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Wassom Middle School 8156T4

A.  CHANGESTO SPECIFICATIONS

1. Thefollowing listed accompanying new sections, each bearing the notation "(AM#1)," shall
be added to the specifications and add each to the Table of Contents:

Section No. Title
01010 CONTRACT CONSIDERATIONS
02222 EXCAVATION, TRENCHING & BACKFILLING FOR UTILITIES SYSTEMS

2. SECTION 16375 - ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND.- This
section shall be voided and the accompanying new section of the same title and number,
bearing the notation "(AM#1)," shall be substituted therefor.

3. SUBMITTAL REGISTER.

a Add the accompanying new submittal register for SECTION 02222 - EXCAVATION,
TRENCHING & BACKFILLING FOR UTILITIES SYSTEMS.

b. Void the submittal register for SECTION 16375 - ELECTRICAL DISTRIBUTION
SYSTEM, UNDERGROUND, and replace with the attached new submittal register.

Section 01000 CONSTRUCTION SCHEDULE

1. Paragraph 1.1 SCHEDULE: Change the contract duration to 440 calendar days in lieu of the
360 days indicated.

2. Paragraph 1.4.1:  Change the reference to Section 00800 to Section 01500 TEM PORARY
CONSTRUCTION FACILITIES.

3. Paragraph 1.4.3:  Delete this paragraph in its entirety.

Section 01001 GENERAL REQUIREMENTS
1. Paragraph 2.1.2: Add the following to the end of the paragraph:

“The school will conduct moving operations for these areas.”

2. Paragraph 3.4.1: Reviseto the following:

Six (6) copies of all Government Approval (GA) submittals shall be provided for materials
indicated on the drawings or specified herein. These copies shall be separated and mailed to
the addresses as indicated bel ow:

Four copies: The Contracting Officer:
Name and address to be determined at the
Preconstruction Conference.

One copy for information/record: HQ, 101* AN DIV (AASLT) & FT
CAMPBELL
Directorate of Contracting
Building 2172, 13-1/2 Street
Fort Campbell. KY 42223-5000
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Wassom Middle School 8156T4

One copy for information/record: Parkhill, Smith & Cooper, Inc.
Robert D. Rallo, P.E.
4010 Avenue R
Lubbock, TX 79412

Section 01330 SUBMITTAL PROCEDURES

1.

2.

Paragraph 3.5.1 Procedures: Edit to read as follows:
Four (4) copies. .. .. al FIO submittals. One (1) copy of al submittals shall be sent to the

Directorate of Contracting and one (1) copy to the A/E as specified in 01001 General
Requirements

Paragraph 3.5.2 (null): Retitle this section as Variations.

Section 01340 COLOR/FINISH SAMPLE BOARDS

1.

Paragraph 3.1 SUBMITTAL PROCEDURES: Change the quantity of color board submittals
from 10 to 5.

Section 01410 ENVIRONMENT PROTECTION

1.

Paragraph 1.6 WASTE DISPOSAL: Delete the reference to the 02080 ASBESTOS
ABATEMENT specification section.

Section 01500 TEMPORARY CONSTRUCTION FACILITIES

1.

Paragraph 1.1.4 Utility Services
Edit the paragraph to the following:

The Government will make all reasonably required utilities available to the Contractor from
existing outlets and supplies. The Contractor shall carefully conserve al utilities furnished
without charge.

Paragraph 1.8: Title the Section as TEMPORARY HAZARD SAFETY FENCING and edit
the paragraph to the following:

The Contractor shall furnish and erect safety fencing at temporary hazards and work site
areas considered to be hazardous to the public. The safety fencing shall be . . . . .. a the

approved location. The safety fencing shall be maintained by the contractor during the life of
the hazard and, upon completion . . .

Paragraph 1.11.1 Mowing
Edit the paragraph to the following:

Vegetation shall . .. height of 6 inches. Mowing shall be to aheight of 3 inches. Mowing . . .

Paragraph 1.11.2 Areas not Mowed
Edit the height to be 6 inches.
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Section 01560 TEMPORARY SAFETY CONTROLS
1. Paragraph 1.3.2.1 De-Energizing Lines and Equipment

Change the notification time from 21 days to 7 days.

Section 01700 CONTRACT CLOSEOUT
1. Paragraph 1.4.4 Final Record Drawings
a. Delete the second paragraph in its entirety.

Section 02050 DEMOLITION
1. Paragraph 1.6 AVAILABILITY OF WORK AREAS:

Change the specification section referenced herein to 01001 GENERAL REQUIREMENTS

2. Add paragraph 1.7 PROJECT PHASING asfollows:

These facilities will be occupied during the construction duration except during off school
time during the summer. The interior construction within classrooms and office areas may be
accomplished in groups of 6 rooms while the school isin operation. The Contractor, user and
Contracting Officer will coordinate these interior work areas.

Generalized Phasing is outlined as follows, alternative proposals will be acceptable subject to
the approval of the Contracting Officer, provided that the critical parameters contained within
these specifications are acknowledged and maintai ned.

Notice To Proceed Issued - 23 October, 1998
Phase | Begins - 2 November, 1998
Process submittals, order materials and equipment
Site mobilization
Begin Exterior mechanical/electrical work
Begin Interior work in classroom and office areas
Begin mechanical demolition in unoccupied spaces following the end of the heating
season (2 April, 1999)

Phase |1 Begins - End of regular school session
(approx 28 May, 1999)
Begin remainder of demolition
Begintiein of new HVAC systems
Begin and finish interior work required in common areas such as corridors, cafeterias,
gymnasiums, libraries, etc.
Continue interior work in classrooms and offices

Phase |11 Begins - Commencement of school year
(approx 28 Aug, 1999)
Finish tie-in and start up of new HVAC systems. Provide temporary cooling where new
cooling systems are not operational. Heating required by 1 Nov 1999.
Finish Interior Construction in classroom areas.

Substantial Completion - 6 January, 2000
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3.

Paragraph 3.7.1 Asbestos Containing Materials
a. Delete this paragraph in its entirety.

Section 04200

1.

Paragraph 2.3 Concrete Masonry Units (CMU). Add the following to the end of the
paragraph:

Units shall be manufactured with an integral water repellant admixture.

Add paragraph 2.3.3 Integral Water Repellant Admixture

Provide units made with liquid polymeric, integral water repellant admixture that does not
reduce flexural bond strength. Units made with integral water repellant, when tested as awall
assembly made with mortar containing integral water-repellent manufacturer’s mortar
additive according to ASTM E 514, with test period extended to 24hours, show no visible
water or leaks on the back of the test specimen.

a. Avallable Products: Subject to compliance with the above requirements, products that
may be incorporated into the Work include, but are not limited to, the following:

1) Block Plus W-10; Addiment Inc.
2) Dry-Block; W.R. Grace & Co., Construction Products Division.
3) Rheopel; Master Builders.

Paragraph 2.6 Mortar. Add the following to the end of the paragraph:

Mortar mix shall include a water repellant admixture.

Add paragraph 2.6.3 Water Repellent Admixture

Liquid water repellent mortar admixture intended for use with concrete masonry units,
containing integral water repellent by the same manufacturer.

Section 06410 CUSTOM CASEWORK

1.

Delete the following paragraphs: 2.1.7, 2.1.17, 2.1.18, 2.1.21, 2.1.23, 2.1.24, 2.3.2.5, 2.3.2.6,
2.3.2.7,2.3.3.¢c, 2.3.3.d, 2.3.3.e, and 2.3.4 as there are none of these items required.

B. CHANGESTO DRAWINGS

Drawing No. C1. Refer to the attached revised sheet.

o g~ WD PR

Modify keyed note 2.
Modify keyed note 10.
Modify keyed note 11.
Modify keyed note 12.
Modify keyed note 13.
Add Keyed note 14.
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7. At reference grid C/D-5, change the keyed note marked 14 to 13. Add a keyed note 3 here
also.

Drawing No. C2. Refer to the attached revised sheet.
1. Modify keyed note 1.
2. Modify keyed note 3.
3. Modify keyed note 4.
4. Modify keyed note 5.

Drawing No. Al.

1. InLIBRARY 24, aong the South wall, change the keyed note #9 to #1. Typical of 2 changes
this location.

2. In CLASSROOM 28, aong the South wall, change the keyed note #2 to #1.

Drawing No. A2.

1. In CLASSROOM 28, aong the South wall, change the keyed note #2 to #1. Note: Thisis
same change as C.2 above.

Drawing A4.
1. Add: GENERAL NOTES
A.  Shading denotes area of no ceiling work.

Drawing A5.
1. Add: GENERAL NOTES
A.  Shading denotes area of no ceiling work.

Drawing A6.
1. Add: GENERAL NOTES
A.  Shading denotes area of no ceiling work.

Drawing A8.
1. Modify Keyed Note 4 to read as follows:

CONDENSATE DRAIN OR REFRIGERANT LINE TO BE REMOVED THROUGH
INSULATED PANEL, REFER.. ..

The pand itself is not being removed, just the lines.

2. Add the following to the end of Keyed Note 9:
REFER 5/A8

3. Changethetitle of detail 2/A8to MILLWORK ELEVATION.
4. The scale of detail 4/A8 will be doubled for increased clarity.

Drawing No. E1. Refer to the attached revised sheet.
1. Revisenote at grid E-8 referencing demolition of existing pole, xfrmr bank and wiring.

Drawing No. E7. Refer to the attached revised sheet.
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Modify General Note A.
Modify General Note B.
Modify General Note C.
Modify General Note D.
Modify General Note E.
Modify General Note F.
Modify General Note G.
Modify General Note H.

© Nk ODPRE

Drawing No. E12. Refer to the attached revised sheet.
1. Modify keyed note 5 associated with the Partial Electrical Riser Diagram.
2. Modify keyed note 6 associated with the Partial Electrical Riser Diagram.

3. Delete Pad Mounted Transformer Detail and replace with Pad-Mounted Transformers Wiring
Detalil.

4. Add Transclosure Plan.
Add Transclosure Elevation

6. Modify Secondary Concrete Encased Duct Detail to include depth of cover and minimum
overal dimensions.

o
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SECTI ON 01010

[ AM#1] CONTRACT CONSI DERATI ONS

PART 1 GENERAL
1.1 CONTRACTOR ACCESS AND USE OF THE PREM SES

1.1.1 Commrencenent of Wirk

The Contractor should duly note that commencenent of work as indicated
in section 01000 CONSTRUCTI ON SCHEDULE does not necessarily indicate
that the facility will be available for normal construction operations.
Ref erence the remai nder of these specifications for phasing, additiona
contract tine, and availability of work criteria.

1.1.2 Station and Activity Regul ations

Ensure that Contractor personnel enployed on the Station becone
famliar with and obey Station and Activity regulations. Keep within
the limts of the work areas and avenues of ingress and egress. Do not
enter restricted areas unless required to do so and until cleared for
such entry. The Contractor’s equi pnent shall be clearly marked for

i dentification

1.1.3 Working Hours

1.1.3.1 Access Al owed

In facilities where Contractor will be permitted access to sel ected
area inside the occupied facility, regular working hours shal
consi st of an 8.5 hour period between 7:30 and 4:00 pm MNbonday

t hrough Friday, excluding Governnment holidays unl ess otherw se
speci fied herein.

1.1.3.2 No Access Al |l owed

In facilities where Contractor will not be allowed access inside the
occupied facility, regular working hours shall consist of an 8.0
hour period between 3:00 and 11: 00 pm Mnday through Friday,

excl udi ng Government hol i days unl ess ot herwi se specified herein.

1.1.4 Wrk Qutside Regul ar Hours

Work performed during hours outside of regular hours is subject to
Contracting Oficer approval. Contractor shall nake application 7

cal endar days prior to such work to facilitate arrangenents to be nade
by the Governnent for inspecting work in progress. Application shal
give the specific dates, hours, l|locations, type of work to be
performed, contract nunber and project title.

1.1.5 UWility Cutovers

SECTI ON 01010 Page 1
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Contractor shall nake effort to exact any required utility cutovers
out si de of regul ar working hours to mnimze any inpact in occupied
facilities.

SPECI AL REQUI REMENTS FOR OCCUPI ED BUI LDI NGS

The work under this contract requires special attention to the
schedul i ng and conduct of the work in connection with existing building
oper ati ons.

I nterruptions

Contractor shall identify on the construction schedule any activity or
factor with potential to create interruption to the normal operation of
t he bui | di ng.

Life Safety and Egress

During any tinme the building is occupied, all code requirements for
life safety and buil di ng egress/evacuati on nmust be nai ntai ned.

Security

The existing buildings and their contents nust be kept secure at al
times. Contractor will provide and install tenporary closures as
required to mai ntain physical security of the building and contents as
directed by the Contracting O ficer.

Noi se

The Contractor shall be aware of and recognize the fact that he is
wor ki ng in occupied building facilities and shoul d apply consci enti ous
effort to minimze noise in areas where it could be detrinmental to
bui I di ng operations (e.g. adjacent to occupied classroons). If it is
judged that normal contractor operations would create noise of a |leve
that woul d be detrinental to these operations, that portion of the work
shoul d be perforned outside the hours of building occupancy.

Dust Covers

Contractor shall provide tenmporary dust covers or protective enclosures
to protect any furnishings, equipnment or materials that are not
required to be relocated during construction in any area. Covers or
encl osures shall also be provided to protect existing construction that
is to renain.

Fur ni shi ngs and Equi pnent

In areas where furniture or equipnent relocation that will not be
performed by the user is required to performthe required work,
Contractor shall relocate novable itens away fromthe working area
protect the furniture or equi pnent, or replace itens damaged. The
areas that users will facilitate furniture relocation are identified

el sewhere in these specifications. Itens shall be relocated to their
original position follow ng the conpletion of the work. Leave attached
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items in place and protect themfrom danage, or tenporarily di sconnect,
rel ocate, protect and reinstall themupon conpletion of the work. Al
items nmust be fully operational as certified by the appropriate

aut hority upon conpletion of the work.

1.2.7 Conduct and Dress

Workers shall be properly attired at all times. Full length pants (no
shorts), shirts (tee-shirt mninmum, and proper shoes (no thongs,
flip-flops or open toed sandals) are required. These criteria do not
rel ease Contractor responsibility fromnore stringent safety and dress
criteria, however. Logos, slogans or other adornment of clothing that
coul d be considered to be offensive to mnors are prohibited. No
snoking will be permitted in the buildings. Snoking will be permitted
only in designated outdoor areas. The contractor shall ensure that al

[ unch and breaktime debris are contained and renoved fromthe project
site at the end of each break or lunch period and di sposed of properly.
The contractor shall confine his personnel to the area within which the
work is being performed. Profanity is strictly forbidden. The utnost
courtesy shall be extended to the building occupants at all tines.
Conversation with occupants shall be limted to and pertain to the work
at hand. Al privately owned vehicles shall be parked in the
contractor storage and staging area. Lights shall be turned off and
doors and wi ndows shall be | ocked after work in buildings follow ng
regul ar work hours.

1.2.8 Use of Building Facilities and Equi prment

No itenms in the facilty are to be used by the Contractor ‘s personnel
Broons, vacuuns, cleaning supplies, tel ephones, restroons, cafeteria
facilites, etc. shall not be used by the Contractor’s personnel

1.2.9 Restoration of Qccupi ed Spaces

In the event that work has been performed in occupi ed spaces outside of
regul ar work hours, the Contractor shall restore the space to its
prior, occupiable and usable condition prior to conclusion of the days
wor k. The space shall be available for use without restriction or
interference the following day. Al tools, supplies, materials, and
equi pnrent shall either be renoved fromthe prem ses, or stored in such
a manner as not to interfere with the facilities normal operations,
subject to prior approval of the Contracting Oficer. Al dust and
debris shall be renmoved from occupi ed spaces prior to the concl usi on of
work for the day.

PART 2 PRCDUCTS (Not Used)

PART 3 EXECUTI ON (Not Used)

-- End of Section --
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SECTI ON 02222

[ AM1] EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTILITI ES SYSTEMS
07/ 89

PART 1 GENERAL

1.

1 REFERENCES

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

ASTM D 1556 (1990) Density and Unit Weight of Soil in
Pl ace by the Sand- Cone Met hod

ASTM D 1557 (1991) Laboratory Conpaction Characteristics
of Soil Using Mddified Effort (56,000
ft-1bf/cu. ft. (2,700 kNemfcu. m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Mt hod

ASTM D 2487 (1993) dassification of Soils for
Engi neeri ng Purposes (Unified Soil
G assification System

ASTM D 2922 (1991) Density of Soil and Soil - Aggregate in
Pl ace by Nucl ear Methods (Shal |l ow Dept h)

ASTM D 3017 (1988; R 1993) Water Content of Soil and Rock
in Place by Nucl ear Methods (Shall ow Dept h)

.2 DEFI NI TI ONS

2.1 Degree of Conpaction

Degree of conpaction shall be expressed as a percentage of the nmaxi mum
density obtained by the test procedure presented in ASTM D 1557.

.3 SUBM TTALS

Covernment approval is required for submttals with a "GA" designation;
submittal s having an "FI O' designation are for information only. The
followi ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 09 Reports
Field Density Tests; FIO
Testing of Backfill Materials; FIO

Copies of all laboratory and field test reports within 24 hours of the
conpl etion of the test.

PART 2 PRCODUCTS
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2.1 MATERI ALS

2.1.1 Satisfactory Materials

Satisfactory materials shall consist of any material classified by ASTM D
2487 as GC, GM OGN GP, SW SP, SM SC, CL, and CH

2.1.2 Unsatisfactory Materials

Unsati sfactory materials shall be materials that do not comply with the
requirements for satisfactory materials. Unsatisfactory materials include
but are not Iimted to those materials containing roots and ot her organic
matter, trash, debris, frozen materials and stones |arger than 3 inches,
and materials classified in ASTM D 2487, as PT, OH and O., M. and MH
Unsati sfactory materials also include man-made fills, refuse, or backfills
from previ ous construction

2.1.3 Cohesi onl ess and Cohesi ve Material s

Cohesionl ess materials shall include nmaterials classified in ASTM D 2487 as
GW @GP, SW and SP. Cohesive materials include materials classified as CGC,
SC, M, CL, MH, and CH Materials classified as GMand SMwi |l be
identified as cohesionless only when the fines are nonpl astic.

2.1.4 Rock

Rock shall consist of boul ders measuring 1/2 cubic yard or nore and
materi als that cannot be renoved w thout systematic drilling and bl asting
such as rock material in | edges, bedded deposits, unstratified masses and
congl omerate deposits, and bel ow ground concrete or masonry structures,
exceeding 1/2 cubic yard in vol une, except that pavenents will not be
consi dered as rock

2.1.5 Unyi el di ng Materi al

Unyi el ding material shall consist of rock and gravelly soils with stones
greater than 3 inches in any dinension or as defined by the pipe
manuf act urer, whichever is smaller

2.1.6 Unstabl e Materi a

Unstable material shall consist of materials too wet to properly support
the utility pipe, conduit, or appurtenant structure.

2.1.7 Sel ect Granul ar Materi al

Sel ect granular material shall consist of well-graded sand, gravel, crushed
gravel, crushed stone or crushed slag conposed of hard, tough and durable
particles, and shall contain not nore than 10 percent by weight of material
passing a No. 200 nmesh sieve and no | ess than 95 percent by wei ght passing
the | inch sieve. The maxi mum al |l owabl e aggregate size shall be 1 inches,
or the maxi num si ze recomrended by the pi pe manufacturer, whichever is
smal | er.

2.1.8 Initial Backfill Materia

Initial backfill shall consist of select granular material or satisfactory
materials free fromrocks 2 inches or larger in any dinension or free from
rocks of such size as recommended by the pipe manufacturer, whichever is
smal ler. Wen the pipe is coated or wapped for corrosion protection, the
initial backfill material shall be free of stones larger than 3 inches in
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any di mensi on or as recomrended by the pipe manufacturer, whichever is
smal | er.

1.9 Pl astic Marking Tape

Pl astic marking tape shall be acid and al kali-resistant polyethylene film
6 inches wide with mninumthickness of 0.004 inch. Tape shall have a

m ni mum strength of 1750 psi | engthw se and 1500 psi crosswi se. The tape
shall be manufactured with integral wires, foil backing or other nmeans to
enabl e detection by a netal detector when the tape is buried up to 3 feet
deep. The tape shall be of a type specifically manufactured for marking
and | ocating underground utilities. The netallic core of the tape shall be
encased in a protective jacket or provided with other neans to protect it
fromcorrosion. Tape color shall be as specified in TABLE 1 and shall bear
a continuous printed inscription describing the specific utility.

TABLE 1. Tape Col or

Red: El ectric

Yel | ow. Gas, G|, Dangerous Materials

O ange: Tel ephone, Tel egraph, Tel evi si on,
Police, and Fire Communi cations

Bl ue: Wat er Systens

G een: Sewer Systens

PART 3 EXECUTI ON

3.

3.

1 EXCAVATI ON

Excavation shall be perforned to the |lines and grades indicated. Rock
excavation shall include renmoval and disposition of material defined as
rock in paragraph MATERI ALS. Earth excavation shall include renoval and
di sposal of material not classified as rock excavation. During excavation
materi al satisfactory for backfilling shall be stockpiled in an orderly
manner at a di stance fromthe banks of the trench equal to 1/2 the depth of
t he excavation, but in no instance closer than 2 feet. Excavated nateri al
not required or not satisfactory for backfill shall be renoved fromthe
site. Gading shall be done as may be necessary to prevent surface water
fromflowing into the excavation, and any water accunul ati ng therein shal
be renoved to maintain the stability of the bottom and sides of the
excavation. Unauthorized overexcavation shall be backfilled with concrete
as specified in 03300A CONCRETE FOR BUI LDI NG CONSTRUCTI ON at no addi ti onal
cost to the CGovernnent.

1.1 Trench Excavati on

The trench shall be excavated as indicated. Trench walls below the top of
the duct bank shall be sloped, or nmade vertical, and of such width as

recommended in the manufacturer's installation nmanual. Were no
manufacturer's installation manual is available, trench walls shall be made
vertical. Trench walls nore than 4 feet high shall be shored, cut back to

a stable slope, or provided with equival ent neans of protection for

enpl oyees who may be exposed to noving ground or cave in. Trench walls

whi ch are cut back shall be excavated to at |east the angle of repose of
the soil. Special attention shall be given to slopes which may be
adversely affected by weather or mpisture content. Were recomended
trench wi dths are exceeded, the cost of additional materials shall be borne
by the Contractor wi thout any additional cost to the Governnent.

1.1.1 Bott om Prepar ati on
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The bottons of trenches shall be accurately graded. Stones of 3 inches or
greater in any dinension shall be renmoved to avoid point bearing

3.1.1.2 Renoval of Unyiel ding Materi al

VWere unyielding material is encountered in the bottomof the trench, such
materi al shall be renmoved 4 inches bel ow the required grade and repl aced
with suitable materials as provided in paragraph BACKFI LLI NG AND
COVPACTI ON.

3.1.1.3 Renoval of Unstable Materi al

Where unstable material is encountered in the bottomof the trench, such
material shall be renmoved to the depth directed and replaced to the proper
grade with select granular material as provided in paragraph BACKFI LLI NG
AND COVPACTI ON.  Whien renoval of unstable material is required due to the
fault or neglect of the Contractor in his performance of the work, the
resulting material shall be excavated and repl aced by the Contractor

wi thout additional cost to the Governnent.

3.1.1.4 St ockpi | es

St ockpil es of satisfactory shall be placed and graded as specified.

St ockpil es shall be kept in a neat and well drained condition, giving due
consideration to drainage at all tines. Stockpiles of satisfactory
materials shall be protected from contam nation which nay destroy the
quality and fitness of the stockpiled material. |If the Contractor fails to
protect the stockpiles, and any material becones unsatisfactory, such
materi al shall be renoved and replaced with satisfactory material from
approved sources at no additional cost to the Government. Locations of
stockpil es shall be subject to prior approval of the Contracting O ficer

3.2 BACKFI LLI NG AND COVPACTI ON

Backfill material shall consist of satisfactory material, select granul ar
material, or initial backfill material as required. Backfill shall be

pl aced in |layers not exceeding 6 inches | oose thickness for conpaction by
hand operated nmachi ne conpactors, and 8 inches |oose thickness for other

t han hand operated nachi nes, unless otherw se specified. Each |ayer shall
be conpacted to at |east 95 percent maxi mumdensity for cohesionless soils
and 90 percent maxi mum density for cohesive soils, unless otherw se
speci fi ed.

3.2.1 Trench Backfill
Trenches shall be backfilled to the grade shown.
3.2.1.1 Repl acenent of Unyi el ding Materi al

Unyi el ding material renoved fromthe bottom of the trench shall be repl aced
with select granular material or initial backfill materi al

3.2.1.2 Repl acenment of Unstable Material
Unstable material renoved fromthe bottomof the trench or excavation shal
be replaced with select granular material placed in | ayers not exceeding 6
i nches | oose thickness.

3.3 SPECI AL REQUI REMENTS
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Speci al requirements for both excavation and backfill relating to the
specific utilities are as foll ows:

3.3.1 El ectrical Distribution System

Encased duct line shall have a m ni mum cover of 18 inches fromthe finished
grade, unless otherw se indicated. Duct bank shall be encased in concrete
as specified in 03300A CONCRETE FOR BUI LDI NG CONSTRUCTI ON

3.3.2 Pl astic Marking Tape

Warni ng tapes shall be installed directly above the duct, at a depth of 12
i nches bel ow fini shed grade unl ess ot herwi se shown.

3.4  TESTING

Testing shall be the responsibility of the Contractor and shall be
performed at no additional cost to the Governnent.

3.4.1 Testing Facilities

Tests shall be performed by an approved commercial testing | aboratory or
may be tested by facilities furnished by the Contractor. No work requiring
testing will be permtted until the facilities have been inspected and
approved by the Contracting Oficer. The first inspection shall be at the
expense of the CGovernment. Cost incurred for any subsequent inspection
requi red because of failure of the first inspection will be charged to the
Contractor.

3.4.2 Testing of Backfill Materials

Characteristics of backfill materials shall be determ ned in accordance
with particle size analysis of soils ASTM D 422 and noi sture-density
relations of soils ASTM D 1557. A mininum of one particle size analysis
and one noi sture-density relation test shall be performed on each different
type of material used for backfill.

3.4.3 Field Density Tests

Tests shall be performed in sufficient nunbers to ensure that the specified
density is being obtained. A mnimmof one field density test per lift of
backfill for every 20 feet of installation shall be performed. One

noi sture density relationship shall be determined for every 5 cubic yards
of material used. Field in-place density shall be determ ned in accordance
with ASTM D 1556, ASTM D 2167 or ASTM D 2922. Wen ASTM D 2922 is used,
the calibration curves shall be checked and adj usted using the sand cone
met hod as described in paragraph Calibration of the ASTM publication. ASTM
D 2922 results in a wet unit weight of soil and when using this method,
ASTM D 3017 shall be used to determ ne the noisture content of the soil

The calibration curves furnished with the noi sture gauges shall be checked
along with density calibration checks as described in ASTM D 3017. The
calibration checks of both the density and noi sture gauges shall be nade at
t he begi nning of a job, on each different type of material encountered, at
intervals as directed by the Contracting Oficer. Copies of calibration
curves, results of calibration tests, and field and | aboratory density
tests shall be furnished to the Contracting Oficer. Trenches inproperly
conpacted shall be reopened to the depth directed, then refilled and
conpacted to the density specified at no additional cost to the Covernment.

— End of Section -
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SECTI ON 16375

ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND [ AM#1]
11/ 92

PART 1 GENERAL

1.

1  REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi ghation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )

ANSI Cl12.1 (1995) Code for Electricity Metering

ANSI C12.4 (1984; R 1990) Mechani cal Demand Regi sters
ANSI C12.10 (1987) El ectronechani cal Watthour Meters
ANSI C12.11 (1987; R 1993) Instrunment Transformers for

Revenue Metering, 10 kV BIL through 350 kV
BIL (0.6 kV NSV through 69 kV NSV)

ANSI C29.1 (1988) Electrical Power Insulators - Test
Met hods
ANSI C57.12.20 (1994) Transforners, Overhead- Type

Di stribution Transforners, 500 kVA and
Smal ler: High Voltage, 34 500 Volts and
Bel ow; Low Vol tage, 7970/13 800Y Volts and

Bel ow

ANSI C80.1 (1990) Rigid Steel Conduit - Zinc Coated

ANSI C119.1 (1986) Seal ed I nsul ated Under ground
Connector Systens Rated 600 Volts

ANSI 6.1 (1992) Specifications and D nensions for
Wod Pol es

AVERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 48 (1994a) Gray lron Castings

ASTM A 123 (1989a) Zinc (Hot-D p Gal vani zed) Coatings
on Iron and Steel Products

ASTM A 153 (1996) Zinc Coating (Hot-Dip) on Iron and
St eel Har dwar e

ASTM B 8 (1993) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft

ASTM B 117 (1994) Qperating Salt Spray (Fog) Testing
Appar at us
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ASTM C 478 (1994) Precast Reinforced Concrete Manhol e
Sections

ASTM D 923 (1991) Sanpling Electrical Insulating
Li qui ds

ASTM D 1654 (1992) Eval uation of Painted or Coated

Speci nens Subj ected to Corrosive
Envi ronnent s

ASTM D 4059 (1991) Analysis of Polychlorinated
Bi phenyls in Insulating Liquids by Gas
Chr omat ogr aphy

ASSOCI ATI ON OF EDI SON | LLUM NATI NG COVPANI ES ( AEI C)

AEI C CS5 (1994) Specifications for Cross-1linked
Pol yet hyl ene | nsul at ed Shi el ded Power
Cabl es Rated 5 Through 46 kV

AEI C CS6 (1987; Rev Mar 1989) Ethyl ene Propyl ene
Rubber | nsul ated Shi el ded Power Cabl es
Rated 5 Through 69 kV

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

FM P7825 (1995; Supple I; Supple Il; Supple I11)
Approval Cuide

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE C2 (1997) National Electrical Safety Code

| EEE C57.12. 00 (1993) | EEE Standard General Requirenents
for Liquid-lmersed Distribution, Power,
and Regul ating Transforners

| EEE C57. 13 (1993) Instrument Transformers

| EEE C62.1 (1989; R 1994) Surge Arresters for ac
Power Circuits

| EEE C62. 2 (1987; R 1994) Cuide for the Application
of Gapped Silicon-Carbide Surge Arresters
for Alternating Current Systens

| EEE C62. 11 (1993) | EEE Standard Metal - Oxi de Surge
Arresters for AC Power Circuits

| EEE Std 48 (1996) Standard Test Procedures and
Requirenments for Alternating-Current Cable
Termi nations 2.5 kV through 765 kV

| EEE Std 81 (1983) uide for Measuring Earth
Resistivity, Gound |Inpedance, and Earth
Surface Potentials of a Gound System
(Part 1)
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| EEE Std 100 (1992) | EEE Standard Dictionary of
El ectrical and El ectronics Terns

| EEE Std 386 (1995) Separabl e I nsul ated Connect or
Systens for Power Distribution Systens
Above 600V

| EEE Std 404 (1993) Cable Joints for Use with Extruded

Dielectric Cable Rated 5000 V through 46
000 V and Cable Joints for Use with

Lam nated D electric Cable Rated 2500 V
Thr ough 500 000 V

| EEE Std 592 (1990) Exposed Semi conducting Shiel ds on
Prenol ded Hi gh Vol tage Cable Joints and
Separ abl e | nsul ated Connectors

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMA)

NEMA FB 1 (1993) Fittings, Cast Metal Boxes and
Conduit Bodies for Conduit and Cabl e
Assenbl i es

NEMVA LA 1 (1992) Surge Arresters

NEMA TC 6 (1990) PVC and ABS Plastic Utilities Duct

for Underground Installation

NENVA WC 7 (1993)
Cross- Li nked- Ther noset ti ng- Pol yet hyl ene-
I nsulated Wre and Cable for the
Transm ssion and Distribution of
El ectrical Energy

NEVA WC 8 (1993) Et hyl ene-Propyl ene- Rubber - I nsul at ed
Wre and Cable for the Transm ssion and
Distribution of Electrical Energy
NATI ONAL FI RE PROTECTI ON ASSQOCI ATI ON ( NFPA)
NFPA 70 (1996) National Electrical Code
UNDERVWRI TERS LABORATORI ES (UL)
UL 6 (1993; Rev March 96) Rigid Metal Conduit

UL 467 (1993; Rev thru Aug 1996) G oundi ng and
Bondi ng Equi prent

UL 486A (1991; Rev Cct 1991) Wre Connectors and
Sol dering Lugs for Use with Copper
Conduct ors

UL 486B (1991; Rev thru Cct 1996) Wre Connectors
for Use with Al um num Conductors

UL 510 (1994) I nsul ating Tape

UL 514A (1996) Metallic Qutlet Boxes
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1.

1.

1.

1.

2  CGENERAL REQUI REMENTS

2.1 Ter m nol ogy

Term nol ogy used in this specification is as defined in |IEEE Std 100.
2.2 Servi ce Conditions

Itens provided under this section shall be specifically suitable for the
foll ow ng service conditions:

a. Seismc Zone 2
3 SUBM TTALS

Covernment al approval is required for submttals with a "GA" designation;
submittal s having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Fault Current and Protective Devices Coordination Studies; GA

The study shall be submitted with protective device equi prment subnittals.
Not tinme extension or simlar contract nodifications will be granted for
work arising out of the requirenents for this study. Approval of
protective devices proposed shall be based on recommendations of this
study. The CGovernnent shall not be held responsible for any changes to
equi pnent, device ratings, settings, or additional |abor for installation
of equi pnent or devices ordered and/or procured prior to approval of the
st udy.

Manuf acturer's Catal og Data; FIO

Catal og cuts, brochures, circulars, specifications, product data, and
printed information in sufficient detail and scope to verify conpliance
with the requirements of the contract docunents.

Materi al, Equi prent, and Fixture Lists; FIO

A conplete item zed listing of equipnment and materials proposed for

i ncorporation into the work. Each entry shall include an item nunber, the
gquantity of items proposed, and the nane of the manufacturer of each such
item

Instal |l ati on Procedures; FIQO

As a mininum installation procedures for transformers, substations,
swi tchgear, and nediumvoltage cable term nations and splices.

Procedures shall include cable pulling plans, diagrams, instructions, and
precautions required to install, adjust, calibrate, and test the devices
and equi prent .

SD- 04 Draw ngs

El ectrical Distribution System GA
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Detail draw ngs consisting of equipnment drawi ngs, illustrations, schedul es,
i nstructions, diagranms manufacturers standard installation draw ngs and

ot her information necessary to define the installation and enabl e the
Covernment to check conformity with the requirenents of the contract

dr awi ngs.

If departures fromthe contract drawi ngs are deemed necessary by the
Contractor, conplete details of such departures shall be included with the
detail drawi ngs. Approved departures shall be nade at no additional cost
to the Governnent.

Detail draw ngs shall show how conponents are assenbl ed, function together
and how they will be installed on the project. Data and draw ngs for
conponent parts of an itemor systemshall be coordinated and submtted as
a unit. Data and draw ngs shall be coordinated and included in a single
submi ssion. Miltiple subm ssions for the sane equi pment or system are not
accept abl e except where prior approval has been obtained fromthe
Contracting Oficer. |In such cases, a list of data to be submitted |ater
shall be included with the first subm ssion. Detail drawi ngs shall consi st
of the follow ng:

a. Detail drawi ngs show ng physical arrangenent, construction
details, connections, finishes, materials used in fabrication
provi sions for conduit or busway entrance, access requirenents for
instal l ati on and mai nt enance, physical size, electrical
characteristics, foundation and support details, and equi prent
wei ght. Draw ngs shall be drawn to scal e and/ or di mensioned. Al
optional items shall be clearly identified as included or excluded.

b. Internal wiring diagrams of equi prment showing wiring as actually
provided for this project. External wring connections shall be
clearly identified.

Detail draw ngs shall as a nminimmdepict the installation of the foll ow ng
itens:

a. Mediumvoltage cables and accessories including cable installation
pl an.

b. Transfornmers, 200kVA and | arger, and pad.
As-Built Draw ngs; FIO

The as-built drawi ngs shall be a record of the construction as installed.
The drawi ngs shall include the information shown on the contract draw ngs
as well as deviations, nmodifications, and changes fromthe contract

drawi ngs, however mnor. The as-built drawings shall be a full sized set
of prints marked to reflect deviations, nodifications, and changes. The
as-built draw ngs shall be conplete and show the | ocation, size,

di nensi ons, part identification, and other information. Additional sheets
may be added. The as-built drawi ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality contro
representative and by the Contracting Officer prior to the subm ssion of
each nonthly pay estimate. Upon conpletion of the work, the Contractor
shall provide three full sized sets of the marked prints to the Contracting
Oficer for approval. |If upon review, the as-built drawings are found to
contain errors and/or omi ssions, they will be returned to the Contractor
for correction. The Contractor shall correct and return the as-built
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drawi ngs to the Contracting Officer for approval within 10 cal endar days
fromthe time the drawings are returned to the Contractor.

SD- 09 Reports
Factory Test; FIQO

Certified factory test reports shall be submitted when the manufacturer
perfornms routine factory tests, including tests required by standards
listed in paragraph REFERENCES. Results of factory tests perforned shall
be certified by the manufacturer, or an approved testing | aboratory, and
submitted within 7 days follow ng successful conpletion of the tests. The
manuf acturer's pass-fail criteria for tests specified in paragraph FlELD
TESTI NG shal | be incl uded.

Field Testing;, GA

A proposed field test plan, 30 days prior to testing the installed system
No field test shall be performed until the test plan is approved. The test
pl an shall consist of conplete field test procedures including tests to be
perfornmed, test equipnent required, and tolerance limts.

Test Reports; GA

Si x copies of the information described belowin 8-1/2 by 11 inch binders
havi ng a mi ni mrum of three rings, including a separate section for each
test. Sections shall be separated by heavy plastic dividers with tabs.

a. Alist of equiprment used, with calibration certifications.
b. A copy of measurenents taken.
c. The dates of testing.
d. The equi prment and val ues to be verified.
e. The condition specified for the test.
f. The test results, signed and dated.
g. A description of adjustments made.
Materi al s and Equi prent; FIO

VWere materials or equipnent are specified to conformto the standards of
the Underwiters Laboratories (UL) or to be constructed or tested, or both,
in accordance with the standards of the American National Standards
Institute (ANSI), the Institute of Electrical and El ectronics Engi neers

(I EEE), or the National Electrical Mnufacturers Association (NEMA), the
Contractor shall submt proof that the itenms provided conformto such
requirements. The label of, or listing by, UL will be acceptable as
evidence that the items conform Either a certification or a published
catal og specification data statenent, to the effect that the itemis in
accordance with the referenced ANSI or | EEE standard, will be acceptable as
evidence that the itemconforns. A simlar certification or published
catal og specification data statenent to the effect that the itemis in
accordance with the referenced NEMA standard, by a conpany listed as a
menber conpany of NEMA, will be acceptable as evidence that the item
conforms. In lieu of such certification or published data, the Contractor
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1

may submit a certificate froma recogni zed testing agency equi pped and
conpetent to perform such services, stating that the itens have been tested
and that they conformto the requirements listed, including methods of
testing of the specified agencies. Conpliance with above-naned

requi rements does not relieve the Contractor fromconpliance with any other
requi rements of the specifications.

Cable Splicer Qualification;, GA

A certification that contains the nanes and the qualifications of people
recommended to performthe splicing and term nati on of medi umvoltage
cabl es approved for installation under this contract. The certification
shall indicate that any person recomrended to perform actual splicing and
term nati ons has been adequately trained in the proper techni ques and have
had at |east three recent years of experience in splicing and term nating
the same or simlar types of cables approved for installation. In

addi tion, any person recomended by the Contractor may be required to
performa practice splice and termnation, in the presence of the
Contracting Oficer, before being approved as a qualified installer of
medi um vol tage cables. |If that additional requirenment is inposed, the
Contractor shall provide short sections of the approved types of cables
along with the approved type of splice and termnation kits, and detailed
manuf acturer's instruction for the proper splicing and term nation of the
approved cabl e types.

Cable Installer Qualifications; GA

The Contractor shall provide at | east one onsite person in a supervisory
position with a docunentable | evel of competency and experience to
supervise all cable pulling operations. A resune shall be provided show ng
the cable installers' experience in the last three years, including a |list
of references conplete with points of contact, addresses and tel ephone
nunbers.

SD- 19 OPERATI ON AND MAI NTENANCE MANUALS
El ectrical Distribution System GA

Si x copi es of operation and mai ntenance manual s, within 7 cal endar days
follow ng the conpletion of tests and including assenbly, installation
operati on and nai ntenance instructions, spare parts data which provides
supplier name, current cost, catal og order nunber, and a recomended |i st
of spare parts to be stocked. Manuals shall also include data outlining
detail ed procedures for systemstartup and operation, and a troubl eshooting
gui de which lists possible operational problens and corrective action to be
taken. A brief description of all equipnent, basic operating features, and
routi ne mai ntenance requirenents shall also be included. Docunents shal

be bound in a binder marked or identified on the spine and front cover. A
table of contents page shall be included and marked with pertinent contract

i nformati on and contents of the manual. Tabs shall be provided to separate
di fferent types of docunents, such as catal og ordering information
drawi ngs, instructions, and spare parts data. Index sheets shall be

provi ded for each section of the nmanual when warranted by the quantity of
docurent s included under separate tabs or dividers.

Three additional copies of the instructions manual shall be provided within
30 cal endar days follow ng the manual s.

4 DELI VERY, STORAGE, AND HANDLI NG
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1

Devi ces and equi pnment shall be visually inspected by the Contractor when
recei ved and prior to acceptance from conveyance. Stored itenms shall be
protected fromthe environment in accordance with the manufacturer's
publ i shed instructions. Danmaged itens shall be replaced. G filled
transfornmers and switches shall be stored in accordance with the

manuf acturer's requirements. Wod poles held in storage for nore than 2
weeks shall be stored in accordance with ANSI Gb.1. Handling of wood pol es
shall be in accordance with ANSI Cb.1, except that pointed tools capable of
produci ng i ndentations nore than 1 inch in depth shall not be used. Meta
pol es shall be handl ed and stored in accordance with the nmanufacturer's

i nstructions.

5 EXTRA MATERI ALS

One additional spare fuse or fuse elenment for each furnished fuse or fuse
el ement shall be delivered to the contracting officer when the electrica
systemis accepted. Two conplete sets of all special tools required for
mai nt enance shall be provided, conplete with a suitable tool box. Specia
tools are those that only the manufacturer provides, for special purposes
(to access conpartnents, or operate, adjust, or naintain special parts).

PART 2 PRCODUCTS

2.

2.

2.

1 STANDARD PRODUCT

Mat eri al and equi pnent shall be the standard product of a manufacturer
regul arly engaged in the manufacture of the product and shall essentially
duplicate itenms that have been in satisfactory use for at |least 2 years
prior to bid opening. Itens of the same classification shall be identica
i ncl udi ng equi pnent, assenblies, parts, and conponents.

2 NAMEPLATES
2.1 CGener a

Each maj or conponent of this specification shall have the manufacturer's
nane, address, type or style, nodel or serial nunber, and catal og nunber on
a nanmepl ate securely attached to the equi pnment. Namepl ates shall be made
of noncorrosive metal. Equipnent containing liquid dielectrics shall have
the type of dielectric on the nameplate. Sectionalizer sw tch nanepl ates
shall have a schematic with all switch positions shown and | abeled. As a
m ni mum nanepl ates shall be provided for transformers, circuit breakers,
neters, switches

.2.2 Liquid-Fill ed Transfornmer Nanepl ates

Power transfornmers shall be provided with nameplate information in
accordance with | EEE C57.12.00. Nanepl ates shall indicate the nunber of
gal l ons and conposition of liquid-dielectric, and shall be permanently
marked with a statement that the transformer dielectric to be supplied is
non- pol ychl ori nat ed bi phenyl. If transforner naneplate is not so narked,
the Contractor shall furnish manufacturer's certification for each
transformer that the dielectric is non-PCB classified, with less than 2 ppm
PCB content in accordance with paragraph LI QJ D D ELECTRI CS

Certifications shall be related to serial nunbers on transforner

nanmepl ates. Transforner dielectric exceeding the 2 ppm PCB content or
transformers wi thout certification will be considered as PCB insul ated and
wi Il not be accepted.
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2.3  CORRCS|I ON PROTECTI ON
2.3.1 Al umi num Material s

Al um num shal | not be used
2.3.2 Ferrous Metal Materials
2.3.2.1 Har dwar e

Ferrous netal hardware shall be hot-dip gal vani zed in accordance with ASTM
A 153 and ASTM A 123.

2.3.2.2 Equi pnent

Equi prent and component itens, including but not limted to transformer
stations and ferrous nmetal |um naries not hot-dip gal vani zed or porcel ain
enamel finished, shall be provided with corrosion-resistant finishes which
shall withstand 120 hours of exposure to the salt spray test specified in
ASTM B 117 without | oss of paint or release of adhesion of the paint priner
coat to the nmetal surface in excess of 1/16 inch fromthe test mark. The
scribed test mark and test evaluation shall be in accordance with ASTM D
1654 with a rating of not less than 7 in accordance with TABLE 1,
(procedure A). Cut edges or otherw se damaged surfaces of hot-dip

gal vani zed sheet steel or m |l galvani zed sheet steel shall be coated wth
a zinc rich paint conformng to the manufacturer's standard.

2.3.3 Fi ni shi ng
Pai nting required for surfaces not otherw se specified and finish painting
of items only prined at the factory shall be as specified in Section 09900
PAI NTI NG GENERAL.

2.4  CABLES
Cabl es shall be single conductor type unless otherw se indicated.

2.4.1 Conduct or Materi al
Under ground cabl es shall be of soft drawn copper conductor materi al

2.4.2 Medi um Vol t age Cabl es

2.4.2.1 Gener a
Medi um vol t age cabl es shall conformto the requirements of NEMA WC 8 for
cabl es utilizing ethyl ene-propyl ene-rubber (EPR) insulation. Cables shal
be in accordance with the requirenents of NFPA 70.

2.4.2.2 I nsul ati on
Cabl es shall utilize ethyl ene-propyl ene-rubber (EPR) insulation. Cables
shall be provided with 133 percent insulation |evel except that 28 kV and
35 kV rated cabl e insulation thicknesses shall be in accordance with AEIC

CS5 or AEIC CS6 as applicable.

2.4.2.3 Jacket s
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Cabl es shall be provided with a nonnetallic jacket.
2.4.2.4 Neutral s

Neut ral conductors of grounded neutral systens except for concentric
neutral cables shall be of the sane insulation nmaterial as phase
conductors, except that a 600-volt insulation rating is acceptable. Cables
enpl oyi ng a concentric neutral shall have full concentric neutral with an

i nsul ating jacket over the concentric neutral

2.4.2.5 Shi el di ng

Cabl es rated for above 2 kV shall have both conductor and insul ati on
shi el ding for each phase.

2.4.2.6 Rat i ngs
Medi um vol t age cabl es shall be rated for a circuit voltage of 15 kV.
2.4.3 Low Vol t age Cabl es

Cabl es shall be rated 600 volts and shall conformto the requirenments of
NFPA 70 and specification Section 16415, ELECTRI CAL WORK, | NTERI OR

2.4.3.1 In Duct

Cabl es shall be single-conductor cable, Type THWN i n accordance w th NFPA 70.
2.5 CABLE JAO NTS, TERM NATI ONS, AND CONNECTORS
2.5.1 Medi um Vol t age Cabl e Joints

Medi um vol tage cable joints shall conply with IEEE Std 404 and | EEE Std 592
Medi um vol t age cable term nations shall conply with IEEE Std 48. Joints
shall be the standard products of a manufacturer and shall be either of the

factory preformed type or of the kit type containing tapes and ot her
required parts. Joints shall have ratings not |less than the ratings of the
cables on which they are installed. Splice kits may be of the

heat - shri nkabl e type for voltages up to 15 kV, of the prenol ded splice and
connector type, the conventional taped type, or the resin pressure-filled
overcast taped type for voltages up to 35 kV; except that for voltages of
7.5 kV or less a resin pressure-filled type utilizing a plastic-tape nold
is acceptable. Joints used in manhol es, handhol es, vaults and pull boxes
shall be certified by the manufacturer for waterproof, submersible
appl i cati ons.

2.5.2 Medi um Vol t age Separabl e I nsul at ed Connectors

Separabl e i nsul ated connectors shall conply with |EEE Std 386 and | EEE Std

592 and shall be of suitable construction or standard splice kits shall be

used. Connectors shall be of the | oadbreak type as indicated, of suitable

construction for the application and the type of cable connected, and shal

i ncl ude cabl e shield adaptors. Separable insul ated connectors shall not be
used as substitutes for conventional permanent splices. External clanping

poi nts and test points shall be provided.

2.5.3 Low Vol t age Cabl e Splices

Lowvol tage cable splices and terninations shall be rated at not |ess than
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600 Volts. Splices in conductors No. 10 AWG and snal |l er shall be nade with
an insul ated, solderless, pressure type connector, conformng to the
applicable requirements of UL 486A. Splices in conductors No. 8 AWG and

| arger shall be made with noninsul ated, sol derless, pressure type
connector, conforming to the applicable requirenents of UL 486A and UL 486B
Splices shall then be covered with an insulation and jacket naterial

equi val ent to the conductor insulation and jacket. Splices bel ow grade or
in wet |ocations shall be sealed type conformng to ANSI C119.1 or shall be

wat er proof ed by a sealant-filled, thick wall, heat shrinkable,

t hernosetting tubing or by pouring a thernosetting resin into a nold that

surrounds the joined conductors.

2.5.4 Term nati ons

Terminations shall be in accordance with |EEE Std 48, Class 1 or Cass 2;
of the nol ded el astoner, wet-process porcelain, prestretched el astonmer,
heat - shri nkabl e el astomer, or taped type. Acceptable elastoners are
track-resistant silicone rubber or track-resistant ethylene propyl ene
conpounds, such as ethyl ene propyl ene rubber or ethyl ene propyl ene diene
nmonomer. Separabl e i nsul ated connectors may be used for apparatus

term nati ons, when such apparatus is provided with suitable bushings.

Term nations shall be of the outdoor type, except that where installed

i nsi de out door equi pment housi ngs which are seal ed agai nst norma
infiltration of moisture and outside air, indoor, Cass 2 termnations are
acceptable. Cass 3 termnations are not acceptable. Term nations, where
requi red, shall be provided with nounting brackets suitable for the

i ntended installation and with groundi ng provisions for the cable
shielding, metallic sheath, and arnor.

2.5.4.1 Factory Preformed Type
Mol ded el ast omer, wet-process porcelain, prestretched, and heat-shrinkabl e
termnations shall utilize factory prefornmed conponents to the maxi mum
extent practicable rather than tape build-up. Termi nations shall have
basic inmpulse levels as required for the systemvol tage |evel
Anti-tracking tape shall be applied over exposed insul ation of preformed
nol ded el astoner term nations.

2.6 CONDU T AND DUCTS
Duct lines shall be concrete-encased, thin-wall type.

2.6.1 Metal | i c Conduit
Ri gi d gal vani zed steel conduit shall conply with UL 6 and ANSI C80. 1.
Metallic conduit fittings and outlets shall conply with UL 514A and NEVA FB
1

2.6.2 Nonnetal Iic Ducts

2.6.2.1 Concrete Encased Ducts
NEMA TC 6 Type EB.

2.6.3 Conduit Seal i ng Compound
Conpounds for sealing ducts and conduit shall have a putty-like consistency

wor kabl e with the hands at tenperatures as |ow as 35 degrees F, shal
neither slunp at a tenperature of 300 degrees F, nor harden materially when
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exposed to the air. Conpounds shall adhere to clean surfaces of plastic
ducts; metallic conduits or conduit coatings; concrete, nasonry, or |ead;
any cabl e sheaths, jackets, covers, or insulation materials; and the comon
metal s. Conpounds shall forma seal w thout dissolving, noticeably
changi ng characteristics, or renoving any of the ingredients. Conpounds
shal |l have no injurious effect upon the hands of worknen or upon nmaterials.

2.7 MANHOLES, HANDHOLES, AND PULLBOXES

Manhol es, handhol es, and pul | boxes shall be as indicated. Strength of
manhol es, handhol es, and pul | boxes and their franes and covers shal
conformto the requirements of | EEE C2. Precast-concrete manhol es shal
have the required strength established by ASTM C 478. Franmes and covers
shall be made of gray cast iron and a machi ne-fini shed seat shall be
provided to ensure a matching joint between frame and cover. Cast iron
shall comply with ASTM A 48, C ass 30B, mnimum Handhol es for |ow voltage
cables installed in parking lots, sidewal ks, and turfed areas shall be
fabricated froman aggregate consisting of sand and with conti nuous woven
gl ass strands having an overall conpressive strength of at |east 10,000 psi
and a flexural strength of at |east 5,000 psi. Pullbox and handhol e covers
in sidewal ks, and turfed areas shall be of the sane material as the box.
Concrete pul |l boxes shall consist of precast reinforced concrete boxes,
extensi ons, bases, and covers.

2.8 TRANSFORMERS

[ AM #1] Transforners shall conply with | EEE C57.12.00 for genera

requi rements and ANSI C57.12.20 for specific requirenments for overhead
transforners. Overhead distribution transforners shall be of the outdoor
type, less-flammable |iquid-insulated with high

nol ecul ar - wei ght - hydrocarbon 1i quid singl e-phase as indicated and have two
separate w ndi ngs per phase. Transforners shall be provided with necessary
auxiliary mounting devices suitable for the indicated installation.
Transfornmers shall have four 2-1/2 percent rated kVA hi gh-vol tage taps
above and below rated primary voltage. Transformer installations shal

i ncl ude one primary fuse cutout and one surge arrester for each ungrounded
phase conductor. Self-protected transformers are not acceptable.
Transformer tanks shall have a standard gray finish.

2.8.1 [ AM #1] PARAGRAPH DELETED

2.8.1.1 [ AM #1] PARAGRAPH DELETED

2.8.1.2 [ AM #1] PARAGRAPH DELETED

2.8.1.3 [ AM #1] PARAGRAPH DELETED

2.8.1.4 [ AM #1] PARAGRAPH DELETED

2.9 METERI NG AND PROTECTI VE DEVI CES
2.9.1 Fuses, Medi um Vol tage, Including Current-Limting

Medi um vol t age fuses, including current-linmting, shall conmply with NEMA SG
2.

2.9.2 Fuses, Low Voltage, Current-Limting

Lowvoltage, current-limting fuses shall conply with Fed. spec. WF-1814,
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Class L or UL 198E, Cass R
2.9.3 I nstrunent Transforners
2.9.3.1 Cener al

I nstrunent transfornmers shall conply with ANSI Cl12.11 and | EEE C57. 13.

I nstrunment transfornmers shall be configured for mounting in/on the device
to which they are applied. Polarity marks on instrument transforners shall
be visually evident and shown on draw ngs.

2.9.4 Wat t hour Meters

WAt t hour neters shall conply with ANSI Cl12.1 and ANSI Cl12.10, except that
nunbered termi nal wring sequence and case size nay be the manufacturer's
standard. Watthour meters shall be of the drawout switchboard type having
a 30 mnute, cumulative form denand register neeting ANSI Cl2.4 and
provided with not less than 2-1/2 stators. Watthour demand neters shall
have factory-installed electronic pulse initiators neeting the requirenents
of ANSI Cl12.1. Pulse initiators shall be solid-state devices incorporating
light-emtting di odes, phototransistors, and power transistors, except that
mercury-wetted output contacts are acceptable. Initiators shall be totally
contai ned within watthour demand meter enclosures. They shall be capable
of operating at speeds up to 500 pul ses per mnute with no fal se pul ses,
and they shall be factory calibrated with no field adjustnents being
required. Initiators shall be calibrated for a pulse rate output of 1

pul se per 1/4 disc revolution of the associated neter and shall be
conpatible with the indicated equi pnent.

2.10 SURGE ARRESTERS

Surge arresters shall conmply with NEMA LA 1, |EEE C62.1, |EEE C62.2, and

| EEE C62.11 and shall be provided where indicated. Arresters shall be
distribution class, rated as shown. Arresters for use at elevations in
excess of 6000 feet above nean sea | evel shall be specifically rated for
that purpose. Arresters shall be equipped with nmounting brackets suitable
for the indicated installations. Arresters shall be of the valve or

nmet al - oxi de vari stor or conbination val ve-netal -oxi de varistor type.

2.11 GROUNDI NG AND BONDI NG
2.11.1 Driven Ground Rods

Ground rods shall be gal vani zed steel conformng to UL 467 not |ess than
3/4 inch in diameter by 10 feet in length. Sectional type rods may be used.

2.11.2 G oundi ng Conduct ors

Groundi ng conductors shall be bare, except where installed in conduit wth
associ at ed phase conductors. Insulated conductors shall be of the sane
mat eri al as phase conductors and green col or-coded, except that conductors
shall be rated no nore than 600 volts. Bare conductors shall be ASTM B 8
soft-drawn unl ess otherw se indicated. Al um numis not acceptable.

2.12 CONCRETE AND REI NFORCEMENT

[AM #1] All concrete work shall conply with the requirenments of Section
03300A CONCRETE FOR BUI LDI NG CONSTRUCTI ON.
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2.13 CABLE FI REPROCFI NG SYSTEMS

Cabl e fireproofing systenms shall be listed in FM P7825 as a fire-protective
coating or tape approved for grouped el ectrical conductors and shall be
suitable for application on the type of nmedi umvoltage cabl es provi ded.
After being fully cured, materials shall be suitable for use where exposed
to oil, water, gases, salt water, sewage, and fungus and shall not damage
cabl e jackets or insulation. Asbestos materials are not acceptable.

2.13.1 Fi repr oof Coating

Cabl e fireproofing coatings shall be compounded of water-based

t hernopl astic resins, flane-retardant chenicals, and inorganic
nonconbustible fibers and shall be suitable for the application methods
used. Coatings applied on bundl ed cables shall have a derating factor of

| ess than 5 percent, and a dielectric strength of 95 volts per m | m ninmm
after curing.

2.13.2 Fi reproofi ng Tape

Fireproofing tape shall be at |least 2 inches wi de and shall be a flexible,
conf ormabl e, polyneric, elastomer tape designed specifically for
fireproofing cables.

2.13.3 Pl astic Tape

Preapplication plastic tape shall be pressure sensitive, 10 m | thick,
conformng to UL 510.

2.14 LI QUI D DI ELECTRI CS

[AM #1] Liquid dielectrics for transfornmers, capacitors, re closers, and
other liquid-filled electrical equi prment shall be non-pol ychl ori nat ed

bi phenyl (PCB) nineral-oil or less-flammable liquid as specified
Nonf | anmabl e fluids shall not be used. Tetrachl oroethyl ene

(perchl oroethylene) and 1, 2, 4 tetrachl orobenzene fluids shall not be
used. Liquid dielectrics in retrofitted equi prent shall be certified by
t he manufacturer as having |l ess than 50 parts-per-nillion (ppm PCB
content. In lieu of the manufacturer's certification, the Contractor may
submit a test sanple of the dielectric in accordance with ASTM D 923 and
have tests performed per ASTM D 4059 at a testing facility approved by the
Contracting Oficer. Equipnment with test results indicating PCB | eve
exceedi ng 50 ppm shall be repl aced.

2.15 FACTORY TESTS

Factory tests shall be performed, as follows, in accordance with the
applicable publications and with other requirenments of these
specifications. The Contracting Oficer shall be notified at | east 10 days
before the equipment is ready for testing. The Contracting Oficer
reserves the right to witness the tests.

a. Transfornmers: Manufacturer's standard routine tests in accordance
with | EEE C57.12. 00.

b. Electrical Power Insulators: Munufacturer's standard tests in
accordance with ANSI C29. 1.

PART 3 EXECUTI ON
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3.

1 GENERAL | NSTALLATI ON REQUI REMENTS

Equi prent and devi ces shall be installed and energi zed in accordance with

t he manufacturer's published instructions. Steel conduits installed

under ground shall be installed and protected fromcorrosion in confornmance
with the requirements of Section 16415 ELECTRI CAL WORK, | NTERIOR  Except

as covered herein, excavation, trenching, and backfilling shall conformto
the requirements of Section 02222 EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG
FOR UTI LI TIES SYSTEMS. Concrete work shall [ AM #1] conformto the

requi rements of Section 03300A [ AM #1] CONCRETE FCOR BUI LDI NG CONSTRUCTI ON.

1.1 Conf ormance to Codes

The installation shall conply with the requirenents and recomrendati ons of
NFPA 70 and | EEE C2 as applicable.

1.2 Verification of D nmensions

The Contractor shall becone famliar with details of the work, shall verify
dinensions in the field, and shall advise the Contracting O ficer of any
di screpancy before perform ng any work.

.1.3 Di sposal of Liquid Dielectrics

PCB- cont anmi nated dielectrics rmust be marked as PCB and transported to and
i nci nerated by an approved EPA waste disposal facility. The Contractor
shall furnish certification of proper disposal. Contam nated dielectrics
shall not be diluted to | ower the contamination |evel

.2 CABLE | NSTALLATI ON

The Contractor shall obtain fromthe manufacturer an installation nmanual or
set of instructions which addresses such aspects as cable construction,

i nsul ation type, cable dianmeter, bending radius, cable tenperature,

[ ubricants, coefficient of friction, conduit cleaning, storage procedures,
noi sture seals, testing for and purging moisture, etc. The Contractor
shall then prepare a checklist of significant requirenments which shall be
submitted along with the manufacturers instructions in accordance wth
SUBM TTALS.

2.1 Cabl e Install ati on Procedure

Cabl e shall be installed strictly in accordance with the cable

manuf acturer's recomendati ons. Each circuit shall be identified by neans
of a fiber, lamnnated plastic, or non-ferrous netal tags, or approved
equal , in each manhol e, handhol e, junction box, and each term nal. Each
tag shall contain the follow ng information; cable type, conductor size,
circuit number, circuit voltage, cable destination and phase identification

.2.1.1 Cabl e I nspection

The cable reel shall be inspected for correct storage positions, signs of
physi cal damage, and broken end seals. |If end seal is broken, noisture
shall be removed from cable in accordance with the cable manufacturer's
recommendat i ons.

3.2.1.2 Duct d eani ng
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Duct shall be cleaned with an assenbly that consists of a flexible mandre
(manuf acturers standard product in |lengths recommended for the specific
size and type of duct) that is 1/4 inch |l ess than inside dianeter of duct,
2 wire brushes, and a rag. The cleaning assenbly shall be pulled through
conduit a mininmumof 2 times or until |ess than a volune of 8 cubic inches
of debris is expelled fromthe duct.

3.2.1.3 Duct Lubrication

The cabl e lubricant shall be conpatible with the cable jacket for cable
that is being installed. Application of lubricant shall be in accordance
with lubricant manufacturer's reconmmendati ons.

3.2.1. 4 Cabl e Install ation

The Contractor shall provide a cable feeding truck and a cable pulling

wi nch as required. The Contractor shall provide a pulling grip or pulling
eye in accordance with cabl e nmanufacturer's recomendati ons. The pulling
grip or pulling eye apparatus shall be attached to pol ypropyl ene or nmanilla
rope followed by lubricant front end packs and then by power cables. A
dynamomet er shall be used to nonitor pulling tension. Pulling tension

shal | not exceed cabl e manufacturer's recommendations. The Contractor

shall not allow cables to cross over while cables are being fed into duct.
For cable installation in cold weather, cables shall be kept at 50 degrees F
temperature for at |east 24 hours before installation

3.2.2 Duct Line

Cabl es shall be installed in duct lines where indicated. Cable splices in
| ow-vol t age cabl es shall be made in manhol es and handhol es only, except as
ot herwi se noted. Cable joints in mediumvoltage cables shall be nade in
manhol es or approved pul | boxes only. Neutral and groundi ng conductors
shall be installed in the sane duct with their associ ated phase conductors.

3.3 CABLE JO NTS

Medi um vol t age cable joints shall be made by qualified cable splicers only.
Qualifications of cable splicers shall be subnmitted in accordance with

par agraph SUBM TTALS. Shields shall be applied as required to continue the
shi el di ng systemthrough each entire cable joint. Shields may be
integrally nolded parts of preforned joints. Shields shall be grounded at
each joint or in accordance with manufacturer's recomended practice.

Cabl e joints shall provide insulation and jacket equivalent to that of the
associ ated cable. Arnored cable joints shall be enclosed in
conpound-filled, cast-iron or alloy, splice boxes equipped with stuffing
boxes and arnor clanps of a suitable type and size for the cable being
install ed.

3.4 FI REPROOFI NG

Each nedi um vol t age cabl e and conductor in manhol es shall be fire-proofed
for their entire length within the manhole. Were cables and conductors
have been lubricated to enhance pulling into ducts, the lubricant shall be
renoved from cabl es and conductors exposed in the manhol e before
fireproofing. Fire-stops shall be installed in each conduit entering or

| eavi ng a manhol e.

3.4.1 Tape Met hod
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Bef ore application of fireproofing tape, plastic tape w apping shall be
appl i ed over exposed nmetallic items such as the cable ground wire, nmetallic
outer covering, or armor to minimze the possibility of corrosion fromthe
fireproofing materials and noisture. Before applying fireproofing tape,
irregularities of cables, such as at cable joints, shall be evened out with
insulation putty. A flexible confornmable polyneric el astomer fireproof
tape shall be wapped tightly around each cable spirally in 1/2 | apped
wrapping or in 2 butt-jointed wappings with the second w appi ng covering
the joints of the first.

3.5 DUCT LINES
3.5.1 Requi rement s

Nunbers and sizes of ducts shall be as indicated. Duct lines shall be laid
with a mni mum sl ope of 4 inches per 100 feet. Depending on the contour of
the finished grade, the high-point may be at a ternminal, a nanhole, a
handhol e, or between manhol es or handhol es. Short-radi us manuf actured

90- degree duct bends may be used only for pole or equipment risers, unless
specifically indicated as acceptable. The m ni nrum manufactured bend radi us
shal | be 18 inches for ducts of |less than 3 inch dianeter, and 36 inches
for ducts 3 inches or greater in dianmeter. Oherw se, |ong sweep bends
havi ng a m ni mrumradi us of 25 feet shall be used for a change of direction
of nmore than 5 degrees, either horizontally or vertically. Both curved and
straight sections may be used to formlong sweep bends, but the nmaxi mum
curve used shall be 30 degrees and nanufactured bends shall be used. Ducts
shall be provided with end bells whenever duct lines ternminate in manhol es
or handhol es.

3.5.2 Tr eat nent

Ducts shall be kept clean of concrete, dirt, or foreign substances during
construction. Field cuts requiring tapers shall be made with proper tools
and match factory tapers. A coupling recommrended by the duct manufacturer
shal | be used whenever an existing duct is connected to a duct of different
materi al or shape. Ducts shall be stored to avoid warping and
deterioration with ends sufficiently plugged to prevent entry of any water
or solid substances. Ducts shall be thoroughly cl eaned before being Iaid.
Pl astic ducts shall be stored on a flat surface and protected fromthe
direct rays of the sun

3.5.3 Concr et e Encasenent

Ducts requiring concrete encasenments shall conply with NFPA 70. Duct |ine
encasements shall be monolithic construction. At any point, railroad and
airfield crossings, tops of concrete encasenments shall be not |ess than
Separators or spacing bl ocks shall be nade of steel, concrete, plastic, or
a conbi nation of these materials placed not farther apart than 4 feet on
centers. Ducts shall be securely anchored to prevent novenent during the
pl acenent of concrete and joints shall be staggered at |east 6 inches
vertically.

3.5.4 Install ation of Couplings
Joints in each type of duct shall be nmade up in accordance with the
manuf acturer's recomendations for the particular type of duct and coupling

sel ected and as approved. The absence of specific recomendations, various
types of duct joint couplings shall be nmade watertight as specified.
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3.5.4. 1 Pl asti ¢ Duct

Duct joints shall be made by brushing a plastic solvent cement on insides
of plastic coupling fittings and on outsides of duct ends. Each duct and
fitting shall then be slipped together with a quick 1/4-turn twist to set
the joint tightly.

3.5.5 Duct Line Markers

Duct line markers shall be provided at the ends of |ong duct |ine stubouts
or for other ducts whose |ocations are indetermn nate because of duct
curvature or termnations at conpletely bel owgrade structures. In
addition to markers, a 5 mlbrightly colored plastic tape, not |ess than 3
inches in width and suitably inscribed at not nore than 10 feet on centers
with a continuous netallic backing and a corrosion-resistant 1 ml netallic
foil core to permt easy |location of the duct line, shall be placed

approxi mately 12 inches bel ow fini shed grade | evels of such |ines.

3.6 PAD- MOUNTED EQUI PMENT | NSTALLATI ON

[ AM #1] Pad-nounted equi pnent, shall be installed on concrete pads in
accordance with the nmanufacturer's published, standard installation

drawi ngs and procedures, except that they shall be nodified to neet the
requirements of this document. Units shall be installed so that they do
not damage equi pnment or scratch painted or coated surfaces. After

install ation, surfaces shall be inspected and scratches touched up with a
pai nt or coating provided by the nmanufacturer especially for this purpose.

3.6.1 Transforner Installation

Transformers shall be carefully installed so as not to scratch finishes or
damage bushings. Transforners shall be installed in existing padnounted
transcl osure in accordance with the manufacturer's instructions. After
installation, surfaces shall be inspected and scratches shall be touched up
with a finish provided by the transformer manufacturer for this purpose.

3.6.2 Concr et e Pads
3.6.2.1 Construction

Concrete pads for pad-nmounted el ectrical equipnment shall be

pour ed-in-place. Pads shall be constructed as indicated, except that exact
pad di nensi ons and nmounting details are equi pnent specific and are the
responsibility of the Contractor. Tops of concrete pads shall be |evel and
shall project 4 inchesabove finished paving or grade and sl oped to drain.
Edges of concrete pads shall have 3/4 inch chanfer. Conduits for primary,
secondary, and groundi ng conductors shall be set in place prior to

pl acenent of concrete pads. Where grounding el ectrode conductors are
instal l ed through concrete pads, PVC conduit sleeves shall be installed

t hrough the concrete to provide physical protection. To facilitate cable
installation and term nation, the concrete pad shall be provided with a
rectangul ar hol e bel ow the primary and secondary conpartments, sized in
accordance with the manufacturer's recomended di mensions. Upon conpl etion
of equi pnent installation the rectangul ar hole shall be filled with masonry
grout.

3.6.2.2 Concrete and Rei nforcenent
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Concrete work shall have m ni num 3000 psi conpressive strength and conform
to the requirements of Section 03300 CAST-| N PLACE STRUCTURAL CONCRETE
Concrete pad reinforcement shall be in accordance with Section 03200
CONCRETE REI NFORCEMENT.

3.6.2.3 Seal i ng

When the installation is conplete, the Contractor shall seal all conduit
and other entries into the equi pnent enclosure with an approved sealing
conpound. Seals shall be of sufficient strength and durability to protect
all energized live parts of the equiprment fromrodents, insects, or other
foreign matter.

3.7 CONNECTI ONS BETWEEN AERI AL AND UNDERGROUND SYSTEMS

Connections between aerial and underground systens shall be made as shown.
Under ground cabl es shall be extended up poles in conduit to cable
termnations. Conduits shall be secured to the poles by 2-hol e gal vani zed
steel pipe straps spaced not nore than 10 feet apart and with 1 strap not
nmore than 12 inches fromany bend or term nation. Cable guards shall be
secured to poles in accordance with the manufacturer's published
procedures. Conduits shall be equi pped with bushings to protect cables and
m nimze water entry. Capnut potheads shall be used to term nate
medi um vol tage nul ti pl e-conductor cable. Cables shall be supported by
devi ces separate fromthe conduit or guard, near their point of exit from
the conduit or guard.

3.8 CONNECTI ONS TO BUI LDI NGS

Cabl es shall be extended into the various buildings as indicated, and shall
be connected to the first applicable term nation point in each buil ding.
Interfacing with building interior conduit systems shall be at conduit
stubouts termnating 5 feet outside of a building and 2 feet bel ow fini shed
grade as specified and provided under Section 16415 ELECTRI CAL WORK
INTERIOR  After installation of cables, conduits shall be sealed with
caul ki ng conpound to prevent entrance of noisture or gases into buil dings.

3.9 GROUNDI NG

Equi prent franmes of netal -encl osed equi prent, and ot her noncurrent-carrying
nmetal parts, such as cable shields, cable sheaths and arnor, and netallic
conduit shall be grounded.

3.9.1 G oundi ng El ectrodes

G oundi ng el ectrodes shall be installed as shown on the draw ngs and as
fol | ows:

a. Driven rod electrodes - Unless otherw se indicated, ground rods
shall be driven into the earth until the tops of the rods are
approxi mately 1 foot bel ow fini shed grade.

b. Additional electrodes - Wen the required ground resistance i s not
met, additional electrodes shall be provided to achieve the
speci fied ground resistance. The additional electrodes will be up
to three, a single extension-type rod, 5/8 inch dianmeter, up to 30
feet long, driven perpendicular to grade. If the resultant
resi stance exceeds 25 ohns neasured not |ess than 48 hours after
rainfall, the Contracting Officer shall be notified i mediately.
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3.9.2 G oundi ng and Bondi ng Connecti ons

Connecti ons above grade shall be made by the fusion-welding process or with
bol ted sol derl ess connectors, in conpliance with UL 467, and those bel ow
grade shall be made by a fusion-welding process. Where groundi ng
conductors are connected to al um num conposition conductors, specially
treated or |ined copper-to-alum numconnectors suitable for this purpose
shal | be used

3.9.3 G oundi ng and Bondi ng Conduct ors

G oundi ng and bondi ng conductors include conductors used to bond
transformer encl osures and equi pnent franes to the groundi ng el ectrode
system Goundi ng and bondi ng conductors shall be sized as shown, and

| ocated to provide maxi mum physi cal protection. Bends greater than 45
degrees in ground conductors are not permtted. Routing of ground
conductors through concrete shall be avoi ded. Wen concrete penetration is
necessary, nonmetallic conduit shall be cast flush with the points of
concrete entrance and exit so as to provide an opening for the ground
conductor, and the opening shall be sealed with a suitable conpound after
install ation.

3.9.4 Surge Arrester G ounding

Surge arresters and neutrals shall be bonded directly to the transformer
encl osure and then to the grounding el ectrode systemwi th a bare copper
conductor, sized as shown. Lead |engths shall be kept as short as
practi cable with no kinks or sharp bends.

3.10 FI ELD TESTI NG
3.10.1 Cener al

Field testing shall be performed in the presence of the Contracting
Oficer. The Contractor shall notify the Contracting Oficer 14 days prior
to conducting tests. The Contractor shall furnish all materials, |abor,
and equi prent necessary to conduct field tests. The Contractor shal
performall tests and inspections recommended by the manufacturer unless
specifically waived by the Contracting Oficer. The Contractor shal
maintain a witten record of all tests which includes date, test perfornmed,
personnel involved, devices tested, serial nunber and nanme of test

equi pnent, and test results. Field test reports shall be signed and dated
by the Contractor.

3.10.2 Saf ety

The Contractor shall provide and use safety devices such as rubber gl oves,

protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi pnent which
are damaged due to inproper test procedures or handling.

3.10.3 G ound- Resi st ance Tests

The resi stance of each groundi ng el ectrode shall be neasured using the
fall-of -potential nmethod defined in I|EEE Std 81. G ound resistance
nmeasurenments shall be made before the electrical distribution systemis
energi zed and shall be nade in normally dry conditions not |ess than 48
hours after the last rainfall. Resistance nmeasurenments of separate
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groundi ng el ectrode systenms shall be made before the systens are bonded

t oget her bel ow grade. The conbi ned resi stance of separate systens may be
used to neet the required resistance, but the specified nunber of

el ectrodes nust still be provided.

a. Single rod electrode - 25 ohns.
b. Miltiple rod el ectrodes - 25 ohns.
3.10.4 Medi um Vol t age Cabl e Test

After installation and before the operating test or connection to an

exi sting system the medi umvoltage cable systemshall be given a high
potential test. Direct-current voltage shall be applied on each phase
conduct or of the system by connecting conductors as one termnal and
connecting grounds or nmetallic shieldings or sheaths of the cable as the
other termnal for each test. Prior to making the test, the cables shal
be isol ated by opening applicable protective devices and di sconnecti ng
equi pnent. The test shall be conducted with all splices, connectors, and
terminations in place. The nethod, voltage, length of time, and other
characteristics of the test for initial installation shall be in accordance
with NEMA WC 7 or NEMA WC 8 for the particular type of cable installed
except that 28 kV and 35 kV insul ation test voltages shall be in accordance
with either AEIC CS5 or AEIC CS6 as applicable, and shall not exceed the
recommendations of | EEE Std 404 for cable joints and | EEE Std 48 for cable
term nati ons unless the cable and accessory manufacturers indicate higher
vol tages are acceptable for testing. Should any cable fail due to a
weakness of conductor insulation or due to defects or injuries incidenta
to the installation or because of inproper installation of cable, cable
joints, term nations, or other connections, the Contractor shall make
necessary repairs or replace cables as directed. Repaired or replaced
cabl es shall be retested.

3.10.5 Low Vol t age Cabl e Test
Lowvol tage cable, conplete with splices, shall be tested for insulation
resistance after the cables are installed, in their final configuration
ready for connection to the equi pnent, and prior to energization. The test
vol tage shall be 500 volts dc, applied for one mnute between each
conduct or and ground and between all possible conbinati ons conductors in
the same trench, duct, or cable, with all other conductors in the sane
trench, duct, or conduit. The mninmum value of insulation shall be:
R in megohnms = (rated voltage in kV + 1) x 1000/ (length of cable in feet

Each cable failing this test shall be repaired or replaced. The repaired
cable shall be retested until failures have been elim nated.

3.10.6 Liquid-Filled Transforner Tests
The following field tests shall be perfornmed on all liquid-filled
transfornmers. Pass-fail criteria shall be in accordance with transforner
manuf acturer's specifications.
a. Insulation resistance test phase-to-ground.

b. Turns ratio test.

c. Correct phase sequence
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d. Correct operation of tap changer.
3.10.7 Pre- Energi zati on Services

Calibration, testing, adjustrment, and placing into service of the
installation shall be acconplished by a manufacturer's product field

servi ce engi neer or independent testing conpany with a mninumof 2 years
of current product experience. The follow ng services shall be perforned
on the equi pment |isted below. These services shall be performed
subsequent to testing but prior to the initial energization. The equi pnent
shall be inspected to ensure that installation is in conpliance with the
recommendati ons of the manufacturer and as shown on the detail draw ngs.
Term nati ons of conductors at major equi pnent shall be inspected to ensure
t he adequacy of connections. Bare and insul ated conductors between such
term nati ons shall be inspected to detect possible danmage during
installation. |If factory tests were not performed on conpl eted assenblies,
tests shall be performed after the installation of conpleted assenblies.
Conponents shall be inspected for damage caused during installation or

shi pnent to ensure packagi ng materi als have been renoved. Conponents
capabl e of being both manually and electrically operated shall be operated
manual |y prior to the first electrical operation. Conponents capabl e of
bei ng calibrated, adjusted, and tested shall be calibrated, adjusted, and
tested in accordance with the instructions of the equi pnent manufacturer.
Itens for which such services shall be provided, but are not limted to,
are the follow ng:

a. Transformers in padnounted transcl osure.

3.10.8 Qperating Tests
After the installation is conpleted, and at such tines as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for
approval . The equi pnent shall be denonstrated to operate in accordance
with the requirements herein. An operating test report shall be submtted
i n accordance with paragraph SUBM TTALS.

3.11  ACCEPTANCE
Fi nal acceptance of the facility will not be given until the Contractor has
successfully conpleted all tests and after all defects in installation
materi al or operation have been corrected.

-- End of Section --
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