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AMENDMENT NO. 0002 TO ADVERTISED RFP DACW31-03-R-0012
EFFECTIVE: MAY 09, 2003 PAGE 2 OF 4 PAGES

SPECIFICATIONS:

1) Table of Contents: Delete the Table of Contents that was issued in Amendment No. 0001, dated
March 11, 2003 and substitute therefore the attached revised Table of Contents.

2) Page 01781-7: Immediately following this page, insert the attached new SECTION 02115 —
UNDERGROUND STORAGE TANK REMOVAL.

3) Section 03300: Make the following changes to this section:

a) Page-7, Paragraph 1.6.2.1: For caissons, change the strength requirement: from “3000 ps at 28
days.” t0“4000 psi at 28 days.”

b) Page-13, Paragraph 2.1.1: Delete paragraph as issued and substitute the following sentence:
“ASTM C150, Typel, or Type |l low akalai with an dkalai content less than 0.6 percent.”

c) Page-32; Paragraph 3.10.1(a): Delete the second sentence as issued and substitute the
following: “In addition, at least one test for air content shall be made on each truckload of concrete
delivered to the site.”

d) Page-32; Paragraph 3.10.1(c): Delete the first sentence as issued and substitute the following
“In addition to lump tests which shall be made when test specimens are fabricated, at least one Sump test
shall be made in accordance with ASTM C143 for each truckload of concrete delivered to the site.”

€) Page 33, Paragraph 3.10.1(f): Delete the first sentence as issued and substitute the following:
“At least one set of test specimens shall be made, for compressive strength as appropriate, on each
different concrete mixture placed during the day for each 50 cubic yards or portion thereof of that
concrete mixture placed each day.”

4) Page 08710-4, Paragraph 2.3.5: Add the following sentence to the end of the paragraph:
“All cylinder locks shall have Schlag C Keyways or Generic SCI Keyways to meet government
requirements.”

5) Section 16403: Delete this section as originaly issued and substitute therefore the attached revised
same like-numbered section.

DRAWINGS:

6) Sheet A105: Revisethis plate that was reissued in Amendment No. 0001 in accordance with the
attached Sketch ADD-A-04.

7) Sheet A504: Revisethisplate that was reissued in Amendment No. 0001 in accordance with the
attached Sketches ADD-A-01 and ADD-A-02.

8) Sheet A801: Revisethis plate in accordance with the attached Sketch ADD-A-05.

9) Sheet A901: Revisethis plate in accordance with the attached Sketches ADD-A-06 and ADD-A-07.
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EFFECTIVE: MAY 09, 2003 PAGE 3 OF 4 PAGES

10) Sheet A902: Revise this plate in accordance with the attached Sketch ADD-A-07.

11) Sheets A904 and A905: Revise this plate in accordance with the attached Sketch ADD-A-08.

12) Sheet C200: Revise this plate in accordance with the attached Sketch ADD-C-01.
13) Sheet C400: Revise this plate in accordance with the attached Sketch ADD-C-04.
14) Sheet C403: Revisethis plate in accordance with the attached Sketches ADD-C-02 and ADD-C-03

15) Sheet E201: Revisethis plate that was reissued in Amendment No. 0001 in accordance with the
attached Sketch ADD-E-05.

16) Sheet L201: Revisethis plate that was reissued in Amendment No. 0001 in accordance with the
attached Sketch ADD-L-01.

17) Sheet S2.0: Delete this plate as issued in Amendment No. 0001 dated 03/11/03 and substitute
therefore with the attached revised same like-numbered Sheet S2.0 dated 04/21/03.

18) Sheet S2.1: Delete this plate asissued in Amendment No. 0001 dated 03/11/03 and substitute
therefore with the attached revised same like-numbered Sheet S2.1 dated 04/21/03.

19) Sheet S3.0: Revisethisplatethat in accordance with the attached Sketch ADD-S-07.

20) Sheet S3.1: Revisethisplate in accordance with the attached Sketches ADD-S-08, ADD-S-09 and
ADD-S-10.

21) Sheet S3.2: Revise this plate that was reissued in Amendment No. 0001 in accordance with the
attached Sketch ADD-S-11.

22) Sheet TOO1: Revise this plate that was reissued in Amendment No. 0001 in accordance with the
attached Sketch ADD-T-01.
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ATTACHMENTS:

1 Project Table of Contents
2 Additional Submittal Registers for Section 02115
3 Specification Section 02115
4) Specification Section 16403
5) Sketch ADD-A-01
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SECTI ON 02115A

UNDERGROUND STORAGE TANK REMOVAL

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this section to the extent
referenced. The publications are referenced in the text by basic
desi gnation only.

AMERI CAN PETROLEUM | NSTI TUTE (API)

APl RP 1604 (1996) d osure of Underground Petrol eum
St orage Tanks

APl RP 2003 (1998) Protection Against Ignitions
Arising out of Static, Lightning, and
Stray Currents

APl Std 2015 (1994) Safe Entry and d eani ng of
Petrol eum St orage Tanks

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

40 CFR 261 Identification and Listing of Hazardous
Wast e
40 CFR 262 St andards Applicable to Generators of

Hazar dous \Waste

40 CFR 264 Standards for Omers and Operators of
Hazar dous Waste Treatnent, Storage, and
Di sposal Facilities

40 CFR 265 Interim Status Standards for Omners and
Operators of Hazardous Waste Treat nent,
Storage, and Disposal Facilities

40 CFR 268 Land Di sposal Restrictions
40 CFR 279 Standards for the Managenent of Used GO |
40 CFR 280 Techni cal Standards and Corrective Action

Requirements for Owners and Operators of
Under ground Storage Tanks (UST)

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;

SECTI ON 02115A Page 1



Neval Thonmas El enentary School - Final 100% 2001016E

submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
VWrk Plan; G AE
The Work Plan within 30 days after notice to proceed. The
Contractor shall allow 30 days in the schedule for the
Governnent's review and approval. No adjustnment for tine or noney
will be made for resubnmittals required as a result of
nonconpl i ance.

Qualifications; G AR

A docunent indicating that the Contractor neets the specified
requirenents.

Sal vage Ri ghts.

A record of the disposition of salvaged naterials at the end of
the contract.

SD- 06 Test Reports
Backfill Material; G AR
Tank Contents Verification; G AR
Soi | Examination, Testing, and Analysis; G AR
Reports including the chain-of-custody records.
Backfilling; G AR
Copies of all laboratory and field test reports.
Tank Cl osure Report; G AR
3 copies of the report for each UST site opened, prepared in a
standard 3-ring binder, within 14 days of conpleting work at each
site. Each binder shall be |abeled with contract nunber, project
name, |ocation and tank nunmber; each binder shall be indexed. A
copy of the report shall be furnished to the Installation
Envi ronment al Coor di nat or.

1.3 QUALI FI CATI ONS

The Contractor shall have a mininmumof 2 years of tank renpval experience
and shall be certified by the District of Colunbia for tank renobval work.

1.3.1 Laboratory Services

For | aboratory services the Contractor shall be validated in accordance
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with state certification requirenents.
1.3.2 Support Staff

The Contractor shall identify all staff involved for the various
conponents, including personnel collecting and shippi ng sanples. The
qualifications of these staff nembers shall be detailed by the Contractor

1.4 REGULATORY REQUI REMENTS
1.4.1 Permts and Licenses

The Contractor, as required or as directed by the Contracting Oficer
shal |l obtain local, state, or federal permts and licenses that directly
i mpact the Contractor's ability to performthe work prior to commenci ng
renoval operations.

1.4.2 Statutes and Regul ati ons

Tank closures shall be carried out in accordance with 40 CFR 280, 40 CFR 262,
40 CFR 264, and 40 CFR 265 as well as the applicable District of Colunbia
regul ati ons. Hazardous nmaterial shall be transported in accordance these
regul ati ons.

1.5 PRQJECT/ SI TE CONDI Tl ONS

The work shall consist of renpval, decontam nation and di sposal of one,

10, 000 gal | on underground storage tank and associ ated piping and ancillary
equi pnment. The tank is constructed of steel and is at the |ocation shown
on the drawings. The 10,000 gallon tank was used for storing fuel oil

Resi due remaining in the tank is considered a hazardous waste. Subsurface
conditions are represented on drawi ngs. Existing native soils are
predonminantly fill soil of dense silty sand and silty clay. G oundwater
has been encountered within 10 feet of the surface. The Contractor shal
verify the actual conditions prior to submtting a bid. The site is not a
hazardous waste site but shall be given special consideration due to the
nature of the materials and hazards present until closure activities are
conpl et e.

1.5.1 Sequenci ng and Schedul i ng

The Contractor shall notify the Installation Environnmental Coordinator and
the Contracting O ficer seven days prior to tank renoval. The Contractor
shal | be responsible for contacting the Inplenentation Agency (1A in
accordance with the applicable reporting requirenents.

1.5.2 Wor k Pl an

The Contractor shall devel op, inplenent, nmintain, and supervise as part of
the work, a conprehensive plan for tank renoval and rel ated operations. As
a mnimmthe plan shall include, but not be limted to, excavation
renoval, and ultimate disposal of the tank, its contents, and any

contam nated materials. The Work Plan shall be based on work experience,
on the requirenents of this specification, and on the foll owi ng references:

SECTI ON 02115A Page 3



Neval Thonmas El enentary School - Final 100% 2001016E

a. APl RP 1604.

b. APl Std 2015

c. APl RP 2003.
No work at the site, with the exception of site inspections and
nobi |l i zation, shall be performed until the Work Plan is approved. At a

m ni mum the Work Pl an shall include:

a. Discussion of the renoval approach, tank cleaning, and tank
cutting procedures.

b. Methods to be enpl oyed for product, sludge, vapor, and punpabl e
liquid renoval; purging and inerting; and storage nethods proposed
for control of surface water.

c. Treatnent options.

d. Identification of waste, tank and contam nated soil transporters
and neans of transportation.

e. Treatnent, disposal, and alternate facilities, and neans of
treatnment, disposal or renediation.

f. Borrow source
g. Spill prevention plan.
h. Spill contingency plan.

i. Decontanination procedures, shoring plan, and safety neasures in
accordance with Section 01060 " SAFETY"

PART 2 PRODUCTS

2.1 BACKFI LL MATERI AL

Backfill material shall be obtained in accordance with Section 02315.
Non- cont am nated material renpved fromthe excavati on shall be used for
backfill in accordance with Paragraph BACKFI LLI NG

PART 3 EXECUTI ON
3.1 GENERAL REQUI REMENTS
3.1.1 Saf ety Guidelines

Personnel shall abide by the safety guidelines specified in Section 01060,
" SAFETY".

3.1.2 Bur ni ng and Expl osi ves
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Use of explosives or burning debris will not be all owed.
3.1.3 Shori ng

Shoring requirenents shall be provided in accordance with Section 01060,
" SAFETY".

3.2 TANK CONTENTS VERI FI CATI ON

Sanpling and anal ysis shall be conducted in accordance with the approved
Sanpling and Analysis Plan

3.2.1 Sanpl i ng

Tank product, punpable |iquids, tank coatings and sl udge shall be sanpl ed
by the Contractor. |If the data is not adequate, additional sanpling and
analysis to the extent required by the approved off-site facility receiving
the material shall be the responsibility of the Contractor. Meeting al
regul atory requirenents, including the preparation of hazardous materials
and waste for transportation shall be the responsibility of the Contractor

3.2.2 Anal ysi s

Tank contents shall be tested by the Contractor for the paraneters |isted
herein. Analyses shall include total petroleum hydrocarbons (TPH).

3.2.3 Characterization

Prior to renpoving any of the tank contents, the contents shall be
characterized to determine if the tank contents nust be disposed as a
hazardous waste based on |ocal, state, and Federal disposal regul ations.
Tank product, punpable |iquids, and sludge shall be characterized in
accordance with 40 CFR 261 and 40 CFR 279. The waste contents

determ nati on and acconpanying test results for each phase present in the
tank shall be subnmitted to the Contracting Oficer. The Contractor shal
be responsible for any additional requirenents identified by the di sposa
facility. The tank contents shall not be renoved until approval is given
by the Contracting O ficer.

3.3 TOPSA L
Topsoi|l shall neet the requirenents in Section 02300A EARTHWORK. Al l areas
di sturbed by tank renobval operations, other than areas to receive pavenent
or simlar surface under this contract, shall be topsoil ed.

3.4 PREPARATI ONS FOR EXCAVATI ON
Bef ore excavating, the Contractor shall renmpve all product fromthe tank;
and the tank shall be purged and vented in accordance with APl RP 1604, and
as specified herein.

3.4.1 Removal of Product, Punpabl e Liquids, and Sl udge

Tank product, punpable liquids, and sludge shall be renoved and di sposed of
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3.

by the Contractor. No Government facilities shall be used for pernmanent
storage or disposal of the wastes. Usable product shall be the property of
the Contractor. The Contractor shall provide approved containers,
vehi cl es, equi prent, |abor, signs, |abels, placards and nmani fests and
associ ated | and disposal restriction notices and notifications, necessary
for acconplishnent of the work, including materials necessary for cleaning
up spills that could occur fromtank renbval operations.

. 4.2 Cont am nat ed Wat er Di sposa

.4.2.1 Sanpling, Analysis, and Contai nment

Cont am nat ed wat er shall be sanpled and anal yzed both prior to and after
treatment. Sanpling and analysis shall be perfornmed prior to disposal for
every 50,000 gallons of contam nated water treated. The Contractor shal
provi de approved containers, vehicles, equipnent, |abor, signs, |abels,

pl acards and nanifests and associ ated | and di sposal notices and
notifications, necessary for acconplishnent of the work.

.4.2.2 Tr eat nent

Cont am nated water shall be treated onsite by oil water separation or other

nmeans as approved by the Contracting Oficer. |If contam nated water is to
be treated onsite, the proposed treatnent shall be specified in the Wrk
Pl an and submitted for approval. Tenporary storage and treatnent equi pment

shall be installed at a |ocation approved by the Contracting Oficer
Treated effluent shall be sanpled and anal yzed and the results approved by
the Contracting O ficer before discharge to the surface. Effluent shall be
treated and di scharged in accordance with the di scharge pernmt.

.5 PURG NG AND | NERTI NG

After the tank and piping contents have been renoved, but prior to
excavation beyond the top of the tank, the Contractor shall disconnect al

t he piping (except the piping needed to purge or inert the tank).

Fl ammabl e and toxi ¢ vapors shall be purged fromthe tank or the tank made
inert in accordance with APl RP 1604, with the exceptions that filling with
wat er shall not be used and, if dry ice is enployed, the Contractor shal

use a mninumof 3 pounds per 100 gall ons of tank volune. The tank

at nosphere shall be continuously nonitored for conbustible vapors if the
tank is purged, or continuously nonitored for oxygen if the tank is inerted.

.6 EXCAVATI ON

Excavation areas, as well as work near roadways, shall be nmarked in
accordance with Section 01060 " SAFETY"

.6.1 Expl oratory Trenches

Expl oratory trenches shall be excavated as necessary to determine the tank
location, limts and the location of ancillary equipnent.

6.2 Tank Excavati on
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Excavation around the perineter of the tank shall be perfornmed liniting the
amount of potentially petrol eum contam nated soil that could be nixed with
previously uncontani nated soil. Petroleum contam nated soil shall be
segregated in separate stockpiles. The Contractor shall nmintain around
the tank an excavation of sufficient size to allow workers anple roomto
conpl ete the work, but also protect the workers fromsliding or cave-ins.
Sheeting, bracing, or shoring shall be installed in the absence of adequate
side slopes if there is a need for workers to enter the excavated area.
Surface water shall be diverted to prevent direct entry into the
excavation. Dewatering of the excavation may require a discharge permt by
the State and shall be limted to all ow adequate access to the tank and

pi ping, to assure a safe excavation, and to ensure that conpaction and

noi sture requirenments are net during backfilling. Dewatering may result in
t he production of petrol eum contam nated water and/or free product. Free
product shall be recovered fromthe groundwater only as part of necessary
dewat eri ng.

3.6.3 Pi pi ng Excavati on

Excavation shall be perforned as necessary to renove tank piping and
ancillary equi pnent in accordance wth paragraphs: Shoring, Tank
Excavati on, and Qpen Excavati ons.

3.6.4 Open Excavati ons

Open excavations and stockpile areas shall be secured while awaiting
confirmation test results fromthe soil beneath the tank. The excavation
shal | be backfilled as soon as possible after tank and contam nated soi
renoval s have been conpl eted and confirnation sanpl es have been taken. The
Contractor shall divert surface water around excavations to prevent water
fromdirectly entering into the excavation

3.6.5 St ockpi | es

Uncont am nat ed excavated soil and petrol eum contam nated soil that is not a
state-regul at ed hazardous waste shall be disposed of off-site. Excavated
material that is regulated by the state as a hazardous waste and whi ch has
an obvi ous petrol eum odor as required by the District of Colunbia shall be
consi dered contami nated and shall be placed in containers such as druns,
roll-offs or dunpsters for sanpling in accordance w th paragraph Stockpiled
Mat erial Sanpling. Uncontaminated soil shall be stockpiled separately from

the contaninated soil, a safe distance away from but adjacent to, the
excavation. The container cover shall prevent rain or surface water from
comng into contact with the contamnated soil, as well as |imt the escape

of the volatile constituents in the container
3.7 REMOVAL OF PI PI NG, ANCI LLARY EQUI PVENT, AND TANK
3.7. 1 Pi pi ng and Ancillary Equi pnent
Al piping and ancillary equi pnent shall be disconnected fromthe tank.
The piping shall be renoved conpletely (interior and exterior of the tank).

Al tank ancillary equi pnent and pi pi ng connections shall be capped, except
t hose connections necessary to inert the tank within the excavation zone.
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The piping exterior and ancillary equi pnent shall be cleaned to renove al
soi|l and inspected for signs of corrosion and | eakage. The Contractor

shal |l ensure no spillage of the piping contents occurs, as specified in the
Wrk Plan, and as required in paragraph SPILLS. |[If the soil under and
around the tank pad is contaninated, the tank pad shall be renoved and

di sposed of off-site at an approved hazardous waste facility.

3.7.2 Tank

The tank shall be renoved fromthe excavation and the exterior cleaned to
renove all soil and inspected for signs of corrosion, structural danmage, or
| eakage. Al materials coning into contact with the tank, or in the
vicinity of the excavation such as shovels, slings and tools shall be of

t he non-sparking type. After renoval fromthe excavation, the tank shal

be placed on a | evel surface at an approved |ocation and secured w th wood
bl ocks to prevent novenent.

3.7.3 Cont am nated Soil, Tank and Pi pi ng Excavati on Exam nation

After the tank has been renoved fromthe ground, the adjacent and
underlying soil shall be exam ned for any evidence of |eakage. The soi
shall be visually inspected for staining after renoval of all obviously
contam nated soil, then screened for the presence of volatile and/or

sem -vol atile contam nation using a real tine vapor nonitoring instrunent.
Uncont am nated soil or petrol eum contam nated soil not regulated by the
state as hazardous waste shall be transported off-site for disposal
Cont am nated soil or suspected contaninated soil shall be containerized.
The Contracting O ficer shall deternine the extent of the contam nated soi
to be removed fromeach site. The Contractor shall report any evidence

i ndi cating that the anount of contami nated soil may exceed the individua
site limt specified, to the Contracting Oficer the sane day it is

di scovered. |If mninal additional excavation is required, the Contracting
Oficer may allow the Contractor to proceed. |If extensive contam nation is
encountered, the excavation shall be sanpled and backfilled in accordance
wi t h paragraph BACKFI LLING  After the known contaninated soil is renoved,
t he excavation shall be sanpl ed and anal yzed.

3.8 TANK CLEANI NG
3.8.1 Exterior

Soil shall be renoved fromthe exterior of the tank, piping, and associ ated
equi pnment to elimnate soil deposition on roadways during transportation to
a tenporary storage area, ensure narkings will adhere to the surfaces, and

simplify tank cutting. Soil shall be renbved using non-sparking tools.

Soil believed to be contami nated shall be renpbved and contai neri zed.

3.8.2 Tenporary Storage

If the tank is stored after the tank exterior is cleaned and ancillary
equi pnment is renoved, and prior to being cut into sections, the tank shal
be | abel ed as directed in API RP 1604, placed on bl ocks, and tenporarily
stored in the area of the existing tank site. Prior to cleaning the tank
interior the tank atnosphere shall be nmonitored for conbustible vapors and
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purged or inerted if conbustible vapors are detected.
3.8.3 Interior

The tank interior shall be cleaned using a high pressure (greater than 500
psi), low volune (less than 2 gpm) water spray until all |oose scale and
sludge is renmoved, and contamination, in the formof a sheen, is no |onger
visible in the effluent stream The interior surfaces of piping shall also
be cleaned, to the extent possible, using the sane method used for cleaning
the tank. Contam nated water generated frominterior cleaning operations
(of both piping and tank) shall not exceed the follow ng quantities for
each UST cl eaned:

UST VOLUME ( GALLONS) PERCENT OF UST VOLUME
10,000 or |less 5 or 100 gal ., whichever is |less

Al'l contami nated water resulting fromcl eani ng operations shall be handl ed
i n accordance wi th paragraph Contam nated Water Disposal. C eaning shal
be acconplished elimnating, to the greatest extent possible, the need for
personnel to enter the tank. Ceaning shall be done using specially

desi gned tank cleani ng equi pnent which allows the tank to be cleaned prior
to cutting into sections w thout requiring personnel to enter the tank or
if | ess specialized equipnment is used, the tank shall be partially

di ssected to overcone confined space entry hazards. This work shall be
acconplished in accordance with Section 01060 " SAFETY"

3.9 SO L EXAM NATI ON, TESTI NG, AND ANALYSI S

3.9.1 Tank Excavati on Sanpling Procedures
After soil known to be contani nated has been renoved or after soi
excavation is conplete, the excavation shall be sanpled with procedures,
nunber, |ocation, and nethodol ogy in accordance with state regul ati ons.
Sanpl es may be obtained fromthe pits using a backhoe with a Shel by tube
attached to the bucket.

3.9.2 St ockpi l ed Material Sanpling

Sanpling | ocations, nunber and specific procedures shall be as required by
the District of Colunbia and the disposal facility.

3.9.3 Anal ysi s

Soi |l sanples fromthe excavation and stockpiled material shall be tested in
accordance with the approved Sanpling and Analysis Plan for the follow ng
paraneters: total petrol eum hydrocarbon (TPH) benzene, ethyl benzene,

tol uene, xylene (BETX) toxicity characteristic |eaching procedure (TCLP)
Copies of all test results shall be provided to the Contracting Oficer

3.10 BACKFI LLI NG

The tank area and any other excavations shall be backfilled as soon as
possi bl e after tank and contam nated soil renovals have been conpl eted and
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confirmati on sanpl es have been taken. Contam nated soil renoval shall be
conplete after approval by the Contracting Oficer. The excavation shal
be dewatered if necessary.

3.11 Dl SPOSAL REQUI REMENTS

3.11.1 Treat ment, Disposal, and Recycling

Di sposal of hazardous wastes shall be in accordance with all local, State,
and Federal solid and hazardous waste | aws and regul ati ons; and conditions
specified herein. This work shall include all necessary personnel, |abor

transportation, packaging, detailed analyses (if required for disposal

mani festing or conpleting waste profile sheets), equipnent, and reports.
Product and punpable Iiquids renoved fromthe tank shall be recycled to the
greatest extent practicable.

3.11.2 Tank and Ancillary Equi pnent Di sposa

After the tank, piping, and ancillary equi pnrent have been renoved fromthe
excavation and the tank cleaned, the tank shall be cut into sections with
no di nension greater than 5 feet. Tank and pi ping sections shall be

di sposed of in a State approved off-site disposal facility. The tank shal
be cut into sections prior to being taken fromthe tank renoval site. The
Contractor shall not sell the tank intact. Ancillary equipnent shall be
di sposed of at an approved off-site disposal facility. Piping shall be

di sconnected fromthe tank and renoved.

3.11.3 Transportation of Wastes

Transportation shall be provided in accordance with Departnent of
Transportation (DOT) Hazardous Material Regulations and State and | oca
requi renents, including obtaining all necessary permts, |icenses, and
approvals. Evidence that a State |icensed hazardous waste transporter is
bei ng used shall be included in the SUBM TTALS.

3.11. 4 Sal vage Rights

The Contractor shall retain the rights to sal vage val ue of recycled or
recl ai mred product and nmetal not turned in to the DRMO or otherw se
identified, so long as the requirenents of 40 CFR 266 and 40 CFR 279, or
the applicable State requirenments are net. At the end of the contract, the
Contractor shall provide docunentation on the disposition of sal vaged
materi al s.

3.11.5 Records

Records shall be maintained of all waste determ nations, including
appropriate results of anal yses perforned, substances and sanple | ocation
the tine of collection, and other pertinent data as required by 40 CFR 280,
Section 74 and 40 CFR 262 Subpart D. Transportation, treatnent, disposal
net hods and dates, the quantities of waste, the nanmes and addresses of each
transporter and the disposal or reclamation facility, shall also be
recorded and avail able for inspection, as well as copies of the follow ng
docunent s:
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a. Manifests.
b. Waste anal yses or waste profile sheets.

c. Certifications of final treatnent/disposal signed by the
responsi bl e disposal facility official

d. Land disposal notification records required under 40 CFR 268 for
hazar dous wast es

3.11.6 Docunent ati on of Treatnent or D sposa

The wastes, other than recycl able or reclai nabl e product or netal, shall be
taken to a treatnent, storage, or disposal facility which has EPA or
appropriate state pernits and hazardous waste identification nunbers and
conplies with the provisions of the disposal regulations. The origina
return copy of the hazardous waste mani fest, signed by the owner or
operator of a facility legally permtted to treat or dispose of those
materials shall be furnished to the Contracting Oficer not later than 5
wor ki ng days following the delivery of those naterials to the facility; and
a copy shall be included in the Tank Cl osure Report. A statenent of
agreenment fromthe proposed treatnent, storage or disposal facility and
certified transporters to accept hazardous wastes shall be furnished to the
Contracting O ficer not |less than 14 days before transporti ng any wastes.

If the Contractor selects a different facility than is identified in the
Work Pl an, docurentation shall be provided for approval to certify that the
facility is authorized and neets the standards specified in 40 CFR 264.

3.12 SPI LLS
| mredi ate contai nment actions shall be taken as necessary to minimze
ef fect of any spill or leak. Ceanup shall be in accordance with
applicabl e Federal, State, local |aws and regul ations, and district policy
at no additional cost to the Governnent.

3.13 TANK CLOSURE REPORT
Tank Cl osure Reports shall include the following information as a m ni num

a. A cover letter signed by a licensed conpany official District of
Col unbia certifying that all services involved have been perforned

in accordance with the terns and conditions of this specification

b. A narrative report describing what was encountered at each site,
i ncl udi ng:

(1) condition of the UST
(2) any visible evidence of |eaks or stained soils.
(3) results of vapor nonitoring readi ngs.

(4) actions taken including quantities of materials treated or
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removed.
(5) reasons for selecting sanple |ocations.
(6) sanple |locations.

(7) ~collection data such as tine of collection and nethod of
preservation.

(8) reasons for backfilling site.
(9) whether or not groundwater was encountered.
c. Copies of all analyses perforned for disposal
d. Copies of all waste anal yses or waste profile sheets.
e. Copies of all certifications of final disposal signed by the

responsi bl e di sposal installation official

-- End of Section --
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PART 1

1

1

The
exte

Thomas El enentary School - Anendnent-2 2001016D

SECTI ON 16403

MOTOR CONTRCOL CENTERS, SW TCHBOARDS AND PANELBQCARDS

GENERAL
REFERENCES

publications listed below forma part of this specification to the
nt referenced. The publications are referred to in the text by basic

desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM B 187 (1994) Copper Bar, Bus Bar, Rod and Shapes

ASTM B 317 (1992a) Al unmi num Al'l oy Extruded Bar, Rod,

ASME

ASME

| EEE

NENMA

NENMA

NENMA

NENMA

NENMA

NENMA

Tube, Pipe, and Structural Shapes for
El ectri cal Purposes (Bus Conductor)

ASME | NTERNATI ONAL ( ASVE)

Bl.1 (1989) Unified Inch Screw Threads (UN and
UNR Thread Form
B1.20.1 (1983; R 1992) Pipe Threads, Genera
Pur pose (I nch)
I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)
AB 1 (1993) Ml ded Case Gircuit Breakers and
Mol ded Case Switches
ICS 1 (1993) Industrial Control and Systens
ICS 2 (1993) Industrial Control Devices,
Controllers and Assenblies
ICS 4 (1993) Industrial Control and Systens
Term nal Bl ocks
ICS 6 (1993) Industrial Control and Systens
Encl osures
PB 1 (1990) Panel boar ds
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NEVA PB 2 (1989) Deadfront Distribution Sw tchboards

NEMVA ST 1 (1988) Specialty Transfornmers (Except
CGeneral Purpose Type)

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 70 (1996) National Electrical Code as
referenced by the DC El ectrical Code

UNDERWRI TERS LABCRATORI ES (UL)

UL 44 (1991; Rev thru Jan 1995) Rubber-
I nsul ated Wres and Cabl es
UL 50 (1996; Rev thru Oct 1997) Encl osures for
El ectri cal Equi pnent
UL 67 (1993; Rev thru Nov 1995) Panel boards
UL 489 (1996; Rev thru Nov 1997) Mol ded- Case

Circuit Breakers, Ml ded-Case Sw tches,
and Circuit Breaker Encl osures

UL 845 (1995) Mdtor Control Centers

UL 891 (1994; Rev thru Jan 1995) Dead- Front
Swi t chboar ds

UL 943 (1993; Rev thru Mar 1997) G ound- Faul t
Circuit-Interrupters

UL 1063 (1993; Rev thru Cct 1994) Machi ne-Tool
Wres and Cabl es

UL 1449 (1985; Errata Apr 1986; Rev May 1995)
Transi ent Vol tage Surge Suppressors

1.2 SYSTEM DESCRI PTI ON

These specifications include the design, fabrication, assenbly, wring,
testing, and delivery of the itens of equi pnent and accessories and spare
parts listed in the Schedul e and shown on the draw ngs.

1.2.1 Rul es

The equi pnent shall conformto the requirenents of NFPA 70 unless nore
stringent requirenments are indicated herein or shown. NEMA rated and UL

| isted equi pmrent has been specified when avail able. Equi pnment nust neet
NEMA and UL construction and rating requirenments as specified. No

equi valent will be acceptable. The contractor shall inmediately notify the
Contracting Oficer of any requirenents of the specifications or contractor
proposed materials or assenblies that do not conply with UL or NEMA.
International Electrotechnical Conmm ssion (IEC) rated equi pnent will not be
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consi dered an acceptable alternative to specified NEMA ratings.
1.2.2 Coor di nati on

The general arrangenent of the notor control centers, swi tchboards and
panel boards is shown on the contract drawings. Any nodifications of the
equi pnent arrangenent or device requirenents as shown on the draw ngs shal
be subject to the approval of the Contracting Officer. |If any conflicts
occur necessitating departures fromthe drawi ngs, details of and reasons
for departures shall be submtted and approved prior to inplenenting any
change. Al equi pment shall be conpletely assenbled at the factory. The
notor control centers and sw tchboard may be di sassenbled into sections, if
necessary, for conveni ence of handling, shipping, and installation

1.2.3 St andard Products

Mat eri al and equi pnent shall be standard products of a manufacturer

regul arly engaged in their manufacture and shall essentially duplicate
itens that have been in satisfactory use for at least 2 years prior to bid
opening. Al materials shall conformto the requirenments of these
specifications. Materials shall be of high quality, free fromdefects and
i nperfections, of recent manufacture, and of the classification and grades
designated. Al nmaterials, supplies, and articles not manufactured by the
Contractor shall be the products of other recognized reputable
manufacturers. |If the Contractor desires for any reason to deviate from

t he standards designated in these specifications, he shall, after award,
submt a statenent of the exact nature of the deviation, and shall subnit,
for the approval of the Contracting O ficer, conplete specifications for
the materials which he proposes to use.

1.2.4 Nanepl at es

Nanepl ates shall be shall be as described in Section 16415 ELECTRI CAL WORK
| NTERI OR.

1.3 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submttal for the

Government. The following shall be submtted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Motor Control Center; G AE

The Contractor shall, within 30 cal endar days after date of award, submt
for the approval of the Contracting Oficer six (6) copies of electrica
equi pnment drawi ngs. The NEMA Class IS notor control center draw ngs shal
i nclude a connection diagramwith wre designations and schenatic di agrams
to illustrate operation of associated notor unit controls. An individua
wiring diagramfor each notor control center shall be submitted. Wring
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di agrams shall be in a form show ng physical arrangenment of the control
center with interconnecting wiring shown by lines or by termna
designations (wireless). A single-line diagram equipnent |ist and
nanepl ate schedul e shall be provided for each motor control center

Swi tchboard; G AE Panel boards; G AE

The Contractor shall, within 30 cal endar days after date of award, submt
for the approval of the Contracting Oficer six (6) copies of electrica
equi pnment drawi ngs. A single-line diagram equipnent |ist and nanmepl ate
schedul e shall be provided for each swi tchboard and panel board.

SD- 03 Product Data

SD-07 Certificates
Mot or Control Center

The contractor shall submt certification of factory test reports.
Certification shall be signed by official authorized to certify on behal f
of the nmanufacturer, attesting that the notor control center neets the
specified requirenents. The statement nmust be dated after the award of
this contract, must state the Contractors name and address, nust name the
project and |location, and nust |ist the specific requirenents which are
being certified.

1.4 DELI VERY, STORAGE, AND HANDLI NG

The equi pnent shall be shipped as conpletely assenbled and wired as
feasible so as to require a mninmumof installation work. Each shi pping
section shall be properly match nmarked to facilitate reassenbly, and shal
be provided with renovable lifting channels with eye bolts for attachnent
of crane slings to facilitate lifting and handling. Any relay or other
devi ce which cannot withstand the hazards of shi pnment when nounted in place
on the equi pnent shall be carefully packed and shi pped separately. These
devi ces shall be marked with the nunber of the panel which they are to be
nounted on and fully identified. Al finished painted surfaces and netal
wor k shal |l be wrapped suitably or otherw se protected from damage during
shipment. Al parts shall be prepared for shipnment so that slings for
handl i ng may be attached readily while the parts are in a transport truck

1.5 MAI NTENANCE

1.5.1 Accessories and Tool s
A conpl ete set of accessories and special tools unique to equi pnent
provi ded and required for erecting, handling, dismantling, testing and
mai nt ai ni ng the apparatus shall be furnished by the Contractor

1.5.2 Spare Parts
Spare parts shall be furnished as specified below. Al spare parts shal

be of the sanme material and worknmanshi p, shall neet the sane requirenents,
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and shall be interchangeable with the corresponding original parts
furni shed.

a 2 - Fuses of each type and si ze.
b 2 - Indicating | anp assenblies of each type.
c 1 - Control transforner of each type and rating.

d. 4 - Keys for notor control center door |ock
PART 2 PRODUCTS
2.1  CONNECTI ONS

Al'l bolts, studs, machi ne screws, nuts, and tapped holes shall be in
accordance with ASME Bl1.1. The sizes and threads of all conduit and
fittings, tubing and fittings, and connecting equi pnent shall be in
accordance with ASME B1.20.1. All ferrous fasteners shall have
rust-resistant finish and all bolts and screws shall be equi pped with
approved | ocki ng devices. Manufacturer's standard threads and construction
may be used on small itens which, in the opinion of the Contracting
Oficer, are integrally replaceable, except that threads for external
connections to these items shall neet the above requirenents.

2.2 MOLDED CASE Cl RCU T BREAKERS

Circuit breakers nay be installed in sw tchboard, panel boards, notor
control center, comnbination nobtor controllers or encl osure.

Mol ded case circuit breakers shall conformto the applicable requirenents
of NEMA AB 1 and UL 489. The circuit breakers shall be nanually-operated,
shal | be qui ck-nmake, quick-break, common trip type, and shall be of
automatic-trip type unless otherw se specified or indicated on the

drawi ngs. All poles of each breaker shall be operated sinultaneously by
neans of a conmon handle. The operating handles shall clearly indicate
whet her the breakers are in "On," "Of," or "Tripped" position and shal
have provisions for padlocking in the "Of" position. Personnel safety
line term nal shields shall be provided for each breaker. The circuit
breakers shall be products of only one nanufacturer, and shall be

i nt erchangeabl e when of the same frane size. Were indicated on the

drawi ngs, circuit breakers shall be provided with shunt trip devices. Were
i ndi cated on the drawi ngs, circuit breakers shall be provided with bel

al arm contacts that close on autonatic operation only. The contacts shal
be suitable for 125 volts DC and shall reset when the breaker is reset.

2.2.1 Trip Units

Except as otherwi se noted, the circuit breakers, of frane sizes and the
trip unit ratings as shown on the draw ngs, shall be provided with

conbi nati on thernmal and instantaneous nagnetic or solid state trip units.
The Governnent reserves the right to change the indicated trip ratings,
within frame limts, of the trip devices at the tine the shop drawi ngs are
submitted for approval. The breaker trip units shall be interchangeable
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and the instantaneous magnetic trip units shall be adjustable on frane
sizes larger than 150 anperes. Nonadjustabl e instantaneous magnetic trip
units shall be set at approximately 10 tinmes the continuous current ratings
of the circuit breakers. Solid state trip units shall be installed in main
swi t chboard and where indicated, shall also have adjustable long tine

pi ck-up and del ay, short tinme pick-up and del ay, and ground fault pick-up
and del ay.

Al electronics shall be self-contained and require no external relaying,
power supply, or accessories. Printed circuit cards shall be treated to
resi st noisture absorption, fungus growth, and signal |eakage. All

el ectronics shall be housed in an encl osure which provides protection

agai nst arcs, magnetic interference, dust, and other contamn nants.
Solid-state sensing shall neasure true RVMB current with error | ess than one
percent on systens with distortions through the 13th harnonic. Peak or
average actuating devices are not acceptable. Current sensors shall be
torodial construction, encased in a plastic housing filled with epoxy to
protect agai nst danage and noisture and shall be integrally nounted on the
breaker. Were indicated on the drawi ngs, circuit breaker franes shall be
rated for 100 percent continuous duty. Circuit breakers shall have
tripping features as shown on the drawi ngs and as descri bed bel ow

a. Long-tinme current pick-up, adjustable from50 percent to 100
percent of continuous current rating.

b. Adjustable |long-tine del ay.

c. Short-tinme current pick-up, adjustable from1l.5 to 9 tines
long-tine current setting.

d. Adjustable short-tinme del ay.
e. Short-tine | square tines t switch

f. Instantaneous current pick-up, adjustable from1.5 to 9 tines
long-tine current setting.

g. Gound-fault pick-up, adjustable from 20 percent to 60 percent of
sensor rating, but not greater than 1200 anperes. Sensing of
ground-fault current at the main bonding junper or ground strap
will not be permtted. Zone-selective interlocking shall be
provi ded as shown.

h. Adjustable ground-fault delay.

i. Gound-fault | square tines t switch

j. Overload and short-tine and ground-fault trip indicators shall be
provi ded.

2.2.2 480-Volt AC Circuits
Circuit breakers for 480-volt or 277/ 480-volt AC circuits shall be rated

600 volts AC, and shall have an UL listed mininuminterrupting capacity as

SECTI ON 16403 Page 6



Neval Thomas El enentary School - Anendment-2 2001016D

i ndi cat ed.
2.2.3 Ground Fault Circuit Interrupters

UL 943. Main circuit breaker in swtchboard shall be equipped wth ground
fault circuit interrupters of ground fault class, interrupting capacity,
and voltage and current ratings as indicated. Branch circuit breakers
rated 20 anps and 120 volts shall be equi pped with ground fault
interrupters where indicated

2.2. 4 SW Circuit Breakers

Circuit breakers rated 15 anperes and intended to switch 277 volts or |ess
fluorescent lighting |oads shall be marked "SWD. "

2.2.5 HACR Circuit Breakers

Circuit breakers 60 anperes or below, 240 volts, 1-pole or 2-pole, intended
to protect nmulti-nmotor and conbination-load installations involved in
heating, air conditioning, and refrigerating equi prent shall be marked

"Li sted HACR Type."

2.2.6 Rat i ngs

Vol tage ratings shall be not |ess than the applicable circuit voltage. The
interrupting rating of the circuit breakers shall be at |east equal to the
avail abl e short-circuit current at the line termnals of the circuit
breaker and correspond to the UL listed integrated short-circuit current
rating specified for the panel boards and sw tchboards. Mol ded-case circuit
breakers shall have nom nal voltage ratings, nmaxi num conti nuous-current
ratings, and nmaxi mum short-circuit interrupting ratings in accordance wth
NEMA AB 1. Ratings shall be coordinated with system X R ratio. Series
listed circuit breakers installation shall not be all owed.

2.3 WRING

Al control wire shall be stranded tinned copper switchboard wire with
600-volt flane-retardant insulation Type SIS neeting UL 44 or Type MIW
nmeeting UL 1063, and shall pass the VW1 flane tests included in those
standards. H nge wire shall have Cass K stranding. The m ni mum size of
control wire shall be No. 14 AW Power wiring for 480-volt circuits and
bel ow shal|l be of the sanme type as control wiring and the m ni num size
shall be No. 12 AWG  Special attention shall be given to wiring and
term nal arrangenent on the termnal blocks to permt the individua
conductors of each external cable to be term nated on adjacent termna
poi nt s.

2.4  TERM NAL BLOCKS

Control circuit termnal blocks for control wiring shall be nol ded or
fabricated type with barriers, rated not |ess than 600 volts. The
termnals shall be renmovable binding, fillister or washer head screw type,
or of the stud type with contact and | ocking nuts. The terninals shall be
not less than No. 10 in size and shall have sufficient | ength and space for
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connecting at least two indented ternmnals for 10 AWG conductors to each
termnal. The termnal arrangenent shall be subject to the approval of the
Contracting O ficer and not |ess than four (4) spare terminals or 10
percent, whichever is greater, shall be provided on each bl ock or group of
bl ocks. Modul ar, pull apart, term nal blocks will be acceptable provided
they are of the channel or rail-nounted type. The Contractor shall submt
data showi ng that the proposed alternate will accommpdate the specified
nunber of wires, are of adequate current-carrying capacity, and are
constructed to assure positive contact between current-carrying parts.

2.4.1 Load Type Term nal Bl ocks

Load term nal blocks rated not |ess than 600 volts and of adequate capacity
shal | be provided for the conductors for NEMA Size 3 and snaller notor
controllers and for other power circuits except those for feeder tap units.
The term nals shall be of either the stud type with contact nuts and

| ocking nuts or of the renpvable screw type, having | ength and space for at
| east two indented termnals of the size required on the conductors to be
term nated. For conductors rated nmore than 50 anperes, screws shall have
hexagonal heads. Conducting parts between connected term nals shall have
adequat e contact surface and cross-section to operate w thout overheating.
Each connected terninal shall have the circuit designation or w re nunber
pl aced on or near the terminal in pernmanent contrasting col or

2.4.2 Marking Strips

VWhite or other light-colored plastic narking strips, fastened by screws to
each term nal block, shall be provided for wire designations. The wire
nunbers shall be made with permanent ink. The nmarking strips shall be
reversible to permit marking both sides, or two nmarking strips shall be
furnished with each block. Marking strips shall acconmpbdate the two sets
of wire nunbers. Each device to which a connection is made shall be
assigned a device designation in accordance with NEVMA ICS 1 and each device
term nal to which a connection is nade shall be marked with a distinct

term nal nmarking corresponding to the wire designation used on the
Contractor's schematic and connection diagrans. The wire (term nal point)
desi gnations used on the Contractor's wiring diagrans and printed on

term nal block nmarking strips may be according to the Contractor's standard
practice; however, additional wire and cabl e designations for
identification of renpote (external) circuits shall be provided for the
Government's wire designations. Prints of drawi ngs submtted for approval
will be so marked and returned to the Contractor for addition of the
designations to the termnal strips and tracings, along with any
rearrangement of points required.

2.5 MOTOR CONTROL CENTERS

Each notor control center shall be designed for operation on 480-volts ac
3-phase, 60-Hz system and the equi pnent shall conformto all the
applicable requirements of NEMA ICS 1, NEMA ICS 2, NEMA ICS 4and NEMA ICS 6
Vertical sections and individual units shall be listed and | abel ed under
UL 845 where ever possible. In lieu of the UL listing, certification from
any nationally recogni zed, adequately equi pped, testing agency that the

i ndi vidual units and vertical sections have been tested and conformto the
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UL requirenents of that agency will be acceptabl e when approved by the
Contracting O ficer. The notor control center shall be NEMA Class Il, Type
B or C, notor control centers in accordance with NEMA | CS 2.

2.5.1 Encl osur es

Each notor control center shall consist of the required nunber of vertica
sections of 2250 millineters (90 i nches) nom nal height, bolted together
with steel channel sills and suitable for nounting against a wall

Vertical section shall be 510 mllimeters (20 i nches) deep and buses,
control wiring, control transformers, snmall power transfornmers, termna

bl ocks, line term nals, cable supports, and clanps shall be accessible from
the front. Enclosure shall be NEMA Type 1 gasketed. The control centers
shal |l be fabricated from snmooth sel ect steel sheets shaped and reinforced
to formrigid free-standing structures. Metal thickness for enclosures
shall be not less than specified in NEMA ICS 6 without exception. Vertica
edges of sections exposed to view shall be so fabricated and bolted that
the joints will not pass a 1.6 mllineter (1/16 inch) gage. Each structure
shal | be designed for addition of future sections required. |Individua
conpartnents shall be isolated from adjacent conpartnents.

2.5.1.1 Unit Conpartnents

Each operating unit shall contain equi pnent as shown on the draw ngs,
nounted in an individual cell. The unit assenbly, except main circuit
breakers, panel boards and auxiliary control devices, shall be drawout type
renoved fromthe front, wthout rear access or disturbing other units in
the control center assenbly. Al drawout type unit assenblies shall have
positive guide rail systemto ensure alignment of connection to vertica
bus. Units shall be mechanically interlocked with the door to prevent
renoval while in the energized position. Each renovable unit shall have
provi sion for padlocking in a position in which it is disconnected fromthe
vertical bus although not renmoved fromthe stationary structure. All
ventil ating openings shall be provided with corrosion-resistant

i nsect -proof screens on the inside. Bus closing plugs shall be provided
for all unused openings in vertical bus barriers.

2.5.1.2 Mot or Control Center Doors and Covers

Each unit conpartment, including blank conpartnents for future use, shal
be provided with either a flange-forned or a rolled-edge door. Each door
shal |l be nounted on fully-conceal ed or continuous full-length piano-type
hi nges and shall be provided with positive fasteners. Door sag shall be
prevented by proper alignment of hinges nmade of sufficiently strong
material. The door fastenings shall be so interlocked to prevent opening
when the equi pment is energized. The external operating handl e shal
clearly indicate whether the equipnent is in an "ON', "OFF" or "TRI PPED'
posi tion.

2.5.1.3 Hori zontal Wreways
Structure shall have a mnimum 300 mllinmeters (12 inches) high wireway at

the top and a 150 mllineters (6 inches) mninumwreway at the bottom
Both horizontal w reways shall run the Iength of the structure. A naster

SECTI ON 16403 Page 9



Neval Thomas El enentary School - Anendment-2 2001016D

term nal block conpartnent with full length wireway space shall be provided
at the top in all Type C assenblies. Cover plates shall be provided on the
side of the assenbly to pernit extension of the horizontal bus and w reway

when vertical sections are added.

2.5.1.4 Vertical Wreways

Vertical wreways shall be provided in all vertical sections accepting

nmul tiple plug-in conponents. Vertical wreways shall connect with

hori zontal w reways at the top and bottomand be a mninum 100 m|lineters
(4 inches) wide. Barriers shall be provided in sections containing both ac
and dc vertical buses. Doors shall be provided on each vertical wreway.
The exposed surface of any door shall not deviate nore than 1.5 mllineters
(1/16-inch) froma true plane.

2.5.1.5 Sills

Channel iron foundations, conplete with bolts and drilled holes for
grouting and anchoring to the floor, shall be furnished for the conplete
length (front and rear) of each notor control center assenbly. The
channel s shall be designed for flat nounting and nmaxi mum channel depth
shall be 60 mllimeters (2-1/2 inches). Additional channel or substantia
nmetal trimshall be provided flush with the end panels to conpletely

encl ose the bases across the ends of the equi pnent assenblies.

2.5.2 Buses

Al'l buses shall be of copper or alum numand all bolted splices and
connecti ons between buses and for extensions or taps for equi pment shall be
tin or silver-plated. Copper bars and shapes for bus conductors shal
conformto the applicable requirenents of ASTM B 187 , and ASTM B 317. All
splices for field assenbly shall be bolted with at | east two bolts and
shall enploy the use of "Belleville" washers in the connection. The bus
ratings shall be based on a 65 degree Cel sius maxi numtenperature rise in
accordance with UL 845 requirenents. Bus shall have a short-circuit
current rating of not |ess than 42,000 RVB symetrical anperes. Al bus
wor k shal |l be supported on wet process porcelain insulators, glass

pol yester, or suitable nolded materi al

2.5.2.1 Hori zont al Bus

Each control center assenbly shall be provided with a three-phase nmain

hori zontal bus, with a continuous current rating not |ess than 600 anperes,
| ocated across the top of each vertical section. The ends of horizonta
buses shall be drilled for future extensions. The nmain horizontal bus
shal |l be fully insul ated.

2.5.2.2 Vertical Bus

Each vertical section shall be provided with a three-phase vertical bus
with a continuous current rating of 300 anperes connected to the horizonta
bus by brazing, welding, or bolting. Where the inconing feeder breakers
are |located at the bottomof a control center, the vertical bus in that
section shall be rated the sane as the main horizontal bus. Vertical buses
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shall extend fromthe horizontal bus to the bottomof the | owest avail able
unit nounting space. The vertical bus shall be isolated fromw reways and
equi pment in conpartnents.

2.5.2.3 Ground Bus

A copper ground bus shall be provided full width at the bottom of the notor
control center line-up. A full clanp-type sol derl ess copper or copper
alloy lug for No. 2/0 AWG stranded copper cable shall be provided at each
end of the bus for connection to the station grounding system

2.5.2.4 Neut ral Bus

A fully rated neutral bus shall be furnished continuous through the control
center. Lugs of appropriate capacity will be furnished.

2.5.3 Conbi nation Starters

Conbi nati on motor controller units shall contain sw tchboard and RK5 fuses,
auxiliary and pilot devices and a nmagnetic contactor with thermal overl oad
relays. The ratings of switches and fuses, contactors, notor controllers
and ot her devices shall be as shown on the drawings. Al conbination notor
controller units shall have short circuit ratings equal to 42,000 or
greater. Were control push-buttons, indicating |anps,
"Hand- OF f - Aut omatic" switches, and simlar control devices are associ ated
with a unit, they shall be nounted on the unit conpartnent door
Door - nobunt ed conponents shall not interfere with access within the
conpartnents.

2.5.3.1 Magneti ¢ Contactors

Magnetic contactors shall be of the NEMA sizes indicated on the draw ngs.
The rating, performance and service characteristics shall conformto the
requirenents of NEMA ICS 2 for contactors with continuous current ratings
for the duty indicated. Contactors for notor control shall be rated for
full-voltage starting (Cass A controllers). Contactors shall be suitable
for at | east 200,000 conplete operations under rated | oad without nore than
routi ne mai ntenance. The interruption arc and flame shall be m ninzed by
suitable arc chutes or other nmeans so that no danage will be done to other
portions of the device. The arc chutes, if provided, shall be easily
renovabl e wi thout renoving or dismantling other parts. The contacts shal
be easily renovable. Al current-carrying contact surfaces shall be
silver-surfaced or of other approved material to prevent the fornation of
hi gh resistance oxides. The contactor shall operate w thout chatter or
percepti ble hum whil e energized. Coils shall be suitable for continuous
operation 120-volt ac circuits. Alternating-current contactors shall be

t hree- pol e, except where otherw se noted, and shall be insulated for 600
volts ac and of the electrically- operated, magnetically-held type.
Direct-current contactors shall be two-pole, suitable for controlling
circuits operating at 125 volts dc, insulated for 250 volts dc,

el ectrically-operated, magnetically-held type and adequate for full-voltage
notor starting service.

2.5.3.2 Auxiliary Contacts

SECTI ON 16403 Page 11



Neval Thomas El enentary School - Anendment-2 2001016D

Each controller shall be provided with a mninmumof three auxiliary
contacts which can be easily changed fromnormally open to normally cl osed.
Were indicated on the drawings, a fourth auxiliary contact and red and
green indicating |ights shall be provided.

2.5.3.3 Overl oad Rel ays

Except as otherw se indicated, each controller shall be provided three NEVA
Class 20 thernmal overload relays with external nmanual reset. Prior to

shi pment of the control centers, the Contracting Oficer will furnish the
ratings of the heater elenents to be installed in the relays by the
Contractor.

2.5.3.4 I ndi vi dual Control Transforners

I ndi vi dual control transformer shall be provided on the |line side of the
unit di sconnect. The control transformers shall be rated 480-120 volts and
shall conformto the requirenents for control transfornmers in NEMA ST 1.
Control transfornmers shall have adequate volt-anpere capacity for the
control functions indicated and an additional 50 percent capacity.
Transformers shall be installed with primary fuses. Prinary fuses shall be
Class J. Except as otherw se indicated on the draw ngs, each control
transformer shall be provided with a fuse in one secondary | ead and shal
have t he ot her secondary | ead grounded.

2.5.3.5 Voltage Fault Protection

Starters shall be provided with protection agai nst phase unbal ance, phase
| oss, phase reversal, undervoltage and overvoltage. Upon sensing one of
these faults, the protector shall de-energize the starter. The protector
shal | use a conbi nati on of voltage and phase-angl e sensing to detect phase
| oss even when regenerated voltages are present. The protector shall be
connected to the |oad side of the notor circuit disconnect. The protector
shal |l have an adjustable Iine voltage trip level, adjustable trip delay,
automatic reset and nanual reset by an external nornmally closed push-button,
and Doubl e Pull Double Throw (DPDT) output contacts. Protector operation
shal | have repeatability of +1 percent of set point, nmaxi rum and a dead
band of 2 percent naximum Protector shall have green indicator to show
normal status and red indicator to show tripped status. Indicators will be
vi si bl e through the conpartnment door, when LED s are used protector shal
be covered with a clear unbreakabl e cover, when | anps are used they shal
have nanepl ates and be grouped with other indicating lights.

2.5.3.6 Control Circuit Disconnects
Control circuit power shall disconnect when the unit conpartnent is opened.
2.5.4 Gound Detector |ndicator
Ground-detector indicator (Gl) shall be rated 120-volts; have three | anps,
one per phase, three 480-120 volt transformers connected delta-we,

adj ustabl e | oadi ng resi stor for bal ancing capacitive charging current, and
push-to test-switch. GD shall provide visual indication of a single
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ground-fault on any phase (A, B, or C) of a three-phase, three-wire
ungrounded power system \When no phase is grounded, all |anps shall gl ow
at partial brightness, giving long lamp life, the push-to test switch shal
not affect the brightness of any lanp. Wen a single ground-fault occurs
on any phase, the |lanp that corresponds to the faulted phase shall be dark
and the other two |anps shall glow at full brightness. The push-to-test
switch shall cause all lanps to return to partial brightness, show ng the
Gl is functioning properly.

2.5.5 Wring for Mdtor Control Centers

Al wiring shall neet the requirements of paragraph WRI NG above
Heavy-duty clanp type termnals shall be provided by the Contractor for
termnating all power cables entering the control centers.

2.5.5.1 Contractor's Wring

The Contractor's wiring shall be formed into groups, suitably bound

toget her, properly supported and run straight horizontally or vertically.
There shall be no splices in the wiring. The manufacturer's standard
pressure-type wire termnations for connections to internal devices will be
acceptable. Termnal blocks shall be added for wiring to devices having

| eads instead of terminals. Ring tongue indented termnals shall be used
on all wires term nated on control termnal blocks for external or

i nterpanel connections and at shipping splits. Al stud term nals shal
have contact nuts and either |ocking nuts or | ockwashers.

2.5.5.2 Ext ernal Connecti ons
Power and control cables will enter the control centers at the top.
2.5.5.3 Ter mi nal Bl ocks

Term nal bl ocks shall neet the requirements of paragraph TERM NAL BLOCKS
above. |In no case shall the terminals provided for circuit breakers or
contactors acconmodate | ess than the nunber or size of conductors shown on
the drawi ngs. Special attention shall be given to wiring and term na
arrangenent on the termnal blocks to permt the individual conductors of
each external cable to be term nated on adjacent term nal points.

2.5.6 Accessories and Control Devices

Control accessories shall be provided, and shall be suitable for nounting
on the front of, or inside, the control centers as indicated on the

drawi ngs. Control accessories shall neet the applicable requirenents of
NEMA I CS 2. Relays and ot her equi pnent shall be so nobunted that nechanica
vibration will not cause fal se operation.

2.5.6.1 Control Stations
Push-button stations and sel ector switches shall conformto NEMA | CS 2
shal |l be of the heavy-duty, oil-tight type, rated 600 volts ac, and have a

contact rating designation of A600. Switches shall be provided with
escutcheon plates clearly nmarked to show operating positions. Sufficient
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contact bl ocks shall be provided to make up the electrically separate
contacts required for |ead-l1ag selector swtches.

2.5.6.2 LED | ndi cating Lights

Red and green LED s shall be furni shed where shown on the draw ngs,

i ndi cating contact "open" and "cl osed" position. The LED s shall be
accessi ble and repl aceable fromthe front of the control center through a
finished opening in the conpartnent door. The LED assenblies shall be of
the heavy duty oiltight, watertight, and dusttight type.

2.5.6.3 Control Rel ays

Control relays shall be of the electrically operated, nagnetically held,
sel f-reset, open type, suitable for nmounting inside the starter
conpartnents, and shall be 120-volt ac. Contacts shall be as indicated on
the drawi ngs and shall have a contact rating designation of A600 or N60O,
as required, in accordance with NEMA | CS 2.

2.6 SW TCHBOARDS

The switchboard shall be a dead-front sw tchboard conforning to NEVA PB 2
and | abel ed under UL 891. The switchboard shall be conpletely enclosed
sel f-supporting netal structures with the required nunber of vertical pane
sections, buses, nol ded-case circuit breakers, and other devices as shown
on the drawings. Switchboards shall be fully rated for a short-circuit
current of 65,000 synmetrical anperes RMS AC as shown on the draw ngs.

2.6.1 Encl osure

Each swi tchboard encl osure shall be NEMA type 1, built with selected snpoth
sheet steel panels of not less than 1.9 nmillineters (No. 14 gage). Exposed
panels on the front and ends shall have bent angle or channel edges with
all corner seans wel ded and ground snoboth. The front outside surfaces
shall not be drilled or welded for the purpose of attaching wires or
nounti ng devices if such holes or fastenings will be visible fromthe
front. The front panels shall be made in sections flanged on four sides
and attached to the framework by screws and arranged for ready renoval for

i nspection or mai ntenance. Ventilating openings shall be provided as
required and shall preferably be of the grille type. Al ventilating

openi ngs shall be provided with corrosion-resistant insect-proof screens on
the inside. Switchboard shall be mounted as shown on the draw ngs and
nounting materials shall be furnished by the Contractor as indicated.

2.6.2 Bus

Al'l buses shall be of copper and all bolted splices and connections

bet ween buses and for extensions or taps for equi pnment shall be tin or
silver-plate throughout. Copper bars and shapes for bus conductors shal
conformto the applicable requirenents of ASTM B 187, and ASTM B 317. All
splices for field assenbly shall be bolted with at | east two bolts and
shal |l enploy the use of "Belleville" washers in the connection. Horizonta
and vertical power buses have m nimum current ratings as shown on the
drawi ngs. The buses shall be insulated for not |ess than 600 volts. Shop
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splices and tap connections shall be brazed, pressure-welded or bolted.

Al splices for field assenbly shall be bolted. The buses shall be nounted
on insulating supports of wet process porcelain, glass polyester, or
suitabl e nol ded material, and shall be braced to withstand not |ess than
65, 000 symetrical anperes AC as indicated on the draw ngs.

2.6.3 Groundi ng Bus

An copper ground bus, rated not |ess than 2000 anps, extending the entire
| ength of the assenbled structure, shall be nobunted near the bottom of
enclosure. A full clanp-type sol derl ess copper or copper alloy lug for No.
4/ 0 AWG stranded copper cable shall be provided for connection to other
groundi ng system as shown on the draw ng.

2.6.4 Conponent s

Each swi tchboard shall be equi pped with nol ded-case circuit breakers
conform ng to paragraph MOLDED CASE Cl RCU T BREAKERS and with frane sizes,
trip ratings, and term nal connectors for attachnent of outgoing power
cabl es as shown on the drawings. The circuit breakers shall be

i ndividual ly stationary nounted, for the main breakers, and shall be
operabl e and renovable fromthe front. The group-nmounted circuit breakers
shal | be provided conplete with bus work in an integrated assenbly on the
swi tchboard and shall conformto the applicable requirements of paragraph
PANEL BOARDS

2.7 EQUI PMENT FOR ELECTRI CI TY METERI NG BY OMNER
Meter: Electronic kilowatt-hour/demand neasuring to record electricity
used and hi ghest peak demand over a time period according to electric
utility. Meter is designed for use on the type and rating of circuit
indicated for its application

1. Kilowatt-Hour Display: Digital liquid crystal

2. Kilowatt-Demand Display: Digital, liquid-crystal type to register
hi ghest peak denand.

3. Enclosure: NEMA 250, Type 1, mininum wth hasp for padl ocking or
seal i ng

4. Menory Back-up: Self-contained to maintain nenory throughout power
out ages of 72 hours, m ni num

5. Sensors: Current-sensing type, with current or voltage output,
selected for optinumrange and accuracy for the ratings of the circuits
indicated for this application. Amreter range fromO to indication
shal | be 2000 anperes. Voltneter shall be range 0 to 600 volts.

a. Type: Solid core.

6. Accuracy: Nationally recognized testing |laboratory certified to
meet ANSI Cl2.1 specifications.
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7. Demand Signal Conmunication Interface: Match signal to building
aut onation systeminput that conveys data on instantaneous/integrated
demand | evel neasured by neter used for load switching to control
demand. Coordinate with Contracting O ficer for building automation
system i nterfaci ng equi prent.

Current-Transformer Cabinets: Listed or recommended by netering equi pment
manuf acturer for use with sensors indicated.

Met eri ng Equi prent Manufacturers: Subject to conpliance with requirenents,
provi de products by one of the foll ow ng:

E- MON Cor por ati on.

Nati onal Meter Industries, Inc.
Osaki Meter Sales, Inc.
Approved equal

N .

.8  TVSS DEVI CES

| EEE C62.41, integrally nounted, plug-in style, solid-state,
paral | el -connected, sine-wave tracking suppression and filtering nodul es.

M ni mum si ngl e-i npul se current rating shall be as foll ows:
Line to Neutral: 240,000 anps.

1. Line to Gound: 240,000 anps.
2. Neutral to Gound: 240,000 anps.

Protecti on nodes shall be as foll ows:
1. Line to neutral.
2. Line to ground.

3. Neutral to ground.

EM /RFlI Noi se Attenuation Using 50-ohmInsertion Loss Test: 55 dB at 100
kHz.

Cat egory C conbi nati on wave cl anpi ng vol tage shall not exceed 1,000 volts,
line to neutral and line to ground on 277/480 volt systens.

UL 1449 cl anping levels shall not exceed 800-volts, line to neutral and
line to ground on 277/480 volt systens.

Wthstand Capabilities: 3000 Category C surges with I ess than 5 percent
change in cl anpi ng vol t age.

Accessories shall include the follow ng:
1. FormC contacts, one nornally open and one nornally closed, for
renote nonitoring of systemoperation. Contacts to reverse position on

failure of any surge diversion nodul e.

2. Audible alarmactivated on failure of any surge diversion nodul e.
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2.

3. Six-digit transient-counter set to totalize transient surges that
deviate fromthe sine-wave envel ope by nore than 125 volts.

4. 600 volt AC rated, 60 anps, 200 KAIC m ni num fused di sconnect
switch integral to TVSS.

9 PANELBOARDS

Panel boards shall consist of assenblies of nol ded-case circuit breakers

wi th buses and terminal lugs for the control and protection of branch
circuits to notors, heating devices and ot her equi pnent operating at 480
volts AC or less. Panel boards shall be UL 67 |abeled. "Loadcenter" type
panel s are not acceptable. Panel boards shall be designed for installation
in surface-nmounted or flush-nounted cabinets accessible fromthe front
only, as shown on the drawi ngs. Panel boards shall be fully rated for a
short-circuit current as indicated on the drawings. Series listed circuit
breakers shall not be acceptabl e.

.9.1 Encl osure

Encl osures shall nmeet the requirenments of UL 50. Al cabinets shall be
fabricated fromsheet steel of not less than No. 10 gage if flush-nounted
or nmounted outdoors, and not |less than No. 12 gage if surface-nounted

i ndoors, with full seam wel ded box ends. Flush-nounted shall be hot-di pped
gal vani zed after fabrication. Front edges of cabinets shall be
formflanged or fitted with structural shapes welded or riveted to the
sheet steel, for supporting the panelboard front. Al cabinets shall be so
fabricated that no part of any surface on the finished cabinet shal

deviate froma true plane by nore than 1/8 inch. Holes shall be provided
in the back of indoor surface-munted cabinets, with outside spacers and
inside stiffeners, for nounting the cabinets with a 1/2 inch clear space
bet ween t he back of the cabinet and the wall surface. Flush doors shall be
nount ed on hinges that expose only the hinge roll to view when the door is
cl osed. Each door shall be fitted with a conbined catch and | ock, except
that doors over 24 inches long shall be provided with a three-point latch
having a knob with a T-handle, and a cylinder |lock. Two keys shall be
provided with each | ock, and all |ocks shall be keyed alike. Finished-head
cap screws shall be provided for nounting the panel board fronts on the
cabinets. Enclosure shall have naneplates in accordance w th paragraph
NAMVEPLATES. Directory holders, containing a neatly typed or printed
directory under a transparent cover, shall be provided on the inside of
panel board doors.

.9.2 Buses

Al'l panel boards shall be of the dead-front type with buses and circuit
breakers mounted on a plate or base for installation as a unit in a
cabinet. Al buses shall be of copper and shall be tin or silver-plated.
Copper bars and shapes for bus conductors shall conformto the applicable
requi renents of ASTM B 187, and ASTM B 317. The si zes of buses and the
detail s of panel board construction shall neet or exceed the requirenents of
NEMA PB 1. Suitable provisions shall be nmade for nounting the bus within
panel boards and adjusting their positions in the cabinets. Term nal |ugs
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required to accommpdat e the conductor sizes shown on the drawi ng, shall be
provided for all branch circuits larger than No. 10 AWG A groundi ng | ug
suitable for 1/0 AWG wire shall be provided for each panel board.

2.9.3 Conponent s
Each branch circuit, and the main buses where so specified or shown on the
drawi ngs, shall be equi pped with nol ded-case circuit breakers having
overcurrent trip ratings as shown on the drawings. The circuit breakers
shal |l be of a type designed for bolted connection to buses in a panel board
assenbly, and shall neet the requirements of paragraph MOLDED CASE Cl RCU T
BREAKERS. Circuit breakers of the same frame size and rating shall be
i nt erchangeabl e.

2.10 TVSS PANELBOARDS
Doors: Front nounted; secured with vault-type latch with tunbler |ock
keyed alike. Manufacturer's standard enanel finish over
corrosion-resistant treatment or prinmer coat.
Mai n Overcurrent Devices: Thernal-nmagnetic circuit breaker
Branch Overcurrent Protective Devices: Bolt-on circuit breakers.

Bus: Copper phase and neutral buses; 200-percent capacity neutral bus.

TVSS Device: |EEE C62.41, integrally nounted, plug-in-style, solid-state,
paral | el -connected, sine-wave tracking suppression and filtering nodul es.

1. Mnimmsingle-inpulse current rating shall be as foll ows:
a. Line to Neutral: 100, 000-anps.
b. Line to Gound: 100, 000-anps.
c. Neutral to Gound: 50, 000-anps.
2. Protection nodes shall be as follows:
a. Line to neutral
b. Line to ground.

c. Neutral to ground.

3. EM/RFI Noise Attenuation Using 50-ohmInsertion Loss Test: 55 dB
at 100 kHz.

4. UL 1449 cl anping levels shall not exceed 400 volts, line to neutral
and line to ground on 120/ 208 volts systens.

5. Wthstand Capabilities: 3000 Category C surges with | ess than
5-percent change in clanping voltage.

6. Accessories shall include the follow ng:
a. FormC contacts, one nornmally open and one normally cl osed,

for renote nonitoring of systemoperation. Contacts to reverse
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position on failure of any surge diversion nodul e.

b. Audible alarmactivated on failure of any surge diversion
nodul e.

c. Six-digit transient-counter set to total transient surges that
deviate fromthe sine-wave envel ope by nore than 125 volts.

2.11  SOURCE QUALI TY CONTRCL
2.11.1 Equi pnent Test Schedul e

The Governnent reserves the right to witness tests. Provide equipnent test
schedul es for tests to be perforned at the nmanufacturer's test facility.
Submit required test schedule and | ocation, and notify the Contracting

O ficer 30 cal endar days before schedul ed test date. Notify Contracting

O ficer 15 cal endar days in advance of changes to schedul ed date.

a. Test Instrunent Calibration

(1) The manufacturer shall have a calibration program which
assures that all applicable test instrunents are nmaintained within
rated accuracy.

2) The accuracy shall be directly traceable to the Nationa
Institute of Standards and Technol ogy.

(3) Instrunent calibration frequency schedul e shall not exceed 12
nmonths for both test floor instrunents and | eased specialty
equi pnent .

(4) Dated calibration |labels shall be visible on all test
equi pnent .

(5) Calibrating standard shall be of higher accuracy than that of
the instrunent tested.

(6) Keep up-to-date records that indicate dates and test results
of instruments calibrated or tested. For instrunments calibrated
by the manufacturer on a routine basis, inlieu of third party
calibration, include the foll ow ng:

(a) Miintain up-to-date instrunent calibration instructions
and procedures for each test instrunent.

(b) Ildentify the third party/laboratory calibrated instrunent
to verify that calibrating standard is net.

2.11.2 Swi t chboard Desi gn Tests
NEMA PB 2 and UL
2.11.2.1 Desi gn Tests
Furni sh docunentation showing the results of design tests on a product of

the sane series and rating as that provided by this specification
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2.

a. Short-circuit current test
b. Enclosure tests
c. Dielectric test
11. 3 Swi t chboard Production Tests
NEMA PB 2 and UL 891. Furnish reports which include results of production
tests performed on the actual equipnent for this project. These tests
i ncl ude:
a. 60-hertz dielectric tests

b. Mechanical operation tests

c. Electrical operation and control wiring tests

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

El ectrical installations shall conformto | EEE C2, NFPA 70, and to the
requi renents specified herein

.2 | NSTALLATI ON OF EQUI PMENT AND ASSEMBLI ES

Install and connect equi pnent furnished under this section as indicated on
proj ect draw ngs, the approved shop drawi ngs, and as specified herein

2.1 Swi t chboar d

NEMA PB 2.1

.2.2 Meters and | nstrunent Transforners

NEMA C12. 1.

. 2.3 Gl vani zi ng Repair

Repai r damage to gal vani zed coati ngs using ASTM A 780, zinc rich paint, for
gal vani zi ng damaged by handling, transporting, cutting, welding, or
bolting. Do not heat surfaces that repair paint has been applied to.

.3 FOUNDATI ON FOR EQUI PMENT AND ASSEMBLI ES

.3.1 Interior Location

Mount switchboard on concrete slab. Unless otherw se indicated, the slab
shall be at |east 4 inches thick. The top of the concrete slab shall be
approxi mately 4 inches above finished floor. Edges above floor shall have
1/2 inch chanfer. The slab shall be of adequate size to project at |east 8
i nches beyond the equi pnent. Provide conduit turnups and cabl e entrance
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space required by the equi pnent to be nmounted. Seal voids around conduit
openings in slab with water- and oil -resi stant caul king or sealant. Cut
of f and bush conduits above slab surface as required by PEPCO

3.4 FI ELD QUALI TY CONTROL
Contractor shall subnit request for settings of breakers to the Contracting
O ficer after approval of switchboard and at |east 30 days in advance of
their requirement.

3.4.1 Per f ormance of Acceptance Checks and Tests
Performin accordance with the manufacturer's recomendati ons and i ncl ude
the follow ng visual and nmechanical inspections and electrical tests,
perfornmed in accordance with NETA ATS.

3.4.1.1 Swi t chboard Assenbli es

a. Visual and Mechani cal | nspection

(1) Conpare equi pnent naneplate data with specifications and
approved shop draw ngs.

(2) Inspect physical, electrical, and nmechanical condition

(3) Confirmcorrect application of nanufacturer's recomended
| ubri cants.

(4) Verify appropriate anchorage, required area cl earances, and
correct alignnent.

(5) Inspect all doors, panels, and sections for paint, dents,
scratches, fit, and nissing hardware.

(6) Verify that fuse and circuit breaker sizes and types
correspond to approved shop draw ngs.

(7) Verify that current transforner ratios correspond to approved
shop draw ngs.

(8) Inspect all bolted electrical connections for high resistance
usi ng | owresi stance ohnmeter, verifying tightness of accessible
bolted el ectrical connections by calibrated torque-wench nethod,
or perform ng thernographic survey.

(9) Confirmcorrect operation and sequencing of electrical and
mechani cal interlock systens.

(10) dean swi tchboard.

(11) Inspect insulators for evidence of physical danage or
cont am nat ed surfaces

(12) Verify correct barrier and shutter installation and
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3.4.1.2

operati on.
(13) Exercise all active conponents.

(14) Inspect all mechanical indicating devices for correct
operation.

(15) Verify that vents are clear

(16) Test operation, alignnment, and penetration of instrunent
transformer withdrawal disconnects.

(17) Inspect control power transforners.

El ectrical Tests

(1) Performinsulation-resistance tests on each bus section
(2) Performoverpotential tests.

(3) Performinsulation-resistance test on control wiring; Do not
performthis test on wiring connected to solid-state conponents.

(4) Performcontrol wiring perfornance test

(5) Performprimary current injection tests on the entire current
circuit in each section of assenbly.

Circuit Breakers

Low Vol tage Mol ded Case with Solid State Trips

a.

Vi sual and Mechani cal | nspection

(1) Conpare naneplate data with specifications and approved shop
dr awi ngs.

(2) Inspect circuit breaker for correct nounting.

(3) Operate circuit breaker to ensure snooth operation

(4) Inspect case for cracks or other defects.

(5) Inspect all bolted electrical connections for high resistance
using | ow resi stance ohnmeter, verifying tightness of accessible
bol ted connections and/ or cabl e connections by calibrated
torque-w ench nethod, or perform ng thernographic survey.

(6) Inspect mechani smcontacts and arc chutes in unseal ed units.

El ectrical Tests

(1) Performcontact-resistance tests.
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3.4.1.3

3.4.1. 4

(2) Performinsulation-resistance tests.

(3) Perform Breaker adjustnents for final settings in accordance
with Governnent provided settings

(4) Performlong-tine delay tine-current characteristic tests.

(5) Deternine short-tine pickup and delay by prinary current
i njection.

(6) Deternine ground-fault pickup and tine delay by prinmary
current injection

(7) Deternine instantaneous pickup current by primary injection
(8) Verify correct operation of any auxiliary features such as

trip and pickup indicators, zone interlocking, electrical close

and trip operation, trip-free, and anti-punp function.

Current Transforners

Vi sual and Mechani cal | nspection

(1) Conpare equi pnent naneplate data with specifications and
approved shop draw ngs.

(2) Inspect physical and nmechanical condition
(3) Verify correct connection

(4) Verify that adequate clearances exist between prinmary and
secondary circuit.

(5) Inspect all bolted electrical connections for high resistance
usi ng | owresi stance ohnmeter, verifying tightness of accessible
bolted el ectrical connections by calibrated torque-wench nethod,
or perform ng thernographic survey

(6) Verify that all required groundi ng and shorting connections
provi de good contact.

El ectrical Tests

(1) Performresistance neasurenents through all bolted
connections with | owresistance ohmeter, if applicable.

(2) Performinsulation-resistance tests.
(3) Performpolarity tests.
(4) Performratio-verification tests.

Metering and Instrunentation
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3.4.1.5

Vi sual and Mechani cal | nspection

(1) Conpare equi pnent naneplate data with specifications and
approved shop draw ngs.

(2) Inspect physical and nmechanical condition
(3) Verify tightness of electrical connections.
El ectrical Tests

(1) Deternine accuracy of neters at 25, 50, 75, and 100 percent
of full scale.

(2) Calibrate watthour neters according to manufacturer's
publ i shed dat a.

(3) Verify all instrunment multipliers.

(4) Electrically confirmthat current transformer and voltage
transforner secondary circuits are intact.

Groundi ng System

Vi sual and Mechani cal | nspection

3.4.2

(1) Inspect ground systemfor conpliance with contract plans and
speci fications.

El ectrical Tests

(1) Perform ground-inpedance neasurenents utilizing the
fall-of-potential method. On systens consisting of interconnected
ground rods, performtests after interconnections are conplete.

On systens consisting of a single ground rod performtests before
any wire is connected. Take neasurenents in nornmally dry weat her,
not |ess than 48 hours after rainfall. Use a portable ground
testing negger in accordance with manufacturer's instructions to
test each ground or group of grounds. The instrunent shall be
equi pped with a nmeter reading directly in ohns or fractions
thereof to indicate the ground value of the ground rod or
groundi ng systens under test.

(2) Submt the neasured ground resistance of each ground rod and

groundi ng system indicating the location of the rod and groundi ng
system Include the test nethod and test setup (i.e., pin

| ocation) used to deternine ground resistance and soil conditions

at the time the nmeasurenents were nade.

Fol  ow- Up Verification

Upon conpl eti on of acceptance checks, settings, and tests, the Contractor

shal |

show by denonstration in service that circuits and devices are in

good operating condition and properly perform ng the intended function
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Circuit breakers shall be tripped by operation of each protective device.
Test shall require each itemto performits function not |less than three
times. As an exception to requirements stated el sewhere in the contract,
the Contracting O ficer shall be given 5 working days advance notice of the
dates and tines for checks, settings, and tests.

-- End of Section --
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DOOR SCHEDULE NOTES

1. ALL DOOR FRAMES SHALL BE CONTINUOUSLY WELDED
UNLESS OTHERWISE NOTED.

2. REFER TO MECH. DWGS. FOR LOCATIONS OF 3/4" DOOR
UNDERCUTS AT NON-RATED DOORS. OTHERWISE, ALL DOOR
UNDERCUTS SHALL BE IN ACCORDANCE WITH NFPA-80.

3. AT EXTERIOR DOOR FRAMES, DRILL DOOR FRAME JAMB TO RECEIVE
EMPTY SECURITY CONDUIT.  SECURITY WIRING AND DEVICE
INSTALLATION SHALL BE BE PERFORMED BY SEPARATE CONTRACTOR.
COORDINATE W/ELEC. DWGS. AND DOOR HARDWARE SPECIFICATION.
REFER TO BID ALLOWANCE NO. 2.

4. DOOR FRAMES SHALL BE LOCATED 6" FROM FACE OF PARTITION
TO FACE OF DOOR UNLESS OTHERWISE NOTED.

5. DOOR TYPES NOTED IN PARENTHESES REFER TO DCPS DOOR
TYPE DESIGNATORS.

6. DOOR HARDWARE SETS ARE NON—SEQUENTIAL AND HAVE BEEN
SELECTED FROM DCPS DESIGN GUIDELINE (2/15/01) MASTER
HARDWARE SET LIST.

7. DOOR LABELS INDICATED REPRESENT GOVERNMENT REQUIREMENTS
AS WELL AS CODE REQUIREMENTS.

. EXTERIOR STEEL DOORS SHALL BE INSULATED STEEL DOOR A
SYSTEMS, AS SPECIFIED IN SECTION 08110.

9. DOORS 1061 AND 1062 SHALL BE SOUND—-RATED, AS SPECIFIED IN
SECTION 08110, WITH A STC RATING OF 43, IN ACCORDANCE WITH
ASTM E-90.
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DOOR ROOM NAME THRESHOLD) 'gf REMARKS
NUMBER FROM | T0 NO.
LEVEL ONE (SHEETS NO. A101, A102)
1001 | VESTIBULE EXTERIOR 3/A902 | 45 [ADD POWER DR OPEF
1001A | VESTIBULE EXTERIOR 3/A902 | 39 |REFER TO DWG 6/A9
1002 | LOBBY CORRIDOR VESTIBULE 39 |[W/ AUTO. DR OPENE
1002A | LOBBY CORRIDOR VESTIBULE L LL 45
10028 | LOBBY CORRIDOR EXTERIOR = =7 | 3/A%02 | 45 |REFER TO DWG 6/A9
1003 | LOBBY CORRIDOR WELCOME CENTER 28
1004 | WELCOME CENTER CLOSET £160] A
1005 | CORRIDOR CONFERENCE ROOM (26 /|
1006 | CORRIDOR PRINCIPAL OFFICE 28
1007 | CORRIDOR CORRIDOR 28
1008 | CORRIDOR TOILET 26
AN A
1112 | KITCHEN CORRIDOR 6\ [ 22\
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NOTES:

1. SEE SHEET C403 FOR PAVEMENT DETAILS.

2. SEE LANDSCAPE DRAWINGS FOR SIDEWALK LAYOUT
AND DETAILS.

3. ALL RADII SHOWN WILL HAVE DIMENSION OF 5’
UNLESS NOTED OTHERWISE ON THE PLANS.

4.  ALL RADII SHOWN ARE TO EITHER THE CENTERLINE
OF THE ROAD OR THE FRONT FACE OF THE CURB.

5. PAVEMENT AND SIDEWALK CROSS SLOPES SHALL
NOT EXCEED 2%. LONGITUDINAL SLOPES SHALL NOT
EXCEED 5% UNLESS OTHERWISE SHOWN ON THE PLANS.

6. AS FIRST ORDER OF WORK, PLACE FILL TO ELEV.
19.50° WHERE FILL EXCEEDS OR EQUALS ONE FOOT.
THE TOP 6 INCHES OF FILL SHALL BE SAND AND GRAVEL.
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KEYED NOTES

ALL RECEPTACLES LOCATED NEXT TO THE
DATA OUTLETS SHALL BE ISOLATED

GROUND (IG) TYPE (ORANGE)

RECEPTACLES (TYPICAL). SEE TELCOM
DWGS.

ALL CIRCUITS WITHIN THIS AREA TO BE

#12 WIRE. (TYPICAL). DURING FIELD
INSTALLATION ANY CIRCUIT SHOWN IN

THIS AREA THAT IS ACTUALLY OVER 100’
CONTRACTOR TO USE #10 WIRE.

ALL CIRCUITS WITHIN THIS AREA TO BE
WIRED WITH #0 WIRE. (TYPICAL).

JUNCTION BOX AND DUPLEX RECEPTACLE
MOUNTED ABOVE CEILING FOR FUTURE
USE FOR A CEILING MOUNTED
PROJECTOR.

CONTRACTOR TO SIZE PULL BOXES PER
CODE REQ'MTS & FIELD INSTALLATION.
SEE RISER DIAGRAM FOR WIRE SIZES
AND CONDUIT SIZE AND NUMBER,

[6] FOR CONDUIT & WIRE SIZES SEE RISER
DIAGRAM ON SHEET E401.

JUNCTION BOX ABOVE CEILING FOR FIRE
ALARM DOOR HOLD OPENERS.
COORDINATE WITH FIRE ALARM

NTRACTOR.

FUTURE PORTABLE GENERATOR (NIC).
FOR WORK UNDER THIS CONTRACT,
REFER TO DWG E002 FOR CONDUIT
SIZES & REFER TO CIVIL DWGS. FOR
CONC. PAD LOCATION AND DETAILS
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1.

D. MATERIALS:

THE FOLLOWING ASTM STANDARDS AND DESICN STRESSES SHALL BE USED FOR
THE APPROPRIATE MATERIALS USED IN THE CONSTRUCTION OF THIS PROJECT.

2. CEMENT: ASTM C150; TYPE | OR I
ASTM C150; TYPE Il FOR CONCRETE IN CONTACT WITH EARTH
5. BLENDED HYDRAULIC CEMENT
(CEMENT SUBSTITUTES): ASTM €595, TYPE IS (LIMIT TO 35% MAX OF
CEMENTITIOUS CONTENT BY WEIGHT)
4, AGGREGATES: ASTM C33 (NORMALWEIGHT)
9. ADMIXTURES:
a. AR ENTRAINING ADMIXTURES: ASTM C260
b. CHEMICAL ADMIXTURES: ASTM C494
6. CONCRETE: AIR-ENTRAIN ALL EXPOSED CONCRETE 6% + 1 TO 1'%% BY VOLUME
UNLESS OTHERWISE NOTED. NO AR FOR STEEL TROWEL FINISH.
FC @ MAX ALLOWABLE
28 DAYS WT CHLORIDE
APPLICATION PS| (PCF) W/C (MAX) ION CONTENT
a. CAISSONS A 4000 145 0.55
b. GRADE BEAMS 4000 145 0.50
c. SLABS-ON-GRADE 3500 145 0.5 0.30 [1.00]
d. NORMALWEIGHT
ON STEEL DECK 3500 145 0.55
o 6 1 2 4
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48 BAR DIA LAP

TOP EL

4 $4 DOWELS

10 (l:RADE BEAM SEE PLAN
\ /—GRADE BEAM

[ - / SHAFT REINF (§, SIZE, SPACING)
L + DIAMETER VERTICAL TIES
¥-0 748 J3016
s RENF - L3 E e ot

WV VIV VNV R

3 CIR

SEE NOTE 4

\HES

HAFT DIA

LENGTH < 30 SHAFT DIA

NOTES:
1. SEE PLANS FOR DIMETER OF SHAFT AND BELL
AND TOP AND BOTTOM ELEVATIONS.
. SEE ACI 336.1, 336.3 AND THE SPECIFICATIONS
Nr-o" M FOR TOLERANCE ON LOCATION AND PLUMBNESS.
3. THE BOTTOM BEARING SHALL BE LEVEL AND
ALL DISTURBED MATERIAL REMOVED.
APPROX BEARING 4. EMBED > 3x SHAFT DIAMETER (OR 10°-("
EL - SEE PLAN MINIMUM).

i -0 2

BELL HEIGHT
-0,

_/L BELL DIA L
BELL VOLUME

(SHADED)

NT.S.

@DRILLED PIER WITH BELL (CAISSON)

o 6 ? 'y
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WWF (SEE NOTE 2)

CONTROL OR CONSTRUCTION JOINTS
SEE DETAILS 5/S3.1 & 6/S3.1 i}

/\/

g-——x—xJ—x X————— KX —] f——x—

~J

VAPOR RETARDER

/& ISOLATION STRIP
FULL DEPTH OF SLAB

NOTES: 1) SEE SEQUENCE OF PLACING SLAB ON GRADE

FOR LOCATION OF JOINTS.

2) PROVIDE SUPPORT CHAIRS TO HOLD WWF AND/OR
REINFORCING IN POSITION DURING CONCRETE PLACEMENT.

&

™ e — 1/2°=1-0"

@SLAB ON GRADE
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CONTROL OR CONSTRUCTION
JOINT SEE DETALS A
5/53.1 & 6/53.1 & -
PIER 4
%
PIPE COLUMN |
f_( 2 €coL
\/ W, '
i
|
CONSTRUCTION >
OR CONTROL JOINT
__AV__
1ST_PLACEMENT OND PLACEMENT ., WALL
: e
=
= | WWF (SEE NOTE 2) COL, PIER OR
= WALL FACE
- |

i x§
BRI Y& ISOLATION STRIP
FULL DEPTH OF SLAB
i ONSTRUCTION JOINT

VAPOR RETARDER

SECTION
)

NOTES: 1) SEE SEQUENCE OF PLACING SLAB ON GRADE
FOR LOCATION OF JOINTS. -
2) PROVIDE SUPPORT CHAIRS TO HOLD WWF AND/OR
"REINFORCING IN POSITION DURING CONCRETE PLACEMENT.

JOINTS AT COLUMNS AND PIERS
FOR SLAB ON GRADE

4

0o ¢ 7 4 4
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REMOVABLE PLASTIC OR HARDBOARD
PREFORMED STRIP TOOL EDGES ON
EACH SIDE OF INSERT

CUT ALTERNATE WIRES OF
WWF AT JOINT

—Q

Il ||||§

NOTES: 1§ FILL JOINT WITH SEALANT AFTER SLAB HAS BEEN CURED.

Il
[l

2) CONSTRUCTION JOINT MAY REPLACE CONTROL JOINT

3) SEE SEQUENCE OF PLACING SLAB ON GRADE FOR
LOCATION OF JOINTS.

4) SAWCUT JOINTS ARE PERMITTED WITH THE APPROVAL OF
THE STRUCTURAL ENGINEER ONLY. IF APPROVED, SAWCUT
JOINTS USING A "SOFF—CUT" MACHINE OR EQUAL
IMMEDIATELY AFTER FINISHING SLAB.

5) PROVIDE SUPPORT CHAIRS TO HOLD WWF AND/OR
REINFORCING IN POSITION DURING CONCRETE PLACEMENT.

5 SLAB ON GRADE CONTROL JOINT
FOR TYPICAL SLABS

o 6 2 4
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NOTES: PROVIDE VERTICAL CONTROL JOINTS IN THE CONCRETE
MASONRY UNIT PORTION OF ALL WALLS AND
PARTITIONS AS FOLLOWS.

1) AS SHOWN ON ARCHITECTURAL WALL ELEVATIONS.
2) WHEN WALL LENGTH EXCEEDS 25 FEET.

3) AT JUNCTIONS OF BEARING AND NON-BEARING WALLS,
CHANGES IN WALL HEIGHT OR THICKNESS, JUNCTIONS
OF WALL WITH COLUMNS AND PIERS AND INTERSECTING
WALL AND PARTITION JUNCTION WHEN THE PARTITION
EXCEEDS 12-0".

4) CONTROL JOINT SPACING SHALL NOT EXCEED 30'0"
WHENEVER FEASIBLE. CONTROL JOINTS MAY BE BEST
LOCATED AT THE ENDS OF LINTELS OVER DOOR OPENINGS
AND EXTEND UP FOR THE REMAINDER OF THE WALL HEIGHT.

5) CONTROL JOINTS TO EXTEND THRU ENTIRE WALL THICKNESS
AND FOR FULL WALL HEIGHT.

6) SUBMIT CONTROL JOINT LOCATIONS AS A SHOP DRAWING
SUBMITTAL.

CONTROL JOINT NOTES

11 JCONCRETE MASONRY

o ¢ ? ¥
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GENERAL NOTES

1. ALL CONDUITS, RACEWAYS, CABLE TRAYS, JUNCTION BOXES, BACKBOXES/FLOOR BOXES, JACH

BACKBONE AND ALL HORIZONTAL CABLING SHALL BE PROVIDED BY UNDER THIS CONTRACT.
REFER TO SPECIFICATIONS.

2. ALL CABLES SHALL ORIGINATE AND TERMINATE BASED ON THE OUTLET LOCATION
AND ASSOCIATED SYMBOL LEGEND AND NOTES.

3. ALL STATION CABLES ROUTED VIA THE CEILING OF FLOOR BELOW SHALL BE BUNDLED
SEPARATELY FROM THE CABLES SERVING WORKSTATION OUTLETS ON THAT FLOOR.

4. WORKSTATION CABLING THAT BRANCHES OFF OF THE CABLE TRAY, AND/OR KINDORF FRAMIN
SHALL BE SUPPORTED USING J—HOOKS OFF OF CEILING SUPPORT HANGERS
NO MORE THAN 5 FEET APART TO ELIMINATE CABLE STRESS. BUNDLES SHALL NOT EXCEED
IN DIAMETER, AND SHOULD BE TIE WRAPPED NO MORE THAN 6 FEET ON CENTER.

5. TELECOMM JUNCTION BOX/BACKBOX CONDUITS USED TO FEED TELECOMM

WORKSTATIONS IN INACCESSIBLE CEILING AREAS SHALL BE EXTENDED TO NEAREST
ACCESSIBLE CEILING AREA ON THE SAME FLOOR.

. NOT USED.

8. NO FURNITURE OUTLET SYMBOLS ARE SHOWN ON THE FLOOR PLANS FOR THE FURNITURE
MOUNTED OUTLETS. WHERE A TELECOMMUNICATIONS TAG IS SHOWN ON THE FLOOR PLAN

IT SHALL BE UNDERSTOOD THAT A TELECOMMUNICATIONS OUTLET SHALL BE PROVIDED
FOR THAT SPECIFIC LOCATION.

9. CONTRACTOR TO MAKE SURE THAT CONDUITS FOR TELECOMMUNICATIONS ARE INTERRUPTED
WITH A JUNCTION BOX/PULLBOX (SIZED PER EIA/TIA STANDARDS) AFTER THE SUM
OF THE BENDS ADDS UP TO 180 DEGREES. CONTRACTOR TO FOLLOW ALL EIA/TIA STANDARI
WHEN PROVIDING THE TELECOMMUNICATIONS INFRASTRUCTURE AND ASSOCIATED REQUIREMEN
IN THE ELECTRICAL SCOPE OF WORK.
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