
JOB NO. 2021-136PRJ

Three Working Days BEFORE You Dig

Utilities Protection Center

Safe digging is a SHARED responsibility
and in Georgia its the law
811 or 1-800-282-7411

811Dial

below.
Call before you dig.

Know what's

West Plant Pump Station Rehab.
& Screen Addition

for

The City of Villa Rica
Carroll County, Georgia

January 15, 2023
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VFD
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VFD

100 HP
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50A

70A

SPD

Incoming Utility

480Y/277V, 3Φ, 4W

Standby Generator

350kW/438kVA/525A

Station

Control Panel

MPZ-A

480V-240/120V

15kVA

Panel H

ATS

3P-600A
600A

SLD Tags

1. Existing to Remain

2. 3-3AWG

8 AWG EGC

1 1/4" C

3. 3-12 AWG

12 AWG EGC

3/4" C

4. 3-12 AWG

12 AWG EGC

3/4" C

5. 3-12 AWG

12 AWG EGC

3/4"C

6. 3-12 AWG

VFD Cable

w/ Signal Pair

1 1/2" C

7. 2-12 AWG

12 AWG EGC

3/4" C

1

1

1

1

1

1 1 1

15A 15A

15A

15A 15A

VFD

3 5

4 6 7

Screen Control

Panel

FLA 3.3A

Disconnect

2-SF-1

3P-30A
NEMA 4X

2-SF-1
5 HP

7.6 FLA

Screen Drive Motor

1.5 HP

3.0 FLA

Brake

Solenoid

7

Level

Control

Panel

C&I I/O List

ID Description Wire/Cable Signal Type

A
Screen Motor

Overtemp
2-14 AWG Discrete

B
Brake Solenoid

Overtemp
2-14 AWG Discrete

C Local Control Station 7-14 AWG Misc

D
Upstream Level

Transducer
 Mfr Cable

18/2 STP
4-20 mA

E
Downstream Level

Transducer
 Mfr Cable

18/2 STP
4-20 mA

F Level Start Diff 2-14 AWG Discrete

G Level High Diff 2-14 AWG Discrete

H High Level 2-14 AWG Discrete

I Screen Running 2-14 AWG Discrete

J Screen Fault 2-14 AWG Discrete

K Screen High Level 2-14 AWG Discrete

L Screen In Auto 2-14 AWG Discrete

M
Screen Proximity

Switch
2-14 AWG Discrete

N High Level Float
Mfr Cable

2-14 AWG
Discrete

C&I Diagram Tags

Tag I/O Wire/Cable Min Conduit

1 I,J,K,L 8-14 AWG 1"

2 A
2-14 AWG

in VFD Cable

With Power

See SLD

3 C 7-14 AWG 1"

4 M 2-14 AWG 1"

5 F,G,H,N 8-14 AWG 1"

6 B 2-14 AWG
With Power

See SLD

7 D,E,N
2-18/2 STP

2-14 AWG
1 1/4"

8 E Mfr Cable 1"

9 D Mfr Cable 1"

10 N Mfr Cable 1"

Upsream Level Transducer Level Terminal Box
Downstream Level

Transducer

Level Control Panel

Screen Control Panel

SCADA Panel

Local Control Station

Screen Brake SolenoidScreen Proximity Switch

Screen Drive Motor

1

2 3

54 6

7

98

Φ Electrical Phase

§ Section

A, AMP Ampere

ADA Americans With Disabilities Act

AF Amp Frame

AFC Available Fault Current

AFF Above Finished Floor

AFG Above Finished Grade

AFI/AFCI Arc Fault Circuit Interrupter
AHJ Authority Having Jurisdiction

AIC  Amps Interrupting Capacity

AL Aluminum

AMSL Above Mean Sea Level

Arch Architect/Architectural

ATS  Automatic Transfer Switch

AV, A/V Audio/Visual

AWG American Wire Guage

BAS Building Automation System

Bldg Building

BFG  Below Finished Grade

BKR Circuit Breaker

BMS Building Management System

BOD Basis of Design

C  Conduit

C&I Controls and Indications

CB Circuit Breaker

CCT Correlated Color Temperature

CGD Combustible Gas Detector

CKT Circuit

CMD Command

CPT Control Power Transformer

CT Current Transformer

CTR Center

CTRL Control

CU  Copper

D  Deep

DEMO Demolish, Demolition

DESC Description

DHL Delta High-Leg

DISC Disconnect

DIST Distribution, Distance

EC Electrical Contractor

ECB Enclosed Circuit Breaker

EG, EGC  Equipment Grounding Conductor

ELEC Electric, Electrical
ELU Emergency Lighting Unit

EM Emergency

EMT Electrical Metallic Tubing

EPO Emergency Power-Off
ETM Elapsed Time Meter

ETR Existing-To-Remain

EV Electric Vehicle

EVSE Electric Vehicle Supply
Equipment

EX Existing

FA Fire Alarm

FACP Fire Alarm Control Panel
FLA Full-Load Amps

FLR Floor

FMC  Flexible Metal Conduit

FN Function

FVNR Full-Voltage Non-Reversing

GC General Contractor

GEC  Grounding Electrode Conductor

GEN Generator

GFI, GFCI  Ground-Fault Circuit Interrupter

GFPE Ground-Fault Protection for

Equipment

GND Ground, Grounding

GRC, GRS Galvanized Rigid Steel (Conduit)
H  High

HOA Hand-Off-Automatic (Switch)

HP Horsepower

ID Identification, Identity

IG  Isolated Ground

IMC Intermediate Metal Conduit

I/O Input/Output

JB Junction Box
K Kelvin

KAIC Kiloamps Interrupting Capacity

KW Kilowatt

KVA Kilovolt-Ampere
KVAR Kilovolt-Ampere Reactive

LFNC Liquid-Tight Flexible Non-Metallic

Conduit

LRA Locked-Rotor Amps

LTS Lights, Lighting

LVL Level (of building)

MANF, MFR Manufacturer

MBJ Main Bonding Jumper

MCA Minimum Circuit Ampacity

MCB  Main Circuit Breaker

MCC Motor Control Center

MCP Motor Circuit Protector
MH Metal-Halide

MLO  Main Lugs Only

MSL Mean Sea Level

N  Neutral

NEC  National Electrical Code

NECA National Electrical Contractors

Association

NEMA National Electrical Manufacturer's
Association

NETA National Electrical Testing

Association

NFPA  National Fire Protection
Association

NRTL Nationally Recognized Testing

Laboratory

NTS Not to Scale

OC On Center

OCP Overcurrent Protection

PC  Photocell

PCP Pump Control Panel

PCRS PVC-Coated Rigid Galvanized

Steel Conduit

PM Preventative Maintenance

PR Pair
PNL Panel

PVC Polyvinyl Chloride Conduit

PVC40 PVC Schedule 40 Conduit

PVC80 PVC Schedule 80 Conduit

REC Receptacle(s)

REQD Required

RGS Rigid Galvanized Steel Conduit

RM Room

RMC Rigid Metal Conduit

RTU Remote (or Radio) Telemetry

Unit

RVAT Reduced Voltage

Autotransformer

RVSS Reduced Voltage Solid State

SBJ System Bonding Jumper

SBT Solid Bare Tinned Copper

SCH Schedule

SCADA Supervisory Control and Data

Aquisition

SCCR Short-Circuit Current Rating

SE Service Entrance

sKVA Starting kVA

SLC Signaling Line Circuit (FA)

SLD Single-Line Diagram

SPD Surge Protective Device

SSBJ Supply-Side Bonding Jumper

SST Stainless Steel

STP Shielded Twisted Pair

Telecom Telecommunications
TYP  Typical

UL  Underwriters Laboratories

UNO  Unless Noted Otherwise

UPS  Uninterruptible Power Supply
UTP Unshielded Twisted Pair

V Volts, Voltage

VA Volt-Amperes

VFD Variable Frequency Drive
W Watt, Wire

WP Weatherproof

WWTB Wet Well Terminal Box

XFMR Transformer

Abbreviations

General Electrical Notes and Specifications

1. See book specifications, Division 26, for additional requirements.

2. UNO, all single-pole 15A and 20A circuits shall be 2-12 AWG, 12 AWG EG,

3/4" C, circuited per panel schedule.

Electrical Sheet List

      E1 Electrical Notes, Single-Line, and Schedules

  E2 Electrical Plan

E3 Electrical Details

These electrical plans comprise a portion of the plans and specifications pertinent to

this project. Refer to the full set of plans and specifications for all requirements.

Linetype Legend

Solid Lines: New

Dashed Lines: Existing-to-Remain

Dotted Lines: Demolish

UNO, the linetypes below apply to electrical elements

within electrical drawings and diagrams. See

architectural drawings for background linetypes,

including for walls, furniture, casework, etc.

High Level Float

10

SLD Keynotes

1. Demolish existing spare 3P-20A Square-D F-Frame breaker and feeder

conductors to control panel distribution blocks. Provide new 3P-100A breaker

with 35 kAIC rating in the same location. Circuit to control panel distribution

blocks with 3-3AWG. Train and bundle feeder conductors neatly within control

panel.

2. Existing Square-D F-frame 2P-50A breaker is rated 240V, 10 kAIC, which is

inadequate for this installation. Replace breaker with new 2P-50A, 600V,

35kAIC. Reconnect existing conductors.

1

1 2

Service Disconnect

2

C&I Notes

1. Control cabling may occupy the same conduit with functionally related power conductors per NEC 725.48(B)(1).

2. Coordinate exact locations of each device and instrument in the field.

3. Coordinate exact conduit routing in the field.

4. Provide 1-12 AWG ground wire within each C&I conduit (in addition to the wires/cables indicated). Terminate

each on equipment or device's ground terminal.

5. For each conduit which contains more than one signal, provide 4-14 AWG spare conductors. If the conduit also

includes one or more analog signals, provide one spare 18/2 STP. Provide 18" slack at each end; coil and place

in bottom of box.

6. Provide wire labels at each termination.

7. Neatly bundle and train conductors within each enclosure.

8. The Owner will provide the services of a system integrator for work within and involving the SCADA panel.

Coordinate requirements with the system integrator.

Poured seal-off (typ)

Poured seal-off (typ)

Distribution and SLD

1. Design assumes an available fault current of not exceeding 35,000 amps.

Prior to submitting shop drawings, contact the electric utility company and

obtain in writing the maximum available fault current at the utility service point.

Submit this documentation to the engineer along with equipment submittal.

Provide max AFC signage as required per NEC 110.24 and 409.22.

2. Design assumes existing equipment is suitable for the existing available fault

current.

3. Provide arc-flash hazard warning labels for equipment affected by this project

per NEC 110.16.

4. UNO, series combination ratings shall not be acceptable.

1
Single-Line Diagram
None2

C&I Interconnection Diagram
None

# #

15A

15A

3

4

Disconnect

2-EF-1

3P-30A

NEMA 4X

2-EF-1

5 HP

7.6 FLA

15A

Design Intent and Project Notes

1. The project site is an existing wastewater treatment plan influent pump station.

The purpose of the project is to:

1.1. Add a new rake screen.

1.2. Replace an existing wet well supply fan.

1.3. Add a new wet well exhaust fan.

2. The Owner has contracted directly with the rake screen vendor and is

furnishing the screen and its associated components, including the screen,
control panel, level control panel, local controller, level sensors, and

associated instrumentation. The Contractor's responsibility is to install the

Owner-furnished equipment according to the design documents and screen

manufacturer instructions.

3. The existing wet well supply fan is being replaced and a new exhaust fan is

being added.

4. In order to accommodate the new load and circuits, a new 480V panel is being

added.

5. Areas surrounding wastewater treatment, collection, and pumping equipment

contain hazardous classified areas according to NEC 501 and NFPA 820.

These areas are defined and described within the design documents.

6. The intent of the wet well ventilation is not to reduce the hazard classification

of the space. Therefore, ventilation monitoring, hazardous gas detection, and

alarms required by NFPA 820 are not provided.

7. Full station outages are expected to be required to perform control panel work.

The Contractor must coordinate outages with the Owner with minimum two
weeks advance notice. The outages may need to occur overnight during low

flow periods.

Motor with integral

thermal overload (typ)
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X

X

X
X

X
X

X
X

X
X

X

Utility Meter

Service

Disconnect

SPD

ATS

SCADA Panel

MPZ-A

Lighting Contactor

Station Control

Panel

Panel H

1

2

4

5

6

7

24"

8

9

Wet Well

10

11

3

12

G

G

G

G
G

2-EF-1

2-SF-1

5

14

14

13

15

Keynotes

1. Existing lighting timeclock is in this approximate location, with one 3/4" conduit

to the lighting contactor. Relocate timeclock to immediately above lighting

contactor to provide space for Panel H. Provide new conduit and re-route

existing conductors and reconnect as required.

2. Lighting switch for two strip fixtures within the control building. Demolish

existing flush-mounted switch and associated wire to provide space for new

Panel H. Abandon flush box in wall behind new panel. Provide new light

switch in surface-mounted box, with surface-mounted conduit to lighting

fixture. Locate switch close to the door frame to avoid new Panel H location.

3. Locate new Panel H to provide required working clearance.

4. Demolish existing blower 2-SF-1 and associated starter and electrical rack.

Demolish power and controls conductors to their sources in panel MPZ-A and

the SCADA panel. Cut controls conduit flush with concrete and fill with grout.

Locate and intercept existing underground power conduit to the control

building and re-route to new starter location. Connect to new blower motor as

required. Where existing underground conduit is not usable, provide new

conduit.

5. Provide new blower 2-SF-1 manual starter. See SLD.

6. Install new Screen Control Panel, furnished by Owner. See SLD, C&I

Diagram, and Mfr installation instructions.

7. Install new Level Control Panel, furnished by Owner. See C&I Diagram, and

Mfr installation instructions.

8. Screen control electrical rack. See Screen Control Rack Layout detail.

9. Rake screen. Connect all power and instrumentation according to the SLD,

C&I Diagram, and Mfr instructions. Coordinate exact locations of each

connection.

10. Provide ground rod. Bond equipment rack, rake screen, and concrete encased

rebar within channel structure to ground rod with 2 AWG SBT Cu.

11. Existing combustible gas detector equipment consisting of transducers

entering well, an indicator/transmitter, an enclosure, and rack. Power is

circuited from MPZ-A. Control conductors are routed to the SCADA panel.

Demolish all per specifications. Seal well and concrete penetrations flush with

grout.

12. Within MPZ-A turn off breaker formerly feeding 2-SF-1 as spare. Circuit new

receptacle at screen to 20A breaker. Provide new circuit breaker if required.

Provide new typed circuit directory incorporating existing directory and

modifications.

13. Connect exhaust fan 2-EF-1 as required. See SLD.

14. Verify existing electrical equipment nearby to the ventilation equipment within

the hazardous areas (see hazardous location details) comply with NEC 501.

Pull, junction, and terminal boxes without switches, breakers, or other arcing

components are allowed within Division 2 areas. Standard receptacles and

toggle switches are not allowed within classified areas. No box or equipment

of any kind is allowed within Division 1 areas unless it is rated for the location.

15. Demolish existing receptacle on vertical member of bridge crane within the

hazardous location surrounding the exhaust fan. If the receptacle is at the end

of a circuit, demolish conductors to next upstream junction and cap conduit. If

circuit feeds through to other devices, replace receptacle box with

explosionproof box and provide a poured seal-off on conduit to electrical

building.
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Wet Well Vent

Finished Grade

Hatch

60" Radius from Vent

Grade to

18" Above Hatch

36" from Edge of Hatch

Per NFPA 820-2020, Table 4.2.2, Row 14, interior of wet well and area within

36" of wet well vent comprises a hazardous (classified) location, Class I, Group

D, Division 1. Remainder of shaded area shown comprises a hazardous

(classified) location, Class I, Group D, Division 2. Installation within these areas

shall comply with NEC 501.

18" Radius from Duct

Exposed Cable Duct Sealed with Putty

Wet Well

6
Hazardous Locations - Wet Well
NTS

Min 4" wide yellow metallic detectable warning

tape. Where total width of conduits is greater than

12", provide additional tape so that no conduit is

further than 6" from tape measured horizontally.

Compacted

Backfill

Conduit

6" Min

12" Max

Min

24"

3
Conduit Trench
NTS

Concrete Footer12" Min

(Typ)

30" Min

36" Min

As Req'd

As Req'd
P1000  Unistrut or equal, 316

SST, with plastic endcaps

Max 36"

As Required

Fasteners

shall be 316

SST

2
Electrical Equipment Rack
NTS

Electrical Rack Notes

1. Dimensions are typical.

2. Concrete shall have 30-day

strength of 3000 psi.

3. All hardware shall be 316 SST.

4. Rack shall consist of min two

vertical members and two

horizontal members.

5. Support each electrical

equipment with min two

horizontal members.

Grade

Level Terminal Box Notes

1. Provide level terminal box with terminals to

transition from manufacturer-provided integral

cables for level sensors and floats to permanent

wiring.

2. Box shall be NEMA 4X SST, side-hinged with

quarter-turn latches. Size as required for

terminals and wire space.

3. Terminals shall be finger-safe and shall be

identified as corrosion resistant.

4. Conduit sizes, quantity, and fill per C&I Diagram.

5. Neatly train and securely tie all permanent

conductors to back of box.

6. Tightly seal conduit entry from level sensors and

floats with non-hardening duct seal.

Finished

Grade

Conduit to Screen

(Qty as Required)

Conduit to Control Panel

(Qty as Required)

Poured Seal-Off

Electrical rack per

Electrical Equipment

Rack detail

Rake Screen Local Controller

(Owner-furnished, Contractor-installed)
Level Terminal Box

48"

1
Screen Control Rack Layout
NTS

GFI, WP Receptacle

Circuit to 20A breaker

in MPZ-A

No box shall be less

than 24" from finished

grade to the bottom of

the box.

Polymer concrete underground

enclosure (Hand Hole), per plans

and specifications.

6" Min

Lid, Labeled for system or function,

secured with SST tamper-resistant bolts.

Conduit

(Size and quantity

per plans)

Connector

Manufacturered elbow. Min radius per

NEC or minimum cable installation

bend radius, whichever is greater.

Provide 3% grade

Min 36" on all sides

to final finished grade elevation

4" Min

6" Min

Compacted Backfill

#57 Stone

Stub up min 2" above gravel. Seal with

non-hardening duct seal to prevent

gravel from entering conduit.

4
Hand Hole
NTS

Minimum Operating

Water Level

10'

18" 18"

18"

Open Channel/

Diversion Structure

Per NFPA 820-2020, Table 5.2.2, Row 1, the area indicated with the hatch

below comprises a hazardous (classifed) location, Class 1, Group D, Division 2.

Installation with in this area shall comply with NEC 501.

Open Channel

Finished Grade

7
Hazardous Locations - Open Channel
NTS

Supply Fan Exhaust Fan

60"

36"

36"
36"36"

36"

Per NFPA 820-2020, Table 4.2.2, Row 18, the area within 18" of wet well

exhaust outlets comprises a hazardous (classified) location, Class 1, Group D,

Division 1. The remainder of the shaded area shown, within 36" of all supply or

exhaust equipment and ducting, comprises a hazardous (classified location),

Class I, Group D, Division 2. Installation within these areas shall comply with

NEC 501.

5
Hazardous Locations - Ventilation Equipment
NTS
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