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GUAM AUTHORITY
Gloria B. Nelson Public Service Building | 688 Route 15, Mangilao, Guam 96913
P.O. Box 3010, Hagatfia, Guam 96932
Tel. No. (671) 300-6846/48 Fax No. (671) 648-3290

Invitation for Bid: IFB-04-ENG-2025

Project:

Hagatfia Main Sewer Pump Station Redundant Force Main (Construction)
GWA Project No. 22002

Addendum No.: 02

Date:

March 26, 2025

All Potential Bidders:

This addendum is issued to modify the previously issued bid documents and/or given for informational
purposes, and is hereby made a part of the bid documents. Failure to acknowledge receipt of this
addendum shall be grounds for the bidder’s disqualification and rejection of the bidder’s proposal.

1. Amended engineering drawings & specifications supersede all previous

engineering drawings and specifications. Amended drawings & specifications are
meant for clarity purposes.

The following drawings and specifications were amended.

Drawings: E-106, E-115, E-116, E-118, E-125, E-200, E-300, E-305, E-306, E-315, E-
420, E-500, E-501, E-503, E-504, E-507, I-100, I-101, I-110, I-111, 1-300, 1-301, 1-302, |-
401, 1-402.

Specification Sections: Table of Contents, 22 14 29.16 (Submersible Sump Pumps), 26
29 13 (Motor Controllers), 33 01 30.11 (Television Inspection of Sewers), 33 31 23
(Sanitary Sewerage Force Main Piping), 33 32 11 (Wastewater Pumps)

Section 00410, Bid Form

Bid Form updated.

SECTION 00100 - Invitation for Bids and other sections on the bid documents that
applies, which states:

“...All questions or clarifications (Request for Information) must be submitted in writing
on or before March 26, 2025.”

Has now been changed to read:

“...All questions or clarifications (Request for Information) must be submitted in writing
on or before March 31, 2025.”

Bidders are also notified and encourage to visit the GWA website, http://guamwaterworks.org/bids/ to
ensure that addenda to the bid, answers to questions, and reminders are communicated to all bidders
throughout the solicitation process.

Miguel C. Bordallo, P.E.
General Manager


http://guamwaterworks.org/bids/
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SHEET NOTES
A.SEE LEGEND AND GENERAL NOTEA ON SHEET E-|10
TRANSFORMER SF-1 SF- 2 B.COORDI NATE WI TH GPA, ASSIST GWA I N COMPL|ET
PANEL FEEDERA ™ TRANSFORMER SUPPLY SUPPL DOCUMENTS. GPA FEES WILL BE PAID BY GWA|
T 5 2 EACH, 25 AL 6 MA | N FAN FAN
CONDUI'T RI SERS PER UNDERGROUND P-1 P-3 EF- 1 C.MEET GPA'S REQUI REMENTS FOR MATERI ALS AND
CONDUCTORS B dpr A GPA"S REQUI REMENT CIRCUI T pP-2£&1 _ 7 | pumMp h PuUMP & ODOR EXHAUST
(UNDERGROUND ROAD QRO|SSI NG) COORDI NATE A~ RVS RVS CONTRQL™ '\ \ D.SEE POWER CI RCUIT SCHEDULE ON SHEET E-11]6.
LOCATI ON FOR| BQX
\ PLACEMENT. XFMR- 2 POWER S
APRIMARY SPLI CE BO)& AT |GRADE BREAKERONI TORI NGP OKEY NOTES
A
HOI ST R
5 1 E 1 .SEWAGE PUMPS WILL BE INITIALLY | NTERLOCK|ED
- o4 i(ngﬂRé[m OPERATE AT ONE TIME. AS A CONTINGENCY, T|HE
- - -4 SHOULD BE ADEQUATE TO ALLOW FOR LATER REM(
XEMR-1 (UTILITY) PUMP P PUMP § 120V HOI ST
} : ALLOWI N FOR 4 PUMP PERATI N | MULTANE
12KV-480/277V, RV S RV S 1] 3w 2 o G 0 u S O G S u o\
3l, 4W, SO00KVA, FPARATELY DERI VED A 2 . SERVI CE DI SCONNECT SETTINGS SHALL CONFORM
22. 2KA AVAILABLE $OURCE SUPPLYI NG SPD 2 I N ADDI TI ON, SE-1 TRIP SETTING SHALL PR|OV
FAULT CURRENT AT PREMI SE WI RI NG_L* 250KA MCC.-1 CIRCUIT BREAKER TRIP SETTI NGS
TRANSFORMER = ) '
SECONDARY 3.THE GENERATOR AND BATTERY CHARGER ARE SdHH
ERAL SE- 1 REPLACEMENT BY GPA. COORDI NATE WI TH GPA.
A 480/ 277V FEEDERS AND BRANCH ClI RCUI TS.
| I 2 i W G ELECTR MCC-1 PANEL ELEVATI ON
B /NEf\AA 4 CONDUCTOR 1 4 .COORDI NATE MOTOR OVERLOAD REQUI REMENTS ANO
E NTS THE STARTERS | F NOT INTEGRAL W TH THE MdT(
5.SPD CIRCUIT BREAKER I N MCC-1 SHALL BE SI|zH
| - I SYMBOL {ON RECOMMENDATI ON. A
I I N | _ ONE LI ME SCHEDULE OF ELECTRIC SERVICE RESPONSIBILITIES
| —
G )80@ GROUNDI NG = DI AGRA .THE I NSTALLED SEWAGE PUMPS ARE EXPECTED
ELECTROBE WORK ITEM CONTRACTOR | GPA GWA EACH. THE I NI TIAL I NSTALLATI ON SHALL AR|T!I
CONDUCTOR X PAY GPA FEES X REPLACEMENTS TO 100HP EACH, I N THE FOLLQ@WI
1 L6 e Lo S _ UNDERGROUND PRIMARY CONDUITS X a . MOTOR STARTER ClI RCUIT BREAKER FRA
= el "X "X " Y | NI TIAL TRIP SETTINGS, AS SHOWN.
‘ s PEMALH 4 X « =Wl RE AND CONDUIT siIzeE As PRIMARY SPLICE BOX X b . RVS'S SHALL BE RATED 100HP, WI TH |
" ABOX SHOWN ON ONE LI NE DI AGRAL St T aa ] TRANSFORMER VAULT AND PAD X OVERLOADS, SET UP FOR THE PUMPS S
T | SWEEPS/RISERS AT POLE X THE OVERLOADS SHALL PROTECT THE N
see sEquenct e o PRIVARY CONDUCTORS X | coNDULTS FROM THE MCe 1o THE SELLOL
* TEMPORARY 5 GROUNDI NG DI AGRAM UFER PRIMARY TERMINATIONS X CONDUCTORS MATCH INITIAL PUMP SI N
CONNECTI ON. NTS SERVICE LATERAL CONDUCTORS X . THE SPLICE BOX IS SIZED FOR THE UL[I
GENERATOR AND FUEL TANK X . COORDI NATE DETAI LS TO MATCH AND LIWE
X A PROVI DED UNDER THI S PROJECT.
P10 ATS . SUBMI TTALS SHALL DEMONSTRATE THAT JIH
i} ARE BEI NG MET FOR THE I NI TI AL | NSTAL
———/SOOA, 31, 4w FUTURE
LOAD SUMMARY (SE-1, ATS-1, MCC)
_ MCC- 1 GIVEN:
i nEMA A4S
P10
- - — - Supply Voltage 480 /277V, 3 Phase, 4 Wire
BUILDING AREA 1,400 SF
)s003)
- AS General
| 480/ 277V, 800A BUSN 3i)A4W, 22.2KAIC NEEDED | S EROR TG T VAS FRES TR
I A 3 MAX I *  INTERIOR LIGHTING @ 1.5 VA/SF (PERNEC) 2,100 VA
- 4 I+ - —_ RECEPTACLES 10 @ 180 VA EA First 10kVA 1,800 VA
Remainder over 10kVA @50% 0 VA
) )20/ 3 )20/ 3 Subtotal General 5,300 VA
| | Loads HP [ Amps | Volts | Phase
M(I)DI\?IWTE(?R SEWAGE PUMP #1 100 | 1290 480 | 3 107,249 VA
SEWA GE PUMP #2 100 | 129.0 | 480 3 107,249 VA
UT 5% SEWAGE PUMP #3 100 | 129.0 | 480 3 107,249 VA
_________ _ 1 _ SEWA GE PUMP #4 100 | 129.0 | 480 3 107,249 VA @
(P15} N P15 N SF-1 SUPPLY FAN 033 | 1.0 | 480 3 831 VA
(P1L4dp— SF-2 SUPPLY FAN 075 | 16 | 480 | 3 1,330 VA
EF-1 EXHAUST FAN 075 | 16 | 480 3 1,330 VA
A 2-TON HOIST 28 | 480 3 2,328 VA
1-TON HOIST 58 | 480 3 4,822 VA
———4 TO 120V :
XFMR-2 (75KVA) 156.3 | 480 1 75,000 VA
FSF?NngRD FSF?NICgRD FSF?NICSRD FSF?NICgRD ODOR CONTROL (FUTURE) 3 50 | 480 | 3 4,157 VA
SF-1 SF-2 EF-1 ODOR Q HOI ST 1 HOI ST 2
WITH PU SUPPLY SUPPLY EXHAUST CONTROL (PNAENN'IEAL 4AX) Subtotal Loads | 518,793 VA
FAN FAN FAN (FUTURE)
TOTAL CONNECTED LOAD 524,093 VA
L oE S Eist ST ST G E \ V / ) *PLUS 25% OF LOADS(CONTINUOUS, NON-MOTOR LOADS) 875 VA
PUMP PUMP PUMP PUMP @ “PLUS 25% OF LARGEST MOTOR 26,812 VA
1 TOTAL DEMAND LOAD 551,780 VA
DEMAND AMPERAGE AT 480 V, THREE-PHASE 664 A
SUMP PUMP
MOT OR
STARTER
( NEM X) A S ; ;
(PLa>— A resine engineering
7~ Py A full-spectrum engineering company
2. 950 Executive Way | Redding, CA 96002 | (530)222-7204
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PUMP
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SHEET NOTES
A.SEE LEGEND AND GENERAL NOTES ON SHEET E-100.
B.SEE NOTES ON | NDI VI DUAL PANEL SCHEDULES.
C.EXCEPT WHERE OTHERWI SE NOTED, CONDUCTORS SHALL BE
STRANDED WITH THWN | NSULATI ON ANDCOGNBULTBE | NSTALLED
EXCEPT SOLI D CONDUCTORS MAY BE USED FOR 15, 20, 25|
BRANCH CI RCUI TS. USE COPPER EXCEPT WHERE ALUMI NUMJ](
| NDI CATED. FOR COPPER BRANCH WI RI NG USE THE FOLLOVWI
EXCEPT WHERE OTHERWI SE | NDI CATED:
CI RCUI'T PROTECTI ONL1H |A2MP|22)5|1 30| 3540|4550 60 70
COPPER WIRE SIZE |[(1A2NMG)2[10]10 8 8 6 6 4 4
GROUNDI NG WI RE SI ZIE2 |[(12N@)0 |20 10|10f10(f10 10 8
PANELA CONDUI'T SI ZE (EMTpL1/ p1r/ p2/ 21/ p3/ 43/ 21" 1" 1 1/|]4 1/|4"
STATUS: NEW LINE-TO-NEUTRAL VOLTAGE: 120 V MCB 400 A JOB NAME: HAGATNA PS ClRCUIT PROTECTI ONsoRMPSnod 11d12915d17320d229 254
<P J J g
BUS RATING (A): 400 LINE-TO-LINE VOLTAGE: 240 V A FAULT RATING: 22.2 kKAIC ARCSINE NUMBER: 2334
MOUNTING: SURFACE ENCLOSURE RATING: NEMA 4X LOCATION: ELECTRICAL ROOM  |DATE: 3/18/2025 COPPER WI RE SIZE |( BW[S)2 1 1 [ 2701/ ¢02/03/04/79¢25(
2 N . L
06 SQ % % GROUNDI NG WI RE Sl |ZzB ABWGE) 8 6 6 6 6 6 4 4
,@0’ &? Ph-A Ph-C Bkr. Ckt.|Phase | Ckt. Bkr. Ph-A Ph-C '73 f‘f% CONDUI'T SI ZE (EMTpL 1)14"1|14"1)12"1)12"1jr12"1) 2" 2"(2 1221y 2"
Description SRS kVA kVA Size No.|L1 L2 | No. Size kVA kVA % \Z2 \ Description
1 DO NOT SHARE NEUTRALS I N BRANCH CIRCUI'T WI RI NG.
CP-1 CONTROL PANEL| 4 | 5.0 —| 0.6 II gg ! L 2 %9 L 11 8.9 | 1 |GEN, ELECT, BATH LIGHTS
CP-1 CONTROL PANEL| 4 | 5.0 || 0.6 II 3\0 3 — 4 2-9 [ 1.1 9.0 | 2 |RECEPTACLES
20 5} 6 20 — OKEY NOTES
SUMP PUMP| 3 | 2.7 —| 0.3 II ri'\ 3 . ga 0.4 | /,\,.S,Q,-\g RECEPTACLES
l 3| 27 || 0.3 II A * ) || 1.1 9.0 2) RECEPTACLES
|
40 9 10 20 e |
DRYER| 3 | 28.0 —| 3.4 || m \ ¢ ~ 0.6 5.0 | 2 |GEN-1 GENERATOR BATTERY CHARGER
l 3 |28.0 ! 3.4 I /:\ 1 9- 12 %9 | 1.2 10.0| 3 [GENERATOR ROOM OVERHEAD DOOR
{NOTEZ FACP| 3 | 5.0 ;|/ 0.6 ~ * ~ 1 1.2 ] 10.0| 3 [WASHER
M\/M\/W»WVML' 20 15 16 20
A LCP| 1 | 10.0 1 1.2 ] ~ * ~ | 1.3 11.0| 7 |EF-2 EXHAUST FAN 2 NOTE 1
WH-1 WATER HEATER| 3 | 48.0 —| 5.8 II 9:(\) 17 L ¢ 18 gg || 1.2 || 10.0| 3 [LP-1
= ! 1 2 2
l 3 |48.0 | 58 | A 9 * 0 ,2 | 1.2 10.0| 3 (LP-1
WH-2 WATER HEATER| 3 | 48.0 —| 5.8 || 23 21 \ ¢ 22 ?:9 || 2.4 || 20.0| 7 |HVAC NOTE 1
1 o2 24 !
¢ 3 |48.0 58 | A 3 - A | 2.4 200 7 i
STORAGE, OFFICE, PERIMETER LIGHTS| 1 | 8.9 1.1 | %g £ * 20 39 || 0.6 || 4.9 | 1 |DRY AND WETWELL LIGHTS R
V¥V ¥V VY b D A VY VVvVYY D i
MAGMETER| 4 | 15.0 || 1.8 II ;9 27 * 28 32 | 1.2 10.0 4( LP-1 AIR COMPRESSOR
 DATARACK| 4 | 15.0 j 1.8 gg ZQ*F 30 32 || 1.2 || 10.0 4é LP-1 REDUNDANT AIR COMPRESSOR
——a a5 T 2 O A O A D QQI/'\/\"\/'\\
< CP-2| 2 | 5.0 0.6 | 39 3 4 32 %9 | 1.8 15.0 4§ THERMAL FLOW SWITCH AIR FSL-71
AT TR T | N Bg 13 X [ 18] 15.0| 49| THERMAL FLOW SWITCH AR FSL-73 A
| | | %, 2 N N, N2 N N N N N N N L L S N
SPARE | | %g C. * S 39 |I |— SPARE
SPACE —| |I 37 ¢ 38 32 || |I SPARE
SPACE || |I 39 T 40 33 |I |— SPARE
SPACE —| || =l *— 42 || || SPACE
Subtotal kVA 19.3 | 19.4 Subtotal kVA 10.4 | 11.3
Subtotal Amps 160.6(161.7 Subtotal Amps 86.8 | 94.0
Load Summary
Connected Load Demand Load
Category Description Load Description Factor Load
1 Lighting 3.92 kVA |Lighting 1.25 4.901 kVA
2 Receptacles < 10 kVA 3.72 kVA [Receptacles < 10 kVA 1.0 3.72 kVA
[r— 2 Receptacles > 10 kVA 0 kVA |Receptacles > 10 kVA 0.5 0 kVA —
3 Miscellaneous non-continuous 35.81 kVA |Misc. non-continuous 1.0 35.81 kVA
4 Miscellaneous continuous 10.8 kVA |Misc. continuous 1.25 13.5 kVA
5 Largest motor 0 kVA |Largest Motor 1.25 0 kVA
6 Sub Panel Feeder 0 kVA |Sub Panel Feeder 1.0 0 kVA
7 HVAC Equipment 6.12 kVA |HVAC Equipment 1.0 6.12 kVA
Total connected kVA 60.37 kVA |Total demand kVA 64.05 kVA
Average connected Amps 251.5 A Average demand Amps 266.9 A
Total Demand without lights or receptacles 55.43 kVA
Total Demand without lights, receptacles, or sub-panels 55.43 kVA
Notes:
. B R SHALL BE R ._COORDINATE BREAKER REQUIREMENTS WITH MANUFACTURER OF SELECTED EQUIPMENT PRIOR TO INSTALLING.
<2. BREAKER SHALL BE RED IN COLOR.
Az
4,
5.
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SHEET NOTES

A.SEE LEGEND AND GENERAL NOTES ON SHEET E-|10

()KEY NOTES
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SECTION 22 14 29.16 - SUBMERSIBLE SUMP PUMPS

PART 1 - GENERAL

1.1

A.

1.2

13

1.4

SUMMARY
Section Includes:

1. Submersible sump pumps, controls, and accessories.

SUBMITTALS

Product Data:

1. Pump type and capacity.

2. Certified pump curves showing pump performance characteristics with pump and system
operating point plotted, including NPSH curve when applicable.

3. Electrical characteristics and connection requirements.

Manufacturer's Certificate: Products meet or exceed specified requirements.

Field Quality-Control Submittals: Indicate results of Contractor-furnished tests and inspections.

Manufacturer Reports: Indicate that pumps have been installed according to manufacturer's
instructions.

Qualifications Statement:

1. Qualifications for manufacturer.

QUALITY ASSURANCE

Manufacturer: Company specializing in manufacturing products specified in this Section with
three years' experience.

WARRANTY

Furnish five-year manufacturer's warranty for sump pumps.

SUBMERSIBLE SUMP PUMPS (ADDENDUM 2) 2214 29.16 -
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PART 2 - PRODUCTS

2.1 SUBMERSIBLE SUMP PUMPS
A. Manufacturers:

1. Flygt Ready 4
2. Substitutions: Permitted.

B.  Description: Portable, submersible, vertical, centrifugal sump pump.
C.  Performance and Design Criteria:

1. Design Flow Rate: 35 gpm.

2. Design Total Dynamic Head: 15 feet.

3. Max Particle Size: 0.2 in.
D. Casing:

1. Pump Body: Cast aluminum.
2. Stator Housing: Cast aluminum.

E. Impeller:
1. Material: Polyurethane .
F. Strainer:
1. Material: Rubber
G. Shaft Material: Corrosion-resistant alloy steel.
H.  Bearings: Ball type.
l. Mounting: Rest on sump floor and secured by chain hooked taut to the wall above the sump pump.
J. Operation:

1. Electrical Characteristics: As specified in Section 26 05 03 - Equipment Wiring
Connections and following:

a. 0.6 hp.
b. Voltage: 230 V, single phase, 60 Hz.
C. Rated Circuit Ampacity: 2.7 A.

2. Motor Starter

a. Provide an across the line combination motor starter meeting the requirements of
Section 26 29 13 — Motor Controllers.
b. Defer to electrical drawings for NEMA rating and for motor starter controller

requirements. The drawings show start/stop level control. Note that the motor

SUBMERSIBLE SUMP PUMPS (ADDENDUM 2) 2214 29.16 -
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control diagrams show intrinsically safe relaying for the level switches, which shall
reside within the motor starter enclosure.

C. Provide complete shop drawings depicting the combination motor starter.
3. Level Switches
a. Defer to electrical and instrumentation drawings for level switches.

4, Coordination

a. During bid and construction, members of the Contractor’'s organization shall
coordinate on details of equipment ratings, motors, motor controllers, conductors,
terminations, controls, and overload/overcurrent protection. Coordination shall
include defining the source of supply for each element. Regardless of source of
supply, submittals for motors and motor controllers shall be coordinated, and include
ratings and other details. Coordination shall include the General Contractor, the
Electrical Contractor, and Contractors/Suppliers associated with electrical and
mechanical equipment.

5. Controls:

13— Oilresistant.

PART 3 - EXECUTION

3.1 INSTALLATION
A.  Provide line-sized ball valve, line-sized soft seated check valve on pump discharge.

B.  Furnish flexible piping between pump discharge and rigid piping anchored to wall per the
drawings.

C. Decrease from line size with long-radius reducing elbows or reducers.

D.  Support piping adjacent to pump independently of pump casings.

SUBMERSIBLE SUMP PUMPS (ADDENDUM 2) 22 14 29.16 - ¢
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3.2 FIELD QUALITY CONTROL
A.  Check, align, and certify alignment of pumps prior to startup.
B.  Startup and Performance Testing:
1. Operate pump using clear water for continuous period of 10 minutes in presence of Owner.
2. Verify pump performance by performing time-drawdown test or time-fill test.
3. Check pump and motor for high temperature and excessive vibration.
4 Check for motor overload by taking ampere readings.

3.3 DEMONSTRATION

A. Demonstrate pump startup, shutdown, routine maintenance, and emergency repair procedures to
Owner's personnel.

END OF SECTION 221429.16
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SECTION 26 29 13 - MOTOR CONTROLLERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions, apply to this Section.

B.  This Section hereby includes the applicable general requirements of Section 26 05 10,
ELECTRICAL.
1.2 WORK INCLUDED
A.  This Section covers motor controllers (motor starters).
B.  Motor controllers are typically installed in motor control center equipment. For motor
controllers shown on the Drawings in stand-alone enclosures, refer to Section 26 05 33,
RACEWAY AND BOXES, for enclosure requirements.

1.3 QUALITY ASSURANCE

A. Comply with NFPA 70, National Electrical Code, NEMA, NETA, and UL, latest editions where
applicable standards have been established.

B.  Meet the applicable requirements of Section 26 05 10, ELECTRICAL, including the following:
1. Field investigations.
2. O&M manuals.

3. Warranty.

1.4 SUBMITTALS

A.  This Section hereby includes the applicable submittal requirements of Section 26 05 10,
ELECTRICAL.

B.  Each submittal shall be accompanied by a copy of the applicable specifications, with applicable
paragraphs annotated as follows:

1. The Contractor shall use checkmarks ( ) by each Specification paragraph, which shall
denote full compliance with the paragraph as a whole. If the submittal deviates from the
requirements, then the area of deviation shall be underlined and indexed with a number or
other unique ID. Passages not underlined are represented by the Contractor as being in
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compliance. Accompanying the submittal shall be a detailed written description of the
deviations and the records thereof, with the ID’s matching those used in the
Specification. Failure to include with the submittal a copy of marked-up Specification
Section(s), along with justification(s) for any requested deviations to the Specification
requirements, shall be cause for rejection of the entire submittal with no further
consideration.

Each resubmittal shall be accompanied by a pdf copy of the prior submittal review comments,
with Contractor comment-by-comment annotations on each individual comment. Each
annotation shall clearly indicate compliance, or non-compliance, with sufficient explanation.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

GENERAL

This Section hereby includes the applicable general product requirements of Section 26 05 10,
ELECTRICAL.

MOTOR CONTROLLERS (MOTOR STARTERS)

Provide each motor with a suitable controller and devices that will perform the functions as
specified for the respective motors. Controllers shall conform to the applicable requirements of
NEMA ICS, the NEC, and UL. Provide suitable laminated phenolic nameplates for each starter
cubicle or enclosure, with blank nameplates for empty or spare units, unless designated
otherwise on the Drawings. Refer to Section 26 05 53, ELECTRICAL IDENTIFICATION, for
additional labeling requirements.

Motor horsepower ratings and enclosures shown are what is expected. This information is for
guidance only and does not limit the equipment size.

1. When motors furnished differ from the expected ratings and inrush current, make the
necessary adjustments to wiring, conduit, disconnects, motor starters, branch circuit
protection, and other affected material or equipment to accommodate the motors actually
installed, at no additional cost to the Owner.

2. Provide motor short-circuit and ground-fault protection as required by the National
Electrical Code for the nameplate rating and actual inrush current of the motors actually
provided.

Motor starters shall be of NEMA standard ratings, except none shall be smaller than Size 1,
unless otherwise indicated. Contactors shall be standard NEMA-rated sizes.

When included in a motor control center assembly, each motor control unit and feeder tap unit
shall be stab connected, except where impracticable, due to size or weight of the unit. Each
shall be in an individual compartment isolated by steel barriers, shall be front wired, and shall
have pull-apart terminal blocks for control wiring. Provide defeater mechanism for door
interlocks.

MOTOR CONTROLLERS (ADDENDUM 2) 26 29 13- 2
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2.3

A.

B.

Terminal blocks shall have covers to prevent contact with energized parts and shall be
permanently marked with the same terminal and wire numbers as shown on the control
schematics (elementary diagrams) and wiring diagrams. Identify each control conductor at both
ends. Each disconnecting device shall have barriers over the lugs on the line side.

Motor circuit protectors (MCP’s) in combination starters shall meet the applicable requirements
of NEMA AB 1 and UL 489; shall be molded case, magnetic trip only; shall be lockable in the
open position; and shall have interrupting current ratings required for the application. Each
magnetic trip only circuit breaker shall have an adjustable trip range which at least covers the
range from 800% to 1,300% of motor full-load current.

Circuit breakers in motor controllers shall be Eaton HMCP, or equal.

Full-voltage magnetic starters shall meet the requirements of NEMA ICS Class-A-with the
rating-and-enclosure-shown. Standalone combination motor starters shall be furnished with
NEMA-rated enclosures as shown on the drawings, including lockable external disconnect, and
motor control provisions as shown one the drawings and as required. Contactors used shall be
standard NEMA-rated sizes.

Motor controllers/starters, including the MCP’s in combination starters, shall be Eaton with
Eaton PowerXpert C445 Intelligent Motor Management Relay, or equal.

Manual motor starters shall be rated for the intended use, except rating shall be 1 horsepower,
minimum. They shall provide thermal overload protection for all ungrounded phases, and shall
have provision for locking in the OFF position. Manual motor starters shall meet the
requirements of NEMA ICS. Include an ON indicating light when so noted on the Drawings.
Provide suitable NEMA-rated enclosures or mount in panels as indicated.

SOLID-STATE REDUCED-VOLTAGE MOTOR STARTERS (SSRVS)

Provide SSRVS's as specified herein and as shown on the Drawings.

SSRV’s shall be an integrated package, including SCR’s, bypass contactor, motor overload
protection, 120-volt control power transformer, and controls and monitoring as required.

Solid-state motor controllers shall be of solid-state design with soft-start capabilities, and shall
have ambient temperature rating of 50 degrees C. A bypass contactor shall be provided which
will carry motor full-load current when the motor reaches operating speed. The controller shall
be designed such that the bypass contactor neither starts the motor nor interrupts motor current
on shutdown.

As a minimum, the SSRVS shall include three selectable starting modes:

1. Ramp start, with adjustable initial torque setting and adjustable ramp time.

2. Current limit start, with adjustable current limit and adjustable ramp time.

MOTOR CONTROLLERS (ADDENDUM 2) 2629 13- ¢
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3. Pump control option, with special adjustable parameters for starting and stopping the
motor in a centrifugal pump system.

E. As an acceptable alternative to the starting modes above, the SSRVS may have voltage ramps as
described below:

1. The initial voltage ramp, which lasts for five cycles, brings the motor voltage from 0 to
preset initial pedestal voltage (10% to 90%).

2. The acceleration ramp, which increases the motor voltage from the preselected initial
voltage to 100% voltage over the selected acceleration time period.

3. The fast ramp, which brings the motor voltage to 100% if the motor reaches full speed
before the end of the acceleration ramp.

F. The motor starting current may be limited. Minimum adjustable current range shall be 100% to
600% of the motor full-load current.

G.  Motor overload protection shall protect the motor from overheating under all operating
conditions, including low speed (low ventilation) operation when motor current may be less
than motor rated current. Adjustment range shall be at least 30% to 100% of the maximum
continuous rating of the starter.

H.  The bypass contactor shall be fully rated and shall close at the end of the starting cycle to
bypass the SCR’s. SCR firing shall be suspended while bypass contactor is closed.

l. Continuous output rating of each SSRVS shall be not less than 115% of the full-load rating of
the driven motor.

J. The starter shall have a maximum motor current setting that can be adjusted. Minimum
adjustment range shall be 40% to 120% of the starter frame size.

K.  The SSRVS shall have a 30-second rating not less than 300% of the starter frame size.

L.  The SSRVS shall be capable of starting a motor using a 30-second ramp time up to five times
an hour when the starting current is 300% of the motor full-load current rating.

M.  As a minimum, the following protective functions shall be provided. Error codes shall be stored
in memory.

1. Current limit: 100% to 700% of motor full-load current.

2. Overload (t): Selectable for NEMA Class 5, 10, 20, or 30.
3. Loss of input phase.

4, 50% current differential between any two phases.

5. Thyristor short circuit.

6. Heat sink overheating.
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7. Loss of output phase.
8. Stalled rotor.
9. CPU error.
N. SSRVS’s shall be Eaton Type S811, Allen-Bradley SMC-Plus Series with pump control option,
General Electric GE ASTAT-IBP, or equal.
2.4 ELAPSED TIME METERS (ETM)
A.  Elapsed time meters shall be panel mounted, synchronous motor driven, 6-digit (including
tenths of an hour), non-resettable, Eaton, or equal.
2.5 CONTROL POWER TRANSFORMERS
A.  Provide control power transformers as shown on the Drawings or as otherwise required.
Control power transformers shall be sized for the connected load.
26 MOTOR OVERLOAD RELAYS

A.  Provide electronic intelligent overload relays in motor controllers as specified herein and as
shown on the Drawings.

B. Overload relays shall include the following features:
1. Selectable Trip Class: Class 5 to Class 40

2. Thermal overload protection. Adjust for the actual motors when exact nameplate data are
available.

3. On-board I/0
a. 4 digital inputs: 120Vac or 24Vdc
b. 3relay outputs: 2 NO, 1 NO/NC
4, Optional External Expansion 1/O

5. Logic engine, allowing for programming local logic

6. On-board communications

a. Ethernet/IP
b. Modbus TCP
c. Modbus RTU
d. Web pages
e. USB
7. Realtime clock and backup non-volatile memory
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C.

D.

8. Ground fault detection
a. Pulse detection
b. Zero sequencing
c. High resistance ground

UL Certified

The overload relays shall be Eaton PowerXpert C445 Intelligent Motor Management relays, or
Schneider Tesys T overload relays, no equal.

PART 3 - EXECUTION

3.1

A.

3.2

A.

B.

GENERAL

This Section hereby includes the applicable general execution requirements of Section 26 05 10,
ELECTRICAL, including the following:

1. Protection during construction
2. Equipment installation

During bid and construction, members of the Contractor’s organization shall coordinate on
details of equipment ratings, motors, motor controllers, conductors, terminations, controls, and
overload/overcurrent protection. Coordination shall include defining the source of supply for
each element. Regardless of source of supply, submittals for motors and motor controllers shall
be coordinated, and include ratings and other details. Coordination shall include the General
Contractor, the Electrical Contractor, and Contractors/Suppliers associated with electrical and
mechanical equipment.

TESTING

Installation, start-up, and testing shall be coordinated project-wide. Meet the requirements of
Section 26 05 10, ELECTRICAL.

Provide testing and test reports as listed below and as required elsewhere in this Section.

1. Products specified in this Section shall be completely assembled, wired, adjusted, and
tested at the factory. All tests shall be in accordance with the latest version of UL,
NETA-ATS, and NEMA standards. After assembly, the complete assembly will be
tested for operation under simulated service conditions to assure the accuracy of the
wiring and the functioning of all equipment. The main circuits shall be given a dielectric
test of 2,200 volts for 1 minute between live parts and ground, and between opposite
polarities. The wiring and control circuits shall be given a dielectric test of 1,500 volts
for 1 minute between live parts and ground. (Note: SPD’s shall be disconnected during
this test.)

2. The manufacturer shall provide three certified copies of factory test reports.
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3. A certified test report of all standard production tests shall be available to the Engineer
upon request.

C. Provide Unwitnessed Factory Test (UFT) for the items specified in this Section.

D. Incorporate the items specified in this Section into the Operational Readiness Test (ORT) and
the Functional Acceptance Test (FAT). Coordinate testing with testing of other systems and
equipment.

END OF SECTION 26 19 13
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