6

NP-7

NP-8

NP-9

NP-10

NP-11

NP-12

NP-13

NAMEPLATE SCHEDULE

NAMEPLATE LABEL

(LINE 1 / LINE 2 / LINE 3)

UNIT HEATER

POWER / MONITOR

(SPACE FOR CT'S)

MAIN / BREAKER

PUMP NO.1 VFD / BYPASS

PUMP NO.2 VFD / BYPASS

LIGHTING PANEL / LP1

20kVA / TRANSFORMER / T-1

PUMP NO.3 VFD / BYPASS

SPACE

NP-16

NP-10

NP-6

NP-7

NP-14

NP-15

SPACE

SPACE

NP-12

NP-13

EQ

ID

NAMEPLATE LABEL

(LINE 1 / LINE 2 / LINE 3)

NP-11

NP-16

SPARE

TROLLEY / HOIST

SPACE

NP-14

SPACE

NP-15

NP-8

NP-9
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PUMP ROOM & WET WELL - DEMOLITION PLAN

SCALE: 1" = 2'

D1 PROVIDE COMPLETE ELECTRICAL DEMOLITION OF EXISTING MOTOR CONTROL CENTER INCLUDING

SERVICE DISCONNECT, AUTOMATIC TRANSFER SWITCH, TRANSFORMER, PANELBOARD, MOTOR

STARTERS, AND CIRCUIT BREAKER FOR THE 100A POWER FEED TO PUMP STATION NO.8.

PROVIDE COMPLETE ELECTRICAL DEMOLITION OF EXISTING 150KW GENERATOR INCLUDING

NATURAL GAS FUEL SUPPLY, WALL MOUNTED AIR-INTAKE LOUVER, EXHAUST FAN, AND EXTERIOR

MUFFLER SYSTEM.

REPLACE EXISTING UTILITY SERVICE EQUIPMENT. COORDINATE EQUIPMENT REQUIREMENTS WITH

PUGET SOUND ENERGY.

PROVIDE COMPLETE ELECTRICAL DEMOLITION OF TWO (2) EXISTING 15HP PUMPS.

DEMO ALL EXISTING INTERIOR AND EXTERIOR LIGHT FIXTURES.

PROVIDE COMPLETE ELECTRICAL DEMOLITION OF TWO (2) EXISTING EXHAUST FANS.

PROVIDE COMPLETE DEMOLITION OF EXISTING PHONE SERVICE. PATCH AND SEAL INTERIOR /

EXTERIOR WALL AS REQUIRED.

REMOVE EXISTING TELEMETRY EQUIPMENT LOCATED ON ROOF. PROTECT AND REINSTALL AFTER

ROOF RENOVATION.

DEMOLITION WORK:

1. ALL DEMOLITION WORK REQUIRED UNDER THIS CONTRACT IS NOT SHOWN ON THE DRAWINGS.

2. THE CONTRACTOR SHALL INSPECT THE EXISTING SITES AND INSTALLATIONS PRIOR TO BIDDING

AND SHALL MAKE HIS OWN JUDGMENT AS TO THE WORK REQUIRED TO PROVIDE COMPLETE

DEMOLITION AS SHOWN OR WITHIN THE INTENT OF THE CONTRACT DOCUMENTS.

3. EXISTING EQUIPMENT, SYSTEMS, AND MATERIALS REMOVED DURING DEMOLITION SHALL BE MADE

AVAILABLE FOR THIS INSPECTION AND DECISION AS TO WHETHER THE OWNER WILL RETAIN

POSSESSION.  ITEMS SELECTED FOR RETENTION SHALL BE TURNED OVER TO THE OWNER.  THESE

ITEMS SHALL BE DELIVERED TO A LOCATION ON THE PREMISES SELECTED BY THE OWNER.  ALL

MATERIAL NOT SELECTED FOR RETENTION BY THE OWNER AND DEBRIS SHALL BE LEGALLY

DISPOSED OF BY THE CONTRACTOR.

4. SEE CIVIL AND ARCHITECTURAL DRAWINGS AND SPECIFICATIONS FOR ADDITIONAL DEMOLITION

AND PHASING REQUIREMENTS.

D2

D3

GENERATOR

(E)

PUMP NO.1

(E)

PUMP NO.2

(E)

MOTOR CONTROL CENTER

(E)

D1

D2

D4 D4

DEMOLITION NOTES:

MOTOR ROOM - DEMOLITION PLAN

SCALE: 1" = 2'

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

D4

D5

EXHAUST FAN

(E)

D6

EXHAUST FAN

(E)

D6

D5

D6

PHONE SERVICE

(E)

D7

D7

UTILITY

EQUIPMENT

(E)

D3

D8

EXTERIOR AREA LIGHT,

ALARM LIGHT AND HORN

ASSEMBLY.(E)

WET WELL LIGHT

FIXTURES (5 TOTAL)

NOTE:  ALL FIXTURES NOT SHOWN.  DEMO ALL EXISTING LIGHT FIXTURES

PUMP ROOM FIXTURES

(13 TOTAL)

D8
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10

PUMP NO.3

10

PUMP NO.2

10

PUMP NO.1

10 10 10

MOTOR CONTROL

CENTER

MCC

P-3P-2P-1

PUMP NO.3PUMP NO.2PUMP NO.1

P-3P-2P-1

PUMP ROOM & WET WELL - POWER & CONTROLS PLAN

SCALE: 1" = 2'

MOTOR ROOM FLOOR - POWER & CONTROLS PLAN

SCALE: 1" = 2'

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

OPERATOR IN TROUBLE

PUSH BUTTON

SERVICE ENTRANCE

BREAKER

SEB

AUTOMATIC

TRANSFER

SWITCH

ATS

GENERATOR

DISCONNECT

SUMP PUMP

RECEPTACLE

1/3

1

1

1

1

1

LP1-2

LIGHTING PANEL

LP1

4

4

4

LP1-4

LP1-14

TO

LIGHTING PANEL

LP1-5

RPBFP

RECEPTACLE

P1-20

TO

GENERATOR

P3-200N

P3-150N

P3-200N

P3-150N

P3-200N

TO MCC

TROLLY/HOIST

CONTROL PANEL

P3-20

TROLLEY/

HOIST MOTOR

CLASS I DIV 1 HAZARDOUS

AREA INSIDE WET WELL

TO

TELEMETRY

PANEL

S-ATS

PUMP NO.1

DISCONNECT

PUMP NO.2

DISCONNECT

PUMP NO.3

DISCONNECT

TO MCC TO MCC TO MCCLEVEL SWITCH

P3-20 P3-20 P3-20

S3-MCC S4-MCC S5-MCC

1

2

KEY NOTES:

CONTRACTOR SHALL PROVIDE NEW MOTOR CONTROL CENTER AND ALL REQUIRED RACEWAY TO

CONNECT ALL EQUIPMENT SHOWN ON DRAWINGS.

EXHAUST FAN MOTOR AND DISCONNECT LOCATED ON ROOF OF BUILDING, PROVIDE RACEWAY TO

VFD LOCATED IN NEW ELECTRICAL MCC.

HAZARDOUS LOCATIONS - CLASS I, DIV 1 PER NFPA 820. ALL INSTRUMENTATION, ELECTRICAL

EQUIPMENT AND  INSTALLATION SHALL BE IN ACCORDANCE WITH NEC ARTICLE 500.

CONTRACTOR SHALL PROVIDE NEW ALLEN BRADLEY PANELVIEW OPERATOR INTERFACE, I/O CARD,

NETWORK SWITCH AND INSTALLATION; SEE CONTROL DRAWINGS.

CONNECT NEW AND EXISTING ELECTRICAL EQUIPMENT TO NEW PANEL LP1 LOCATED IN MCC.

PROVIDE NEW RACEWAY AS REQUIRED.

PROVIDE NEW NEMA 12 FLOAT CONTROL PANEL; SEE DRAWING E8.

PROVIDE NEW UTILITY SERVICE EQUIPMENT. COORDINATE EQUIPMENT REQUIREMENTS WITH

PUGET SOUND ENERGY.

3

4

5

1

5

E13

3

FLOAT CONTOL

PANEL

LP1-21

6

6

UTILITY

DISCONNECT

UTILITY

METER

P3-200N

1. ALL CONDUIT ROUTING IS NOT SHOWN. ELECTRICAL CONTRACTOR SHALL DETERMINE THE

BEST ROUTING PATH AND CIRCUIT COMBINATIONS BASED ON FIELD CONDITIONS AND

ELECTRICAL CODES.

2. CONDUCTOR AND CONDUIT SIZING SHALL BE AS REQUIRED BY NEC.

3. EQUIPMENT LOCATIONS AND ARRANGEMENT ARE SCHEMATIC.  CONTRACTOR SHALL

COORDINATE WITH EQUIPMENT MANUFACTURER FOR DETAILED CONNECTION REQUIREMENTS

AND PROVIDE MATERIALS AND INSTALLATION FOR A COMPLETE AND OPERATIONAL SYSTEM.

4. REPLACE ALL EXISTING RECEPTACLES WITH NEW GFCI WITH WET LOCATION COVERS. PROVIDE

STAINLESS STEEL COVER PLATES FOR ALL SPARE JUNCTION BOXES IN EXISTING WALLS.

GENERAL NOTES:

8
PROVIDE VANDAL PROOF RED LED HIGH LEVEL ALARM LIGHT. WIRE TO TELEMETRY PANEL TO

INDICATE HIGH LEVEL ALARM.

REPLACE EXISTING WET WELL LEVEL TRANSMITTER, LEVEL FLOATS AND OPERATOR IN TROUBLE

PUSH BUTTONS. REPLACE EXISTING PUMP ROOM FLOOD SWITCH AND OPERATOR IN TROUBLE PUSH

BUTTON.

RELOCATED TELEMETRY PANEL. RECONNECT ALL EXISTING EQUIPMENT AND SIGNALS. CONNECT

ALL NEW EQUIPMENT AND SIGNALS AS REQUIRED.

PROVIDE ELECTRICAL DISCONNECT FOR AIR GAP WATER SYSTEM.

WET WELL

INTRUSION DOOR

SWITCH (XP)

MOTOR ROOM

INTRUSION SWITCH

HIGH LEVEL

ALARM LIGHT

E13

4

TO

I.S. PANEL

S-AL

TO TELEMETRY

PANEL

S1-TP

LP1-17

LP1-19

TO MCC

C2-MCC

S1-MCC

S2-MCC

ETH

P3-20

C-IS

C-TP

INTRINSICALLY

SAFE PANEL

(E)

C1-MCC

S-TP

S-FS

9

10

9

9

7

7

7

T

HEATER

THERMOSTAT

OPERATOR IN TROUBLE

PUSH BUTTON

9

LEVEL TRANSMITTER

AND FLOATS

9

FLOW METER

(REMOTE MOUNT)

TELEMETRY

PANEL

410

AIR GAP

WATER SYSTEM

LP1-16,18

11

11

GFEP

3

8

UH-1

UNIT HEATER

NO.1

TO

MCC

P1-20

EXHAUST FAN

NO.2

EF-2

EXHAUST FAN

NO.1

EF-1

1

1

2

2

 TO EXHAUST FAN

CONTROL PANEL

 TO EXHAUST FAN

CONTROL PANEL

TO MCC

P3-20

P3-20

P3-20

EXHAUST FAN

CONTROL PANEL

EF-CP

LP1-1

1
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LIGHTING PANEL

LP1

PUMP ROOM - LIGHTING PLAN

SCALE: 1" = 2'

MOTOR ROOM FLOOR - LIGHTING PLAN

SCALE: 1" = 2'

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

MOTOR CONTROL

CENTER

MCC

LP1-12

2

1. DEMO ALL EXISTING LIGHTING AND REPLACE WITH NEW FIXTURES PER LIGHTING SCHEDULE.

COORDINATE ALL FINAL FIXTURE LOCATIONS WITH MECHANICAL TO AVOID CONFLICTS.

2. LIGHTING CIRCUITS SHALL BE #12 AWG COPPER.  ROUTING SHOWN ON PLANS IS SCHEMATIC.

ROUTE ALL LIGHTING CIRCUITS TO LIGHTING PANEL, SEE SCHEDULES.  ELECTRICAL

CONTRACTOR SHALL DETERMINE THE BEST ROUTING PATH AND CIRCUIT COMBINATIONS BASED

ON FIELD CONDITIONS AND ELECTRICAL CODES.

3. PROVIDE UNSWITCHED POWER CIRCUIT TO ALL EMERGENCY FIXTURES.  CONTRACTOR MAY

USE EXISTING RECESSED JBOXES AND RACEWAY WHERE IN SUITABLE CONDITION.  REPLACE

WHERE NECESSARY.  PROVIDE STAINLESS STEEL COVER ON ALL SPARE RECESSED JBOXES.

GENERAL LIGHTING NOTES:

1

KEY NOTES:

PROVIDE LIGHT FIXTURE WITH EMERGENCY BATTERY PACK WHERE INDICATED.

HAZARDOUS LOCATIONS - CLASS I, DIV 1 PER NFPA 820. ALL INSTRUMENTATION,

ELECTRICAL EQUIPMENT AND  INSTALLATION SHALL BE IN ACCORDANCE WITH NEC

ARTICLE 500.

2

L1

(TYP. OF 6)

L2

LP1-7

LP1-8

L4

(TYP OF 5 -

2 ON FIRST

FLOOR

AND 3 ON

LOWER

LEVEL)

LP1-12

CLASS I DIV 1 HAZARDOUS

AREA INSIDE WET WELL

1

2

XP

XP

XP

XP XP

WET LOCATION

1

L2

(TYP. OF 7)

TO

LIGHT SWITCH, LP1-10

1

1

L1

(TYP. OF 6)

LIGHTING FIXTURE SCHEDULE

SCALE: NONE

ID

L1

L3

FIXTURE SCHEDULE

DESCRIPTION

4' LED STRIP WET LOCATION

MOUNTING

SURFACE MOUNT

LAMPS

LED

VA

50

MANUFACTURER / PART NO.

LITHONIA FEM4 LED SERIES #FEM4-4L/35 IMAFL OR EQUAL

EXTERIOR WALL SCONCE - DOORS SURFACE MOUNT LED 47

L4

HAZARDOUS LOCATION FIXTURE SURFACE MOUNT MH 70

L5

AREA LIGHT, POLE MOUNT POLE MOUNT LED 150 LITHONIA #DSX0-LED-40C-1000-40K-MV-DDBXD-PE, 20' POLE, OR EQUAL

LITHONIA WSTM LED-2A-40K-MV-DDBXD-PE, OR EQUAL

CROUSE HINDS EVLS HAZARD GARD SERIES #EVLS-A-9-2-07-1-120-IR OR EQUAL

L2

2' LED STRIP, WET LOCATION PENDANT MOUNT/JBOX LED 40 LITHONIA DMW2 L24-4000LM-AFL-MD-MV-40K-JSB, OR EQUAL
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1. THESE SCHEMATICS SHOW ONLY FUNCTIONAL REQUIREMENTS OF THE ELECTRICAL

ENCLOSURE.  DETAILED WIRING DIAGRAMS, PANEL SIZING AND LAYOUT SHALL BE PROVIDED BY

THE CONTROL PANEL SUPPLIER FOR A COMPLETE AND OPERATIONAL SYSTEM.

GENERAL NOTES:

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

FLOAT CONTROL PANEL - WIRING DIAGRAM & ELEVATION

SCALE: NONE

PANEL NAMEPLATE SCHEDULE

LABEL ENGRAVING TEXT

FLOAT / PLC 

PUMP NO.1 / LEAD - OFF - LAG

PUMP NO.2 / LEAD - OFF - LAG

PUMP NO.3 / LEAD - OFF - LAG

N-1

N-2

N-3

N-4

N-5

N-6

N-7

N-8

N-9

FLOAT CONTROL PANEL / POWER (WHITE)

LAG START FLOAT (GREEN)

LEAD START FLOAT (GREEN)

PUMP STOP FLOAT (GREEN)

1

KEY NOTES:

NORMALLY CLOSED CONTACT.  PLC TO KEEP OUTPUT ON (CONTACT OPEN) DURING  NORMAL PLC

OPERATION.  IF THE PLC FAILS OR FAULTS, THE OUTPUT WILL DE-ENERGIZE AND AUTOMATICALLY

ENABLE THE BACKUP FLOAT CONTROL.

TELEMETRY PANEL FAIL (RED)

CR1

CR2

CR-S CR-LG

PUMP NO.1 CALL

PUMP NO.2 CALL

CR3
PUMP NO.3 CALL

CR-LD

CR3 (P3 LATCH)

CR2 (P2 LATCH)

CR1 (P1 LATCH)

PLCFLOATS

TELEMETRY

PANEL

IN 12
24V DC

L1

N

120VAC

FROM POWER PANEL LP1

W

FLOAT CONTROL

POWER ON

ISR-LG

LAG START

FLOAT

CRLG

G

LAG START

INDICATOR

ISR-LD

LEAD START

FLOAT

CRLD

G

CRLD

LEAD START

INDICATOR

ISR-S

PUMP STOP

FLOAT

CRS

G

CRS

PUMP STOP

INDICATOR

PUMP STOP FLOAT

INTRINSICALLY SAFE

PANEL

LAG START FLOAT

CRLG

LEAD START FLOAT

VFD/FVNR

PUMP 1 CALL

PUMP CONTROL

PANEL

VFD/FVNR

PUMP 2 CALL

PUMP CONTROL

PANEL

VFD/FVNR

PUMP 3 CALL

PUMP CONTROL

PANEL

LAGLEAD

OFF

LAGLEAD

OFF

LAGLEAD

OFF

CR-4

1

TELEMETRY

PANEL

R

TELEMETRY PANEL

FAIL INDICATOR

CR-4

1

TELEMETRY

PANEL

INTRINSICALLY SAFE

PANEL

INTRINSICALLY SAFE

PANEL
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1. THESE SCHEMATICS SHOW ONLY FUNCTIONAL REQUIREMENTS OF THE ELECTRICAL

ENCLOSURE.  DETAILED WIRING DIAGRAMS, PANEL SIZING AND LAYOUT SHALL BE PROVIDED BY

THE CONTROL PANEL SUPPLIER FOR A COMPLETE AND OPERATIONAL SYSTEM.

GENERAL NOTES:

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

TELEMETRY PANEL I/O WIRING DIAGRAMS - EXISTING

SCALE: NONE

DC UPS

LOW BATTERY

IN 00

IN 01

DC UPS

POWER FAIL

IN 02

PUMP 1

RUNNING

PUMP 1

IN AUTO

(FUTURE)

IN 03

IN 04

IN 05

IN 06

IN 07

IN 08

PUMP 2

RUNNING

PUMP 2

IN AUTO

(FUTURE)

PUMP 2

FAILURE

ATS

IN EMER. POSITION

(FUTURE)

GENERATOR

RUNNING

IN 09

GENERATOR

FAULT ALARMS

IN 10

DRY WELL

FLOOD SWITCH

OPERATOR

TROUBLE PB

IN 11

IN 12

IN 13

IN 14

IN 15

FLOW TOTAL

PULSE (FUTURE)

WET WELL

HIGH LEVEL FLOAT

WET WELL

LOW LEVEL FLOAT

IN 00

IN 01

IN 02

IN 03

IN 04

IN 05

IN 06

IN 07

IN 08

IN 09

IN 10

IN 11

IN 12

IN 13

IN 14

IN 15

PUMP 1

FAILURE

VFD/FVNR

PUMP 1 CALL

OUT 00

OUT 01

VFD/FVNR

PUMP 2 CALL

OUT 02

VFD/FVNR

PUMP 3 CALL

FLOAT CONTROL

PANEL PLC FAULT

OUT 03

OUT 04

OUT 05

OUT 06

OUT 07

OUT 08

OUT 09

OUT 10

OUT 11

OUT 12

OUT 13

OUT 14

OUT 15

HIGH LEVEL

ALARM LIGHT

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

CR1

CR2

CR3

CR4

AI3(-)

AI2(-)

AI1(-)

AI0(-)

AI3(+)

AI2(+)

AI1(+)

AI0(+)

WET WELL

LEVEL

FLOW METER

(FUTURE)

SYSTEM

PRESSURE

(FUTURE)

SPARE

COM 0

24V COM

24V COM

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V COM

24V COM

COM 0

24V DC

AI0(-)

AI0(+)

SHIELD

SHIELD

AI1(-)

AI1(+)

SHIELD

AI2(-)

AI2(+)

SHIELD

AI3(-)

AI3(+)

AO1(-)

AO0(-)

AO1(+)

AO0(+)

SPARE

SPARE

AO0(-)

AO0(+)

SHIELD

SHIELD

AO1(-)

AO1(+)

LOW BATTERY

POWER FAIL

UPS

RUNNING

FAULT

GENERATOR

HIGH LEVEL

FLOAT

LOW  LEVEL

FLOAT

INTRINSICALLY SAFE

PANEL

CR1

CR2

CR3

CR4

24V DC

24V DC

24V COM

24V COM

24V DC 24V COM

24V DC24V COM

VFD/FVNR

PUMP 1 CALL

VFD/FVNR

PUMP 2 CALL

FM

FLOW

METER

WET WELL

LEVEL

GENERATOR

POWER

AUTOMATIC

TRANSFER

SWITCH

PUMP 1

VFD/FVNR AUTO

PUMP 1

VFD RUNNING

PUMP 1

VFD FAULT

MOTOR CONTROL CENTER:

VFD PUMP NO.1

PUMP 2

VFD/FVNR AUTO

PUMP 2

VFD RUNNING

PUMP 2

VFD FAULT

MOTOR CONTROL CENTER:

VFD PUMP NO.2

FLOW METER

PULSE

FLOW METER

VFD/FVNR

PUMP 3 CALL

MOTOR CONTROL CENTER

VFD/FVNR

PUMP NO.1

VFD/FVNR

PUMP NO.2

VFD/FVNR

PUMP NO.3

DIGITAL INPUT

BASE

DIGITAL OUTPUT

BASE

ANALOG INPUT

BASE

ANALOG OUTPUT

BASE

FLOOD  FLOAT

OPER. IN

 TROUBLE

DRY WELL

PB

DRY/WET WELL

PB

TELEMETRY PANEL

CONTROL POWER

FAIL

FLOAT CONTROL

PANEL

1

1

KEY NOTES:

PLC OUTPUT IS ENERGIZED DURING NORMAL PLC OPERATING CONDITIONS.
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1. THESE SCHEMATICS SHOW ONLY FUNCTIONAL REQUIREMENTS OF THE ELECTRICAL

ENCLOSURE.  DETAILED WIRING DIAGRAMS, PANEL SIZING AND LAYOUT SHALL BE PROVIDED BY

THE CONTROL PANEL SUPPLIER FOR A COMPLETE AND OPERATIONAL SYSTEM.

GENERAL NOTES:

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

TELEMETRY PANEL I/O WIRING DIAGRAMS - NEW

SCALE: NONE

PUMP 1

FVNR BYPASS

IN 00

IN 01

PUMP 1

FVNR RUNNING

IN 02

PUMP 1

FVNR FAULT

IN 03

IN 04

IN 05

IN 06

IN 07

IN 08

IN 09

IN 10

IN 11

IN 12

IN 13

IN 14

IN 15

IN 00

IN 01

IN 02

IN 03

IN 04

IN 05

IN 06

IN 07

IN 08

IN 09

IN 10

IN 11

IN 12

IN 13

IN 14

IN 15

COM 0

24V COM

24V COM

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

PUMP 2

FVNR BYPASS

PUMP 2

FVNR RUNNING

PUMP 2

FVNR FAULT

PUMP 3

FVNR BYPASS

PUMP 3

FVNR RUNNING

PUMP 3

FVNR FAULT

PUMP 1

FVNR BYPASS

PUMP 1

FVNR RUNNING

PUMP 1

FVNR FAULT

PUMP 2

FVNR BYPASS

PUMP 2

FVNR RUNNING

PUMP 2

FVNR FAULT

PUMP 3

FVNR BYPASS

PUMP 3

FVNR RUNNING

PUMP 3

FVNR FAULT

FVNR PUMP NO.1

FVNR PUMP NO.2

FVNR PUMP NO.3

PUMP 3

AUTO

PUMP 3

VFD FAULT

PUMP 3

VFD/FVNR AUTO

PUMP 3

VFD RUNNING

PUMP 3

VFD FAULT

VFD PUMP NO.3

PUMP 3

VFD RUNNING

ALLEN BRADLEY

1769-IQ16

MOTOR CONTROL CENTER

GENERATOR

INTRUSION

SWITCH

WET WELL /

MOTOR ROOM

INTRUSION

SWITCH

1

GENERATOR

INTRUSION

PUMP STATION

INTRUSION

1

KEY NOTES:

CONTRACTOR SHALL PROVIDE NEW I/O CARD, OPERATOR INTERFACE AND 8 PORT NETWORK

SWITCH. MODIFICATIONS TO EXISTING TELEMETRY PANEL AND INSTALLATION BY CITY

PROGRAMMER.  PROIVDE ALL MODIFICATIONS REQUIRED FOR A COMPLETE AND OPERATIONAL

SYSTEM. NETWORK SWITCH WILL BE CONNECTED TO ALLEN BRADLEY POWERFLEX VFD'S FOR

MONITORING AND SPEED CONTROL THROUGH ETHERNET PROTOCOL.

PLC AND OPERATOR INTERFACE PROGRAMMING WILL BE PROVIDED BY CITY'S PROGRAMMER, L2

SYSTEMS, UNDER FORCE ACCOUNT.  SEE SPECIFICATIONS.

2

TELEMETRY PANEL DOOR

2

NEW

ETHERNET

SWITCH IN

TELEMETRY

PANEL

NEW OPERATOR

INTERFACE ALLEN

BRADLEY

PANELVIEW PLUS 700

1

4

3

2

5

PWR

1

4

3

2

5

PWR
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Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

PUMP VFD FUNCTIONAL WIRING DIAGRAM (TYP OF 3)

SCALE: NONE

1L3

1L2

CIRCUIT BREAKER

MAIN DISCONNECT

10

T3

T2

T11L1

L3

L2

L1

L3

L2

L1 T1

T2

T3

CONTROL POWER XFMR (CPT)

480 / 120

PUMP

ISOLATION

CONTACTOR

IC2

ISOLATION

CONTACTOR

IC1

FVNR STARTER

BP

DIGITAL

O.L.

BP

IC2IC1

CRM

OLR

LOCAL

DISCONNECT

DIG.

INPUT A

DIG.

INPUT B

START

CRM

AUX.

AUX.

ENABLE

RUNNING

FAULT

G

R

CR1

CR2

RUNNING

VFD / OL FAULT

* VFD INTERLOCK - SEE

VFD WIRING DIAGRAM

* VFD DISCONNECT

INTERLOCK

CR2

CR1

CRM

BP

IC2

IC1

CR3

ALLEN BRADLEY

POWERFLEX VFD 525 SERIES W/HIM MODULE

TELEMETRY PANEL

PUMP START RELAY

FLOAT CONTROL PANEL

PUMP START RELAY

VFD/FVNR

MODE

TELEMETRY

PANEL

CR3

VFD RUNNING

CR1

VFD FAULT

CR2

FVNR

RUNNING

BP

FVNR

FAULT

OLR

AUX.

VFD/FVNR

AUTO

24V DC

24V

DC

24V DC

24V DC

24V DC

24V

COM

24V DC

W

CONTROL POWER

G

BYPASS

BP

OLR

AUTOHAND

OFF

BYPASSVFD

ETHERNET

FOR VFD

CONTROL

CAT6

ETHERNET

SWITCH

VFD - ALLEN

BRADLEY

POWERFLEX 525
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Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com
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LP1 PANEL SCHEDULE

SCALE: NONE

FEEDER

ID

P1-20

P1-25

P1-30

P1-35

P1-40

P1-45

P1-50

P1-60

P1-70

P1-80

P1-90

P1-100

P1-125

P1-150

P1-175

P1-200

P1-225

P1-250

P1-300

P1-350

P1-400

NOTES:

SINGLE PHASE RACEWAY & CONDUCTORS

AMPERAGE

20A

25A

30A

35A

40A

45A

50A

60A

70A

80A

90A

100A

125A

150A

175A

200A

225A

250A

300A

350A

400A

1.  FEEDER ID FOLLOWED BY THE SUFFIX "N" INDICATES NEUTRAL CONDUCTOR.  PROVIDE

ADDITIONAL NEUTRAL CONDUCTOR SIZED TO MATCH PHASE CONDUCTORS.

2.  CONDUCTOR AMPACITY BASED ON NEC TABLE 310.16.

3.  CONDUIT FILL BASED ON NEC ANNEX C, TABLE C.1 FOR THHN TYPE CONDUCTORS.  CONTRACTOR

SHALL PROVIDE ADJUSTMENTS AS NECESSARY FOR OTHER CONDUCTOR TYPES.

4.  CONTRACTOR MAY COMBINE BRANCH CIRCUITS IN COMMON RACEWAY UP TO SIX CURRENT 

 CARRYING CONDUCTORS.  ADJUSTMENT FACTORS SHALL BE APPLIED PER NEC TABLE 310.15(B)(2)(a).

5. MINIMUM CONDUIT SIZE FOR UNDERGROUND RACEWAY IS 1 INCH.

# OF

SETS

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(2)

CONDUIT

3/4"

3/4"

3/4"

1"

1"

1"

1"

1"

1"

1-1/4"

1-1/4"

1-1/4"

1-1/4"

1-1/2"

2"

2"

2"

2-1/2"

2-1/2"

3"

2"

COND.

EACH

(2) #12 

(2) #12

(2) #10

(2)#8

(2) #8

(2)#6

(2) #6

(2) #4

(2) #4

(2) #3

(2) #2

(2) #1

(2) #1

(2) #1/0

(2) #2/0

(2) #3/0

(2) #4/0

(2) #250

(2) #350

(2)#500

(3) #3/0

GROUND

COND.

(1) #12

(1) #12

(1) #10

(1) #10

(1) #10

(1) #10

(1) #10

(1) #10

(1) #8

(1) #8

(1) #8

(1) #8

(1) #6

(1) #6

(1) #6

(1) #6

(1) #4

(1) #4

(1) #4

(1) #3

(1) #3

FEEDER

ID

P3-20

P3-25

P3-30

P3-35

P3-40

P3-45

P3-50

P3-60

P3-70

P3-80

P3-90

P3-100

P3-125

P3-150

P3-175

P3-200

P3-225

P3-250

P3-300

P3-350

P3-400

THREE PHASE RACEWAY & CONDUCTORS

AMPERAGE

20A

25A

30A

35A

40A

45A

50A

60A

70A

80A

90A

100A

125A

150A

175A

200A

225A

250A

300A

350A

400A

# OF

SETS

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(2)

CONDUIT

3/4"

3/4"

3/4"

1"

1"

1"

1"

1-1/4"

1-1/4"

1-1/4"

1-1/4"

1-1/2"

1-1/2"

2"

2"

2"

2-1/2"

2-1/2"

3"

3"

2"

COND.

EACH

(3) #12

(3) #12

(3) #10

(3)#8

(3) #8

(3) #6

(3) #6

(3) #4

(3) #4

(3) #3

(3) #2

(3) #1

(3) #1

(3) #1/0

(3) #2/0

(3) #3/0

(3) #4/0

(3) #250

(3) #350

(3) #500

(3) #3/0

GROUND

COND.

(1) #12

(1) #12

(1) #10

(1) #10

(1) #10

(1) #10

(1) #10

(1) #10

(1) #8

(1) #8

(1) #8

(1) #8

(1) #6

(1) #6

(1) #6

(1) #6

(1) #4

(1) #4

(1) #4

(1) #3

(1) #3

RACEWAY & CONDUCTOR SCHEDULE

SCALE: NONE

RACEWAY SCHEDULE - CONTROLS

SCALE: NONE

ID

C-IS

C-TP

C1-MCC

C2-MCC

S1-MCC

---

---

S2-MCC

---

---

S-FM

S-ATS

S-GEN

S-AL

S3-MCC

S4-MCC

S5-MCC

S-FS

---

S-TP

S1-TP

ETH

VOLTAGE

120VAC

120VAC

120VAC

120VAC

24VDC

---

---

24VDC

---

---

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

---

24VDC

24VDC

---

CONDUIT

3/4"

3/4"

3/4"

3/4"

1"

---

---

1"

---

---

1"

1"

1"

3/4"

3/4"

3/4"

3/4"

3/4"

---

3/4"

3/4"

1"

WIRE QTY

8

4

8

8

8

8

8

8

8

8

2

10

10

4

2

2

2

4

1

4

4

3

SIZE

#14 AWG

#14 AWG

#14 AWG

#14 AWG

#14 AWG

#14 AWG

#14 AWG

#14 AWG

#14 AWG

#14 AWG

FC

#14 AWG

#14 AWG

#14 AWG

#14 AWG

#14 AWG

#14 AWG

#14 AWG

#18 TSP

#14 AWG

#14 AWG

CAT 6

DESCRIPTION

FLOATS PANEL - I.S. PANEL - LEAD/LAG/STOP FLOAT STATUS

FLOATS PANEL - TELEMETRY PANEL - OVERIDE SIGNAL

FLOATS PANEL - PUMP NO.1,NO.2,NO.3 - START COMMAND

TELEMETRY PANEL - PUMP NO.1,NO.2,NO.3 - START COMMAND

TELEMETRY PANEL - PUMP NO.1 VFD - AUTO/RUN/FAULT

TELEMETRY PANEL - PUMP NO.2 VFD - AUTO/RUN/FAULT

TELEMETRY PANEL - PUMP NO.3 VFD - AUTO/RUN/FAULT

TELEMETRY PANEL - PUMP NO.1 FVNR - AUTO/RUN/FAULT/BYPASS

TELEMETRY PANEL - PUMP NO.2 FVNR - AUTO/RUN/FAULT/BYPASS

TELEMETRY PANEL - PUMP NO.3 FVNR - AUTO/RUN/FAULT/BYPASS

FLOW METER - ELECTRODE W/EMPTY PIPE DET. & COIL FACTORY CABLE

TELEMETRY PANEL - ATS/GEN - UTILITY/RUN/FAULT/INTR. STATUS

GENERATOR - ATS - RUNNING/FAULT/INTRUSION/COMMAND STATUS

I.S. PANEL - ALARM LIGHT - HIGH LEVEL ALARM LIGHT

MCC - WELL PUMP NO.1 - DISCONNECT STATUS

MCC - WELL PUMP NO.2 - DISCONNECT STATUS

MCC - WELL PUMP NO.3 - DISCONNECT STATUS

TELEMETRY PANEL - FLOW METER NO.1 - 24VDC POWER/PULSE SIGNAL 

TELEMETRY PANEL - FLOW METER NO.1 - FLOW SIGNAL

FLOATS PANEL - TELEMETRY PANEL - FLOAT/PLC STATUS

TELEMETRY PANEL - WET WELL & MOTOR ROOM INTRUSION 

TELEMETRY PANEL - PUMP NO.1,NO.2,NO.3 - COMMUNICATION CABLE

CKT

NO

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

G

L

R

K

H

M

LM

WH

C

N

RECEPTACLES - MOTOR ROOM

RECEPTACLES

RECEPTACLES - RBP VALVE

LIGHTS - MOTOR ROOM

LIGHTS - GENERATOR

SPARE

GENERATOR - BATTERY CHARGER

GENERATOR - HEATER

TELEMETRY PANEL

INTRINSICALLY SAFE PANEL

FLOAT CONTROL PANEL

SPARE

SPARE

SPARE

SPARE

TOTAL CONNECTED LOAD:

TOTAL CONNECTED LOAD:

TOTAL CONNECTED LOAD:

MAX PHASE CONNECTED LOAD:

TOTAL CONNECTED LOAD (3 x MAX):

GENERAL (NON-CONTINUOUS)

LIGHTING

RECEPTACLES -  UP TO 10 kVA

OVER 10 kVA

KITCHEN

HEATING

MOTORS

LARGEST MOTOR

WATER HEATER

CONTINUOUS (GENERAL LOAD)

NON-COINCIDENT

TOTAL:

NOTES:

1.

2.

3.

4.

5.

6.

NEMA 12 ENCLOSURE

PANEL: LP1

208Y/120V, 3Ph, 4W.

DESCRIPTION /

LOCATION

PH A

PH B

PH C

PH B

LOAD

(VA)

1,080

180

1,000

200

250

1,000

1,500

1,000

1,000

1,000

4,590

4,602

3,262

4,602

13.8

CONNECTED

LOADS

4,000

1,050

2,160

0

2,500

2,744

0

0

0

0

12,454

LOAD

TYPE

R

R

H

L

L

G

H

G

G

G

VA

VA

VA

VA

kVA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

100A Bus

C.B.

AMP

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

38.3

38.4

27.2

38.4

SUBFED

LOADS [S]

0

0

0

0

0

0

0

0

0

0

0

0

C.B.

POLE

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

AMPS

AMPS

AMPS

AMPS

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

PANEL SCHEDULE

PHASE

A

B

C

A

B

C

A

B

C

A

B

C

A

B

C

TOTAL

LOADS

4,000

1,050

2,160

0

0

2,500

2,744

0

0

0

0

12,454

C.B.

POLE

1

1

1

1

1

1

1

2

---

1

1

1

1

1

1

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

70A M.C.B.

C.B.

AMP

20

20

20

20

20

20

20

20

---

20

20

20

20

20

20

DEMAND

FACTOR

100%

125%

100%

50%

100%

100%

100%

125%

100%

125%

0%

LOAD

TYPE

R

R

R

L

L

L

M

M

M

PANEL RATING:

TOTAL DEMAND LOAD:

LOAD

(VA)

180

540

180

50

300

250

1,080

832

832

DEMAND

LOAD

4,000

1,313

2,160

0

0

2,500

2,744

0

0

0

0

12,717

RECEPTACLES - UTLITY SERVICE

RECEPTACLES - DRY WELL

RECEPTACLES - E. LOU. MT.

LIGHTS - EXTERIOR

LIGHTS - DRY WELL

LIGHTS - WET WELL

SUMP PUMP

AIR GAP WATER SYSTEM

---

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

22,000

12.7

PROJECT: PUMP STATION NO.3

SURFACE MOUNTED

DESCRIPTION /

LOCATION

AIC

kVA 35.3

DATE: June 07, 2016

AMPS

CKT

NO

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

NOTE: FC=FACTORY CABLE BY EQUIPMENT MANUFACTURER
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"ELECTRICAL"

WARNING TAPE

2. PROVIDE 2" SEPARATION BETWEEN MULTIPLE CONDUITS AND NEAREST SIDEWALL.

1. MAINTAIN 12" MIN. SEPARATION BETWEEN WATER UTILITIES.

GENERAL NOTES:

3. TRENCH WIDTH  TO ACCOMMODATE ALL CONDUITS AND SERVICES. MINIMUM WIDTH 18".

4. BACKFILL IN ACCORDANCE WITH UTILITY AND CIVIL STANDARDS.

5. CONDUIT SHALL BE BEDDED W/SAND (3" BASE & 3" COVER MIN).

24" MIN.

SECONDARY AND FEEDER RACEWAY

SCALE: NONE

12"

FINISHED GRADE

BACKFILL PER

CIVIL

REQUIREMENTS

ELECTRICAL

18"

MIN WIDTH

Z Engineers, PLLC

One Fifth Street, Ste 150

Tel:  509.888.9364

Wenatchee, WA 98801

www.z-engineers.com

Fax: 509.888.9365

(4) #5 VERTICAL W/ STANDARD

HOOP AT TOP

#4 TIES AT 4 ANCHOR BOLTS.  #3

TIES @12" ON CENTER

ELSEWHERE.

FINISH GRADE

LEVELING NUTS

ANCHOR BOLT

PATTERN PER POLE

MANUFACTURER

1-1/2" GROUT UNDER BASE

PLATE  WITH 45 DEG

CHAMFER

ROUND CONCRETE

LIGHT POLE BASE

ELECTRICAL CONDUIT

2'

4'

2'

ONE PLACE

GROUND WIRE-

REBAR IN AT LEAST

CONNECT TO FOUNDATION

SYSTEM

CONCRETE FOUNDATION

OR FOOTING

ELECTRICAL SERVICE EQUIPMENT

GROUND WIRE

BONDED TO METALLIC

COLD WATER PIPING

GROUND CONNECTION

GROUND BUS OR LUG

GRADE

EXPOSED TO

CONNECTION

GROUND

(TYP.)

LESS THAN 1" WHERE

NOT MORE THAN 3" OR

CONTACT WITH EARTH

CONCRETE IS IN DIRECT

GROUND CONDUCTOR

(IN CONDUIT WHERE

PHYSICAL DAMAGE)

GENERAL NOTE:  CONTRACTOR SHALL PROVIDE ALL

REQUIRED GROUNDING AND BONDING TO MEET

REQUIREMENTS OF NEC ARTICLE 250.

 ELECTRICAL RACEWAY AND TRENCHING DETAILS

SCALE: NONE

---

2

 LIGHT POLE BASE DETAIL

SCALE: NONE

 GROUNDING SYSTEM DETAIL

SCALE: NONE

---

3

---

1

 HIGH LEVEL ALARM LIGHT - WIRING DIAGRAM

SCALE: NONE

---

4

HIGH LEVEL

ALARM

ALARM LIGHT

CR

HL

+

-

HIGH LEVEL

FLOAT STATUS

24V COM24V DC

24V DC 24V COM

INTRINSICALLY SAFE PANEL
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