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SECTION 33 71 01

OVERHEAD TRANSM SSI ON AND DI STRI BUTI ON
07/ 06
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NOTE: This gui de specification covers the
requi renents for overhead el ectrical work and
utility poles.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Comment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnmitted as
a Citeria Change Request (CCR)

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R
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NOTE: This gui de specification does not cover al
possi bl e met hods or requirenments for providing
overhead facilities. To do so would be to produce
an involved, confusing docunent. This guide
specification presents the usual nethods and the
nost used alternatives. Different naterials and
nmet hods, properly specified, indicated, and
econom cally used will be acceptabl e when approved
by cogni zant authority.

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: TO DOMLOAD UFGS CGRAPHI CS

Go to http://ww. wbdg. or g/ ccb/ NAVGRAPH gr apht oc. pdf .
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NOTE: Do not include list of tables, or tables

t hensel ves, in project specifications. Use table to
obtain values required in Part 2 of the

speci fication.

TABLE NUMBER TI TLE

oH 1 Si ngl e- phase Pol e- nount ed Transforner Loss &
| npedance Data Cost (EC) Less Than or Equal to
$0.04 (2 pages)

oH 2 Si ngl e- phase Pol e-mounted Transformer Loss &
| npedance Data Cost (EC) Greater Than $.04 and
Less Than or Equal to $0.08 (2 pages)

oH 3 Si ngl e- phase Pol e- nount ed Transformer Loss
& | npedance Data Cost (EC) G eater Than
$.08 and Less Than or Equal to $0.12 (2 pages)

EC 1 Energy costs at NAVFAC Atlantic Activities
(2 pages)

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

NOTE: The follow ng information should be shown on
t he draw ngs:

1. Conductor sizes, types, and naterials.
2. Quy strand type, size, and | ength.

3. Primary fused cutout; give voltage rating and
state fusing (anmpere rating) and "K' quick or "T"
tardy required for coordination with existing
upstream sectional i zi ng equi pnent.

4., Pole top switch. State voltage, current, and
ot her operating characteristics. The applicable
switch ratings are stated in | EEE C37. 30.

5. Meter connections (can be determ ned from NEVA
Cl12. 10 or sinmlar source).

6. Anchor type, description, and di nensions
suitable for the ultimate | oad and the specific soi
at | ocation.

7. Indicate ruling span (average span | ength plus
2/ 3 of the difference between the |ongest and the
average span).

8. Sag table(s) for the specific conductor, the
ruling span(s) and the | oadi ng zone.
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9. The nechanical strength of crossarns,

i nsul ators, pins, guys and anchors mnust be

engi neered for each job and the dinensions,
materi als, and other descriptions covered by
drawi ngs. Strength requirenents of IEEE C2 are
mi ni mum

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

PART 1 GENERAL

1

1 REFERENCES

EE R R R I R R I I R R R I I R R R Ok S R R I R I R I O R O

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RID outside of the Section's

Ref erence Article to automatically place the
reference in the Reference Article. Do not use the
Ref erence Wzard's Check Reference feature to update
the issue dates, as this docunent is specific to the
standards listed. This guide specification will be
updat ed when the standards are updated.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ALLI ANCE FOR TELECOVMUNI CATI ONS | NDUSTRY SOLUTI ONS (ATIS)

ATIS 6.1 (2008) Specifications and D nensions (for
Wod Pol es)

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI Cl12.7 (2005) Requirenents for Watthour Meter
Socket s
ANSI C135. 14 (1979) Staples with Rolled or Slash Points

for Overhead Line Construction

ANSI C135. 30 (1988) Zinc-Coated Ferrous Ground Rods for
Over head or Underground Line Construction

AMERI CAN WOOD PROTECTI ON ASSOCI ATI ON ( AWPA)
AWPA C1 (2003) Al Tinber Products - Preservative

Treatment by Pressure Processes
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AWPA C2

AVWPA C4

ASME Bl

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

5

(2003) Sawn Crossarnms - Preservative
Treat ment by Pressure Processes

(2003) Poles - Preservative Treatnent by
Pressure Processes

ASME | NTERNATI ONAL ( ASMVE)

6. 11

(2005) Forged Fittings, Socket-Welding and
Thr eaded

ASTM | NTERNATI ONAL (ASTM

123/ A 123M

153/ A 153M

167

36/ A 36M

475

53/ A 53M

575

576

117

230/ B 230M

231/ B 231M

(2009) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

(2009) Standard Specification for Znc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

(1999; R 2009) Standard Specification for
Stai nl ess and Heat - Resi sting

Chromi um Ni ckel Steel Plate, Sheet, and
Strip

(2008) Standard Specification for Carbon
Structural Steel

(2003) Standard Specification for
Zinc-Coated Steel Wre Strand

(2007) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Sean ess

(1996; R 2007) Standard Specification for
Steel Bars, Carbon, Merchant Quality,
M G ades

(1990b; R 2006) Standard Specification for
Steel Bars, Carbon, Hot-Wought, Special

Quality

(2001; R 2007) Standard Specification for
Har d- Dr awn Copper Wre

(2007a) Standing Practice for Operating
Salt Spray (Fog) Apparatus

(2008) Standard Specification for
Medi um Har d- Drawn Copper Wre

(2007) Standard Specification for Al um num
1350-H19 Wre for Electrical Purposes

(2004) Standard Specification for
Concentric-Lay-Stranded Al um num 1350

SECTION 33 71 01 Page 8



Conduct ors

ASTM B 232/ B 232M (2001e1) Standard Specification for
Concentric-Lay-Stranded Al um num
Conduct ors, Coated-Steel Reinforced (ACSR)

ASTM B 3 (2001; R 2007) Standard Specification for
Soft or Anneal ed Copper Wre

ASTM B 398/ B 398M (2002; R 2007) Standard Specification for
Al um num Al | oy 6201-T81 Wre for
El ectri cal Purposes

ASTM B 399/ B 399M (2004) Standard Specification for
Concentric-Lay- Stranded Al um num Al | oy
6201- T81 Conductors

ASTM B 8 (2004) Standard Specification for
Concentric-Lay- Stranded Copper Conductors,
Hard, Medi um Hard, or Soft

ASTM D 117 (2002) Standard Guide for Sanpling, Test
Met hods, Specifications and CGui de for
El ectrical Insulating OQls of Petrol eum
Oigin

ASTM D 1654 (2008) Eval uation of Painted or Coated
Speci nens Subj ected to Corrosive
Envi ronment s

ASTM D 3487 (2008) Standard Specification for M neral
Insulating G| Used in Electrical Apparatus

ASTM D 709 (2001; R 2007) Lam nated Thernobsetting
Materi al s

ASTM D 877 (2002; R 2007) Standard Test Method for

Di el ectric Breakdown Vol tage of Insulating
Li qui ds Using Di sk El ectrodes

ASTM D 92 (2005a) Standard Test Method for Flash and
Fire Points by Cevel and Open Cup Tester

ASTM D 97 (2009) Pour Point of Petrol eum Products
FM GLOBAL (FM
FM P7825 (2005) Approval Cuide
I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE C135.1 (1999) Standard for Zinc-Coated Steel
Bolts and Nuts for Overhead Line
Construction
| EEE C135.2 (1999) Threaded Zi nc-Coated Ferrous

Strand- Eye Anchor Rods and Nuts for
Overhead Line Construction
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| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

C135. 22

c2

C37.

C37.

C37.

C37.

C57.

C57.

C57.

C57.

C57.

C57.

C62.

Std

Std

32

41

42

63

12.

12.

12.

12.

13

15

11

100

18

00

20

28

90

(1988) Zi nc-Coated Ferrous Pol e-Top
Insulator Pins with Lead Threads for
Over head Li ne Construction

(2007; Errata 2006; Errata 2007; |NT 44-56
2007; INT 47, 49, 50, 52-56 2008; |NT 57,
58, 51, 48 2009) National Electrical

Saf ety Code

(2002) Hi gh-Voltage Sw tches, Bus
Supports, and Accessories - Schedul es of
Preferred Ratings, Construction Guidelines
and Specifications

(2008; Errata 2009) Design Tests for

H gh- Vol t age Fuses, Distribution Encl osed
Single-Pole Air Switches, Fuse

Di sconnecting Switches, and Accessories

(1996) Hi gh Vol tage Expul sion Type
Distribution Cass Fuses, Cutouts, Fuse
Di sconnecting Switches and Fuse Links**

(2005) Requirenents for Overhead,

Pad- Mount ed, Dry-Vault, and Subnersible
Automatic Line Sectionalizers for AC
Syst ens

(2006) Standard General Requirenents for
Li qui d-1 nmersed Distribution, Power, and
Regul ati ng Transforners

(2005; INT 1-3 2008) Transformers --
Overhead Type Distribution Transforners,
500 KVA and Snuller: Hi gh Voltage 34 500
Vol ts and Bel ow. Low Vol tage, 7970/ 13 800
Y Volts and Bel ow

(2005) Standard for Pad-Munted Equi prent
- Enclosure Integrity

(2006) Standard Test Code for
Li qui d- I nersed Distribution, Power, and
Regul ati ng Transformers

(2008) Standard Requirenents for
I nstrunent Transforners

(1999) Requirenments, Term nology, and Test
Code for Step-Voltage Regul ators

(2005; Amendnent A 2008) Standard for
Met al - Oxi de Surge Arresters for
Alternating Current Power Circuits (>1kV)

(2000) The Authoritative Dictionary of
| EEE St andards Terns

(2002; I NT 2005) Standard for Shunt Power
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Capacitors

| EEE Std 404 (2006) Extruded and Laminated Dielectric
Shi el ded Cabl e Joints Rated 2500 V Through
500 000 V

| NTERNATI ONAL ELECTRI CAL TESTI NG ASSOCI ATl ON ( NETA)
NETA ATS (2003) Acceptance Testing Specifications
| NTERNATI ONAL ELECTROTECHNI CAL COWM SSI ON (| EC)

| EC 62271-111 (2005) Hi gh Vol tage Switchgear And
Control gear Part 111: Overhead,
Pad- Mounted, Dry Vault, And Subnersible
Automatic Circuit Reclosers And Fault
Interrupters For Alternating Current
Systens Up To 38 Kv

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVR)

NEVA Cl12.1 (2008) Electric Meters; Code for

El ectricity Metering
NEVA C12. 10 (2004) Physical Aspects of Watthour Meters
NEVA C135. 4 (1987) Zinc-Coated Ferrous Eyebolts and

Nuts for Overhead Line Construction

NENVA C29. 2 (1992; R 1999) Standard for Insulators -
Wet - Process Porcel ai n and Toughened d ass
- Suspensi on Type

NEVA C29. 3 (1986; R 2002) Standard for Wet Process
Porcel ain Insulators - Spool Type

NEMVA C29. 4 (1989; R 2002) Standard for Wet-Process
Porcel ain Insulators - Strain Type

NENVA C29. 5 (1984; R 2002) Wet-Process Porcel ain
I nsul ators (Low and Medi um Vol tage Pin
Type)

NEMVA C29. 7 (1996; 2002) Standard for Wet Process
Porcel ain I nsul ators - High-Voltage Line
Post Type

NEMA | CS 6 (1993; R 2006) Standard for Industrial

Control s and Systemnms Encl osures

NEMA WC 70 (2009) Standard for Non-Shiel ded Power
Cabl e 2000 V or Less for the Distribution
of Electrical Energy

NEVA WC 71 (1999) Standard for Nonshi el ded Cabl es
Rat ed 2001-5000 Volts for use in the
Distribution of Electric Energy

NEVA WC 74 (2006) Standard for 5-46 kV Shiel ded Power

SECTION 33 71 01 Page 11



1.

Cabl e for use in the Transni ssion and
Distribution of Electric Energy

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

NFPA 70 (2008; AMD 1 2008) National Electrical
Code - 2008 Edition

ORGANI SATI ON FOR ECONOM C CO- OPERATI ON AND DEVELOPMENT ( CECD)
CECD Test 203 (1992) Fish Acute Toxicity Test
U S. DEPARTMENT OF AGRI CULTURE ( USDA)
RUS 202-1 (2004) List of Materials Acceptable for
Use on Systens of RUS Electrification
Borrowers
RUS Bul | 1728H 701 (1993) Wod Crossarnms (Solid and
Lam nat ed), Transm ssion Tinbers and Pol e

Keys

RUS Bul | 345-67 (1998) REA Specification for Filled
Tel ephone Cabl es, PE-39

U. S. ENVI RONVENTAL PROTECTI ON AGENCY ( EPA)

EPA 600/ 4-90/ 027F (1993) Methods for Measuring the Acute
Toxicity of Effluents and Receiving Waters
to Freshwater and Marine Organi sns

EPA 712-C-98-075 (1996) Fate, Transport and Transformation
Test Cuidelines - OPPTS 835.3100- "Aerobic
Aquati c Bi odegradati on”

UNDERWRI TERS LABORATORI ES (UL)

UL 467 (2007) Standard for G oundi ng and Bondi ng
Equi pnent
UL 486A-486B (2003; Rev thru Apr 2009) Standard for

W re Connectors

UL 510 (2005; Rev thru Aug 2005) Pol yvinyl
Chl ori de, Polyethyl ene, and Rubber
| nsul ati ng Tape

UL 6 (2007) Standard for Electrical Rigid Mtal
Condui t - St eel

.2 RELATED REQUI REMENTS

Section 26 08 00 APPARATUS | NSPECTI ON AND TESTI NG applies to this section
with additions and nodifications specified herein.

3 DEFI NI TI ONS

a. Unless otherw se specified or indicated, electrical and
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electronics terns used in these specifications, and on the
drawi ngs, shall be as defined in | EEE Std 100.

1.4 SUBM TTALS

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

NOTE: Subnmittals nust be limted to those necessary
for adequate quality control. The inportance of an
itemin the project should be one of the prinmary
factors in determining if a submttal for the item
shoul d be required.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
subnmittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO' for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
proj ects.

Submittal itens not designated with a "G' are
considered as being for information only for Arny
projects and for Contractor Quality Control approval
for Navy projects.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the subnmittal for
the Government.] The follow ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

NOTE: Use the follow ng paragraph and subparagraphs
regarding transformer submttals for NAVFAC
projects. |In the bracketed option, insert your
appropriate NAVFAC Conponent organi zation and

code. For other projects, submttal review shall
be performed by the designer of record; |If submttal
review by NAVFAC Atlantic is specifically desired,

t he responsi bl e Governnent agency must coordi nate

wi th NAVFAC Atlantic, Code ClEE during the design
process. Add appropriate information in Section
titled "Submittal Procedures" to coordinate with the
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speci al requirenents.

Rk bk kR IR R R Ik O O S S R AR Rk R R Rk O o O R Rk O R R R b I Rk o

[[Code [CIEE] [___], NAVFAC [Atlantic] [__ ] wll review and approve
transforner submittals.] As an exception to this paragraph, transforners
manuf actured by ABB in Athens, GA; by Cooper Power Systens in Lunberton,
MS; by ERMCO in Dyersburg, TN, or by Howard Industries in Laurel, M need
not neet the submittal requirenents of this contract. |Instead, the

foll owi ng shall be subnitted.

a. Acertification, fromthe manufacturer, that the technical
requi renents of this specification shall be net.

b. Routine and other tests (paragraph entitled "Routine and O her
Tests, shall be conducted by the manufacturer and [may] [will] be
wi t nessed by the Governnent (paragraph entitled "Source Quality
Control"). Provide certified copies of the tests.

c. Provide field test reports (paragraph entitled "Field Quality
Control ").]

SD- 03 Product Data
Conductors[; C[; G |

Insulators[; C[; G [

Concrete poles[; C[; G [____ 1]
Steel poles[; C[; G [_____ 1]
Wbod Pol es

Nanepl ates[; CJ[; G [
Pole top switch[; CQ[; G [_____ 1]
Recloser[; C[; G [___ 1]

Sectionalizer[; C[; G |

Cutouts[; C[; G [

Transformer[; C[; G [_____ 1]
Metering equipnent[; CG[; G [___ 1]
Meters[; CG[; G [____ 1]

Surge arresters[; CG[; G [_____ 11
Quy strand

Anchors

SD- 05 Design Data

Concrete poles[; C[; G [____ 1]
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Steel poles[; C[;: G [_____ 1]

Power - I nstal l ed Screw Foundations[; G[; G [___ 11
SD- 06 Test Reports

Wod Crossarm | nspection Report

Field Test Plan[; C[; G |

Field Quality Control[; C[; G [_____ 1]

Ground resistance test reports[; C[; G [___ 11

Submit report of the acceptance test results as specified by
paragraph entitled "Field Quality Control"

SD-07 Certificates
Concrete poles[; CGI[; G [___ 11
Steel poles[; C[; G [_____ 1]
Wod poles[; C[; G [
Wood crossarms[; C[; G [___ 1]
Transforner Losses[; C[; G [___ 11

Subnit certification fromthe nmanufacturer indicating

Eggfsg;.rr?nce with the paragraph entitled "Specified Transforner

SD- 09 Manufacturer's Field Reports

Over head-type distribution transfornmer routine and other tests[; G

1l G [ 1]
SD- 10 Operation and Mai ntenance Data

Qperation and Mai ntenance Manual s, Data Package 5[; Cl[; G |
]

Submit operation and mai ntenance data in accordance with Section
01 78 23 OPERATI ON AND MAI NTENANCE DATA and as specified herein.

SD-11 Cl oseout Submittals
Transforner test schedule[; C[; G |
1.5 QUALITY ASSURANCE
1.5.1 Regul at ory Requi renents
In each of the publications referred to herein, consider the advisory
provi sions to be mandatory, as though the word, "shall" had been

substituted for "should" wherever it appears. |Interpret references in
these publications to the "authority having jurisdiction," or words of
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simlar meaning, to nmean the Contracting Oficer. Equipnent, materials,
installation, and workmanship shall be in accordance with the nandatory and
advi sory provisions of NFPA 70 and | EEE C2 unl ess nore stringent
requirenents are specified or indicated.

.5.2 St andard Products

Provide material s and equi pment that are products of manufacturers

regul arly engaged in the production of such products which are of equa
materi al, design and workmanshi p. Products shall have been in satisfactory
commercial or industrial use for 2 years prior to bid opening. The 2-year
period shall include applications of equipnment and materials under simlar
circunstances and of simlar size. The product shall have been on sale on
the commercial market through advertisenents, manufacturers' catal ogs, or
brochures during the 2-year period. Were two or nore itens of the sane
class of equipnent are required, these itens shall be products of a single
manuf acturer; however, the conponent parts of the item need not be the
products of the same manufacturer unless stated in this section.

.5.2.1 Alternative Qualifications

Products having |l ess than a 2-year field service record will be acceptable
if acertified record of satisfactory field operation for not |ess than
6000 hours, exclusive of the manufacturers' factory or |aboratory tests, is
f ur ni shed.

.5.2.2 Mat eri al and Equi prent Manuf acturing Date

Products manufactured nore than 3 years prior to date of delivery to site
shal | not be used, unless specified otherw se.

.5.3 Ground Resi stance Test Reports

Submit the nmeasured ground resistance of grounding system \Wen testing
groundi ng el ectrodes and groundi ng systens, identify each grounding

el ectrode and each grounding systemfor testing. |Include the test nethod
and test setup (i.e. pin location) used to determ ne ground resistance and
soil conditions at the time the nmeasurenents were made.

.5.4 Wod Crossarm | nspection Report

Furni sh an inspection report from an i ndependent inspection agency,
approved by the Contracting O ficer, stating that offered products conply
wi th applicable AWPA and RUS standards. The RUS approved Quality Mark
"WQC' on each crossarmw || be accepted, in lieu of inspection reports, as
evi dence of conpliance with applicable AWPA treat nent standards.

.5.4.1 Field Test Pl an

Provide a proposed field test plan [20] [30] [__ ] days prior to testing
the installed system No field test shall be performed until the test plan
is approved. The test plan shall consist of conplete field test procedures
including tests to be perforned, test equipnent required, and tol erance
limts.
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1

6 MAI NTENANCE
6.1 Additions to Operations and Mai ntenance Data

In addition to requirements of Data Package 5, include the following in the
operation and nai ntenance manual s provi ded:

a. Assenbly and installation draw ngs
b. Prices for spare parts and supply list

c. Date of purchase

.7 DELI VERY, STORAGE, AND HANDLI NG

Devi ces and equi prrent shall be visually inspected by the Contractor when
received and prior to acceptance from conveyance. Stored itens shall be
protected fromthe environment in accordance with the nmanufacturer's
publ i shed instructions. Damaged itens shall be replaced. G filled
transforners and switches shall be stored in accordance with the

manuf acturer's requirenments. Wod poles held in storage for nore than 2
weeks shall be stored in accordance with ATIS Gb.1. Handling of wood poles
shal |l be in accordance with ATIS 0b.1, except that pointed tools capable of
produci ng indentations nore than inch in depth shall not be used. Nails
and holes are not permitted in top of poles. Mtal poles shall be handl ed
and stored in accordance with the manufacturer's instructions.

. 8 WARRANTY

The equi pnent itens shall be supported by service organi zati ons which are
reasonably convenient to the equipnment installation in order to render
satisfactory service to the equi prent on a regul ar and energency basis
during the warranty period of the contract.

PART 2 PRODUCTS

2.

1 MATERI ALS AND EQUI PMENT

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: A 120-hour test will be specified in a
noncorrosi ve environnent and a 480-hour test will be
specified in a corrosive environnent.

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

Consi der materials specified herein or shown on contract draw ngs which are
identical to materials listed in RUS 202-1 as confornmng to requirenents.
Equi pnrent and conponent itens, not hot-di p gal vani zed or porcel ain enanel
finished, shall be provided with corrosion-resistant finishes which shal

wi t hstand [ 120] [480] hours of exposure to the salt spray test specified in
ASTM B 117 wi thout [ oss of paint or rel ease of adhesion of the paint prinmer
coat to the nmetal surface in excess of 1.6 nmr 1/16 inch fromthe test

mark. The described 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 danmaged surfaces of hot-dip

gal vani zed sheet steel or m |l gal vani zed sheet steel shall be coated with
a zinc rich paint conforming to the manufacturer's standard.
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2.

2.

2.

2.

2 POLES

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Use "class" for wood poles and "strength" for
concrete and steel poles. Follow local utility
practice regarding grounding netallic itens on

pol es, after coordination with [ocal DPW BCE

Speci fy cl earances and clinbi ng space in accordance
with | EEE C2 or applicable state code.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Pol es shall be of |engths and [cl asses] [strengths] indicated.

2.1 Wod Pol es

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: For NAVFAC Atlantic projects, do not use
| odgepol e pine or Wstern Larch pol es.

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

Wbod pol es nmachine trimred by turning, [Douglas Fir] [Lodgepol e Pine]

[Western Larch] [Southern Yellow Pine] [
RUS Bul | 345-67. Gain, bore and roof poles before treatnent.

] conformng to ATIS 5.1 and

Shoul d

addi tional gains be required subsequent to treatnent, netal gain plates
shal | be provided. Pressure treat poles with [pentachl orophenol,]

[ ammoni acal copper arsenate (ACA),] [chromated copper arsenate

(CCA) T,

except that Douglas Fir and Western Larch poles shall not be treated with
CCA in accordance with AWPA Cl1 and AWPA C4 as referenced in RUS Bul | 345-67.
The quality of each pole shall be ensured with "WXC" (wood quality control)
brand on each piece, or by an approved inspection agency report.

2.2 St eel Pol es

Steel poles shall be designed to withstand the | oads specified
nultiplied by the appropriate overload capacity factors, shal

in | EEE C2
be hot-dip

gal vani zed in accordance with ASTM A 123/ A 123N and shall not be painted
Pol es shal|l have tapered tubul ar nenbers, either round in cross-section or
pol ygonal , and conply with strength cal cul ati ons perforned by a registered
prof essi onal engineer. Calculations shall be submtted in accordance with
the design data portion of paragraph entitled "SUBM TTALS." Provide
certification, fromthe manufacturer, that the technical requirements of
this specification shall be net. Pole shafts shall be one piece. Poles
shal | be wel ded construction with no bolts, rivets, or other neans of

fasteni ng except as specifically approved. Pole markings shal
approximately 900 to 1270 mr 3 to 4 feet above grade and shal

be
i ncl ude

manuf acturer, year of manufacture, top and bottom di aneters, |length, and a
| oading tree. Attachnent requirenents shall be provided as indicated
i ncl udi ng grounding provisions. Cinbing facilities are not required

Bases shall be of the anchor-bolt-nmunted type

2.3 Concrete Pol es

R R I R I R I I R R R R I R R I R I R R I S R R R R R I R R O O

NOTE: | n areas where freezing tenperatures occur

t he mi ni mum conpressive strength given for concrete
in spun poles should be increased in line with
concrete design for such tenperatures.

LR R R R R R R R R R R R EREEEEREEEREEEEEEEREEEEREEEEEEREEEEREEEEEEEEEEEEEEEEEEEEERE]
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Concrete poles shall be designed to withstand the | oads specified in | EEE C2
multiplied by the appropriate overload capacity factors. Poles shall be
rei nforced or prestressed, either cast or spun. Spun poles shall be
manuf actured by a centrifugal spinning process with concrete punped into a
pol i shed round tapered netal nold. Concrete for spun poles shall have a
conpressive strength of at least 34.5 MPa 5000 psi at 28 days; steel wire
shal | have an ultimate tensile strength of at |east 827 MPa; 120,000 psi;
and reinforcing bars shall have an ultimate tensile strength of at | east
276 MPa 40,000 psi. After the high speed spinning action is conpleted, a
spun pol e shall be cured by a suitable wet steam process. Spun pol es shal
have a water absorption of not greater than three percent to elinminate
cracking and to prevent erosion. Concrete poles shall have hollow shafts.
Pol es shall have a hard, snooth, nonporous surface that is resistant to
soil acids, road salts, and attacks of water and frost. Poles shall not be
installed for at |least 15 days after manufacture. Fittings and brackets
that conformto the concrete pole design shall be provided. Poles shal
conformto strength cal cul ations perfornmed by a regi stered professiona
engi neer and submitted in accordance with design data portion of paragraph
entitled "SUBM TTALS." Provide certification, fromthe manufacturer, that
the technical requirenents of this specification shall be net.

.3 CROSSARMS AND BRACKETS
.3.1 Wood Crossar ns

Conformto RUS Bull 1728H 701. Pressure treat crossarns with

pent achl or ophenol, chromated copper arsenate (CCA), or ammoni acal copper
arsenate (ACA). Treatnent shall conformto AWPA C25. Crossarns shall be
solid wood, distribution type, and a 6.4 mr 1/4 inch 45 degree chanfer on
all top edges. Cross-sectional area m ni mum di nensions shall be 108.0 mv
4-1/4 inches in height by 82.6 mr 3-1/4 inches in depth in accordance with
| EEE C2 for Grade B construction. Crossarns shall be 2.4 nm 8 feet in

| ength, except that 3.1 m 10 foot crossarns shall be used for

crossarm nount ed banked si ngl e-phase transfornmers or el sewhere as

i ndicated. Crossarns shall be nachined, chanfered, trinmred, and bored for
stud and bolt hol es before pressure treatnment. Factory drilling shall be
provi ded for pole and brace nounting, for four pin or four vertica
line-post insulators, and for four suspension insulators, except where
otherwi se indicated or required. Drilling shall provide required clinbing
space and wire clearances. Crossarns shall be straight and free of tw sts
towithin 2.5 mmper 304.8 nmr 1/ 10 inch per foot of length. Bend or tw st
shall be in one direction only.

.3.2 Crossarm Br aces

Provide [flat steel] [or] [steel angle] as indicated. Provide braces with
[965 nm span with 2440 nm crossarns] [and] [1520 mm span with 3050 mMm
crossarns] [38 inch span for 8 foot crossarns] [and] [60 inch span for 10
foot crossarns].

.3.3 Arm ess Construction

Pol e nounting brackets for |ine-post or pin insulators and eye bolts for
suspensi on insul ators shall be as shown. Brackets shall be attached to
poles with a mninmumof two bolts. Brackets may be either provided
integrally as part of an insulator or attached to an insulator with a

sui tabl e stud. Bracket nounting surface shall be suitable for the shape of
the pole. Brackets for wood pol es shall have wood gri ppi ng nenbers.

Hori zontal offset brackets shall have a 5-degree uplift angle. Pole top

SECTION 33 71 01 Page 19



2.

brackets shall conformto | EEE C135.22, except for nodificati ons necessary
to provide support for a line-post insulator. Brackets shall provide a
strength exceeding that of the required insulator strength, but in no case
| ess than a 12.5 kN 2800 pound cantil ever strength.

.4 HARDWARE

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: I n hot humid marine atnospheres, gal vani zed
steel pole-line hardware nay not be acceptabl e and
only hot-dip gal vani zed mal | eabl e or ductile iron
shoul d be pernitted. Local usage should be

checked. Navy projects require hot-dip gal vani zed

har dware only.
EE IR R I Sk S S I S I S S R R R Rk I I S Sk S I I R R Ik S I R Sk I O

Har dwar e shal |l be hot-dip gal vani zed in accordance with ASTM A 153/ A 153N
and ASTM A 123/ A 123N.

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: Do not use this paragraph for Navy projects.
The pole line construction criteria for the Navy,
including the listing of materials, is covered in
t he pol e pl ates.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

[ Zi nc-coated hardware shall conply with | EEE C135.1, |EEE C135. 2,

NEVA C135.4, ANSI C135.14 | EEE C135.22. Steel hardware shall conmply with
ASTM A 575 and ASTM A 576. Pol e-1ine hardware shall be hot-dip gal vani zed
[steel.] [steel, except anchor rods of the copper-nolten wel ded-to-stee
type with nonferrous corrosion-resistant fittings shall be used]. Washer s
shal |l be installed under boltheads and nuts on wood surfaces and el sewhere
as required. Washers used on through-bolts and doubl e-arm ng bolts shal

be approxi mately 57.2 mmsquare 2-1/4 inches square and 4.8 mr 3/ 16 inch
thick. The dianmeter of holes in washers shall be the correct standard size
for the bolt on which a washer is used. Washers for use under heads of
carriage-bolts shall be of the proper size to fit over square shanks of
bolts. Eye bolts, bolt eyes, eyenuts, strain-load plates, |ag screws, guy
cl anps, fasteners, hooks, shims, and clevises shall be used wherever
required to support and to protect poles, brackets, crossarns, guy wres,
and insul ators.]

5 I NSULATORS

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

NOTE: Stipulate insulator class required for each
application. The follow ng table suggests insulator
types fromspecific ANSI Standards for application
under normal conditions. Nunber followed by

di agonal sl ash indicates quantity of insulators when
other than one. Environments wi th unusua
cont am nant conditi ons woul d require speci al
treatment. Spool insulators for use with brackets,
or devices to support the neutral - nessenger of
triplex or quadrupl ex, secondary or service cables
shoul d conformto NEMA C29.3 Cass 53-2. Use the
values in Table Il for NAVFAC Atl antic projects.
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TABLE |

NESC ni n. ANSI C29.7 NEMA ANS
Vol t age dry flashover (C29.5 Post C29.2 C29.4
kV kV Pi n ("L" or "S") Suspension @y Strain
5. or less 20 55-1 57-1 52-1 54-1
7.2 39 55-3 57-1 2/52-1 or 2/52-9 54-1
15 55 55-3 57-1 2/52-1 or 2/52-9 54-2
25 75 55-6 57-2 2/ 52-4 54-3
C29.6
35 100 56-3 57-2 3/52-4 54-3
TABLE | |
NEMA ANSI C29.7 NEMA ANS
Vol t age C29.3 C29.5 Post C29.2 C29.4
kV Spool Pi n ("L" or "S") Suspensi on @y Strain
5. or less 53-2 55-3 57-1 52-1 54-4
15. 53-2 55-5 57-1 2/ 52-1 54-4
35 53-2 --- 57-4 3/52-4 54-4

When specifying or indicating post insulators, add
the appropriate "L" or "S" designation indicating
"L" long studs or "S" short. Exanple: "57-1L"
woul d i ndicate an insulator for wood crossarns and
"57-1S" would indicate an insulator for use on stee
menbers. When the engineer determnes that station
policy differs fromthese requirenents, insulators
which match the policy in effect at the station
shal |l be specified by ANSI reference and cl ass.

I nsul ator flashover values shall be determ ned from
Table 273-1, IEEE C2. In areas with severe

I ightning problens, transmission |ine corners and
dead ends shoul d be provided with special
pressure-treated wood-guy insulators having arcing
horns for lighting discharge. In addition to being
used wi th underground term nals, fiberglass guy
strain insulators shall be used where other

i nterference probl ens exist.

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

Provi de wet-process porcelain insulators which are radio interference free.

[a.

[ b.

[c.

[ d.

[e.

Li ne post type insulators: NEMA C29.7, Class [__ 1.1

Suspension insulators: NEMA C29.2 [4/52-4 for 34.5 kV on NAVSTA
NORVA], Quantity per Phase, [__ ], dass [ 1.1

Spool insulators: NEMA C29.3, Cass [__ 1.1

Quy strain insulators: NEMA C29.4, Class [__ ], [except provide

fiberglass type when used with underground terninal or when ot her
i nterference problens exist].]

Pin insulators: NEVA C29.5, Cdass [__ 1.1
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2.6 OVERHEAD CONDUCTORS, CONNECTORS AND SPLI CES

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: For NAVFAC Atlantic projects, do not use
"al um num conductor steel reinforced (ACSR)."

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

Conductors of bare [copper] [alum num (AAC)] [al um num all oy (AAAQ)]

[ al um num conductor steel reinforced (ACSR)] of sizes and types indicated.
[ Where al um num conductors are connected to dissimlar nmetal, fittings
conform ng to UL 486A-486B shall be used.]

2.6.1 Solid Copper

ASTM B 1, ASTM B 2, and ASTM B 3, hard-drawn, medi um hard-drawn, and
soft-drawn, respectively. ASTM B 8, stranded.

2.6.2 Al um num ( AAC)
ASTM B 230/ B 230N and ASTM B 231/ B 231N

2.6.3 Al unmi num Al | oy ( AAAC)
ASTM B 398/ B 398N or ASTM B 399/ B 399N

2.6.4 Al umnum Conduct or Steel Reinforced (ACSR)
ASTM B 232/ B 232, al um num

2.6.5 Connectors and Splices

Connectors and splices shall be of copper alloys for copper conductors,

al um num al | oys for al um num composition conductors, and a type designed to
m ni m ze gal vanic corrosion for copper to al um num conposti on conductors.

Al um num conposi tion, alum num conposition to copper, and copper-to-copper
shal |l conmply with UL 486A-486B

2.7 NEUTRAL- SUPPORTED SECONDARY AND SERVI CE DROP CABLES

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: The term "secondary," for our genera

pur pose, means either bare or insulated conductors
install ed between pol es and operated at the
utilization voltage. Bare conductors should be
utilized on |l ong span, open wire design when a
neutral - supported secondary cable is not appropriate
due to weight. Wen using bare conductors for
secondary applications use the above paragraph
entitled "Overhead Conductors". "Services" are

i nsul ated conductors extending froma pole to the
nmetering point or service entrance connection at the
utilization point. M ninmum conductor size for

al um num al umi num all oy, or ACSR shall be No. 4 AWG
and for copper, No. 6 AWG  For LANTNAVFACENGCOM
projects, do not use ACSR

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

[ Service] [Secondary] cables shall be [alum num [copper], [triplex]
[quadrupl ex] with cross-1inked pol yethyl ene insulation on the phase
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conductors. Neutral shall be bare [ACSR] [al um num alloy] [hard drawn
copper] and shall be the sane size as the phase conductors unl ess ot herw se
indi cated. Cables shall conformto [NEMA WC 70][ and ][NENVA WC 71] for
cross-1|inked pol yethyl ene insul ation.

. 8 GUY STRAND

[ ASTM A 475, [high-strength] [extra high-strength], Cass A or B

gal vani zed strand steel cable][d ass 30 [high-strength][extra

hi gh-strength] copper-clad steel]. Gy strand shall be [ ] mrinch in
diameter with a mnimum breaking strength of [ ] Newt on pounds.
Provide guy term nations designed for use with the particular strand and
devel oping at least the ultimte breaking strength of the strand.

.9 ROUND GUY MARKERS

Vinyl or PVC material, [white] [yellow colored, 2440 nm 8 feet | ong and
shatter resistant at sub-zero tenperatures.

.9.1 GQuy Attachment
Thi nbl e eye guy attachnent.

.10  ANCHORS AND ANCHOR RODS

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: Conpl ete guy-anchor assenbly shall provide
strength conformng to |EEE C2 for the grade of
construction of the line. In areas of extrenely
hi gh chem cal activity of the soil, anchor rods and
ground rods shall be conpletely encased in concrete
to point 100 mr 4 inches above finished grade.
Anchors shall be a special unit to be indicated.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Anchors shall present holding area indicated on drawi ngs as a m ni num
Anchor rods shall be triple thinble-eye, [19] [25] nmmdianeter by 2440 nmm
[3/4] [one] inch dianmeter by 8 feet long. Anchors and anchor rods shall be
hot dip gal vani zed.

.10.1 Screw Anchors

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

NOTE: For NAVFAC Atlantic projects nornally use
screw type anchors. Provide Newt on pound rating and
| eave out "[fitting Cass 6000]."

EE R I R R S I R I R R I R R R R R R R R S R R I R R R S R R R R R O

Screw type [swanp] anchors having a manufacturer's rating [of not |ess than
[ ] Newton pounds in | oose to medium sand/clay soil, Cass 6] [at |east
equal to rating indicated] and extra heavy pipe rods confornming to

ASTM A 53/ A 53N, Schedul e 80, and couplings conformng to ASME B16. 11
[fitting Cass 6000.]

.10.2 Pl ate Anchors
M ni mum area of [__ ] square mr i nches and rated by manufacturer for

[ ] Newton pounds or nore in soils classified as nedi um dense coarse
sand and sandy gravels; firmto stiff clays and silts.
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2.10.3 Rock Anchors

Rock anchors having a manufacturer's rating of [102,310][ 160, 130] Newt ons
[ 23, 000] [ 36, 000] pounds.

2.11 GROUNDI NG AND BONDI NG

2.11.1 Driven G ound Rods

EE R R R S I R R I R I R S R R R R O S R R R I R I R R S R R R R R O

NOTE: Use "copper-clad steel" ground rods for
NAVFAC Atlantic projects.

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

Provi de [copper-clad steel ground rods conformng to UL 467][ zi nc-coated
steel ground rods conformng to ANSI C135.30][solid stainless steel ground
rods] not less than 19 mr 3/4 inch in dianeter by 3.1 n 10 feet in | ength.
Sectional type rods nmay be used for rods 6.1 m 20 feet or |onger.

2.11.2 G oundi ng Conduct ors

ASTM B 8. Provide soft drawn copper wire ground conductors a mninum No. 4
AWG Gound wire protectors shall be PVC

2.11.3 Groundi ng Connecti ons
UL 467. Exotherm c weld or conpression connector.

2.12 SURGE ARRESTERS

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

NOTE: Rating of lightning (surge) arresters should
be 125 percent of the nominal |ine-to-ground voltage
of four-wire, nulti-grounded neutral systens; 80
percent of the nominal line-to-line voltage for
three-wire, solidly grounded neutral systens; or
nom nal line-to-line voltage for delta and

ungr ounded-we systens. Distribution class
arresters should nornally be used. However, use

i nternedi ate class on the 34.5 kV system at Naval
Base, Norfol k, VA

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

| EEE C62. 11, netal oxide, polymeric-housed, surge arresters arranged for
[crossarn] [equiprment] nounting. RMS voltage rating shall be [3] [6] [9]
[10] [12] [15] [27] [30] [36] kV. Arresters shall be [Distribution]
[Internmedi ate] [Station] class.

2.13 FUSED CUTQUTS
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NOTE: Include |ast bracketed sentence for NAS
Pensacol a projects. Delete it in all other
projects. For NAVFAC Atlantic projects, use "open
type" cutouts with Type "K' fuses as indicated.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

[ Open] [Encl osed] type fused cutouts rated [100] [200] anperes and [ ]
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2.

anperes symetrical interrupting current at [[7.8] [15] kV ungrounded]
[8.3/15 kV gnd Y] [15/26 kV gnd Y] [27/34.5 kV gnd Y], conforming to

| EEE C37.42. Type [K] [T] fuses conforming to | EEE C37.42 with anpere
ratings [as indicated] [equal to 150 percent of the transfornmer full | oad
rating]. Open link type fuse cutouts are not acceptable. [Provide heavy
duty open drop-out type, rated 15 kV, 200 Anp, 7,100 Anvp I.C. (Sym).]

.14 CONDUI T RI SERS AND CONDUCTCORS

The riser shield shall be PVC containing a PVC back plate and PVC extension
shield or a rigid galvani zed steel conduit, as indicated, and confornming to
UL 6. Provide conductors and term nations as specified in Section

33 71 02.00 20 UNDERGROUND UNDERGROUND TRANSM SSI ON AND DI STRI BUTI ON

15 TRANSFORMER ( OVERHEAD- TYPE DI STRI BUTI ON)

EE R R R S I R R R O I R R R R O S R R I R I R R R R R R R

NOTE: Use the follow ng guidelines for specifying
transfornmers.

1. Use IEEE C57.12.00, Figure 3 (a), voltage
designations, such as 4160 V - 120/240 V.

2. Sel ect inpedance value in accordance wth
techni cal note under paragraph entitled "Specified
Transforner Losses."

3. Fully self-protected transforners shall not be
used.

EE R R R S I R I R I I R R S R R R R R R S R R I R I R R R R S R R R

a. | EEE C57.12. 20.

b. Single phase, self-cooled, 65 degrees C. continuous tenperature
rise, two winding, 60 Hertz.

c. Insulating Iiquid:

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Choose one of the follow ng options. For
NAVFAC Atl antic, choose |ess-flanmmable transforner
liquids for all projects unless there is a specific

requi renent to do otherw se
EIR IR R R R S I I I I IR S I I I I R R S I I R I R I I IR I R I S I I I I I R R I S I b b E b I b I b I b I b b b b b I I I b I b b b I

[Mneral oil: ASTM D 3487, Type Il, tested in accordance with
ASTM D 117. Provide identification of transforner as "non-PCB"
and "Type Il nmineral oil" on the naneplate.]

[Less-flamabl e transformer |iquids: NFPA 70 and FM P7825 for

| ess-flammabl e |iquids having a fire point not |ess than 300
degrees C tested per ASTM D 92 and a dielectric strength not |ess
than 33 kV tested per ASTM D 877. Provide identification of
transforner as "non-PCB" and "nanufacturer's nanme and type of
fluid on the nanepl ate.

The fluid shall be a biodegradable electrical insulating and

cooling liquid classified by UL and approved by FMas "l ess
flammabl e fluids. The fluid shall neet the following fluid
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properties:
(1) Pour point: ASTM D 97, less than -15 degrees C
(2) Aquatic biodegradation: EPA 712-C-98-075, 100%

(3) Trout toxicity: OECD Test 203, zero nortality of
EPA 600/ 4-90/ 027F, pass.]

d. Ratings:
(1) kVA [

(2) BIL: [95] [75] [60] KV.

(3) Primary voltage: [__ ] kV.
(4) Secondary voltage: [__ ] volts
(5) Mnimm Tested | npedance at 85 degrees C. [___ ] percent.

[e. Single-phase connections:
(1) Connect primary: [Phase-to-phase] [Phase-to-ground].

(2) Provide transfornmer with | ] high vol tage bushing(s).]
[f. Three-phase connections:
(1) Connect primary: [Gounded wye] [Ungrounded we] [Delta].

(2) Connect secondary: [Gounded we] [Delta], for |
t hree phase, | ] wire service

(3) Provide transforner with |

g. Taps:

(1) Provide four 2 1/2 percent full capacity taps, 2 above and 2
below rated primary voltage. Tap changer shall have externa
handl e.

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

NOTE: The "series-multiple voltage-changi ng switch"
woul d be in the primary w nding of the transforner
and is for dual -voltage systems. It is nornally
used when a base is planning a voltage upgrade of
its primary distribution systemor when there are
multiple systems on base and they would like the
transforner to be interchangeable. Caution: |If
this option is indicated, the BIL |evel nust be
specified for the higher voltage and actua
transformer | osses would have to be coordinated with
mul ti pl e manufacturers and be specified to obtain an

energy efficient transforner
EE SRR I Sk S I I S I S I O R R R Rk I S Sk S I I R R Ik S S I S R Sk I S O

[h. Externally operated Series-Miltiple Voltage-Changi ng Switch.]
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i. Corrosion Protection:

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: In hostile environnments, the additional cost
of stainless steel tanks and covers nay be justified.

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

[ Transformer tanks and covers shall be corrosion resistant and
shal |l be fabricated of stainless steel conformng to ASTM A 167
Type 304 or 304L.] Paint coating systemshall conply with

| EEE C57.12.28 regardl ess of tank and cover material. Finish coat
shal |l be light gray, ANSI color No. 70.

j. Show transformer kVA capacity using 65 m 2 1/2 inch Arabic
nuneral s placed near the | ow vol tage bushi ngs.

2.15.1 Speci fied Transformer Losses
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NOTE: This paragraph is for use on Navy Projects
only. Steps to specifying transforner |osses.

1. Print Tables 041, OH2, O+ 3, and ECG1 or EC 2
as applicable (directions included at the front of
this specification).

2. (Obtain energy cost for the specific activity
fromthe cognizant EFD or PWC.. Energy costs should
be based on the cost of energy w thout the denmand
charge factors scaled in. Use Table EC-1 for energy
costs at the NAVFAC Atlantic activities indicated.

3. Use Tables OH1, O+ 2, and OH3 to specify

| osses and i npedances for transformers based on
energy cost range, and transformer prinmary and

secondary vol t ages

4. Performfault current calculations to verify
that distribution equipnment is coordinated with
i npedance specified.

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

No- |l oad | osses (NLL) in watts at 20 degrees C, and load | osses (LL) in
watts at 85 degrees C, shall be as follows:

NAME KVA " NLL" "LL"

[ T1] ] [ 1] [ 1]
[T2] [ 1] G [ 1]

The val ues for the specified | osses shall be used for conparison with the

| osses determined during the routine tests. |If the routine test val ues
exceed the specified values by nore than the tol erances allowed by Table 19
in | EEE C57.12.00, the transformer is unacceptable.

[
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[2.16  GROUP- OPERATED LOAD | NTERRUPTER SW TCHES
2.16.1 Manual |y Operated Type (Switch Handl e Operated)

Manual |y operated (switch handl e operated) |oad interrupter sw tches shal
comply with | EEE C37.32 and shall be of the outdoor, nanually-operated,
three-pole, single-throw type with either tilting or rotating insulators.
Switches shall be equipped with interrupters capable of interrupting
currents equal to the switch's continuous current rating. Each switch
shal | be preassenbled for the indicated configuration and nounting. Mving
contacts shall be of the high-pressure, |limted-area type, designed to
ensure continuous surface contact. Switches shall be fused or non-fused as
indicated. Switches shall be conplete with necessary operating nechani sns,
handl es, and other itens required for manual operation fromthe ground.
Switch operating handl es shall be | ocated approximately 1.1 nmeters 3 feet 6
i nches above final grade. Insulation of switch operating mechani sns shal

i nclude both insulated interphase rod sections and insul ated vertica
shafts. Each handle shall be provided with a padl ock arranged to | ock the
switch in both the open and the cl osed position.

[2.16.2 Renotely Operated Type (Stored-Energy Actuator)

EE R R R S I R R I R I R S R R R R R S R R I R R R R R R R R O

NOTE: SF6 switches are available for nomina

vol tages of 15 kV through 34.5 kV in 600 anpere
continuous and | oad-break ratings. Delete SCADA
equi prent and renote tel enetry when not required.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

Renot el y-operated, [air-insulated] [SF6 insulated] |oad interrupter
switches shall be rated in accordance with and conply with the requirenments
of | EEE C37.32 and shall be of the outdoor, three-pole, [pole-nmounted]
[crossarm nounted] type. Interrupter devices shall be [air-insulated]

[ SF6-insul ated, puffer-type] switches capable of interrupting currents
equal to the switch continuous current ratings indicated. Sw tches shal
utilize an electric notor-charged, stored-energy (spring-driven) operator
to simultaneously trip all phases. A switch-control unit shall be provided
[for push-button operation fromthe ground] [for push-button operation from
the ground and rempte switch actuation via telenetry]. The switch-contro
unit shall be pad-lockable, tanper-resistant, in a NEMA ICS 6, Type [3R|

[4] [4X] [4X-SS] enclosure, which is connected to the switch actuator by a
shi el ded control cable. Control power for closing and tripping shall be
provided by a battery mounted in the control unit enclosure. The switch
control unit shall be provided with a separate 120 volt ac circuit for the
battery powered. Power for charging the operator mechani smmy be 120 volt
ac or battery powered. |f operator mechani smcharging power is froma
battery, capacity shall be provided for a mininumof [__ ] [four]
sequenti al opening and cl osing operation wthout battery charging. The
switch control unit shall be configured for supervisory, control, and data
acqui sition (SCADA) function, including |local and renpte operation.

Vol tage and current sensors shall be provided, one set for each phase, for
nonitoring of both normal and fault conditions. Sw tches shall be provided
with visual indication of open switch contact for clearance and isolation
purposes. Switch mechani sns shall be provided with provisions for
groundi ng of nonenergi zed nmetal parts. The switch control unit shall be
provided with a switch operations.
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11[2.17 RECLOSER

| EC 62271-111. [Recloser controller shall be [electronically]
[ hydraulically] operated and utilize [o0il] [vacuun] operating nmedium]

1[2.18  SECTI ONALI ZER
| EEE C37. 63.

1[2.19 METER NG EQU PVENT

EE R R R S I R I R I R I O I R R R I R S R R I R R R R R S R R R

NOTE: "Metering Equi pnment" paragraph and its

subpar agraphs are for primary netering and shoul d
only be used when primary netering is required by
the local utility conpany and specific netering
requi renents have been properly coordinated with the
cogni zant EFD/ EFA. Secondary netering shall
normally be covered in Sections 16272 THREE- PHASE
PAD- MOUNTED TRANSFORMERS, 16273 S| NGLE- PHASE

PAD- MOUNTED TRANSFORMERS, or 26 20 00 | NTERI OR

DI STRI BUTI ON SYSTEM as appl i cabl e.

EE R R R S I R R I R I R S R R R R R S R R I R R R R R R R R O

Pol e nounted netering equi pment shall include current transforners,
potential transformers, watthour neter, [neter test switch bl ock,] netering
encl osure, wire, conduit and fittings.

2.19.1 Potential Transforners

Potential transfornmers shall be rated for outdoor service fitted for
crossarm nounting and secondary connection box for conduit connection.

Vol tage rating shall be [2.4] [4.16] [7.2] [12.0] [12.47] [___ ] kV to 120
volts ac, 60 Hz. Transforners shall conformto the requirenments of

| EEE C57.13 BIL [45] [60] [75] [95] kV and accuracy Cass 0.3 (mn.) of [75
VA] [burden Y].

2.19.2 Current Transfornmers
Current transformers shall be rated for outdoor service with crossarm
nounting and secondary connection box for conduit connection. Voltage
rating shall be [2.4] [4.16] [7.2] [12.47] [12.0] [___ ] kV. Current
rating shall be [ ] to 5 anperes. Transforners shall conformto
requirenents of | EEE C57.13, BIL [45] [60] [75] [95] kV and accuracy d ass
0.3 at [B2.0] [50 VA].

2.19.3 \Watthour Meter
Provide neter with provisions for future pulse initiation.

a. Meters: NEVA C12.10 and NEMA C12.1; when providing neter with
el ectronic tinme-of-use register.

(1) Form [5A] [5S] [6A] [6S].
(2) FEement: [2] [2 1/2] [3].

(3) Voltage: 120 volts.
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(4) Current: 2 1/2 anperes.

(5) Frequency: 60 hertz.

(6) Kilowatt hour register: 5 dial or 5 digit type.
b. Demand register

(1) Solid state type.

(2) Meter reading nultiplier:

(a) Indicate multiplier on the neter face.

(b) Provide nmultiplier in even hundreds.

(3) Denmand interval length: shall be programmed for [15] [30]
[60] minutes with rolling demand up to six subintervals per
i nterval

c. Munting:

(1) Provide neter with [matchi ng socket per ANSI Cl2.7 with
[manual ] [automatic] current short-circulating device.] ["A" base
type mounting].

[2.19.4 Met er Test Bl ock

Provide neter test block with [T] [10] pole group of open knife type

swi tches designed for the isolation of netering devices at neter |ocation
by opening each circuit individually. Current switches shall short circuit
current supply before opening neter circuit. Switch handl es of potential
swi tches shall be black. Switch handles of current switches shall be red.

12.19.5 Met eri ng Encl osure

Met ering encl osure shall be of gal vani zed steel, weatherproof construction
wi th pole mounting bracket, and 19 mr 3/4 inch exterior plywod, full size
backboard and hi nged door arranged for padl ocking in closed position.

I nternal space shall be adequate to house equi pnent and wiring but not
smal l er than 510 by 760 by 280 nmm 20 by 30 by 11 inches deep. Paint netal
manuf acturer's standard finish.

]12.20 CAPACI TORS

Capaci tor equi pnent shall conply with |EEE Std 18 and shall be of the

t hree- phase, grounded-we, outdoor type rated for continuous operation and
automatically switched. Equi pnent shall be suitable for nmounting on a
singl e pole. Polychlorinated bi phenyl and tetrachl oroethyl ene
(perchl oroet hyl ene) shall not be used as the dielectric. Equipnment shal

be rated for the systemvoltage. The indicated kvars shall be
automatically switched by [single-step] [tine switch] [voltage] [current]
[kilovar] [control] [nultiple-step] [voltage] [kilovar] [control providing
the indicated nunber of steps and switching the indicated kvar]. Necessary
transforners shall be provided for sensing circuit variations and for

| ow-vol tage control. QO l-imersed switches shall be provided for automatic
swi tching of capacitors, and shall be electrically separate from ungrounded
capacitor enclosures and netal frames. |Installations shall include one

primary fuse cutout and one surge arrester for each ungrounded phase
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conductor. Fuse link ratings shall be in accordance with the

manuf acturer's recomrendati ons. Capacitor equi pment, except for

| ow-vol tage control and primary fuse cutouts, shall be subassenbl ed and
coordi nated by one manufacturer. Units, including netal pole-npunting
supports and hardware, shall be shipped in conplete sections ready for
connection at the site. Low voltage equipnent shall be socket or cabi net
type, nounted on the pole approximately 1.2 m 4 feet above grade, shall be
connected with the necessary wiring in conduit to capacitor equipnment, and
shal |l be provided with secondary arrester protection against swtching
surges when recommended by the manufacturer.

.21  VOLTACGE REGULATOR

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: Bypass arresters are nornally standard
equi pnent. Incoming line arresters may not be
needed. Coordinate with the manufacturer

EE R R R S R I R R I R S R R R R R S R I R I R R R S R R S R R O

Vol tage regul ators shall conply with | EEE C57.15 and shall be of the

out door, self-cool ed, 55/65 degrees C tenperature rise, single-phase type.
W ndi ngs and the | oad-tap-changi ng mechani sm shall be

m neral -oi |l -i nmersed. Wen operating under |oad, a regulator shall provide
plus and mnus 10 percent autonatic voltage regulation in approximtely 5/8
percent steps, with 16 steps above and 16 steps bel ow rated voltage.
Automatic control equiprment shall provide Cass 1 accuracy. Bypass surge
arresters shall be suitable for [a grounded] [an ungrounded] system and for
the associated regulator voltage. [[Station] [Internediate] class surge
arresters shall be nobunted next to each incoming |line bushing on a
regul at or tank-nounted bracket and connected to a surge arrester ground
pad- nounted on the regul ator tank].

.21.1 Rat i ngs

Ratings at 60 Hz shall be

MaXi MUM VOl tage. . ..o [ ]
Basic Insulation Level (BIL)....... ... . ... ... [ ]
CUNF BNt . L e e [ ]

.21.2 Bypass and |sol ation Sw tches

Swi t ches shall be of the outdoor, stickhook-operated, single-pole,
single-throw, vertical-break type suitable for the indicated nounting.

Swi tches shall be of a type designed to provide bypass of a single-phase
regulator circuit by an integral sequence which al ways occurs when each
switch is opened or closed. Each opening sequence shall initially bypass

the singl e-phase regulator circuit, then open the input and out put

circuits, and finally interrupt the exciting current. Opening any

singl e-phase regulator circuit shall not be possible until after the bypass
circuit is closed. Ratings at 60 Hz shall be in accordance with | EEE C37. 41
and as foll ows:

Maxi mum vol tage. . ... ... [

Nominal voltage class............ iy [ ]
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Momentary asynmetrical current in the closed position..... [ ]
Monmentary asymmetrical current in the bypass position..... [ ]
Continuous and interrupting current....................... [ ]

2.21.3 M scel | aneous

St andard accessories and conponents in accordance with | EEE C57. 15shal |l be
provi ded. Single-phase units shall be provided with additional conmponents
and accessories required by | EEE C57.15 for three-phase units.

2.22 ELECTRI CAL TAPES

Tapes shall be UL listed for electrical insulation and other purposes in
wire and cable splices. Terminations, repairs and m scel | aneous purposes,
el ectrical tapes shall conply with UL 510.

2.23 CALKI NG COVPOUND

Conpound for sealing of conduit risers shall be of a puttylike consistency
wor kabl e with hands at tenperatures as |ow as 2 degrees C 35 degrees F,
shall not slunp at a tenperature of 150 degrees C 300 degrees F, and shal
not harden materially when exposed to air. Conpound shall readily calk or
adhere to clean surfaces of the materials with which it is designed to be
used. Conpound shall have no injurious effects upon the worknmen or upon
the materials.

2.24  NAMEPLATES
2.24.1 Manuf acturer's Nanepl ate

Each item of equi pnent shall have a nanepl ate bearing the manufacturer's
nane, address, nodel nunber, and serial nunber securely affixed in a

conspi cuous place; the nanmeplate of the distributing agent will not be
acceptabl e. Equi prent containing |iquid-dielectrics shall have the type of
dielectric on the namepl ate.

2.24.2 Fi el d Fabricated Nanepl at es

ASTM D 709. Provide |am nated plastic nanmeplates for each equi prent

encl osure, relay, switch, and device; as specified or as indicated on the
drawi ngs. Each naneplate inscription shall identify the function and, when
applicable, the position. Naneplates shall be nelam ne plastic, 3 nr 0.125
inch thick, white with [black] [__ ] center core. Surface shall be matte
finish. Corners shall be square. Accurately align lettering and engrave
into the core. Mninumsize of nameplates shall be 25 by 65 mr one by 2.5
inches. Lettering shall be a mninmmof 6.35 mr 0.25 inch high norma

bl ock style.

2.25 SOURCE QUALI TY CONTRCL

2.25.1 Transformer Test Schedul e

The Governnent reserves the right to witness tests. Provide transforner
test schedule for tests to be perfornmed at the manufacturer's test
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facility. Submit required test schedul e and | ocation, and notify the
Contracting O ficer 30 cal endar days before schedul ed test date. Notify
Contracting Oficer 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 instrunments are maintained within
rated accuracy.

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

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

(4) Dated calibration |abels shall be visible on all test
equi prent .

(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 instrunents calibrated or tested. For instrunents 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) ldentify the third party/laboratory calibrated instrument to
verify that calibrating standard is net.

2.25.2 Routi ne and O her Tests

| EEE C57.12.00 and | EEE C57.12.90. Routine and other tests shall be
performed by the manufacturer on [each of] the actual transforner(s)
prepared for this project to ensure that the design performance is
mai ntai ned in production. Submt test reports, by serial nunber and
recei ve approval before delivery of equipnent to the project site.
Required tests shall be as follows:
a. Polarity
b. Ratio
c. No-load losses (NLL) and excitation current
d. Load losses (LL) and inpedance voltage
e. Delectric
(1) Impulse
(2) Applied voltage

(3) Induced voltage
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f. Leak

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: I n areas where the applicable State code is
nore stringent, substitute it for |EEE C2 and nake
t he required changes under paragraph entitled
"References." In California, use CALPUC G O 95,

State of California Public Utilities Comm ssion
EIR IR R b R S I I I I IR I I I I I R R S I I IR I R I I I I R I I R I I I I R R I S I b b E b I R I I I b I b I b b I I 3 I b b b I

Provi de overhead pole line installation conformng to requirenments of
[ ] [IEEE C2] [CALPUC G O 95] for Grade [B] [C] construction of
overhead lines in [light] [nediun] [heavy] |oading districts and NFPA 70
for overhead services. Provide nmaterial required to nake connections into
exi sting system and perform excavating, backfilling, and other incidenta

| abor. Consider street, alleys, roads and drives "public." Pole
configuration shall be as indicated.

1.1 Over head Service

Term nate overhead service conductors into buildings at service entrance
fittings or weat herhead outside building. Installation and connection of
service entrance equi pnent to overhead service conductor is included in
Section 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM Near by support bracket for
overhead wires shall be not less than [__ ] nmeters feet above finished
grade at building. Drip |oops shall be forned on conductors at entrances
to buildings, cabinets, or conduits.

.1.2 Tree Trimm ng

Where |ines pass through trees, trees shall be trinmed at least[ 4.5 neters
15 feet][__ ] clear on both sides horizontally and bel ow for

medi umvoltage lines, and[ 1.5 neters 5 feet][__ ] clear on both sides
hori zontally and bel ow for other lines. No branch shall overhang

hori zontal clearances. Were trees are indicated to be renpved to provide
a clear right-of-way, clearing is specified in Section 31 11 00 CLEARI NG
AND GRUBBI NG

1.3 Wod Pol e Installation

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Include the bracketed sentence for projects
where poles will be set in tropical areas of the
Pacific Ccean, that are infested by the Fornosan
termte, coptoternmes fornosanus shirake. Delete it
in other projects. For NAVFAC Pacific projects,
contact Code 18, Environnmental Division, for |atest
gui dance on ternite treatnent nethods

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O

Provide pole holes at least as large at the top as at the bottom and | arge
enough to provide 100 mr 4 inch cl earance between the pole and side of the
hole. [Provide a 150 mm 6 inch band of soil around and down to the base of
the pole treated with 7.5 to 11.4 liters 2 to 3 gallons of a one percent
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durshan TC term ticide solution.]
3.1.3.1 Setting Depth of Pole

Pol e setting depths shall be as follows:

Length of Pole Setting in Soil Setting in Solid Rock
() (nm ()
6095 1520 910
7600 1675 1065
9120 1675 1065
10640 1825 1215
12160 1825 1215
13680 1980 1370
15200 2130 1370
16720 2280 1520
18240 2440 1520
19810 2590 1675
21340 2740 1675
22860 2895 1825
24380 3050 1825
25910 3200 1980
27430 3350 1980
28950 3500 2130
30480 3810 2280
Length of Pole Setting in Soil Setting in Solid Rock
(feet) (feet) (feet)
20 5.0 3.0
25 5.5 3.5
30 5.5 3.5
35 6.0 4.0
40 6.0 4.0
45 6.5 4.5
50 7.0 4.5
55 7.5 5.0
60 8.0 5.0
65 8.5 5.5
70 9.0 5.5
75 9.5 6.0
80 10.0 6.0
85 10.5 6.5
90 11.0 6.5
95 11.5 7.0
100 12.5 7.5

3.1.3.2 Setting in Soil, Sand, and G avel

"Setting in Soil" depths, as specified in paragraph entitled "Setting Depth
of Pole," apply where the follow ng occurs:

a. Wiere pole holes are in soil, sand, or gravel or any conbi nation
of these;
b. Where soil layer over solid rock is nore than 610 mr 2 feet deep;
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c. Were hole in solid rock is not substantially vertical; or

d. \Where dianeter of hole at surface of rock exceeds tw ce the
di anmeter of pole at sane level. [At corners, dead ends and ot her
points of extra strain, poles 12160 nm 40 feet or nore |ong shal
be set 150 nmm 6 i nches deeper.]

3.1.3.3 Setting in Solid Rock

"Setting in Solid Rock," as specified in paragraph entitled "Setting Depth
of Pole," applies where poles are to be set in solid rock and where hole is
substantially vertical, approximately uniformin dianmeter and | arge enough
to pernit use of tanping bars the full depth of hole.

3.1.3.4 Setting Wth Soil Over Solid Rock

Where a | ayer of soil 610 mr 2 feet or less in depth over solid rock

exi sts, depth of hole shall be depth of soil in addition to depth specified
under "Setting in Solid Rock" in paragraph entitled "Setting Depth of

Pol e, " provided, however, that such depth shall not exceed depth specified
under "Setting in Soil."

3.1.3.5 Setting on Sloping Gound
On sl opi ng ground, always neasure hole depth fromlow side of hole.
3.1.3.6 Backfi |

Thoroughly tanmp pole backfill for full depth of the hole and nobund excess
fill around the pole.

3.1.3.7 Setting Pol es

Set poles so that alternate crossarmgains face in opposite directions,
except at termnals and dead ends where gains of |ast two poles shall be on
side facing termnal or dead end. On unusually |ong spans, set poles so
that crossarm cones on side of pole away fromlong span. Were pole top
pins are used, they shall be on opposite side of pole fromgain, with flat
si de agai nst pol e.

3.1.3.8 Al ignnent of Poles

Set poles in alignment and plunb except at corners, terminals, angles,
junctions, or other points of strain, where they shall be set and raked
against the strain. Set not |less than 50 mr 2 inches for each 3050 mr 10
feet of pole |length above grade, nor nore than 100 nmm 4 inches for each
3050 mr 10 feet of pole length after conductors are installed at required
tensi on. \When average ground run is |evel, consecutive poles shall not
vary nmore than 1525 mm 5 feet in height. Wen ground is uneven, poles
differing in length shall be kept to a mininumby |ocating poles to avoid
the highest and | owest ground points. |If it becomes necessary to shorten a
pole, a piece shall be sawed off the top. Holes shall be dug | arge enough
to permt the proper use of tanpers to full depth of hole.

3.1.3.9 Pol e Caps

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Pole caps are not necessary for ACA/ CCA
treated pol es.
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Provide plastic pole caps with 6.35 mr 1/4 inch sealing rings and four
nailing tabs. Fill sealing area with either a bitum nous, elastigum roof
cenent or an acceptable preservative paste to |l evel of sealing ring to
elimnate possibility of condensation. Place on pole top and nail each tab
down with a 31.75 mm 1 1/4 inch nail

1.4 Steel and Concrete Pole Setting

Pol es shall be nobunted on cast-in-place or power-installed screw
foundations. [Concrete poles shall be enbedded in accordance with the
details shown.] Conduit el bows shall be provided for cable entrances into
pole interiors.

.1.4.1 Cast -1 n-Pl ace Foundati ons

EE R R R S R I R R I R S R R R R R S R I R I R R R S R R S R R O

NOTE: Use Section 03300N for Navy projects and
03300A for other projects.

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

Concrete foundations, sized as indicated, shall have anchor bolts

accurately set in foundations using tenplates supplied by the pole

manuf acturer. Concrete work and grouting is specified in [Section 03 30 00
CAST- | N- PLACE CONCRETE] [ Section 03 31 00.00 10 CAST-I N PLACE STRUCTURAL

CONCRETE]. After the concrete has cured, pole anchor bases shall be set on

foundations and | evel ed by shi mm ng between anchor bases and foundations or

by setting anchor bases on leveling nuts and grouting. Poles shall be set

pl unmb. Anchor bolts shall be the manufacturer's standard, and not |ess

than necessary to neet the pole wind | oading specified herein and ot her

desi gn requirenents.

.1.4.2 Power - I nstal |l ed Screw Foundati ons

Power -i nstal l ed screw foundati ons may be used if they have the required
strength, mounting-bolt, and top plate dinmensions. Screw foundations shal
be of at least 6.4 M 1/4 inch thick structural steel conforming to

ASTM A 36/ A 36N and hot-di p gal vani zed i n accordance with ASTM A 123/ A 123.
Conduit slots in screw foundation shafts and top plates shall be marked to
indicate orientation. Design calculations indicating adequate strength
shal | be approved before installation of screw foundation is pernitted.

Cal cul ations shall be submitted in accordance with the design data portion
of paragraph entitled "SUBM TTALS. "

.1.5 Anchors and CGuys

Pl ace anchors in line with strain. The |length of the guy |ead (distance
frombase of pole to the top of the anchor rod) shall be as indicated.

.1.5.1 Setting Anchors

Set anchors in place with anchor rod aligned with, and pointing directly
at, guy attachnent on the pole with the anchor rod projecting 150 to 230 m
6 to 9 inches out of ground to prevent burial of rod eye.

3.1.5.2 Backfilling Near [Plate] Anchors

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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NOTE: If plate anchors are chosen, for NAVFAC
Atlantic projects, include the bracketed option in
the title of the paragraph and use the second
bracketed sentence.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

[Backfill plate, expanding, concrete, or cone type anchors with tightly
tanmped coarse rock 610 M 2 feet inmmedi ately above anchor and then with
tightly tanmped earth filling remai nder of hole.]

[Backfill plate anchors with tightly tanped earth for full depth of hole.]

.1.5.3 Screw Anchors
Install screw anchors by torquing with boring machine.
.1.5.4 Swanmp Anchors

Install swanp anchors by torquing with boring machine or wenches, adding
sections of pipe as required until anchor helix is fully engaged in firm
soil .

.1.5.5 Rock Anchors
Install rock anchors m ni num depth 305 nmr 12 inches in solid rock.

.1.5.6 Quy Installation

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

NOTE: CQuy strand shall be insulated or grounded in
conformance with | EEE C2 or |ocal practice.

A soil survey should be conpleted early in the
design to properly select the type of anchor

EE R R R S I R R R I O I R R R R I O S R R I R R R R R R R R O

Provi de guys where indicated, with |loads and strengths as indicated, and
wher ever conductor tensions are not bal anced, such as at angl es, corners
and dead-ends. Were single guy will not provide the required strength,
two or nore guys shall be provided. Were guys are w apped around pol es,
at |l east two guy hooks shall be provided. Provide pole shins where guy
tensi on exceeds 27,000 Newt ons 6000 pounds. QGuy clanps 152 mr 6 inches in
length with three 16 nr 5/8 inch bolts, or offset-type guy clanps, or
approved guy grips shall be provided at each guy termnal. Securely clanp
pl astic guy marker to the guy or anchor at the bottom and top of
mar ker . Conpl et e anchor and guy installation, dead end to dead end, and
tighten guy before wire stringing and sagging is begun on that |ine
section. [Provide strain insulators at a point on guy strand 2435 mr 8 feet
m ni mum from the ground and 1825 mr 6 feet mininumfromthe surface of
pole.] [Effectively ground and bond guys to the system neutral.]

.1.6 Har dwar e
Provi de hardware with washer agai nst wood and with nuts and | ock nuts

applied wench tight. Provide |ocknuts on threaded hardware connecti ons.
Locknuts shall be MF style and not pal nut style.
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3.1.7 G oundi ng

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: For Arny projects, the designer will specify
t he groundi ng configuration and the nunber and type
of electrodes required. See TM 5-811-1 for

gui dance. Coordinate with NFPA 70 and | EEE C2.

Del ete the bracketed sentence for Arny projects.
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Unl ess ot herwi se indicated, grounding shall conformto | EEE C2 and NFPA 70.
[ Pol e groundi ng el ectrodes shall have a resistance to ground not exceeding
25 ohms. When work in addition to that indicated or specified is directed
in order to obtain specified ground resistance, provisions of the contract
covering changes shall apply.]

3.1.7.1 Groundi ng El ectrode Installation

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: Mbodi fy and/or del ete paragraphs in accordance
wi th project requirenents.

The designer should investigate the soil resistivity
during the prelimnary design phase to determ ne the
design required to ensure that the groundi ng val ues
are obtained. For areas where the water table is

| ow and/or the soil resistivity is high (such as

vol canic soils, sand, or rock), delete the
addi ti onal el ectrode provisions and provide a design

to neet the site requi renents.
R R R R R R R R R R R R

Groundi ng el ectrodes shall be installed as foll ows:

a. Driven rod electrodes - Unless otherw se indicated, ground rods
shal | be | ocated approxi mately 900 mr 3 feetout from base of the
pol e and shall be drived into the earth until the tops of the rods
are approximately 300 mr 1 foot below finished grade. Miltiple
rods shall be evenly spaced at least 3 n 10 feet apart and
connected together 600 mr 2 feet below grade with a nmininum No. 6
bare copper conductor

b. Pl ate el ectrodes - Plate el ectrodes shall be installed in
accordance with the manufacturer's instructions and | EEE C2 and
NFPA 70.

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

NOTE: Use the follow ng paragraph for Arny projects

only.
EE IR I Sk S S I S S I O R R R Rk kS kR S Ik S I O R Sk I S O S

[c. Gound resistance - The nmaxi num resi stance of a [driven ground
rod][pl ate el ectrode] shall not exceed 25 ohns under nornally dry
conditions. Wienever the required ground resistance is not nmnet,
provi de additional electrodes [interconnected wi th grounding
conductors][as indicated], to achieve the specified ground
resistance. The additional electrodes will be [up to three, [2.4]
[3] m[8] [10] feet rods spaced a mininumof 3 m 10 feetapart][a
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single extension-type rod, [15.9] [19.1] nm [5/8] [3/4] inch
diameter, up to 9.1 nm 30 feet long, [driven perpendicular to
grade] [coupled and driven with the first rod]]. |In high ground
resistance, UL listed chemically charged ground rods nmay be used.
If the resultant resistance exceeds 25 ohns neasured not |ess than
48 hours after rainfall, notify the Contracting Oficer

i medi ately.]

3.1.7.2 Groundi ng El ectrode Conductors

EE R R R S I R R I R I R S R R R R O S R R R I R I R R S R R R R R O

NOTE: |If grounding details are provided on the

drawi ngs, delete the bracketed information
ER R R I I R R R R R I I I R R R R I I I R R R R S S I I R R R S I I I I R R I I R O I I I R R R R R I I I

[On multi-grounded circuits, as defined in | EEE C2, provide a single
continuous vertical grounding el ectrode conductor. Neutrals, surge
arresters, and equi prment groundi ng conductors shall be bonded to this
conductor. For single-grounded or ungrounded systens, provide a grounding
el ectrode conductor for the surge arrester and equi pment groundi ng
conductors and a separate groundi ng el ectrode conductor for the secondary
neutrals. Gounding el ectrode conductors shall be stapled to wood pol es at
intervals not exceeding 600 nr 2 feet. On netal poles, a preforned

gal vani zed steel strap, 15.9 mr 5/8 inch wi de by 0.853 (22 gauge) 22 gauge
m ni mum by | ength, secured by a preformed | ocking nmethod standard with the
manuf acturer, shall be used to support a grounding el ectrode conduct or
installation on the pole and spaced at intervals not exceeding 1.5 nm 5 feet
with one band not nmore than 75 mr 3 inches fromeach end of the vertica
groundi ng el ectrode conductor. ]G ounding el ectrode conductors shall be
sized as indicated. Secondary system neutral conductors shall be connected
directly to the transformer neutral bushings, then connected with a neutra
bondi ng junper between the transformer neutral bushing and the vertica
groundi ng el ectrode conductor as indicated. Bends greater than 45 degrees
in groundi ng el ectrode conductor are not pernitted.

3.1.7.3 Groundi ng El ectrode Connecti ons

Make above grade groundi ng connections on pole lines by exothermc weld or
by using a compression connector. Make bel ow grade groundi hg connecti ons
by exothermc weld. Make exothermc welds strictly in accordance with
manufacturer's witten recommendati ons. Wl ds which have puffed up or

whi ch show convex surfaces indicating inproper cleaning, are not
acceptabl e. No nmechani cal connectors are required at exothermc

wel dments. Conpression connectors shall be type that uses a hydraulic
compression tool to provide correct pressure. Provide tools and dies
recomrended by conpression connector manufacturer. An enbossing die code
or simlar nethod shall provide visible indication that a connector has
been fully conpressed on ground wire.

3.1.7.4 Groundi ng and G ounded Connecti ons

a. Were no primary or conmon neutral exists, surge arresters and
franes of equi pnment operating at over 750 volts shall be bonded
toget her and connected to a dedicated prinmary groundi ng el ectrode.

b. Where no primary or common neutral exists, transformer secondary
neutral bushing, secondary neutral conductor, and frames of
equi pnent operating at under 750 volts shall be bonded toget her
and connected to a dedi cated secondary groundi ng el ectrode.
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3.

3.

c. Wen a primary or common neutral exists, connect all grounding and
grounded conductors to a comon groundi ng el ectrode.

.1.7.5 Protective Ml ding

Protect groundi ng conductors which are run on surface of wood poles by PVC
nmol di ng extending fromground |ine throughout comunication and transformer
spaces.

1.8 CONDUCTOR | NSTALLATI ON

1.8.1 Li ne Conductors

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

NOTE: Do not use bracketed sentence for Navy
projects. Instead, sag and tension tables should be
provi ded and val ues indicated on the draw ngs.
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[ Unl ess ot herw se indicated, conductors shall be installed in accordance
with manufacturer's approved tables of sags and tensions. ]Conductors
shal | be handled with care necessary to prevent nicking, kinking, gouging,
abrasi ons, sharp bends, cuts, flattening, or otherw se deformng or
weakeni ng conductor or any danage to insulation or inpairing its
conductivity. Renpve damaged sections of conductor and splice conductor.
Conductors shall be paid out with the free end of conductors fixed and
cable reels portable, except where terrain or obstructions nmake this nethod
unfeasi ble. Bend radius for any insulated conductor shall not be |ess than
the applicabl e NEMA specification recommendati on. Conductors shall not be
drawn over rough or rocky ground, nor around sharp bends. Wen installed
by machi ne power, conductors shall be drawn from a nounted reel through
stringing sheaves in straight lines clear of obstructions. Initial sag and
tensi on shall be checked by the Contractor, in accordance with the

manuf acturer's approved sag and tension charts, within an el apsed tine
after installation as recommended by the manufacturer.

.1.8.2 Connectors and Splices

Conductor splices, as installed, shall exceed ultimate rated strength of
conductor and shall be of type recomended by conductor nanufacturer. No
splice shall be permtted within 3050 mr 10 feet of a support. Connectors
and splices shall be nmechanically and electrically secure under tension and
shal | be of the nonbolted conmpression type. The tensile strength of any
splice shall be not |ess than the rated breaking strength of the

conductor. Splice materials, sleeves, fittings, and connectors shall be
noncorrosi ve and shall not adversely affect conductors.

Al um num conpositi on conductors shall be wire brushed and an oxide

i nhi bitor applied before nmaki ng a conpressi on connection. Connectors which
are factory-filled with an inhibitor are acceptable. Inhibitors and
conmpression tools shall be of types reconrended by the connector
manufacturer. Primary |ine apparatus taps shall be by neans of hot |ine
clanps attached to conpression type bail clanps (stirrups). Lowvoltage
connectors for copper conductors shall be of the solderless pressure type.
Noni nsul at ed connectors shall be snoothly taped to provide a water proof

i nsul ati on equivalent to the original insulation, when installed on

i nsul ated conductors. On overhead connections of alum num and copper, the
al umi num shall be installed above the copper.
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3.1.8.3 Conduct or - To- I nsul ator Attachments
Conductors shall be attached to insulators by neans of clanps, shoes or tie
wires, in accordance with the type of insulator. For insulators requiring
conductor tie-wire attachnents, tie-wire sizes shall be as specified in
TABLE 1.
TABLE |

Tl E- W RE REQUI REMENTS

CONDUCTOR TIE WRE
Copper (AWG Sof t - Drawn Copper (AWG
6 8
4 and 2 6
1 through 3/0 4
4/ 0 and | arger 2
AAC, AAAC, or ACSR (AWG AAAC OR AAC (AVG
Any size 6 or 4

3.1.8.4 Arnor Rods

Arnmor rods shall be provided for AAC, AAAC, and ACSR conductors. Arnor
rods shall be installed at supports, except arnmor rods will not be required
at primary dead-end assenblies if alum numor alum numlined zinc-coated
steel clanps are used. Lengths and nethods of fastening arnor rods shal

be in accordance with the manufacturer's reconmmendations. For span |engths
of less than 61 m 200 feet, flat alum num arnor rods may be used. Fl at
arnor rods, not less than 762.0 micronmeters by 6.4 mr 0.03 by 0.25 inch
shal | be used on No. 1 AWG AAC and AAAC and snall er conductors and on No. 5
AWG ACSR and snmal | er conductors. On |arger sizes, flat arnor rods shall be
not less than 1.3 by 7.6 mm 0.05 by 0.30 inches. For span |lengths of 61 n
200 feet or nore, preformed round arnor rods shall be used.

3.1.8.5 Ti es

Provide ties on pin insulators tight agai nst conductor and insul ator and
ends turned down flat agai nst conductor so that no wire ends project.

3.1.8.6 Low Vol tage | nsul ated Cabl es

Low vol t age cabl es shall be supported on clevis fittings using spoo
insulators. Dead-end clevis fittings and suspensions insulators shall be
provi ded where required for adequate strength. Dead-end construction shal
provide a strength exceeding the rated breaking strength of the neutra
nmessenger. Clevis attachments shall be provided with not |ess than 15.9 nnr
5/8 inch through-bolts. Secondary racks nmay be used when installed on wood
pol es and where the span | ength does not exceed 61 m 200 feet. Secondary
racks shall be two-, three-, or four-wire, conplete with spool insulators.
Racks shall neet strength and deflection requirenents for heavy-duty stee
racks, and shall be rounded and snooth to avoi d damage to conduct or

i nsul ation. Each insulator shall be held in place with a 15.9 mr 5/8 inch
butt on- head bolt equi pped with a nonferrous cotter pin, or equivalent, at
the bottom Racks for dead-ending four No. 4/0 AWG or four |arger
conductors shall be attached to poles with three 15.9 mr 5/8 inch
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through-bolts. Qher secondary racks shall be attached to poles with at
least two 15.9 mr 5/8 inch through-bolts. Mninumvertical spacing between
conductors shall not be |less than 200 mr 8 i nches.

3.1.8.7 Rei nstal | i ng Conductors

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

NOTE: Sag tables are usually available from
conduct or manufacturers. For projects which entai
consi derabl e I ength of overhead line, sag tables for
the particular line as designed shall be indicated.

EE R R R S I R I R I R I O I R R R I R S R R I R R R R R S R R R

Exi sting conductors to be reinstalled or resagged shall be strung to
"final" sag table values indicated for the particul ar conductor type and
si ze invol ved.

3.1.8.8 New Conductor Installation

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: Sag tables are usually available from
conduct or manufacturers. For projects which entai
consi derabl e I ength of overhead |line, sag tables for
the particular line as designed should be

i ndi cated. Use "indicated" on NAVFAC Atlantic

proj ects.
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String new conductors to "initial" sag table values [indicated]
[ recommended by the manufacturer] for conductor type and size of conductor
and ruling span indicated.

3.1.8.9 Fittings
Dead end fittings[, clanp or conpression type,] shall conformto witten
recomendat i ons of conductor manufacturer and shall develop full ultimte
strength of conductor.

3.1.8.10 Al unmi num Connecti ons
Make al um num connections to copper or other material using only splices,
connectors, lugs, or fittings designed for that specific purpose. Keep a
copy of manufacturer's instructions for applying these fittings at job site
for use of the inspector.

[3.1.9 Pol e Mounted Metering Equi prent

3.1.9.1 Primary Meters
Install primary netering transformers [as indicated] [according to
manuf acturer's drawi ngs]. Make connections to netering circuits within
each transforner conduit connection box.

3.1.9.2 Installing Meter System
Met ering encl osure shall house kW meter [and nmeter test block]. Secure

the enclosure to pole at a height of 1825 mr 6 feet above grade to center
of the enclosure. Gound enclosure.
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a. Connect neter as indicated.

[b. Connect neter test block between nmeter and netering transforners
to isolate neter for renoval, test or adjustnent.]

c. Phase sequence and col or code of potential and current |eads shal
be identical. Mirk wires which are connected to transfornmer
termnals identified with polarity marks (dots) by a col ored
pl astic tape around the wire at each end.

d. No splices are permissible in netering circuits. Wre shall be
trained at sides and bottom of enclosure back board and secured by
pl astic waps.

13.1.10 Pole Top Switch Installation

Install pole top switch strictly according to manufacturer's installation
drawi ngs and infornation.

3.1.10.1 Operating Handl e

Locate approxi mately 1520 mr 5 feet above ground on field side of pole.

[3.1.11 Recl oser

Install recloser(s) strictly in accordance with manufacturer's instructions.

1[3.1.12 Sectionalizer

Install sectionalizer(s) strictly in accordance with nmanufacturer's
i nstructions.

13.1.13 Ri sers

[ Secure gal vani zed steel conduits on poles by two hol e gal vani zed stee
pi pe straps spaced as indicated and within 910 mr 3 feet of any outlet or

termnation. Gound netallic conduits.] [Secure PVC riser shields on
pol es as indicated.]

3.2 TRANSFORMER | NSTALLATI ON
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NOTE: Specify phase sequence in accordance with the
| ocal practice.
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Transformers shall be carefully installed so as not to scratch finishes or
damage bushings. Transfornmers shall be installed in accordance with the
manuf acturer's instructions. After installation, surfaces shall be

i nspected and scratches shall be touched up with a finish provided by the
transforner manufacturer for this purpose.

[3.3 CROSSARM MOUNTI NG

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: Do not use this paragraph and subparagraphs
for Navy projects. The Navy provides this
information on the drawings. Utilize Navy pl ates
during design of Navy projects. Refer to
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"Instructions to view print graphics" for access to
Navy pl ates.
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NOTE: Nornally flat braces will be specified for
2.4 m(8 foot) crossarns and angle braces for 3.1 m
(10 foot) crossarms to agree with REA construction
An angle brace is also required on 2.4 m (8 foot)
arns where conductors have a breaking strength of
nore than 20.0 kN (4500 pounds). Extrene | oading
conditions may al so warrant the extra cost of the
stronger angl e brace under other circunstances.

Metal crossarmbraces will reduce the effective BIL
rating of the pole. In high lightning areas specify
fiberglass braces.

Consult REA Bulletin 61-10, "Protection of Bald and
ol den Eagles from Power lines." The requirenment
for wooden crossarm braces should be verified for
each state and land area in accordance with the Bald
Eagl e Protection Act of 1940, (16 U S.C. 703 et
seq.) as amended; Endangered Species Act of 1973 (87
Stat. 1064); and Mgratory Bird Treaty of 1918 (16
U S.C 703 et. seq.) as amended. Potenti al

requi renent sources are the Bureau of Land
Managenent, U. S. Departnent of the Interior, and
Federal, State, and Local Land Managenent or

Wl dlife Conservation Agencies.
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Crossarns shall be bolted to poles with 15.9 mr 5/8 inchthrough-bolts with
square washers at each end. Bolts shall extend not less than 3 mr 1/8 inch
nor nore than 50 mr 2 inches beyond nuts. On single crossarm construction,
the bolt head shall be installed on the crossarm side of the pole.
[ Fi berglass] [Metal] [Wod] crossarm braces shall be provided on
crossarms. Flat braces may be provided for 2.4 nm 8 foot crossarns and
shall be 6.4 by 31.8 mm 1/4 by 1-1/4 inches, not less than 700 nmr 28 inches
inlength. Flat braces shall be bolted to arms with 9.5 mr 3/8 inch
carriage bolts with round or square washers between bol t heads and
crossarns, and secured to poles with 50.8 by 101.6 nmr 1/2 by 4 inch | ag
screws after crossarnms are |eveled and aligned. Angle braces are required
for 3.1 nm 10 foot crossarnms and shall be 1.5 nm 60 inch span by 457.2 mr 18
inch drop forned in one piece from 38.1 by 38.1 by 4.8 nr 1-1/2 by 1-1/2 by
3/16 inch angle. Angle braces shall be bolted to crossarns with 50.8 nmr
1/2 inch bolts with round or square washers between bol t heads and
crossarns, and secured to poles with 15.9 mr 5/8 inch through-bolts.
Doubl e crossarns shall be securely held in position by neans of 15.9 mr 5/8
i nch doubl e-arming bolts. Each doubl e-arm ng bolt shall be equi pped with
four nuts and four square washers.

.3.1 Li ne Arns and Buck Arns

Line arms and buck arns shall be set at right angles to lines for straight
runs and for angles 45 degrees and greater; and line arms shall bisect

angl es of turns of |less than 45 degrees. Dead-end assenblies shall be used
for turns where shown. Buck arnms shall be installed, as shown, at corners
and junction poles. Double crossarns shall be provided at ends of joint
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use or conflict sections, at dead-ends, and at angles and corners to
provi de adequate vertical and |ongitudinal strength. Double crossarns
shal | be provided at each line-crossing structure and where |ines not
attached to the sane pole cross each other.

3.3.2 Equi prent Ar s

Equi prent arms shall be set parallel or at right angles to lines as
required to provide clinbing space. Equipment arns shall be |ocated bel ow
line construction to provide necessary wire and equi pnment cl earances.

13.4 FI ELD APPLI ED PAI NTI NG

Pai nt el ectrical equipment as required to match finish of adjacent surfaces
or to neet the indicated or specified safety criteria. Painting shall be
as specified in Section 09 90 00 PAI NTS AND COATI NGS

3.5 FI ELD FABRI CATED NAMEPLATE MOUNTI NG

Provi de nunber, |ocation, and |letter designation of naneplates as
i ndi cated. Fasten nameplates to the device with a m ni mum of two
sheet-nmetal screws or two rivets.

3.6 FI ELD QUALI TY CONTRCL

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: Select types to suit project conditions and
delete all others. Delete all paragraphs not
applicable. Tests nust be justified.

EE R R R S I R I R I I R R S R R R R R R S R R I R I R R R R S R R R

3.6.1 CGener a

[Field testing shall be performed in the presence of the Contracting
Oficer. ]The Contractor shall notify the Contracting Officer [__
prior to conducting tests. The Contractor shall furnish materials, |abor,
and equi pnment necessary to conduct field tests. The Contractor shal
perform tests and inspections recomended by the manufacturer unless
specifically waived by the Contracting Oficer. The Contractor shal
maintain a witten record of tests which includes date, test perforned,
personnel invol ved, devices tested, serial number and nane of test

equi prrent, and test results. Field reports will be signed and dated by
the Contractor.

3.6.2 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 pment which
are damaged due to inproper test procedures or handli ng.

3.6.3 Medi um Vol t age Preassenbl ed Cabl e Test

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: If the installation is tapping a new feeder
to an existing feeder using a "T" splice, nodify the
paragraph to indicate that when existing cable
cannot be readily disconnected, the system should
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only be tested to the lower (after installation)
voltage. Delete the test if no cable is installed
in the project.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

After installation, prior to connection to an existing system and before
the operating test, the nedi umvoltage preassenbl ed cabl e system shall be
given a high potential test. Direct-current voltage shall be applied on
each phase conductor of the system by connecting conductors at one term na
and connecting grounds or netallic shieldings or sheaths of the cable at
the other termnal for each test. Prior to the test, the cables shall be
i sol ated by opening applicable protective devices and di sconnecting
equi prrent. The nethod, voltage, length of tine, and other characteristics
of the test for initial installation shall be in accordance with NEVA WC 74
for the particular type of cable installed, and shall not exceed the
recomrendations of |EEE Std 404 for cable joints unless the cable and
accessory manufacturers indicate higher voltages are acceptable for
testing. Should any cable fail due to a weakness of conductor insulation
or due to defects or injuries incidental to the installation or because of
i mproper installation of cable, cable joints, term nations, or other
connections, the Contractor shall make necessary repairs or replace cables
as directed. Repaired or replaced cables shall be retested.

.6.4 Sag and Tension Test

The Contracting O ficer shall be given prior notice of the tine schedule
for stringing conductors or cables serving overhead nediumvoltage circuits
and reserves the right to witness the procedures used for ascertaining that
initial stringing sags and tensions are in conpliance with requirenents for
the applicable |oading district and cable wei ght.

.6.5 Low Vol t age Cabl e Test

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The insulation resistance test (dielectric
test) value is based on the reconmendati on contai ned
in |EEE Std 525. Delete the cable test if no | ow

vol tage cables are in the project.
EE IR I Sk S S O S S S I R R R Rk I I S kS Ik I kR Ik S S I S R Sk I O

For underground secondary or service laterals fromoverhead |ines, the

| owvol tage cable, conplete with splices, shall be tested for insulation
resi stance after the cables are installed, in their final configuration,
ready for connection to the equipnent, and prior to energization. The test
vol tage shall be 500 volts dc, applied for one m nute between each
conductor and ground and between all possible conbinations of conductors in
the same trench, duct, or cable, with other conductors in the sane trench,
duct, or conduit. The m nimmvalue of insulation shall be:

R in negohns = (rated voltage in kV + 1) x 304,800/ (length of cable in
nmeters)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 then be retested until failures have been eli m nated.

.6.6 Pre- Energi zati on Services

The foll owi ng services shall be perforned on the equi prment |isted bel ow.
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These services shall be perforned subsequent to testing but prior to the
initial energization. The equipnment shall be inspected to insure that
installation is in compliance with the recomendati ons of the nmanufacturer
and as shown on the detail drawi ngs. Term nations of conductors at mmjor
equi pnent shall be inspected to ensure the adequacy of connections. Bare
and i nsul ated conductors between such term nations shall be inspected to
det ect possible damage during installation. |If factory tests were not
performed on conpl eted assenblies, tests shall be perforned after the
installation of conpleted assenblies. Conponents shall be inspected for
damage caused during installation or shipnent and to ensure that packagi ng
mat eri al s have been renoved. Conponents capable of being both nmanually and
electrically operated shall be operated nanually prior to the first

el ectrical operation. Conponents capable of being calibrated, adjusted,
and tested shall be calibrated, adjusted, and tested in accordance with the
instructions of the equipnent manufacturer. Items for which such services
shal | be provided, but are not limted to, are the foll ow ng:

Capaci tors.
Swi t ches.
3.6.7 Performance of Acceptance Checks and Tests
Performin accordance with the nmanufacturer's recomendati ons and i ncl ude
the follow ng visual and nechanical inspections and electrical tests,
performed in accordance with NETA ATS.
3.6.7.1 Over head- Type Distribution Transforners

a. Visual and nechanical inspection

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

(2) Inspect physical and nechanical condition

(3) Verify tightness of accessible bolted electrical connections
by calibrated torque-wench nethod. Thernographic survey is not
required.

(4) Performspecific inspections and mechanical tests as
recomended by nanufacturer.

(5) Verify correct equipnent grounding.

b. Electrical tests

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

NOTE: Coordinate the option on series-multiple

vol t age- changing switch with the option in paragraph
entitled "Transformers (Overhead- Type Distribution)”
her ei n.

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O

[(1) Insure that the series-nmultiple voltage-changing switch is
in the correct position. Transfornmers are normally shipped in the
series position.]

(2) Performinsulation-resistance tests.
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(3) Performcontinuity test.

(4) Set tap changer to provide a secondary voltage of [120/240]
[ 120/ 208] [

3.6.7.2 Pol e Top Interrupter Sw tch
a. Visual and Mechani cal |nspection

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

(2) Inspect physical and nmechani cal condition
(3) Verify appropriate equi pment groundi ng.

(4) Perform nmechani cal operator tests in accordance with
manuf acturer's instructions.

(5) Verify correct blade alignnent, blade penetration, trave
stops, arc interrupter operation, and nechani cal operation

b. Electrical Tests
(1) Performinsulation-resistance tests.
(2) Performdc over-potential tests.
(3) Performcontact-resistance tests across each switch bl ade.
[3.6.7.3 Recl osers
a. Visual and Mechanical |nspection

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

(2) Inspect physical and nmechani cal condition

(3) Inspect alignnent and groundi ng.

(4) Perform mechani cal operation and contact alignnent tests on
both the recloser and its operating nechanismin accordance wth
manuf acturer's instructions.

(5) Verify tightness of accessible bolted electrical connections.
(6) Inspect for correct insulating liquid I|evel

b. El ectrical Tests

(1) Performresistance neasurenents through all bolted
connections with | owresi stance ohmeter.

(2) Performa contact resistance test

(3) Sanple insulating liquid. Sanple shall be tested for
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103.6.7.4

a.

(a) Dielectric breakdown voltage
(b) Color
(c) Visual condition
(4) Test protective functions.
[(5) Performvacuumbottle integrity test (overpotential) across
each vacuum bottle with the recloser in the open position in
strict accordance with manufacturer's instructions.]
(6) Performoverpotential tests.
(7) Deternmine tinme delay for each progranmed recl osing interval
(8) Verify lockout for unsuccessful reclosing.
(9) Deternine reset tine
(10) Verify instantaneous overcurrent | ockout.

Sectionalizers
Vi sual and Mechani cal inspection
(1) Conpare equi pnent nanepl ate data with approved shop draw ngs.
(2) Inspect physical and nechanical condition
(3) Inspect alignnent and groundi ng.
(4) Perform nmechani cal operation and contact alignment tests on
both the sectionalizer and its operating nechanismin accordance
with manufacturer's instructions.
(5) Verify tightness of accessible bolted electrical connections.
(6) Inspect for correct insulating liquid |evel

El ectrical Tests

(1) Performresistance neasurenments through all bolted connections
with | owresistance ohmeter.

(2) Performa contact resistance test.

(3) Sanple insulating liquid. Sanple shall be tested for
(a) Dielectric breakdown voltage

(b) Color

(c) Visual condition

(4) Performoverpotential tests.

(5) Test sectionalizer counting function
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103.6.7.5

a.

103.6.7.6

a.

(6) Test sectionalizer |ockout function

(7) Test for reset timng on trip actuator
Potential Transformers

Vi sual and Mechani cal | nspection

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

(2) Verify correct connection

(3) Verify that adequate cl earances exist between primary and
secondary circuit wring

(4) Verify tightness of accessible bolted electrical connections
by calibrated torque-wench nethod.

(5) Verify that all required grounding and shorting connections
provi de good contact.

(6) Verify correct fuse sizes.
El ectrical Tests

(1) Performresistance nmeasurenents through all bolted
connections with | owresistance ohmmeter

(2) Performinsulation-resistance tests.
(3) Performpolarity tests.
(4) Performturns-ratio tests.
Current Transformers
Vi sual and Mechani cal |nspection

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

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

(4) Verify tightness of accessible bolted electrical connections
by calibrated torque-wench nethod.

(5) Verify that all required grounding and shorting connections
provi de good contact.

El ectrical Tests

(1) Performresistance neasurenents through all bolted
connections with | owresi stance ohmet er

(2) Performinsulation-resistance tests.
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(3) Performpolarity tests.
(4) Performratio-verification tests.
1[3.6.7.7 Met eri ng
a. Visual and Mechani cal | nspection

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

(2) Inspect physical and nechanical condition
(3) Verify tightness of electrical connections.
b. Electrical Tests

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

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

(3) Verify all instrument multipliers.
3.6.7.8 G oundi n stem
g
a. Visual and nechanical inspection

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

b. 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 normally dry weat her
not |less 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 meter reading directly in ohnms or fractions
thereof to indicate the ground value of the ground rod or
groundi ng systens under test.

3.6.8 Devi ces Subject to Manual Operation

Each devi ce subject to manual operation shall be operated at |east three
times, demonstrating satisfactory operation each time.

3.6.9 Fol | ow-Up Verification

Upon conpl etion of acceptance checks and tests, the Contractor shall show
by denonstration in service that circuits and devices are in good operating
condition and properly performng the intended function. As an exception
to requirements stated el sewhere in the contract, the Contracting Oficer
shal |l be given 5 working days advance notice of the dates and tines of
checki ng and testing.
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End of Section --
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