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Glossary of
Terms, Abbreviations, and Acronyms

ABC — Approved Budget for the Contract.
ARCC - Allowable Range of Contract Cost.
BAC — Bids and Awards Committee.

Bid — A signed offer or proposal to undertake a contract submitted by a bidder in response to
and in consonance with the requirements of the bidding documents. Also referred to as
Proposal and Tender. (2016 revised IRR, Section 5[c])

Bidder — Refers to a contractor, manufacturer, supplier, distributor and/or consultant who
submits a bid in response to the requirements of the Bidding Documents. (2016 revised IRR,
Section 5[d])

Bidding Documents — The documents issued by the Procuring Entity as the bases for bids,
furnishing all information necessary for a prospective bidder to prepare a bid for the Goods,
Infrastructure Projects, and/or Consulting Services required by the Procuring Entity. (2016
revised IRR, Section 5[e])

BIR — Bureau of Internal Revenue.
BSP — Bangko Sentral ng Pilipinas.
CDA — Cooperative Development Authority.

Consulting Services — Refer to services for Infrastructure Projects and other types of projects
or activities of the GOP requiring adequate external technical and professional expertise that
are beyond the capability and/or capacity of the GOP to undertake such as, but not limited to:
(i) advisory and review services; (ii) pre-investment or feasibility studies; (iii) design; (iv)
construction supervision; (v) management and related services; and (vi) other technical
services or special studies. (2016 revised IRR, Section 5[i])

Contract — Refers to the agreement entered into between the Procuring Entity and the
Supplier or Manufacturer or Distributor or Service Provider for procurement of Goods and
Services; Contractor for Procurement of Infrastructure Projects; or Consultant or Consulting
Firm for Procurement of Consulting Services; as the case may be, as recorded in the Contract
Form signed by the parties, including all attachments and appendices thereto and all
documents incorporated by reference therein.

Contractor — is a natural or juridical entity whose proposal was accepted by the Procuring
Entity and to whom the Contract to execute the Work was awarded. Contractor as used in
these Bidding Documents may likewise refer to a supplier, distributor, manufacturer, or
consultant.

CPI1 — Consumer Price Index.
DOLE — Department of Labor and Employment.

DTI — Department of Trade and Industry.
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Foreign-funded Procurement or Foreign-Assisted Project — Refers to procurement whose
funding source is from a foreign government, foreign or international financing institution as
specified in the Treaty or International or Executive Agreement. (2016 revised IRR, Section

5[b]).
GFI — Government Financial Institution.
GOCC - Government-owned and/or —controlled corporation.

Goods — Refer to all items, supplies, materials and general support services, except
Consulting Services and Infrastructure Projects, which may be needed in the transaction of
public businesses or in the pursuit of any government undertaking, project or activity,
whether in the nature of equipment, furniture, stationery, materials for construction, or
personal property of any kind, including non-personal or contractual services such as the
repair and maintenance of equipment and furniture, as well as trucking, hauling, janitorial,
security, and related or analogous services, as well as procurement of materials and supplies
provided by the Procuring Entity for such services. The term “related” or “analogous
services” shall include, but is not limited to, lease or purchase of office space, media
advertisements, health maintenance services, and other services essential to the operation of
the Procuring Entity. (2016 revised IRR, Section 5[r])

GOP — Government of the Philippines.

Infrastructure Projects — Include the construction, improvement, rehabilitation, demolition,
repair, restoration or maintenance of roads and bridges, railways, airports, seaports,
communication facilities, civil works components of information technology projects,
irrigation, flood control and drainage, water supply, sanitation, sewerage and solid waste
management systems, shore protection, energy/power and electrification facilities, national
buildings, school buildings, hospital buildings, and other related construction projects of the
government. Also referred to as civil works or works. (2016 revised IRR, Section 5[u])

LGUs — Local Government Units.

NFCC — Net Financial Contracting Capacity.

NGA — National Government Agency.

PCAB — Philippine Contractors Accreditation Board.

PhilGEPS - Philippine Government Electronic Procurement System.

Procurement Project — refers to a specific or identified procurement covering goods,
infrastructure project or consulting services. A Procurement Project shall be described,
detailed, and scheduled in the Project Procurement Management Plan prepared by the agency
which shall be consolidated in the procuring entity's Annual Procurement Plan. (GPPB
Circular No. 06-2019 dated 17 July 2019)

PSA — Philippine Statistics Authority.
SEC — Securities and Exchange Commission.
SLCC - Single Largest Completed Contract.

UN — United Nations.
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Invitation to Bid for

Supply of Labor and Materials for the Construction of Primary and
Secondary Distribution Line, and House Wiring Installation of the
Twenty (20) Sitios under 2024 SEP GAA

1. The CAMARINES SUR Il ELECTRIC COOPERATIVE, INC. (CASURECO
I1), through the 2024 General Appropriations Act (GAA) - Sitio Electrification
Program (SEP) Subsidy under the National Electrification Administration (NEA)
2024 SEP Subsidy intends to apply the sum of, to wit:

Lot Project Approved Budget
No Project Name Identification for the Contract
‘ No. (ABO)

Supply of Labor and Materials for the
Construction of Primary and Secondary
1 Distribution Lines for ten (10) Sitios in
Calabanga, Milaor, Minalabac, and Pili

CB No. 2024-06-01 Php17,102,467.85

Supply of Labor and Materials for the
Construction of Primary and Secondary
2 Distribution Lines for ten (10) Sitios in
Siruma and Tinambac

CB No. 2024-06-02 Php27,036,950.46

Supply of Labor and Materials for the
House Wiring Installation of the Twenty | CB No. 2024-06-03 Php3,145,353.60
3 (20) Sitios

being the Approved Budget for the Contract (ABC) to payments under the contract
for each lot. Bids received in excess of the ABC for each lot shall be automatically
rejected at bid opening.

2. CASURECO II now invites bids for the above Procurement Project. Completion of
the Works is required as shown below:

Lot Pre-Construction/ Construction/ Total
Installation Phase Installation Phase
Lot 1 5 days 55 days 60 days
Lot 2 5 days 85 days 90 days
Lot 3 5 days 85 days 90 days
Notes:

*Shall commence upon receipt of Notice to Proceed (NTP).

*Bidders should have completed a contract similar to the Project. The description of
an eligible bidder is contained in the Bidding Documents, particularly, in Section Il
(Instructions to Bidders).

3. Bidding will be conducted through open competitive bidding procedures using non-
discretionary “pass/fail” criterion as specified in the 2016 revised Implementing Rules
and Regulations (IRR) of Republic Act (RA) No. 9184.

4. Interested bidders may obtain further information from CASURECO 11 and inspect
the Bidding Documents at the address given below from the date of publication until
the deadline of submission of Bids, except Saturdays, Sundays and holidays,

7
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5. A complete set of Bidding Documents may be acquired by interested bidders from
June 20 to July 09, 2024, from 8:00 A.M. to 5:00 P.M., except Saturdays, Sundays
and holidays, if any, and on July 10, 2024 at 8:30 A.M. from given address and
website/s below and upon payment of the applicable fee for the Bidding Documents,
pursuant to the latest Guidelines issued by the GPPB, in the amount of Lots 1 & 2:
Php25,000.00 and Lot 3: Php5,000.00. The Procuring Entity shall allow the bidder to
present its proof of payment for the fees in person.

6. CASURECO Il will hold a Pre-Bid Conference! on June 28, 2024, 9:00 A.M. at
CASURECO Il Main Office Board Room, which shall be open to prospective bidders.

7. Bids must be duly received by the BAC Secretariat through manual submission at the
office address as indicated below, on or before July 10, 2024, at 8:30 A.M. Late bids
shall not be accepted.

8. All bids must be accompanied by a bid security in any of the acceptable forms and in
the amount stated in ITB Clause 16.

9. Bid opening shall be on July 10, 2024, 9:00 A.M at the given address below. Bids
will be opened in the presence of the bidders’ representatives who choose to attend
the said activity.

10. Any prospective bidder may bid on any or all Lots. However, considering the purpose
that CASURECO 11 intends to achieve, Lot 1 and Lot 2 shall be awarded to two (2)
different bidders. Winning bidders for Lot 1 and 2 are still eligible to be awarded for
Lot 3. Further instructions shall be discussed in the ITB.

11. CASURECO 11 reserves the right to reject any and all bids, declare a failure of
bidding, or not award the contract at any time prior to contract award in accordance
with Sections 35.6 and 41 of the 2016 revised Implementing Rules and Regulations
(IRR) of RA No. 9184, without thereby incurring any liability to the affected bidder
or bidders.

12. For further information, please refer to:

Ms. Jessica C. Rosit, BAC Secretariat
CASURECO 11

Del Rosario, Naga City 4400
casureco2bac@yahoo.com

(054) 205-2900 local 2002
09930291139

www.casureco2.com.ph

13. You may visit the following websites:

For downloading of Bidding Documents: CASURECO |1 at www.casureco2.com.ph

June 20, 2024
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(SGD) ENGR. MARY FRANCE D. MORALES
BAC Chairman

Noted by:

(SGD) ENGR. EDGARDO R. PIAMONTE
Acting General Manager
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Scope of Bid

The Procuring Entity, Camarines Sur Il Electric Cooperative, Inc (CASURECO
I1) invites Bids for the Supply of Labor and Materials for the Construction of
Primary and Secondary Distribution Line, and House Wiring Installation of the
Twenty (20) Sitios under 2024 SEP GAA, with Project Identification Numbers CB
No. 2024-06-01, CB No. 2024-06-02, and CB No. 2024-06-03.

The Procurement Project (referred to herein as “Project”) is for the
Construction/Installation Works, as described in Section VI (Specifications).

Funding Information

2.1. The source of funding is 2024 General Appropriations Act (GAA) - Sitio
Electrification Program (SEP) Subsidy under the National Electrification
Administration (NEA) 2024 SEP Subsidy

Bidding Requirements

The Bidding for the Project shall be governed by all the provisions of RA No. 9184
and its 2016 revised IRR, including its Generic Procurement Manual and associated
policies, rules and regulations as the primary source thereof, while the herein clauses
shall serve as the secondary source thereof.

Any amendments made to the IRR and other GPPB issuances shall be applicable only
to the ongoing posting, advertisement, or invitation to bid by the BAC through the
issuance of a supplemental or bid bulletin.

The Bidder, by the act of submitting its Bid, shall be deemed to have inspected the
site, determined the general characteristics of the contracted Works and the conditions
for this Project, such as the location and the nature of the work; (b) climatic
conditions; (c) transportation facilities; (c) nature and condition of the terrain,
geological conditions at the site communication facilities, requirements, location and
availability of construction aggregates and other materials, labor, water, electric
power and access roads; and (d) other factors that may affect the cost, duration and
execution or implementation of the contract, project, or work and examine all
instructions, forms, terms, and project requirements in the Bidding Documents.

Corrupt, Fraudulent, Collusive, Coercive, and Obstructive Practices

The Procuring Entity, as well as the Bidders and Contractors, shall observe the
highest standard of ethics during the procurement and execution of the contract. They
or through an agent shall not engage in corrupt, fraudulent, collusive, coercive, and
obstructive practices defined under Annex “I” of the 2016 revised IRR of RA No.
9184 or other integrity violations in competing for the Project.

Eligible Bidders

5.1.  Only Bids of Bidders found to be legally, technically, and financially capable
will be evaluated.

5.2. The Bidder must have an experience of having completed a Single Largest

Completed Contract (SLCC) that is similar to this Project, equivalent to at
least fifty percent (50%) of the ABC adjusted, if necessary, by the Bidder to

11
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current prices using the PSA’s CPI, except under conditions provided for in
Section 23.4.2.4 of the 2016 revised IRR of RA No. 9184.

A contract is considered to be “similar” to the contract to be bid if it has the
major categories of work stated in the BDS.

5.3. For Foreign-funded Procurement, the Procuring Entity and the foreign
government/foreign or international financing institution may agree on another
track record requirement, as specified in the Bidding Document prepared for
this purpose.

5.4.  The Bidders shall comply with the eligibility criteria under Section 23.4.2 of
the 2016 IRR of RA No. 9184.

6. Origin of Associated Goods

There is no restriction on the origin of Goods other than those prohibited by a
decision of the UN Security Council taken under Chapter VII of the Charter of the
UN.

7. Subcontracts
The Procuring Entity has prescribed that Subcontracting is not allowed.

8. Pre-Bid Conference

The Procuring Entity will hold a pre-bid conference for this Project on the specified
date and time and at its physical address CASURECO Il Main Office Board Room
on June 28, 2024, at 9:00 A.M. as indicated in paragraph 6 of the IB.

9. Clarification and Amendment of Bidding Documents

Prospective bidders may request for clarification on and/or interpretation of any part
of the Bidding Documents. Such requests must be in writing and received by the
Procuring Entity, either at its given address or through electronic mail indicated in the
IB, at least ten (10) calendar days before the deadline set for the submission and
receipt of Bids.

10. Documents Comprising the Bid: Eligibility and Technical
Components

10.1. The first envelope shall contain the eligibility and technical documents of the
Bid as specified in Section IX. Checklist of Technical and Financial
Documents.

10.2. If the eligibility requirements or statements, the bids, and all other documents
for submission to the BAC are in foreign language other than English, it must
be accompanied by a translation in English, which shall be authenticated by
the appropriate Philippine foreign service establishment, post, or the
equivalent office having jurisdiction over the foreign bidder’s affairs in the
Philippines. For Contracting Parties to the Apostille Convention, only the
translated documents shall be authenticated through an apostille pursuant to
GPPB Resolution No. 13-2019 dated 23 May 2019. The English translation
shall govern, for purposes of interpretation of the bid.

12
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10.3. A valid special PCAB License in case of Joint Ventures, and registration for
the type and cost of the contract for this Project. Any additional type of
Contractor license or permit shall be indicated in the BDS.

10.4. A List of Contractor’s key personnel (e.g., Project Manager, Project Engineers
Foremen, and Electrician, as applicable) assigned to the contract to be bid,
with their complete qualification and experience data shall be provided. These
key personnel must meet the required minimum years of experience set in the
BDS.

10.5. A List of Contractor’s major equipment units, which are owned, leased, and/or
under purchase agreements, supported by proof of ownership, certification of
availability of equipment from the equipment lessor/vendor for the duration of
the project, as the case may be, must meet the minimum requirements for the
contract set in the BDS.

11. Documents Comprising the Bid: Financial Component

11.1. The second bid envelope shall contain the financial documents for the Bid as
specified in Section 1X. Checklist of Technical and Financial Documents.

11.2. Any bid exceeding the ABC indicated in paragraph 1 of the IB shall not be
accepted.

11.3. For Foreign-funded procurement, a ceiling may be applied to bid prices
provided the conditions are met under Section 31.2 of the 2016 revised IRR of
RA No. 9184.

12. Alternative Bids

Bidders shall submit offers that comply with the requirements of the Bidding
Documents, including the basic technical design as indicated in the drawings and
specifications. Unless there is a value engineering clause in the BDS, alternative Bids
shall not be accepted.

13. Bid Prices

All bid prices for the given scope of work in the Project as awarded shall be
considered as fixed prices, and therefore not subject to price escalation during
contract implementation, except under extraordinary circumstances as determined by
the NEDA and approved by the GPPB pursuant to the revised Guidelines for Contract
Price Escalation guidelines.

14. Bid and Payment Currencies
14.1. Bid prices may be quoted in the local currency or tradeable currency accepted
by the BSP at the discretion of the Bidder. However, for purposes of bid
evaluation, Bids denominated in foreign currencies shall be converted to
Philippine currency based on the exchange rate as published in the BSP
reference rate bulletin on the day of the bid opening.

14.2. Payment of the contract price shall be made in Philippine Pesos.

15. Bid Security

13
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15.1. The Bidder shall submit a Bid Securing Declaration or any form of Bid
Security in the amount indicated in the BDS, which shall be not less than the
percentage of the ABC in accordance with the schedule in the BDS.

15.2. The Bid and bid security shall be valid until One Hundred Twenty (120)
calendar days from the date of the opening of bids. Any bid not
accompanied by an acceptable bid security shall be rejected by the Procuring
Entity as non-responsive.

16. Sealing and Marking of Bids
Each Bidder shall submit one copy of the first and second components of its Bid.

The Procuring Entity may request additional hard copies and/or electronic copies of
the Bid. However, failure of the Bidders to comply with the said request shall not be a
ground for disqualification.

If the Procuring Entity allows the submission of bids through online submission to the
given website or any other electronic means, the Bidder shall submit an electronic
copy of its Bid, which must be digitally signed. An electronic copy that cannot be
opened or is corrupted shall be considered non-responsive and, thus, automatically
disqualified.

17. Deadline for Submission of Bids

The Bidders shall submit on the specified date and time and either at its physical
address or through online submission as indicated in paragraph 7 of the IB.

18. Opening and Preliminary Examination of Bids

18.1. The BAC shall open the Bids in public at the time, on the date, and at the
place specified in paragraph 9 of the IB. The Bidders’ representatives who are
present shall sign a register evidencing their attendance. In case
videoconferencing, webcasting or other similar technologies will be used,
attendance of participants shall likewise be recorded by the BAC Secretariat.

In case the Bids cannot be opened as scheduled due to justifiable reasons, the
rescheduling requirements under Section 29 of the 2016 revised IRR of RA
No. 9184 shall prevail.

18.2. The preliminary examination of Bids shall be governed by Section 30 of the
2016 revised IRR of RA No. 9184.

19. Detailed Evaluation and Comparison of Bids

19.1. The Procuring Entity’s BAC shall immediately conduct a detailed evaluation
of all Bids rated “passed” using non-discretionary pass/fail criteria. The BAC
shall consider the conditions in the evaluation of Bids under Section 32.2 of
2016 revised IRR of RA No. 9184.

19.2. If the Project allows partial bids, all Bids and combinations of Bids as
indicated in the BDS shall be received by the same deadline and opened and
evaluated simultaneously so as to determine the Bid or combination of Bids
offering the lowest calculated cost to the Procuring Entity. Bid Security as

14
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required by ITB Clause 15 shall be submitted for each contract (lot)
separately.

19.3. In all cases, the NFCC computation pursuant to Section 23.4.2.6 of the 2016
revised IRR of RA No. 9184 must be sufficient for the total of the ABCs for
all the lots participated in by the prospective Bidder.

20. Post Qualification

Within a non-extendible period of five (5) calendar days from receipt by the Bidder of
the notice from the BAC that it submitted the Lowest Calculated Bid, the Bidder shall
submit its latest income and business tax returns filed and paid through the BIR
Electronic Filing and Payment System (eFPS), and other appropriate licenses and
permits required by law and stated in the BDS.

21. Signing of the Contract
The documents required in Section 37.2 of the 2016 revised IRR of RA No. 9184

shall form part of the Contract. Additional Contract documents are indicated in the
BDS.

15
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Section 111. Bid Data Sheet
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Bid Data Sheet
ITB Clause

5.2 For this purpose, contracts similar to the Project refer to contracts which have
the same major categories of work, which shall be:

Lot 1 - Supply of Labor and Materials for Construction of Primary and
Secondary Distribution Lines

Lot 2 - Supply of Labor and Materials for Construction of Primary and
Secondary Distribution Lines

Lot 3 - Supply of Labor and Materials for House Wiring Installation

7.1 Subcontracting is not allowed.

10.3 No further instructions.

104 The key personnel must meet the required minimum years of experience set
below:
Forlotl&?2

e The Project Manager/Engineer shall be a Registered Electrical
Engineer with at least three (3) years of experience in similar and
comparable projects.

e The Foreman must have at least three (3) years of experience in similar
and comparable projects and must have a certificate of training from
NEA and/or Electric Distribution Utility (private or electric
cooperative) or other training institution related to the project.

e The Lineman must have at least one (1) year of experience in similar
and comparable projects and shall preferably have a certificate of
training from NEA and/or Electric Distribution Utility (private or
electric cooperative) or other training institution related to the project.

e Heavy Equipment Operator must have at least two (2) years of
experience in similar and comparable projects and shall preferably
have a certificate of training from NEA and/or Electric Distribution
Utility (private or electric cooperative) or other training institution
related to the project.

e The Safety Officer must be an accredited safety practitioner by the
Department of Labor and Employment (DOLE) and has undergone the
prescribed 40-hour Basic Occupational Safety and Health Training
(BOSH).

For Lot 3

e The Project Manager/Engineer shall be a Registered Electrical
Engineer with at least two (2) years of experience in similar and
comparable projects.

e The Electrician must be a Registered Master Electrician (RME) with at
least one (1) year of experience.

10.5 No further instructions.

12 No further instructions.

17
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15.1 The bid security shall be in the form of a Bid Securing Declaration or any of
the following forms and amounts:
a.  The amount of not less than,

Lot Amount of Bid Security
(Equal to Percentage of the ABC)
Lotl 2% of ABC - Php342,049.36
Lot 2 2% of ABC - Php540,739.01
Lot3 2% of ABC - Php62,907.07

if bid security is in cash, cashier’s/manager’s check, bank
draft/guarantee or irrevocable letter of credit;

b. The amount of not less than,
Amount of Bid Security

Lot (Equal to Percentage of the ABC)
Lot1l 5% of ABC - Php855,123.39
Lot 2 5% of ABC - Php1,351,847.52
Lot3 5% of ABC - Php157,267.68
if bid security is in Surety Bond.

19.2 Partial bids are allowed, as follows:

Approved Budget for
the Contract (ABC)
1 | Supply of Labor and Materials for the Php17,102,467.85
Construction of Primary and Secondary
Distribution Lines for ten (10) Sitios in
Calabanga, Milaor, Minalabac, and Pili
2 | Supply of Labor and Materials for the Php27,036,950.46
Construction of Primary and Secondary
Distribution Lines for ten (10) Sitios in
Siruma and Tinambac

3 | Supply of Labor and Materials for the Php3,145,353.60
House Wiring Installation of the Twenty

Lot Project Location

(20) Sitios
20 No further instructions.
21 No further instructions.

18
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Section IV. General
Conditions of Contract
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Scope of Contract

This Contract shall include all such items, although not specifically mentioned, that
can be reasonably inferred as being required for its completion as if such items were
expressly mentioned herein. All the provisions of RA No. 9184 and its 2016 revised
IRR, including the Generic Procurement Manual, and associated issuances, constitute
the primary source for the terms and conditions of the Contract, and thus, applicable
in contract implementation. Herein clauses shall serve as the secondary source for the
terms and conditions of the Contract.

This is without prejudice to Sections 74.1 and 74.2 of the 2016 revised IRR of RA
No. 9184 allowing the GPPB to amend the IRR, which shall be applied to all
procurement activities, the advertisement, posting, or invitation of which were issued
after the effectivity of the said amendment.

Sectional Completion of Works

If sectional completion is specified in the Special Conditions of Contract (SCC),
references in the Conditions of Contract to the Works, the Completion Date, and the
Intended Completion Date shall apply to any Section of the Works (other than
references to the Completion Date and Intended Completion Date for the whole of the
Works).

Possession of Site

3.1  The Procuring Entity shall give possession of all or parts of the Site to the
Contractor based on the schedule of delivery indicated in the SCC, which
corresponds to the execution of the Works. If the Contractor suffers delay or
incurs cost from failure on the part of the Procuring Entity to give possession
in accordance with the terms of this clause, the Procuring Entity’s
Representative shall give the Contractor a Contract Time Extension and certify
such sum as fair to cover the cost incurred, which sum shall be paid by
Procuring Entity.

3.2 If possession of a portion is not given by the above date, the Procuring Entity
will be deemed to have delayed the start of the relevant activities. The
resulting adjustments in contract time to address such delay may be addressed
through contract extension provided under Annex “E” of the 2016 revised IRR
of RA No. 9184.

The Contractor’s Obligations

The Contractor shall employ the key personnel named in the Schedule of Key
Personnel indicating their designation, in accordance with ITB Clause 10.3 and
specified in the BDS, to carry out the supervision of the Works.

The Procuring Entity will approve any proposed replacement of key personnel only if

their relevant qualifications and abilities are equal to or better than those of the
personnel listed in the Schedule.

Performance Security

5.1.  Within ten (10) calendar days from receipt of the Notice of Award from the
Procuring Entity but in no case later than the signing of the contract by both
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10.

11.

parties, the successful Bidder shall furnish the performance security in any of
the forms prescribed in Section 39 of the 2016 revised IRR.

5.2.  The Contractor, by entering into the Contract with the Procuring Entity,
acknowledges the right of the Procuring Entity to institute action pursuant to
RA No. 3688 against any subcontractor be they an individual, firm,
partnership, corporation, or association supplying the Contractor with labor,
materials and/or equipment for the performance of this Contract.

Site Investigation Reports

The Contractor, in preparing the Bid, shall rely on any Site Investigation Reports
referred to in the SCC supplemented by any information obtained by the Contractor.

Warranty

7.1.  In case the Contractor fails to undertake the repair works under Section 62.2.2
of the 2016 revised IRR, the Procuring Entity shall forfeit its performance
security, subject its property(ies) to attachment or garnishment proceedings,
and perpetually disqualify it from participating in any public bidding. All
payables of the GOP in his favor shall be offset to recover the costs.

7.2. The warranty against Structural Defects/Failures, except that occasioned-on
force majeure, shall cover the period from the date of issuance of the
Certificate of Final Acceptance by the Procuring Entity. Specific duration of
the warranty is found in the SCC.

Liability of the Contractor

Subject to additional provisions, if any, set forth in the SCC, the Contractor’s liability
under this Contract shall be as provided by the laws of the Republic of the
Philippines.

If the Contractor is a joint venture, all partners to the joint venture shall be jointly and
severally liable to the Procuring Entity.

Termination for Other Causes

Contract termination shall be initiated in case it is determined prima facie by the
Procuring Entity that the Contractor has engaged, before, or during the
implementation of the contract, in unlawful deeds and behaviors relative to contract
acquisition and implementation, such as, but not limited to corrupt, fraudulent,
collusive, coercive, and obstructive practices as stated in ITB Clause 4.

Dayworks

Subject to the guidelines on Variation Order in Annex “E” of the 2016 revised IRR of
RA No. 9184, and if applicable as indicated in the SCC, the Dayworks rates in the
Contractor’s Bid shall be used for small additional amounts of work only when the
Procuring Entity’s Representative has given written instructions in advance for
additional work to be paid for in that way.

Program of Work
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11.1. The Contractor shall submit to the Procuring Entity’s Representative for
approval the said Program of Work showing the general methods,
arrangements, order, and timing for all the activities in the Works. The
submissions of the Program of Work are indicated in the SCC.

11.2. The Contractor shall submit to the Procuring Entity’s Representative for
approval an updated Program of Work at intervals no longer than the period
stated in the SCC. If the Contractor does not submit an updated Program of
Work within this period, the Procuring Entity’s Representative may withhold
the amount stated in the SCC from the next payment certificate and continue
to withhold this amount until the next payment after the date on which the
overdue Program of Work has been submitted.

12. Instructions, Inspections and Audits

The Contractor shall permit the GOP or the Procuring Entity to inspect the
Contractor’s accounts and records relating to the performance of the Contractor and to
have them audited by auditors of the GOP or the Procuring Entity, as may be
required.

13. Advance Payment

The Procuring Entity shall, upon a written request of the Contractor which shall be
submitted as a Contract document, make an advance payment to the Contractor in an
amount not exceeding fifteen percent (15%) of the total contract price, to be made in
lump sum, or at the most two installments according to a schedule specified in the
SCC, subject to the requirements in Annex “E” of the 2016 revised IRR of RA No.
9184.

14. Progress Payments

The Contractor may submit a request for payment for Work accomplished. Such
requests for payment shall be verified and certified by the Procuring Entity’s
Representative/Project Engineer. Except as otherwise stipulated in the SCC,
materials and equipment delivered on the site but not completely put in place shall not
be included for payment.

15. Operating and Maintenance Manuals

15.1. If required, the Contractor will provide “as built” Drawings and/or operating
and maintenance manuals as specified in the SCC.

15.2. If the Contractor does not provide the Drawings and/or manuals by the dates
stated above, or they do not receive the Procuring Entity’s Representative’s
approval, the Procuring Entity’s Representative may withhold the amount
stated in the SCC from payments due to the Contractor.
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Special Conditions of Contract

GCC Clause
2 Lot Project Location Duration

Extension of Distribution Line in the

1 Municipalities of Calabanga, Milaor, 60 days
Minalabac, and Pili

2 Extension of Distribution Line in the 90 days
Municipalities of Siruma

3 Housewiring Installation 90 days

4.1 No further instructions.

6 No further instructions.

7.2 Fifteen (15) years.

10 No dayworks are applicable to the contract.

111 The Contractor shall submit the Program of Work to the Procuring
Entity’s Representative within five (5) days of delivery of the Notice to
Proceed (NTP).

11.2 Mobilization of 15% of the Contract shall not be released until Program
of Work is submitted.

13 The amount of the advance payment is fifteen percent (15%) of the total
contract price per lot upon written request and submission of equivalent
letter of credit by the Contractor.

14 No further instructions.

15.1 The date by which “as built” drawings/staking sheets are required is
seven (7) calendar days upon project completion.

15.2 The amount to be withheld for failing to produce ‘“as built”
drawings/staking sheets by the date required is equivalent to fifty
percent (50%) of the total contract price per lot (2" Progress Billing).

24



/ Del Rosario, Naga City

Section VI. Technical
Specifications (Terms of
Reference)
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TERMS OF REFERENCE

Name of the . | Supply of Labor and Materials for the Construction of Primary and
Contract Secondary Distribution Line, and House Wiring Installation of the
Twenty (20) Sitios under 2024 SEP GAA

Source of Fund : | NEA Subsidy
Approved Budget | : | Lot 1: Php17,102,467.85
of the Contract Lot 2: Php27,036,950.46
(ABC) per Lot Lot 3: Php3,145,353.60

I.  APPROVED BUDGET OF THE CONTRACT (ABC)

The Approved Budget of the Contract (ABC) inclusive of taxes and duties are broken
down as follows:

Approved Budget
Lot No. Project Name for the Contract
(ABC)

Project
Identification No.

Supply of Labor and Materials for the
1 Construction  of  Primary and
Secondary Distribution Lines for ten | Phpl17,102,467.85 CB No. 2024-06-01
(10) Sitios in Calabanga, Milaor,
Minalabac, and Pili

Supply of Labor and Materials for the
2 Construction  of  Primary and
Secondary Distribution Lines for ten
(10) Sitios in Siruma and Tinambac
Supply of Labor and Materials for the
3 House Wiring Installation of the Php3,145,353.60 CB No. 2024-06-03
Twenty (20) Sitios

Php27,036,950.46 | CB No. 2024-06-02

Any prospective bidder may bid on any or all Lots, however, if a bidder wins in both Lot 1
and Lot 2, they will only be awarded the lot with the higher bid value and the next Bidder
with Lowest Calculated and Responsive Bid (LCRB) shall be declared as the Winning Bidder
for the other lot. Therefore, a bidder cannot be awarded both Lot 1 and Lot 2. Despite this
restriction, the bidder remains eligible to win Lot 3.

In the event of a Single Calculated and Responsive Bid (SCRB), Section 36 of the 2016
Revised Implementing Rules and Regulations of Republic Act No. 9184 shall apply.

Il. OBJECTIVES OF THE PROJECT

A. To provide electricity to household beneficiaries through Sitio Electrification
Program (SEP) within the franchise area of CASURECO II;

B. To ensure that the construction of primary and secondary distribution lines
through Sitio Electrification Program (SEP) including house wiring installation
conforms to the NEA and CASURECO II'’s standards;

C. To maintain the quality, efficiency, and reliability of CASURECO II’s electric
distribution system upon energization of the new distribution line for twenty (20)
sitios.

I1l. PROJECT DESCRIPTION AND LOCATION
Lot 1
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REF. . KILOMETER of LINE
Location Of T Ne, Of
'TJ\'EM Project | carangay | Municipality 5q) eo 0 |y | os
1| Zone7 Burabod Calabanga 16 0.57 0.52 0.38
2 | Zone 4 Lugsad Calabanga 41 1.93 1.04 1.16
3 | Maytagas Quinale Calabanga 33 1.48 0.79 0.99
4 | Zone 4 Cabugao Milaor 20 1.40 1.40 0.11
5| Zone 6 Del Socorro | Minalabac 4 0.00 0.00 0.25
6 | Zone 3 Timbang Minalabac 19 0.74 0.68 0.36
7| Zonel Binobong Pili 20 0.64 0.64 0.55
8 | Zone 6 Binobong Pili 9 0.00 0.00 0.55
9| Zone2 Del Rosario | Pili 3 0.00 0.00 0.16
10 | Zone 7 Pawili Pili 38 2.01 1.69 0.32
Total 203 8.76 6.76 4.82
Lot 2
REF. . Ne. Of | KILOMETER of LINE
Location Of .
hE[TJE_). Project Barangay Municipality POSLE 1o UB. oS,
1 | Kalebhok Cabugao Siruma 15 0.64 0.38 0.34
2 | Proper I;aarr?tlirlﬁn- Siruma 18 0.17 0.17 0.57
3 | Punta Pinitan Siruma 18 0.53 0.53 0.47
4 | Goroyan San Ramon | Siruma 82 4.37 1.15 1.06
5 | Lemonsitohan | San Ramon | Siruma 29 1.34 0.32 0.50
6 | Kinastillohan | San Ramon | Siruma 39 2.17 0.00 0.25
7 | San Isidro Bataan Tinambac 35 1.69 0.54 0.30
8 | Zone 4 Bataan Tinambac 14 0.39 0.41 0.40
9 | Baries Mananao Tinambac 27 0.40 0.00 1.17
10 | Laming Pantat Tinambac 39 2.15 0.72 0.22
Total 316 13.82 4.20 5.28
Lot3
REF. LOCATION OF
ITEM BARANGAY MUNICIPALITY | Ne. Of H.H.
No. PROJECT
1| Zone7 Burabod Calabanga 12
2 | Zone 4 Lugsad Calabanga 20
3 | Maytagas Quinale Calabanga 35
4 | Zone 4 Cabugao Milaor 11
5| Zone 6 Del Socorro Minalabac 27
6 | Zone 3 Timbang Minalabac 20
7| Zonel Binobong Pili 13
8 | Zone 6 Binobong Pili 19
9| Zone 2 Del Rosario Pili 10
10 | Zone 7 Pawili Pili 13
11 | Kalebhok Cabugao Siruma 27
12 | Proper Pamintan-Bantilan Siruma 43
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13 | Punta Pinitan Siruma 31
14 | Goroyan San Ramon Siruma 28
15 | Lemonsitohan San Ramon Siruma 10
16 | Kinastillohan San Ramon Siruma 10
17 | San Isidro Bataan Tinambac 12
18 | Zone 4 Bataan Tinambac 22
19 | Baries Mananao Tinambac 22
20 | Laming Pantat Tinambac 23
Total 408

IV. MATERIAL REQUIREMENTS

Lotl
Il'ile(;n Description Qty Unit
1 | Attachment, Guy, Malleable Type with 11/16" Hole Diameter 117 pieces
2 | Bolt, Double Upset, 5/8" x 10" 101 pieces
3 | Bolt, Machine, 5/8" x 8" 271 pieces
4 | Bolt, Machine, 5/8" x 10" 82 pieces
5 | Bolt, Machine, 5/8" x 12" 56 pieces
6 | Bolt, Machine, 5/8" x 14" 32 pieces
7 | Bolt, Oval Eye, 5/8" x 9" 92 pieces
8 | Bolt, Oval Eye, 5/8" x 10" 137 pieces
9 | Bolt, Single Upset, 5/8" x 8" 77 pieces
10 | Bolt, Single Upset, 5/8" x 10" 37 pieces
11 | Bolt, Thimble Eye, 5/8" x 9", Straight Type 1 piece
12 | Bracket, Clevis Deadend without Spool 66 pieces
13 | Bracket, Transformer Pole Mounting for Single Transformer 16 sets
14 | Clamp, Anchor Rod Bonding, Single Eye 117 pieces
15 | Clamp, Deadend Strain, #1/0 ACSR 35 pieces
16 | Clamp, Guy Straight, 3 Bolt, Heavy Duty Steel 236 pieces
17 | Clamp, Hot Line, #2 - #2/0 ACSR Main to #2 - #2/0 31 pieces
18 | Clamp, Loop Deadend, #1/0 ACSR 304 pieces
19 | Clamp, Suspension, Aluminum Alloy Clevis, 2 Bolts, #2/0 ACSR 14 pieces
(Maximum)
20 | Clevis, Secondary Swinging without Spool 186 pieces
21 | Conductor, Bare, ACSR #1/0, AWG 6/1 21,127 meters
22 | Conductor, Bare, ACSR #2, AWG 6/1 8 meters
23 | Conductor, Insulated, ACSR #1/0, AWG 6/1 (600 V) 13,313 meters
24 | Conductor, Insulated, ACSR #2, AWG 6/1 (600 V) 16 meters
25 | Conductor, Insulated, Tree Wire, ACSR #1/0, AWG 6/1 (23 KV) 4,571 meters
26 | Connector, Compression, YHD 300, #1/0 - #2/0 ACSR Run To 89 pieces
#1/0 - #2/0
27 | Connector, Compression, YHO 150, #3 - #1/0 ACSR Run To #6 - 370 pieces
#2
28 | Connector, Compression, YHO 200, #1/0 - #2/0 ACSR Run To 11 pieces
#6 - #2
29 | Connector, Ground Rod (Clamp) for 5/8" Steel Rod 33 pieces
30 | Cutout and Arrester Combination, Porcelain 15 sets
31 | Insulator, Pin Type, Porcelain, ANSI, Class 55 — 5, White Color 136 pieces
32 | Insulator, Spool, 1-3/4", ANSI, Class 53 — 2, White Color 331 pieces
33 | Insulator, Spool, 3", ANSI, Class 53 — 4, White Color 136 pieces
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34 | Insulator, Suspension, 6", Porcelain, Clevis Type, White Color 98 pieces
35 | Link, Fuse, Universal, Bottom Head, Type K, 3 Amperes 16 pieces
36 | Log, Anchor, Concrete, 8" x 4' 117 pieces
37 | Nut, Eye, 5/8", Conventional 25 pieces
38 | Nut, Lock, Mf Type, 5/8" 851 pieces
39 | Nut, Thimble Eye, 5/8", Single Eye 1 piece
40 | Pin, Pole Top, Channel, 1" Thread, 1-3/8" x 25" Long 136 pieces
41 | Pole, Steel, 30, 3.5 mm 70 pieces
42 | Pole, Steel, 35, 3.5 mm 133 pieces
43 | Rod, Anchor, Threaded, Single Eye, 5/8" x 7' 117 pieces
44 | Rod, Armor, Preformed, #1/0 ACSR, Double Support 14 pieces
45 | Rod, Armor, Preformed, #1/0 ACSR, Single Support 375 pieces
46 | Rod, Ground Steel, Galvanized, 5/8" x 10’ 33 pieces
47 | Rod, Tapping, Preformed, #1/0 ACSR 23 pieces
48 | Shackle, Anchor, Forged Steel, Galvanized 49 pieces
49 | Spacer, Pipe, 3/4" x 1-1/2" 56 pieces
50 | Transformer, Pole Type, Conventional, Amorphous, 15 KVA, 5 units
Cu-Cu Winding
51 | Transformer, Pole Type, Conventional, Amorphous, 25 KVA, 3 units
Cu-Cu Winding
52 | Washer, Square, Curved, 3" x 3" x 5/16" with 11/16" Diameter 1 piece
Hole
53 | Washer, Square, Flat, 2-1/4" x 2-1/4" x 3/16", 13/16™ Diameter 806 pieces
Hole
54 | Washer, Square, Flat, 4" x 4" x 1/2" with 7/8" Diameter Hole 117 pieces
55 | Wire, Grounding, Aluminum Alloy, 3 Strand, #4 AWG 1992.5 feet
56 | Wire, Guy, Steel, 3/8", 7 Strand 5920 feet
57 | Wire, Tape, Armor, Aluminum Alloy, 0.5 " x 0.3" 152 feet
58 | Wire, Tie, Aluminum Alloy, Soft, #4 AWG 1,616 feet
59 | Wire, Tie, Insulated, Soft, #4 AWG 1,084 feet
Lot 2
Iltle(;n Description Qty Unit
1 | Attachment, Guy, Malleable Type with 11/16" Hole Diameter 216 pieces
2 | Bolt, Carriage 3/8" x 4-1/2" 20 pieces
3 | Bolt, Double Arming, 5/8" x 18" 17 pieces
4 | Bolt, Double Upset, 5/8" x 10" 66 pieces
5 | Bolt, Machine, 1/2" x 6" 2 pieces
6 | Bolt, Machine, 1/2" x 8" 5 pieces
7 | Bolt, Machine, 1/2" x 10" 3 pieces
8 | Bolt, Machine, 5/8" x 6" 20 pieces
9 | Bolt, Machine, 5/8" x 8" 390 pieces
10 | Bolt, Machine, 5/8" x 10" 169 pieces
11 | Bolt, Machine, 5/8" x 12" 148 pieces
12 | Bolt, Machine, 5/8" x 14" 44 pieces
13 | Bolt, Machine, 5/8" x 18" 1 piece
14 | Bolt, Oval Eye, 5/8" x 9" 124 pieces
15 | Bolt, Oval Eye, 5/8" x 10" 167 pieces
16 | Bolt, Single Upset, 5/8" x 8" 84 pieces
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17 | Bolt, Single Upset, 5/8" x 9" 8 pieces
18 | Bolt, Single Upset, 5/8" x 10" 54 pieces
19 | Bolt, Thimble Eye, 5/8" x 9", Straight Type 1 pieces
20 | Brace, Crossarm, 28", Steel or Wood 20 pieces
21 | Brace, Sidearm, Diagonal, 7 Feet 2 pieces
22 | Bracket, Clevis Deadend without Spool 128 pieces
23 | Bracket, Mounting for Transformer Pole 4 sets
24 | Bracket, Transformer Pole Mounting for Single Transformer 18 sets
25 | Clamp, Anchor Rod Bonding, Single Eye 216 pieces
26 | Clamp, Deadend Strain, #1/0 ACSR 57 pieces
27 | Clamp, Guy Straight, 3 Bolt, Heavy Duty Steel 434 pieces
28 | Clamp, Hot Line, #2 - #2/0 ACSR Main to #2 - #2/0 40 pieces
29 | Clamp, Loop Deadend, #1/0 ACSR 394 pieces
30 | Clamp, Suspension, Aluminum Alloy Clevis, 2 Bolts, #2/0 ACSR 25 pieces
(Maximum)
31 | Clevis, Secondary Swinging without Spool 249 pieces
32 | Conductor, Bare, ACSR #1/0, AWG 6/1 21,966 pieces
33 | Conductor, Bare, ACSR #2, AWG 6/1 11 pieces
34 | Conductor, Insulated, ACSR #1/0, AWG 6/1 (600 V) 10,905 pieces
35 | Conductor, Insulated, ACSR #2, AWG 6/1 (600 V) 22 pieces
36 | Conductor, Insulated, Tree Wire, ACSR #1/0, AWG 6/1 (23 KV) 15,899 pieces
37 | Connector, Compression, YHD 300, #1/0 - #2/0 ACSR Run To 122 pieces
#1/0 - #2/0
38 | Connector, Compression, YHO 150, #3 - #1/0 ACSR Run To #6 - 623 pieces
#2
39 | Connector, Compression, YHO 200, #1/0 - #2/0 ACSR Run To 26 pieces
#6 - #2
40 | Connector, Ground Rod (Clamp) for 5/8" Steel Rod 64 pieces
41 | Connector, Split Bolt 1 piece
42 | Crossarm, Steel, 3" x 4" x 8', 3.0 mm 12 pieces
43 | Cutout and Arrester Combination, Porcelain 20 sets
44 | Insulator, Pin Type, Porcelain, ANSI, Class 55 — 3, White Color 14 pieces
45 | Insulator, Pin Type, Porcelain, ANSI, Class 55 — 5, White Color 258 pieces
46 | Insulator, Spool, 1-3/4", ANSI, Class 53 — 2, White Color 430 pieces
47 | Insulator, Spool, 3", ANSI, Class 53 — 4, White Color 159 pieces
48 | Insulator, Suspension, 6", Porcelain, Clevis Type, White Color 164 pieces
49 | Link, Fuse, Universal, Bottom Head, Type K, 2 Amperes 2 pieces
50 | Link, Fuse, Universal, Bottom Head, Type K, 3 Amperes 18 pieces
51 | Log, Anchor, Concrete, 8" x 4' 216 pieces
52 | Nut, Eye, 5/8", Conventional 75 pieces
53 | Nut, Lock, Mf Type, 1/2" 9 pieces
54 | Nut, Lock, Mf Type, 3/8" 20 pieces
55 | Nut, Lock, Mf Type, 5/8" 1,255 pieces
56 | Nut, Thimble Eye, 5/8", Single Eye 1 piece
57 | Pin, Crossarm, Steel, 1-3/8" x 14", 23KV 4 pieces
58 | Pin, Pole Top, Channel, 1" Thread, 1-3/8" x 25" Long 127 pieces
59 | Pin, Pole Top, Channel, 1" Thread, 20" Long 14 pieces
60 | Pin, Pole Top, Channel, 1" Thread, 25" Long 127 pieces
61 | Pole, Steel, 30", 3.5 mm 58 pieces
62 | Pole, Steel, 35, 3.5 mm 226 pieces
63 | Pole, Steel, 40", 3.0 mm 5 pieces
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64 | Pole, Wood, 30", Class 1, US 19 pieces
65 | Pole, Wood, 35', Class 3, US 6 pieces
66 | Pole, Wood, 45', Class 3, US 2 pieces
67 | Rod, Anchor, Threaded, Single Eye, 5/8" x 7' 216 pieces
68 | Rod, Armor, Preformed, #1/0 ACSR, Double Support 1 piece
69 | Rod, Armor, Preformed, #1/0 ACSR, Single Support 392 pieces
70 | Rod, Ground Steel, Galvanized, 5/8" x 10’ 64 pieces
71 | Rod, Tapping, Preformed, #1/0 ACSR 22 pieces
72 | Shackle, Anchor, Forged Steel, Galvanized 82 pieces
73 | Spacer, Pipe, 3/4" x 1-1/2" 164 pieces
74 | Staple, Groundwire, 1/2" x 2" 17 pieces
75 | Transformer, Pole Type, Conventional, Amorphous, 15 KVA, 6 units
Cu-Cu Winding
76 | Transformer, Pole Type, Conventional, Amorphous, 25 KVA, 4 units
Cu-Cu Winding
77 | Truss Guy for Down Guy 3 pieces
78 | Washer, Round, 1-3/8" Diameter with 9/16" Diameter Hole 9 pieces
79 | Washer, Square, Curved, 3" x 3" x 5/16" with 11/16" Diameter 1 piece
Hole
80 | Washer, Square, Flat, 2-1/4" x 2-1/4" x 3/16", 13/16" Diameter 1,151 pieces
Hole
81 | Washer, Square, Flat, 4" x 4" x 1/2" with 7/8" Diameter Hole 216 pieces
82 | Wire, Grounding, Aluminum Alloy, 3 Strand, #4 AWG 3,758 feet
83 | Wire, Guy, Steel, 3/8", 7 Strand 10,870 feet
84 | Wire, Tape, Armor, Aluminum Alloy, 0.5" x 0.3" 197 feet
85 | Wire, Tie, Aluminum Alloy, Soft, #4 AWG 1,616 feet
86 | Wire, Tie, Insulated, Soft, #4 AWG 2,676 feet
Lot3
Ilt\le(:.n Description Qty Unit
1 | Conductor, Duplex, #6, AWG 12,240 meters
2 | Connector, Compression, YHO 100, #6 - #2 ACSR Run To #6 - 816 pieces
#2
3 | Meter, KWH, 1 Phase, Class 1, 240 V, 10(60) A, Electronic, 408 pieces
Bottom Connected
4 | Circuit Breaker (15 Amps.) 408 sets
5 | Receptacle 816 pieces
6 | CFL Bulb (15W) 816 pieces
7 | Tumbler Switch 816 sets
8 | Convenience Outlet (2 gang) 408 sets
9 | Junction Box (plastic with cover) 816 pieces
10 | PDX Wire #10 2,040 meters
11 | PDX Wire #12 4,080 meters
12 | PDX Wire #14 4,080 meters
13 | Electrical Tape 408 rolls
14 | Insulated, Staple Wire 12,240 pieces
15 | EMT Entrance Cap, 3/4" 408 pieces
16 | EMT LB Conduit, 3/4" 408 pieces
17 | EMT Pipe, 3/4" 408 length
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18 | EMT Elbow, 3/4" 1,224 pieces
19 | EMT Reducer 1" x 3/4" 816 pieces
20 | EMT Connector, 3/4" 2,040 pieces
21 | EMT Coupling 1,632 pieces
22 | PVC C-Clamp 2,448 pieces
23 | Rod, Ground Steel, Galvanized, 5/8" x 10' 408 pieces
24 | Wire, Grounding, Aluminum Alloy, Stranded or Solid, #6 AWG 1,224 meters
25 | Clamp, Ground Rod for 5/8" Steel Rod tamperproof 408 pieces
V. TECHNICAL SPECIFICATION

Equipment, Poles, Line Hardware, kWh Meters and Conductors (as applicable) to be

used must pass and be in accordance with the standards set forth by the National

Electrification Administration (NEA). (Kindly see attached Annex A-1 and Annex A-2

for details)

VI. SCOPE OF WORKS

The proposed “Construction of Primary and Secondary Distribution Line for
Sitio Electrification Program” for Lot 1 and 2 is composed of supply of labor
and materials for the pole erection, pole dressing, payout of conductor,
installation of transformer and other line equipment, and right-of-way clearing
of lines. For Lot 3, supply of labor and materials for the installation of house
wiring and service dropping of Household Beneficiaries.

All construction works shall be done in a thorough and workmanlike manner
pursuant to the technical specifications indicated in this Terms of Reference
(TOR).

A. Construction of Primary and Secondary Distribution Line (Lot 1 & 2)

1. Pre-Construction Phase

. The staking sheets, plans, specifications, and drawings shall be provided by

CASURECO II, which is included in this Terms of Reference.

. Any changes in plans, drawings, specifications, and scope of works of this

project shall be coordinated by CASURECO |11 to the Contractor.

. The Contractor must thoroughly review the staking sheets, plans,

specifications and drawings of the project. Additional details required by the
Contractor pertaining to the original and approved staking sheets, plans,
specifications and drawings of the project shall be prepared and provided by
CASURECO II.

. If the Contractor has any changes on staking sheets, plans, specifications, and

drawings, it must be coordinated, documented and subject for approval of
CASURECO .

. The Contractor shall submit to CASURECO Il a detailed Program of Work

showing the general methods, arrangements, order, and timing for all the
activities in the Works, but not necessarily limited to the construction plans
and schedule within five (5) days upon receipt of Notice to Proceed (NTP).

. Delivery of line materials and equipment such as poles, line hardware,

conductors, transformers and other materials must be provided by the
CONTRACTOR during this phase. Additional equipment and/or materials
may be permitted if coordinated by the CONTRACTOR to CASURECO II
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during the pre-construction phase, provided that there is a justifiable reason
for said add-ons.

g. All distribution transformers must undergo CASURECO II’s standard testing
and all units that will fail must be replaced within five (5) days. Poles,
conductors, and other line materials shall be subjected to inspection by the
Quality Assurance Team (QAT) of CASURECO Il prior to acceptance and
installation.

2. Construction Phase

The Contractor is required to perform the following scope of works:

1) Review of Existing Information

Review the basic parameters specified in the pre-construction phase. The
Contractor shall ensure that it has first-hand information of site
development plan, construction data, topographic maps, and other
documents that are readily available from CASURECO |1 for the project.

2) Field Survey and Site Inspection

The Contractor shall conduct the appropriate site survey including staking,
establishing the location of poles and others should the Contractor deem it
necessary. The contractor shall have inspected the site and its surroundings
and orient himself with the following:

i. Location and nature of work;
ii. Climatic condition;
iii. Geologic conditions at the site;
iv. Transportation and communication facilities;
v. Availability of construction materials, labor, water services, electric and
power supply;
vi. Location and extent of aggregate resources; and
vii. Other factors that might affect the cost, duration and execution of work.

3) Actual Construction Works

The Contractor shall perform the following construction activities but is
not limited to the following:

i. Mobilization/Demobilization

The Contractor shall mobilize and bring out into work, all personnel, and
equipment in accordance with the Contractor’s approved construction
program.

Mobilization shall include the transporting to jobsite of equipment,
materials, tools, personnel and all necessary items for the execution and
completion of the work.

Demobilization shall include dismantlement and removal from the site of
the Contractor’s equipment and temporary facilities. It shall also include
a clean-up of the site after completion of the contract as well as the
transportation from the site of Contractor’s personnel.

ii. Site Clearing and Proper Waste Disposal
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General site clearing operations include the removal of demolished
materials and objectionable matter, protection of existing
structures/facilities left functional and clearing to allow for new
construction.

The Contractor is obliged to provide barricades, coverings, or other types
of protection necessary to prevent damage to existing structures and
facilities. Likewise, the Contractor is to dispose of materials, trash and
debris in a safe and acceptable manner in accordance with applicable
laws and ordinances. Burying and burning of trash and debris at the site
will not be permitted. Trash and debris shall be removed from the site at
regular intervals to prevent these from accumulating and ultimately
delaying the course of the work.

ili. Siteworks

The works shall be in accordance with the Scope of Works and
Specification for Construction indicated in this TOR.

(Kindly see Annex B-1 for Specifications of Construction)

B. House Wiring Installation (Lot 3)
1. Pre-Installation Phase

a. The plans, and specifications shall be provided by CASURECO 11, which is
included in this Terms of Reference.

b. Any changes in plans, specifications, and scope of works of this project shall
be coordinated by CASURECO II to the Contractor.

c. The Contractor must thoroughly review the plans, and specifications of the
project. Additional details required by the Contractor pertaining to the
original and approved plans, and specifications of the project shall be
prepared and provided by CASURECO IlI.

d. If the Contractor has any changes on plans, and specifications, it must be
coordinated, documented and subject for approval of CASURECO I1I.

e. The Contractor shall submit to CASURECO Il a detailed Program of Work
showing the general methods, arrangements, order, and timing for all the
activities in the Works, but not necessarily limited to the construction plans
and schedule within five (5) days upon receipt of Notice to Proceed (NTP).

f. Delivery of kWh meters, service drop wires, and other house wiring materials
which are indicated in the breakdown of materials shall be supplied by the
CONTRACTOR during this phase. Additional equipment and/or materials
may be permitted if coordinated by the CONTRACTOR to CASURECO II
during the pre-construction phase, provided that there is a justifiable reason
for said add-ons.

g. All KWh meters must undergo CASURECO II'’s standard testing and all
units that will fail must be immediately replaced within five (5) days. kWh
meters, service drop wires, and other house wiring materials shall be
subjected to inspection by the Quality Assurance Team (QAT) of
CASURECO I prior to acceptance and installation.

2. Installation Phase

The Contractor is required to perform the following scope of works:

4) Review of Existing Information
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Review the basic parameters specified in the pre-installation phase. The
Contractor shall ensure that it has first-hand information of site
development plan, construction data, topographic maps, and other
documents that are readily available from CASURECO II for the project.

5) Field Survey and Site Inspection

The Contractor shall conduct the appropriate site survey should the
Contractor deem it necessary. The contractor shall have inspected the site
and its surroundings and orient himself with the following:

I. Location and nature of work;
ii. Climatic condition;
iii. Geologic conditions at the site;
iv. Transportation and communication facilities;
v. Availability of construction materials, labor, water services, electric and
power supply;
vi. Location and extent of aggregate resources; and
vii. Other factors that might affect the cost, duration and execution of work.

6) Actual Installation Works

The Contractor shall perform the following activities but is not limited to
the following:

i. Mobilization/Demobilization

The Contractor shall mobilize and bring out into work, all personnel and
equipment in accordance with the Contractor’s approved program Of
work.

Mobilization shall include transporting to jobsite of equipment,
materials, tools, personnel and all necessary items for the execution and
completion of the work.

Demobilization shall include dismantlement and removal from the site of
the Contractor’s equipment and temporary facilities, if any. It shall also
include a clean-up of the site after completion of the contract as well as
the transportation from the site of Contractor’s personnel.

ii. Site Clearing and Proper Waste Disposal

General site clearing operations include the removal of demolished
materials and objectionable matter, protection of existing
structures/facilities left functional and clearing to allow for new
construction.

The Contractor is obliged to provide barricades, coverings, or other types
of protection necessary to prevent damage to existing structures and
facilities. Likewise, the Contractor is to dispose of materials, trash and
debris in a safe and acceptable manner in accordance with applicable
laws and ordinances. Burying and burning of trash and debris at the site
will not be permitted. Trash and debris shall be removed from the site at
regular intervals to prevent these from accumulating and ultimately
delaying the course of the work.
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VII.

iii. Siteworks

The works shall be in accordance with the Scope of Works and
Specifications indicated in this TOR.

(Kindly see Annex B-2 for Technical Specifications)

ELIGIBILITY REQUIREMENTS

Lotl&?2

The eligibility requirements shall conform with the eligibility criteria under Section
23.4.2 of the 2016 IRR of RA No. 9184.

A. Legal Documents

1.

Valid PhilGEPS Registration Certificate (Platinum Membership) (all pages)
in accordance with Section 8.5.2 of the IRR;

DTI business name registration/Securities and Exchange Commission (SEC)
registration certificate, whichever is appropriate under laws of the
Philippines.

. Valid and current Mayor’s permit/municipal license: (principal place of

business)

Tax Clearance Certificate;

Philippine Contractors Accreditation Board (PCAB) License at least Category
B with Specialty in Electrical Works SP-EE classification; and registered to
undertake projects with Size Range of at least Medium A;

Audited Financial Statement of the previous year;

B. Technical Documents

Statement of the prospective bidder of all its ongoing government and private
contracts, including contracts awarded but not yet started, if any, whether
similar or not similar in nature and complexity to the contract to be bid; and
Statement of the bidder’s Single Largest Completed Contract (SLCC) similar
to the contract to be bid, except under conditions provided under the rules;
and

Special PCAB License in case of Joint Ventures and registration for the type
and cost of the contract to be bid; and

Original copy of Bid Security. If in the form of a Surety Bond, submit also a
certification issued by the Insurance Commission or original copy of
Notarized Bid Securing Declaration; and

Project Requirements, which shall include the following:

a. Organizational chart for the contract to be bid;

b. List of contractor’s key personnel (e.g., Project Manager/Engineers,
Foreman, Lineman, Heavy Equipment Operator, and Safety Officer),
to be assigned to the contract to be bid, with their complete
qualification and experience data;

c. List of contractor’s major equipment units, which are owned, leased,
and/or under purchase agreements, supported by proof of ownership
or certification of availability of equipment from the equipment
lessor/vendor for the duration of the project, as the case may be; and
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6.

Original duly signed Omnibus Sworn Statement (OSS) and if applicable,
Original Notarized Secretary’s Certificate in case of a corporation,
partnership, or cooperative; or Original Special Power of Attorney of all
members of the joint venture giving full power and authority to its officer to
sign the OSS and do acts to represent the Bidder.

C. Financial Documents

1.

Lot 3

The prospective bidder’s computation of Net Financial Contracting Capacity
(NFCCO).

If applicable, duly signed joint venture agreement (JVA) in accordance with
RA No. 4566 and its IRR in case the joint venture is already in existence or
duly notarized statements from all the potential joint venture partners stating
that they will enter into and abide by the provisions of the JVA in the instance
that the bid is successful.

The eligibility requirements shall conform with the eligibility criteria under Section
23.4.2 of the 2016 IRR of RA No. 9184.

A. Legal Documents

1.

Valid PhilGEPS Registration Certificate (Platinum Membership) (all pages)
in accordance with Section 8.5.2 of the IRR;

DTI business name registration/Securities and Exchange Commission (SEC)
registration certificate, whichever is appropriate under laws of the
Philippines.

Valid and current Mayor’s permit/municipal license: (principal place of
business)

Tax Clearance Certificate;

Philippine Contractors Accreditation Board (PCAB) License at least Category
C & D with Specialty in Electrical Works SP-EE classification; and registered
to undertake projects with Size Range of at least Small B;

Audited Financial Statement of the previous year;

B. Technical Documents

Statement of the prospective bidder of all its ongoing government and private
contracts, including contracts awarded but not yet started, if any, whether
similar or not similar in nature and complexity to the contract to be bid; and
Statement of the bidder’s Single Largest Completed Contract (SLCC) similar
to the contract to be bid, except under conditions provided under the rules;
and
Special PCAB License in case of Joint Ventures and registration for the type
and cost of the contract to be bid; and
Original copy of Bid Security. If in the form of a Surety Bond, submit also a
certification issued by the Insurance Commission or original copy of
Notarized Bid Securing Declaration; and
Project Requirements, which shall include the following:

a. Organizational chart for the contract to be bid,
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VIII.

b. List of contractor’s key personnel (e.g., Project Manager/Engineers,
and Electrician), to be assigned to the contract to be bid, with their
complete qualification and experience data;

c. List of contractor’s major equipment units, which are owned, leased,
and/or under purchase agreements, supported by proof of ownership
or certification of availability of equipment from the equipment
lessor/vendor for the duration of the project, as the case may be; and

6. Original duly signed Omnibus Sworn Statement (OSS) and if applicable,
Original Notarized Secretary’s Certificate in case of a corporation,
partnership, or cooperative; or Original Special Power of Attorney of all
members of the joint venture giving full power and authority to its officer to
sign the OSS and do acts to represent the Bidder.

C. Financial Documents

1. The prospective bidder’s computation of Net Financial Contracting Capacity
(NFCC).

2. Ifapplicable, duly signed joint venture agreement (JVA) in accordance with
RA No. 4566 and its IRR in case the joint venture is already in existence or
duly notarized statements from all the potential joint venture partners stating
that they will enter into and abide by the provisions of the JVA in the instance
that the bid is successful.

CONSTRUCTION PERSONNEL

The key professionals and the respective qualifications of the construction
personnel shall be as follows:

Lotl&?2

A. Project Manager/Engineer

The Project Manager/Engineer shall be a Registered Electrical Engineer with at
least three (3) years of experience in similar and comparable projects and must be
knowledgeable about NEA standards.

. Foreman

The Foreman must have at least three (3) years of experience in similar and
comparable projects and must have a certificate of training from NEA and/or
Electric Distribution Utility (private or electric cooperative) or other training
institution related to the project.

. Lineman

The Lineman must have at least one (1) year of experience in similar and
comparable projects and shall preferably have a certificate of training from NEA
and/or Electric Distribution Utility (private or electric cooperative) or other
training institution related to the project.

. Heavy Equipment Operator

The Heavy Equipment Operator must have at least two (2) years of experience in
similar and comparable projects and shall preferably have a certificate of training
from NEA and/or Electric Distribution Utility (private or electric cooperative) or
other training institution related to the project.

. Safety Officer
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The Safety Officer must be an accredited safety practitioner by the Department of
Labor and Employment (DOLE) and has undergone the prescribed 40-hour Basic
Occupational Safety and Health Training (BOSH).

Lot3

A. Project Manager/Engineer
The Project Manager/Engineer shall be a Registered Electrical Engineer with at
least two (2) years of experience in similar and comparable projects and must be
knowledgeable about NEA standards.

B. Electrician
The Electrician must be a Registered Master Electrician (RME) with at least one
(1) year of experience.

The key personnel listed above are required. The Contractor may, as needed
and at its own expense, add additional professionals and/or support personnel
for the optimal performance of all Construction Services, as stipulated in these
Terms of Reference, for the PROJECT. Prospective bidders shall attach each
individual's resume and PRC license of the (professional) staff, proof of
qualifications, and related documents as necessary.

IX. LOGISTICS REQUIREMENTS

List of contractor’s major equipment units, which are owned, leased, and/or
under purchase agreements, supported by proof of ownership or certification
of availability of equipment from the equipment lessor/vendor for the duration
of the project, as the case may be.

X. PROJECT SCHEDULE/DURATION

The project shall be carried out within the duration herein specified:

Lot Pre-Construction |~ struction Phase Total
Phase

Lot1l 5 days 55 days 60 days

Lot 2 5 days 85 days 90 days

Lot 3 5 days 85 days 90 days

Notes: Shall commence upon receipt of Notice to Proceed (NTP).

A. Pre-Construction/Installation Phase, which shall include the review of the staking
sheet, plans, specifications and drawings as well as revisions by CASURECO I
and permit acquisition.

B. Construction Phase, which encompasses all works stipulated in the TOR as well
as post-construction evaluation.

XI.  POST CONSTRUCTION AND ACCEPTANCE
A. The Contractor shall prepare and submit as-built plans and drawings (hard and
soft copies); and all necessary documents to be required by CASURECO 11 seven
(7) calendar days upon project completion.

B. CASURECO Il shall review and verify the as-built plans through conducting on-
site inspection.
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C. Any non-conformity with the staking sheets, plans, specifications and drawings as
well as discrepancy of actual to the as-built plan must be corrected by the
Contractor prior to the acceptance of the project.

D. CASURECO 11 shall be responsible for the tapping and energization of the
completed project in the presence of the Contractor or its representative.

XIl.  WARRANTY AND DEFECTS LIABILITIES

A. The Contractor shall be solely responsible and liable for defects and/or failures of
the completed project within a warranty period of one (1) year upon
energization/installation.

B. The Contractor is given a period of thirty (30) days for the correction of defects
within warranty period.

XIl.  TERMS OF PAYMENT

A. Fifteen percent (15%) payment of the contract Price as Mobilization Fee shall be
released upon written request and submission of equivalent letter of credit by the
Contractor.

B. Twenty-Five percent (25%) of the Contract Price shall be paid to the Contractor
for an accomplishment of at least 25% of the construction phase within thirty (30)
days after the submission of the following documents:

arwdDE

Progress Billing

Detailed Statement of Work Accomplished (SWA)

Request of payment by the Contractor

Pictures/photographs of original site conditions (for first billing only)
Pictures/photographs of work accomplished.

C. Fifty percent (50%) of the Contract Price shall be paid to the Contractor within
thirty (30) days upon completing the project and submitting the following
documents.

Awnh e

o

6.

Billing Statement

Detailed Statement of Work Accomplished (SWA)
As-built plans and drawings

An inspection report from CASURECO II’s authorized
personnel/representative.

Request of payment by the Contractor
Pictures/photographs of the completed project

D. CASURECO II shall withhold the remaining ten percent (10%) of the Contract
Price within one (1) year to cover warranty obligations of the Contractor. This
shall be released upon the issuance of a Certificate of Acceptance from
CASURECO II’s authorized personnel/representative.

XIV. PERFORMANCE SECURITY

A. The CONTRACTOR shall file a performance security in the form of cash,
cashier’s check, letter of credit or surety bond acceptable to CASURECO II in
the amount and form stipulated in section 39, Performance Security of the
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XV.

XVI.

XVII.

XVIIL.

Revised IRR 9184 for a term or effective period co-terminus with the duration of
this Contract, to guarantee the faithful and satisfactory compliance of all the
CONTRACTOR's obligations under this Contract.

B. This security shall answer for any and all damages and losses that may be
suffered by CASURECO 11 as a result of the failure of the CONTRACTOR to
perform any of its obligations under this Contract. This security shall be released
by CASURECO Il at the expiration or termination of this Contract provided that
there are no pending claims filed against the CONTRACTOR and/or the surety
company.

LIQUIDATED DAMAGES

Failure to comply with the terms and conditions of the contract will result in the
payment of corresponding penalties/liquidated damages in the amount to 1/10 of 1%
of the cost of the unperformed portion of every day of delay. Once the cumulative
amount of liquidated damages reaches 10% of the amount of the contract,
CASURECO 11 shall rescind the contract, without prejudice to other courses of action
and remedies open to it.

TERMINATION FOR OTHER CAUSES

Contract termination shall be initiated in case it is determined prima facie by the
Procuring Entity that the Contractor has engaged, before, or during the
implementation of the contract, in unlawful deeds and behaviors relative to contract
acquisition and implementation, such as, but not limited to corrupt, fraudulent,
collusive, coercive, and obstructive practices as stated in ITB Clause 4.

SANCTION AND BLACKLISTING OF ERRING CONTRACTORS

CASURECO 11 reserves the right to sanction or blacklist contractors who have
violated or have records of any violations of the terms and conditions of any contract
with CASURECO 11 or any record of unsatisfactory performance measured within the
context of this Contract as deemed significant by CASURECO II'’s representative.
The sanction/blacklisting shall be enough ground to disqualify the said contractor
from entering into another contract with CASURECO II. CASURECO 11 shall act as
arbitrary/conciliatory from the complaints against the Contractors, its employees,
recommends and/or impose appropriate disciplinary/preventive or legal actions.

RESERVATION CLAUSE
The Camarines Sur Il Electric Cooperative Inc. (CASURECO II) reserves the right to

reject any quotations, annul the procurement process, and reject all quotations at any
time without incurring any liability to the affected service provider.
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“ANNEX A-1”

Transformer, Pole Type, Conventional, Amorphous, 15kVA and 25kVA, Cu-Cu

Winding
SPECIFICATION

Description Pole mounted, single phase, overhead-type, oil immersed, high
permeability grain oriented amorphous steel core, conventional double
primary bushing distribution transformers.

Quantity (ISkVA) 11 pes.

Quantity (25kVA) 7 pes.

Maximum altitude

above sea level

1,000 meters

Maximum ambient

temperature 40 deg C

Average ambient 30 deg C

temperature

Jated o Primary |1 9620/13200GrdY Vols
Voltage

Full wave (BIL), Crest 95 kV

Chopped wave (BIL), 105 kV

Crest

g:;hover tme 0 1.8 microseconds
Secondary Voltage 240V (25 to S0KVA)
Full wave (BIL), Crest 30KV

Chopped wave (BIL), 3LV

Crest

Min. time to
Flashover

1.0 microsecond

Tap Changer (oft-
circuit)

- Two (2) -2.5% tap above and two (2) - 2.5% taps below rated
primary voltage. Tap 3 shall be the nominal tap. All tap ratings
shall be at rated capacity

- De-energized operation only

- Clockwise direction from the highest to the lowest tap position

- Caution marking: Do Not Operate When Energized

Frequency

60 Hz

Percent Impedance

2% with £10% tolerance (25 to 50kVA); Difference in impedance
between transformers of the same rating shall not exceed 7.5% of the
specified value.

Audible Sound Level

50kVA and below

48 dB

Maximum Allowable Losses (at Nominal Tap and Rated kVA)

Core Loss (No-Load) in watts

15kVA

15

25kVA

18

Copper Loss (Full-Load) in watts

42



:

‘! CAMARINES SUR Il ELECTRIC COOPERATIVE, INC.

| Del Rosario, Naga City

15kVA 195

25kVA 290

Reference

Temperature 30 deg C for Core Loss and 85 deg C for Copper Loss

Tolerance for

guaranteed values 10% for Core Loss and 6% for Total Losses

(Rejection)

Core Type Shell Type

Winding Materials

(HV/LV) Copper/Copper

Insulating Oil New Mineral (PCB Free) insulating oil for electrical apparatus, ASTM
D3487

Material/Finishes Tank coating exceeds ANSI C75.12.31.2

(Tank) Shall be made of steel
Shall be of sealed type construction with a steel and bolted type cover
Shall be provided with usable gasket

Tank Grounding Tank cover shall be grounded to the tank body using a copper strap

Connector adequately sized for short circuit rating of the transformer

Shall have an eyebolt- type grounding connector (8mm? - 30mm?)
made from tinned copper alloy material)

Support and Lifting

Shall have a support lug for pole mounting.

Lugs : s
Shall have a balance vertical lifting lugs
Shall be painted with two coats
Light gray paint, ANSI70
Gray, over a suitable prime coat
Tank Marking Shall have a black painted or reflectorized and weatherproof sticker (3"

block letters) transformer kVA rating below the low voltage bushing.

Primary Bushings

High voltage and neutral bushing: (double bushing), made in porcelain

Shall be equipped with eyebolt-type connectors made from tinned
copper-alloy material with stainless spring washers, terminal
connectors

Shall accommodate 8mm? - 30mm? stranded copper conductors

Secondary Bushings

Low voltage bushing (three bushing) shall be made from high grade,
wet process porcelain, glazed entire exposed surface, light gray color
ANSI 70, Munsell notation 5SBG 7.0/0.4,

It shall be designated as X1, X2 and X3 depending on secondary
voltage rating in accordance with IEEE std C57.12.20,

For 25-50kVA, conductor size 30mm? (AWG No. 2) solid to 700mm?
(350kemil) stranded copper conductor that low voltage terminal can
accommodate.

Shall be equipped with tinned copper alloy, eyebolt-type connectors or
tinned spade terminal pads arrange for cable vertical takeoff, size of
terminal opening, 20.6mm (13/16 inch)
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:

Features - | Meets or exceeds ANSI and NEMA standards

Nameplate (stainless steel) in accordance with IEEE Std. C57.12.00
properly attached on the tank with technical specifications etched on
the surface and coated with black enamel;

serial no.,

class,

number of phases,

frequency,

voltage rating,
kVA rating,

temperature rise deg C,

polarity,

percent impedance,
BIL,
total weight in kg.,

connection diagram,

name of manufacturer,

type of insulating liquid,

date/year manufactured

full load copper loss in watts

core loss in watts

All energized hardware i.e. bolts; nuts and washers shall be made of
tinned copper alloy material such as silicon bronze.

Others
The kVA rating shall be continuous and based on not exceeding either

a 65 deg C (average) winding temperature rise or an 80 deg C hottest-
spot temperature rise above an ambient of 30 deg C. The temperature
rise of insulating oil shall not exceed 65 deg C when measured near the
top of the tank.

The transformer shall be guaranteed to have the loading capability in
accordance with ANSI/IEEE STD C57.92, latest revision.

The transformer shall withstand the mechanical and thermal stresses
produce by external short-circuit currents specified in IEEE Std.
(C57.12.00, latest revision. Cooling class, self-cooled (OA or ONAN)
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NATIONAL ELECTRIFICATION ADMINISTRATION
NEA ENGINEERING BULLETIN DX2Z11 September 1993

SUBJECT: WOOD POLES, STUBS AND ANCHOR LOGS
(Techuical Specification TS460)

I EEEEEREREESEERNESEERE R SRR ERE R E R EEE LENRSERSS

i. SCOPE:

describes the minimum acceprable quality of wood poles, subs and
mc!mrbgs(hamﬁ:rcﬂledpolﬂ.emcptwmewﬁullywmu stubs or
anchor logs) purchased by or for Coop bormowers.

2.  GENERAL STIPULATIONS:

Poles shall be warramad 40 conform to this specificstions. If any pole shall be found

defective or mm-conforming under this ification in any deail except preservative
retention, thull be repiaced 25 prompily a8

passible by the producer.

Preservalive retention (Sec Table 7) shall meet specification as & minimum at time of
shipment. A reduction in preservation retention of not more than ten (10%) percent will
be acceptable within thiry (30). days from date of delivery.

ltlsﬂlc:upma’hﬂ:lydﬂupudumhfumﬂtmmﬂmammmm
specification in its eatirety, This responsibility ins notwith g any certificale
(report) of inspection agency or others. Aowpumeofmmiubtmawmlmﬂuﬂis
specification shall also constitwle evidence of the producet’s acceptance of this
responsibitity.

Poles will be inspected by NEA of their agents at the pois plant for p i
and setention prior to delivery. Poles not mecting the requirements set forth in this
specification will be rejected.

Nowmmdtmmumdhmimmmmemhlmmwm ]
such cages, the poles should be d and reinsp d with NEA
specification,

3. MATERIAL REQUIREMENTS:

Al poles shall coaform to the material

shown in appendix A, which are

DX2211.%

(y _Douglas_{ir and western larch poles shall not be treated with CCA
preservatives, T T e
6. Materials treated with waterbome preservatives ghall be free of visible
surface deposits.
LS PRESERVATIVE TREATMENT:

A. itiogi|

1 Poles (sex table 1, appendix A) which are partially seasoned by natural wir
circulation smilbe:n'dmdvnﬂun ﬂullmho‘mﬂpﬁ4lii of

mmmmmmmmmmmmuw
appendix A). Al poles in this catgory shall be further artificially
conditiontd prioe to eatment by kiln drying.

2. Poles which are partially seasoncd by natural air circulation or shed drying
shall be further conditioned by kil drying.

B.  Treatnent {Pressure Process):

All poles treated by this process shull be treated in 2 cycle in which the

p and p shown in the Followi panuwlu.uenotmeedad
These p and shall be ded on a g chart and shall
bevmﬂedbymmsddud}mmenmwﬂy
throughout the tresting cycle by & qualified representative of ihe treuting plant
andfor independent inspecton.

Preservative treatment shall not exceed §20 degrees F for CCA, 150 degrees ¥
for ACAJACZA and 210 degrees ¥ for Crensote and Pema.

Immﬁmmshall-mmmpﬁ,uw for Red Pine and Douglas
Fir {coast) for which the pressure shall not excoed 150 psi.

All poles treated with waterborme siix shall be by full cell process as described
in AWPA Stmdards CI-82 and C4-8! except as madified by the provisions of
ANSI 05.1-1979.

€.  Ipatmeot (Thermal Process), Fuld-length Treatment: Westsrn larch, Alaske
yellow cedar, lodgepole pine,
1. All poles treated by this process shall be adeguatcly seasoned by natural
andfor artificial methods peior to teatment %0 that specification
Tequirements for penetration and retention are met.

DX2211.3

|

primarily extracsed from ANSK 05, 11979,

PRESERVATIVES:

Preservative shall be aclected from one of the following:

A, Creosr: cmmummmmrnmmwmmn
1 coal and shall conform o all

of AWPA Standard P1-78 when analyzed in L with the
mdx!dsmAw'PASunﬁ'dA]-m sections 2, 3, 4, either 5 oc 9 and 6.

B. Pentachioropbenol:  Pentachiorophenol shall contain not less than 95 percent
chlorirased phenols and shall conform 10 AWPA Standard P8-77 when analyzed
in acoordance with AWPA Standard AS-81.  The hydrocarbon solvents for
intraducing the preservative into the woad shafl meet the requirements of AWPA
ShndaximlTypuABDwE‘ ined in o with ref
ASTM standards for ph

C.  Wagrbome Proservajives:

1. AxmoniacakCopper Zisc Arsosate (ACZA) thall meet the roquirements
of AWPA Standard P5-83, when analyzed in accondance with methods in
AWPA Stundand A2-84, AD-NG, A10-82 or AlE-B1.

2. Chromated copper arsenate (CCA) shall meet the requirements of one of
the formataions given in AWPA Staidard PS-83, sections 4, § or 6 and
10 and AWPA Standard C4-B1. Tesis to establish conformity shall be
#EWMAWPAWAZ#. AR-T0, AI0-82 or Ali-

3. D ination of the required pH of treating solution of the waterbome
nlts shown in AWPA Stndands P5-53, section [0, shall be determined
in sccordance with AWPA Standard A2-82, section 5.

/"'Wmmnmnmlﬁhuﬂuu_m.bwhid\fmm
sonizing chemical compounds izt the wood, or k¢ salis which kexve ionizing
compourvis a8 well i pow-iomizing compounds in the wood.  Salt
formulations of 3 waterborme prescrvative are mofe corrosive 10 metal
than the oxide formulations and may cause surface deposits, Uniess
otherwise specified in the purchase order, the oxide formulation of
waktthorme preservatives shall be supplied.  [f visible surface deposils
appear oo the wood within the T-year guarases period, it shall not be in
comptiance with this specification and shall be replaced by the produces.
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2. The temperature of the preservative during the hot ol phase shall
excoed 5F.

D.  Resiu of Tresrmeny:
l.  Pesetration sad retention of po ive. shall be tested 0n bociags tixzn

at any poiny o8 the pole periphery appronimately within (the mxie | foot
sbove 30 1 foot beiow the brand on all species of poles.

2 Retention of preservative shall be not less than that specified in table 7,
as decermined by:

& Creogote by AWPA Standard AG-23.
b. Pents by AWPA Standard AS5-83, lime ignition or copper pyridine.

Copper pyridine method is required when timber may have been
in contacy with it water, and for 2\l specics native 4o the Pacific

CORM TEgion,
-8 Salts by test in & unlhﬂne gnized dards methods
for chromium, copper, , and arsenic ioms lised in AWPA

Sundards A2-B4, AT-T3, A970 A10-82 or AL)-83.

3 Penetration of preservative shall not be dess than that specified in table 7.
When (esting, the sampling wili be as follows:

& For poles with 2 circumference of less than 37.5 inches at 6 feet
from butr:

{I) Tore 30 percesd of poles m & charge o 20 poles Fromn
charge, whichever is groater; aocept if 100 percent
conform; otherwise bore adl poles.

{2)  Re-treat the charge if more than 15 percent of the borings-
are found o be noncontormiag.

(N Re-ueat all nonconforming poles found in the penetration
sampling if 15 percent or less fail the requirements.

4}  Re-treated poles shall be 100 percent tested for penetration
baring.  Poles which are stili nmmnfotnung aﬁer the
soond w- shall be p
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6.

b. For poles with a cincumference of 37.5 inches or more st 6 feet
from the bote:

(1) Forty-five joet and shorter - bore ach pole and retreat mly
those found % be noncoaforming unless more than 1%
percerd fail; in which case re-treat the enthre lot.

(23 Eifty fext and longer - bore each pole iwice: at 96 degrocs
Wy:nhmwmhw& d
wwpm!yd-ouwle ag 0 the p
requirement b both borings.

¥  Nonconforming poles shall be re-rested and 100 percept
retesied  for  pencuration. Poles which we sl
ronconforming after 2 second re-treatment shalli be
permanently rejected.

4. Penctration depth shall be measured along & horing from the ower end
toward the inner end for a distance throughout which theye i3 contingous
Preservative penetration s indicated by evidence of preservalive in each

annivdl ring included.

S, ‘Whea poles which have been decp incised or radial drilked are bored for
penetration and/or retention testing, the borings shall be taken midway on
a diagonal between an incision o hole and an incision or hole in the next
vertical mow above or below.

E.  Re-ircaimens: Poles may be re-treated ooty rwice.

1. Grensoie and Pendg - Re-nﬂmuunfmnv:mmdslmkpnlu#nﬂbe
by ebmersion in hot prescrvative
pmnummm}fmmmmiﬂmlwmmﬁpmndsw
squane inch gauge pressure of ool less than ) minutes at aimospheric
pressure.

2. Watorthorne Preservatives - Poles which requine re-treptment shall be air
dried sufficiently 0 acvept re-reaiment.  Re-teatwen shali be within
original treatmest limitations.

Re-treated poles shall conform fully to ait the requircments of this
specifications; otherwise Uy shall be permanently rejected.

Re-trepted poles shall Bave p lexter *R* @e-siamped, hammer-stamped or
buth-branded in the sawed but surface following the ciarge number to
indicate that the poles have been re-treated.

DRAWINGS:

DX1211.5

T AWPA AZ-82 Suadards Methodt for Analysls of Waler-Bome Preservatives and Fire

Retardant Formulations

AWFA A3-83 Standard methods for ining P
Retardanty

of Preservatives and Fire

AWPA AS-E3 Standard Methods for Analysis of Oil-Bome Preservatives

AWPA AG-83 Method for the Determination of Waker and Oil-type Preservatives in
Wood

AWPA AT-75 Wet Ashing Procodure for Preparing Wood for Chemical Analysis

AWPA A9-70 Smndard Methad for Amalysis of Treated Wood and Tresting Solutions
by X-ray Emistion Spectrotcopy

AWPA A10-52 Amlysis of OCA Treming Solutions and OCA Treated Wood by
Colorimetry

AWPA A11-83 Analysis of Treated Wood and Treaking Solutions by Atomic Absorption
Spectroscopy

May be purchased form: A Wood Preservers” Association (AWPA)
P. O. Box B9
Stevensille, Maryland 21666

DX211.7

7.

mmmmwm 209} shaw in detaif the framing (gains and hoht-hole} for
iomis.  Poles showld be ordeted by Drawing Mumber,
mddlouldmcludodanydmmddeuﬂ ot shown on this drawings.

RELATED SPECIFICATIONS:

The lollowing lisied specifi
subject to thwe restrictions in the parsgmph under “Scope”,

ANST 05_[- 1979 American Mational Standard Specifications and Dimensions for Wood
Poles

may be Jdered as perti o this iftcation

ANSI/ASTM DY-76e American N
Timber

) Standard Definil

of Torms Relating 0

May be purchased from:  American National Standands Institute, Inc,

1430 Broadway MNew York,
New York 10013

AWPA Cl-82 Smndard for Preservative Treatment by Pressure Processes - afl timber
products.

AWPA CA-81 Suandard for the Presexvative Treatment of Poles by Pressure Prooesses

AWPA C10-73 Lodgepole Pioe Poles - Preservalive Trealment by Full-Length Thermal
Process

AWPA Pi-T8 Stndard for Coal Tar Creosots for Land and Fresh Water Use
AWPA P5-83 Standards for Waker-Borne Prescrvatives

AWPA P3-77 Sundards for Oil-Bome Preservatives

AWPA PO.77 Stmsdands for Solvents for Orgznic Preservative Systems
AWPA M1-76 Standard for the Purchase and Preservations of Forest Products

AWPA M2-83 Swndard Instructions for the Inspection of Preservative Treatment of
Wood

AWFA M3-81 Standard Quality Control Procedures for Wood Preserving Plants
AWPA M-8 Standard Instructions for the Care of Preservative Treated Wood Products

AWPA A1-30 Sundards Mcihods for Analysis of Creosole and Gil-Type Preservatives

bx1i1.6
APPENDIX A
Material Requiressents
SCOPE:
The in Appendix A is d from the American Nasiona) Slandards tasituie

(ANST) Standartt 05. 1-1979, " Arerican Nations! Standard Specifications and Dimensions
ﬁx\\'undl’bin_ CupuofANSiOSHmmybewrdusedfmmtheAmcmn
ioost Standads Institute, 1430 Broadway, New York, New York.

DEFINITIONS:
The following definitions shall apply W the terms uved in this standard:

a Air Seasonigg: Drying by the use of air where the air lemperature is not more
than 140°F either in she open or under cover,

b.  Chegks The lengthwise separation of the wood that usually extends across the
rings of panial growth and conunealy retults from siresses st up in wood during
SSaving.

[ Compression Woed: Abacrmal wood formed on the fower side of branches and
inclined btrusks of sofiwood treer.  Compression wood i identifiod by ifs
relatively wide anmual rings, ussally eccentric; relatively larpe amousmt of
summerwood, sometimes more than 50 percent of the widih of the anoual rings.
Compression wood, compared with normal weod, shrinks excessively lengthwise.

d. Cross Break: Aupuﬂmn(thewmdcﬂlsncmmegmn Smhhrﬂkimay
be due ko interal sirains g from unegqual Jong hrinkage of lo
external forces.

I Dead Sireak. An area, devoid of bark, resulting Fromn progressive destruction of
the growth cells of wood and bark at the edge of the streak. On a pole, a dead
sireak is ch ized and by lack of
mawmmgMMMmmMm.

by fungi.

1. Decay. Advanced (or Typicall: The older sage of decay in which the
dh 00 is readily recogeized the wood fas hecone punky, salt
and spongy. wringy, ring-shaked, pitked, crumbly, ot in poles nof stored
or rafled in water, is in a sopgy condition. Decided discoloration or
bleaching of the rotted wood is often apparent.

a disoolored fr——

f. Decay: The di position of wood sub

DXiLE



2. Decay, locipient: The carly stage of decay that has not procecded far
mwmmmmmmmmwm

wood. I is usually ac panied by a slight discol b 2
he wood.

kN Decayed Knot: A knot containing decay. Two types of decayed knot are
recognized.

Type 1 - Knots containing w0t or Soose fibers (decay) which may extend
the full leagth of the knot im0 the pole and which are associated with
heart rot.

Type i1 - Knois comzining soft or loose fibers {decay) which are not
associated with heart rot.

Face of Pole: The concave side of greatest curvature in poles with sweep in one
planc and one dincetion, or the side of greatest curvatune botween groundline and
wop in poles having reverse or double sweep.

Ground Ling Section: That portion of a pole between 1 foot above mnd 3 fest
below the ground line, «s defined i the pole dimension tables.
Hollow Heart: A void in the heartwood caused by decay or insect attack.

< A snall hole a1 the pitch center of the runk or of a knot

Huollow Pith Center:
caused by disiniegration of the pith {small soit core eccurring in the strxtural
cenies of tree or braneh).

Insect Damage: Damage resudting from the boring inlo the pole by insects or
insect larvae.  Scoring or chanmeling of the pole surface is not classed as insect
damage.

Kiln Drying: Drying by the uie of heated air in batch or progressive-type kilas.
Knot Digmeter: The dismeter of 2 knot on the surface of de pole measured in
& direetion at right angles 10 the enpihwise axis of the poie. The sapwood as
weil as the heartwood portion: of a knot shall be included in the measurement.
Eed Heant: A condition caused by a fungus, Fomes pini, that occurs in the living
wee. 1t is characterized in the easly stages of infection by a redkdish or brownish
coloe in the heartwood; known as “firm red heart™. Laer the wood of the living
tree disintegrated {decays) in small, wsually distinct, areas that develop into
whilkeline pockels.

DX2211.%

4.1.0 Spesies: See table !

All air scasoned poles shall he conditionad prior 1o or
during treatment 5o that the pith center of the pole shall
have been heated for at least 2 hours at a femperatore of
not iess than 150°F, (Heat mansfer usually requires 1 hour
for each inch of diameter at 150°F).

Poies 0 be salt treawed shall be kiln dided prior o
treatment. Kiln dried poles shall be trexied within 1 month
from the time they are reanoved Erom the kil

4.1.22 Kiln Drying: Where kiln drying is employed on soathern
pine, red pine, jack pine, lodgepole pine, Douglas fir
(comst) and western larch, the maximum dry bulb
mmmxmﬂlbemmd;ﬁuﬂymmﬂ]m
exceed I70F,  In Eilne operuing ar
mpmnmuptol‘M'F the maximum wet bulb
depresvions shall not exceed SOFF with the exception that
during the first 24 hours there is no Lmitrion on wet bulb
depression.  In progressive-type  kilns  operating  at
wemperatures up o 1M'F, the maximum wet tlb
depression shall not exceed SO°F in the body of the kiln and
SOF an the entrance o the kiln.

ﬂm Drying over 170°F is permitied for southem
pine, lndgqmlepme,bougmﬁr(cm)wwemnhm
species. The dry bulb P shall not
mmemmWa For dry bulb temperanures
aver 200°F, the wet bulb depression shall be not less than
mmmdﬂmlmﬂmduﬂngﬂnﬁmumm
is 0o limilation on wet bulb &

¥

4.1.3 Solvemt Recovery: When poles of any species have boea treaded with a
system nsing an organic solvent-based preservative solution, a1 solvent
rwmcycleofmwﬂhoununmmmmofm
|spenmmd|:w1dedmd1plebefme has & maxi
content 25 percem when d with a resi type meter

DX, 1t
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©. Sap Stain: A discoloration of the sapwood, caused by the action of certain molds
and fungi, that is not accompanied by softening or other.

[ Scar: A deprestion in the surface of the pole resulting from a wound where the
Thving tree hat wot compantmentized the wound &nd reestablished the normal c1oss
seclion of the pole.

q. Scar, Twrpentios Acid Face: An area in the lower portion of & Southern Pine
pele where beck hack removal with acid applied has causod resin io flow, No
removal of sapwood has occurred.

T. Sexx, Turpeantine Cal Face: A depression in the surface of a Southern Fine pole
resaling from a wood hack ieto the sapwood, where the tree has not
comparimentiaed the wound and reestablished the normal ¢ section of the

pabe.

5. Shaks: A scparation along the grain, the premer part of which occurs between
the rings of amual gmowth,

‘L Shon Crook: A localized deviation from strigh which, within any section

5 feet or leas in length, is move than 1/2 the mean diameter of the crooked section
{see fig. 1, diagram 3).

L3 Spical - Oraingd (Twist-Grained) Wood: Wood in which (he fibers tke a spiral
oourse shout the trunk of a tree instead of a vertical course.  The spiral may
extend in a fight-hand or lefi-hand direction around the tree trunk. Spiral gram
it & form of crosy grain.

v. Sphii: A leagthwise separation of the wood due 1o the tearing apart of the wood
cells. .

w,  Sweep: Deviation of a pole from straightness {see figure |, diagrams [ and 2).
POLE CLASSES:

Poles i qui of this dard are grouped in the classes identified in
%Awswmswe based on their circumftrence measured € foel-
from the butt. Poles of a given clasy and length are designed %o have af imately the
same Joad carrying capacity regardiess of species.

MATERIAL REQUIRFMENTS:

4.1  Geoerat

DXR2211.10

{o?alibmul 1o the basis of oven dry weight moistune coetent) wilk insulated
pins at 2.0 inches form the tuface at mid-length.

4.1.4 Rae of Growih: The average raie of growth measured on the sawed batt
surface in the outer 2 inches of poles having & circumference of 37.%
hcheuorlenntﬁieetftmﬂmbuﬂ.andinthewmiﬁnchuofpalﬂ
having a circumference of more than 37.5 inches ai 6 fect form the butt,
shall be not less than six rings per inch. Exception: Poles with four and
five rings per inch are acosptable if 50 percent or more summerwand i
prescn,

A3 an altermative, the ting count and summerwood measurements
thentionad above may be made on an increment core taken at 6 feet from
the butt directly above the place where the average e of growih is
indicated on the bult surface.

42 Prohibiied Dofects:
4.2.1 Cross breaks (cracks).

4.2.7 Decay, except 2 permitted for firm red heart in 4.3, 1, defective butts in
4.4.4 and decayed knols in 4.4.6 When conditions indicate on distribution
poles, and on all transimission poles (in the white), a boring o the center
of the pole should be taken a¢ approximately | fomt 2bove the ,gmumnme.
al midpoint, near (within 2 inches) & check or at any other suspicious
arex. The borings sheuld be examined by the quality control supervisor
and the inspector for any signs of decay.

Where & question of possible deuy and/or infection remaing, the pole
should be further tested using Mmqm such as the Pilodyn,
Shig ,culturing or mi ex n,  Evid of fungal
Iruiting bodies and/or myceliom otfina picee of wood shall be considered
as evidence of decay and the picce of wood shall be permanently rejocted
a3 nonconforming.

4.2.3 Dead sireaks
/2.4 Holes, other than drifled holes provided for in the specification, open or
plugged, except holes for test purposes, which shafl be plugged with
eased plugs.
4.2.5 Hollow butis of tops, except as permitied under hoflow pith conters and
defective butts.

DX2215.42
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4.4

4.2.6 Marine borer damage.
4.2.7 Nail, spikes a0 other metal it specificaly authorizod by the purchaser.
PBermiped Defects:

4.3.1 FionBed Hearg: Firm red heant nor accompanied by sofiening or other
disintegration (decay) of the wood is permitied.

4.32 Hollow pith Centers: Hollow pith centers in tops or butts and in knots are
permitted in poles that are to be given foll-length treatient.

4.3.3 Sap Stajn:  Sap stain that is nnt accompanied by wfening of other
disinlegtation {decay) of the wood ia permitted.

434 Scary: Turpentine acid face scars are permitted anywhere on the poie
surface.

Limited Defects:

4.4.1 Bk Inclusiony: Depressions containing bark inclutions shalt he not more
than 2 inches in depth, measures from the serface of the: pole.

4,42 Compression Wonsl: The outer 1 inch of all poles shall be free from
compression wood visibie on either end.

443 Dead Sinciks: A single, sound dead streak is pesmitted in Westem Rod
Cedar and Northern White Cedar, provided the greatest width of the
streak is less than 1/4 of the cicumfercace of the pole at the point of
MEASUTE M,

4.4.4 Defective Buits: Hoflowing in the butt caused by "splinter pulling” in
fedling the tree is permitted, ided that the arcas of such a hollow is
less than fen percent {10%) of the butt arem.

445 Inwct Damage: Tnsect Damage, consisting of holes 1/6 inch or less in
dinmeter, or surface seoring or channeling is permitied.  All other forms
of insect damage are prohibited, except those associated with bollow
heart.

4.4.6 Knot: The diameler of any single knot and the sum of knot diameters in
any 1-foot section shall not exceed the limits of gbls 2. Knots shall noc
oocur within two (2) it abowe and or below Uk groundline.

Type 1T "decayed knots® are permitied,
DX2211.13

()  Poles 55 feet and longer shall meet the 1-inch-in-10-foes
mequirement in 78 percent or more of &5 inspection lot. In
ihe remainder of the lot (23 percent), the pole may have »
matmmms&admmm
as above.

(2)  Where sweep is in two planes (doublc swoep), or in two directions
in one plane (reverse sweep), n siraighl line connecting the
midpoint at the ground line with the midpoint at the top shall not
@ any intermediate point pass throtgh the susface of the pole {see
figure 1, diagram 2).

4.,4.10 Spiral Grain: Spira) grain (twist grain) is permitied as follows:

Length Maximum Twist of

ol Pols (Poet) Gkt Petwiteed
30 and shorter 1 complete twisl i any 10 ft.
3545, inclusive 1 ¢omplete twist in any 16 ft.
30 and longer ¥ complese twist in any 20 fi.

4.4.11 Splits god Checky:

() Inthe wop: A spiit or a combiration of two single checks (=ach
check werminating at the pith center and separaied by mot less than
176 of the circumference) having one or both portions located in
a vertical plane within 30 dagrees of the lop boit hole shall wor
exiend downward along fhe pole more than 12 incha. (Two
checks or approximately the same width, each check terminating
o8 the pith center and separated by 142 inch or less of wood fibwr
& any point gn the pole o fe shall e idered ad &
single continuous check).

@) Inthe Bum: A sphit or combination of two single checks, as
defined in 4.4.1 (1), in it entirety, shall not extend upward aloag
the pole more than 2 feet.

[3)  Checks located two (2) R above and below the groundiine portion
shall not be permitied,

(4)  The manufacturer may use bands, caps of cas of galvanized
steeling to reduce the natural splitting of the species.

DX2211.18
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447 Scars {Cag Face): A scar iy the. result of injury to the Living tree which
has begun to compartmentize and contain the imury. This provision does
not refer to damage to the tree (pole) afier it has been cut. Mc pole shall
have a scar or turpemine cat Ince located within 2 feet of the ground line.
Turpentine scars neod be wimmed only w0 the extemt nootssary for

ination for evid of fungus infection and insect damage.  Other
ound scars are permitied elsewhere on the pole surface, provided they are
wmoothly trimmed and do wot interfere with the cutting of any gain and
provided that:

(1) The circumfersnce &t any poinl on trimmed surfaces located
between the butt and 2 feet below the ground line is not less than
the winimum chrcumierence specifiod at 6 feet from the bunt for
the class and length of the pole; and

2)  The depth of the trimmed scar is not move than 2 inches, if the
diameter is 10 incheés or less, or 1/5 the pole diameter at the
focation of the scar if the dlameter is more than 10 inches.

4.4.8 Shakes: Shakes in the bunt surface which are not claser than 2 inches o
the side surface of the pole are permitied, provided they do not extend W
the ground line. Shalkes or 5 combination of connecked shakes which are
tloser than 2 inches tr the side sirface of the pole are permitted, provided
they do nat extend farther than 2 feet from ihe butt surface and do not
have an opening wider than the §/8 inch. Shakes in the top surface are
pexmitied in that are o be given full-dength preservative treatment,
provided that the diamseter of the shake is nol greater than 172 e
diameter of the top of the pole and is not closer thar 2 inches from the
surface.

4.4.9 Shape: Poles shadl be free from crocks. A pole may have sweep subject
10 the following Nimiwrions,

m Whﬂcmhmmﬁhmmdmdimionmly:

@)  For poles 50 foct aad shorer of all species, & straight line
joiring the surface of the pole at the ground line and the
edge of the pole at the wp in 50 pexcent or more of an
inspection lot shall ool be distant from the surface of the
pole af any point by more than one 1 inch for each 10 feet
of Jeagth betwesn these points. In the remainder of the
ingpection Lot {10 percent), the poles may have a devialion

of | inch for each 6 feer of length when measured as
abowe.

DX2211. 14

DIMENSIONS:

Fox dimensions of particular species of poles,

see iables 3 through 6 and A through E.

For dimeasions of wubs and anchor logs, sce tables § and 9, respectively.

BN |

31

53

Léngity: Poles leas than 30 fee in lengih shall be not mors than 3 inches shorter
or 6 inches longer than naminat leagth. Poles 50 feet or more in longth shall be
rot more than & inches shorter or 12 inches longer than nominal length.

: The mimimum circamference & 6 feet from the Dutt and at the

top, for each length and class of pole, are lisied in table A through E and 3
6. The cil fi &1 6 foet from the butt of 2 pole shall be not more
!hn7mcbesor20wcaularg:rﬂnnspec1ﬁndnnmmum whichever is greaker.

The top dimensional requirements shali apply al 3 poimt correspoading to the
minimum leagth permitied for the pole.

Classifications: The true circumference class shall be determined as foltows:
Measyre the ciumberence al 6 feet from the butt, This dimension will
dummmmclassotthepale provided that its top (measured at the
minimuam length point) is larger enough. Ctherwise, the circumfenence af the top
witl deserming the trae ¢lass, provided that the circumference al 6 feet from the
buitt does not excsed the specified minimum by more than 7 inches or 20 pervent,
whichever is grealor.

MANUFACTURING REQUIREMENTS:

6.t

62

Bark Removal: Outer bark shall be compleiely memoved from all poles.

On all poles, no patch of inper bark more than § ik wide shall be lefl on the
pole surface between the butt and 2 feet bedow the ground line.

On poles that arc: 1o be given full-kength roatment, ne patch of inner bark larger
than i inch wide and 6 inches long shall be left on the pole surface between the
butt and 2 feet below the ground line,

NOTE: Thest provisions are intended 10 allow an occasional patch of bark and
shall not be Emterpreted to allow numerous patches of bark.

Sawing: Al poles shall be neatly sawed at the top and at the butt along a plane
which shafl not be out of squane with the axis of the pole by more than 2 inches
per Foot of diameser of Ihe sawed surface. Beveling al the edge of the sawet butt
surfuce pot more than 1/02 the butt diameter in width, or an egquivalent area
unsymmeirically tocated, is permitted. The sawed serface should he smooth
enough 10 allow the inspoctos™s mark 10 be clear and legibile after treatment,

DX221t.16



63

Trimming: Comgletely overgrown knots, rising more than | inch abave the pole
surface, branch siubs, and partially overgrown knois shall be closely (rimmed.
Completely overgrows knots kess than 1 inch high nesd aot be trimuned,

Tdmming may be done by shaving machine or by hand.

6.4  Shavimg: If shaving is used, the depth of cut shad not be more than nocessary to
mremove ianer bark and to trim smoothly and closely ail branch stubs and
overgrown knots, There shall be ro abrupt change in the contour of the poke
surface betwetn the ground line and the shove-ground sections. The tower 2 feet
of poles may be trimmed to remove wood fibers causing butt fiare, provided
sufficient  sapwood remains 10 Oblaln  customer’s  minkmum  penetration
Tequirements.

6.5 ¥ : The information i items (1) and {5) below shal! be
bumbranded kgﬂymwmnﬂ;onmpok&oemmﬂundmaﬂwm
affized bercto.  The metd tag for the face of the poie shall be round,
noncorrosive, Hght-fitting and recessed 174 inch, Bt shall be fastencd with 2
barbed or serrated noncorrasive nail.

The information in iscnts (5) and {6) bekow shall be placed on the sawed burt
surface. If so desired by the producer or the purchaser, items (1), (3) and (4)
below may also be placed an the mawed butt wirface.
(1) The supplier's code or rademark.
£2)  Ingured warranty or quality sssurance mark if applicable.
{3)  Pant location and month and year of trestment.
(4)  Code leners denoting the pole specics, preservative and retention used.
(5)  Thetrue circumference-class Rumeral and numerals showing the length of
the pole.
[ Theclwgc number. {An “R" l’ha.ll also be die d, k ped
or Humbrandest in the sawed butt surface of re-treated poles).
The code letiers, not Jesa than S/8-inch bumbranded, and not less than [/8-inch
high if on 2 metal tag, designating the pole species preservalive used, shall be ax
follows: .
DX2AT
Prescrvatives Code 1stiers
Creosot [
Petroleum PA
(Heavy Sofvent)
Benta-LPG Cellon B
Penta-Methylene Chloride PD
(Dow Procesyy
Penta-Water Dispersod PE
Ammoniacal Copper Arsenate SB
Ammoniacal Copper Zinc Arsenate sz
Chromated Copper Arsenate
Type A sC
Type B . 3]
Type C SK
—— Rolentin
Extra Heavy XH

The bottom of the brand or mark shall be placed squarely on the face of the pole and at 10 fent
1 2 inches from the buit of poles 50 foet or kess in length and at 14 feet + 2 inches from the
bust of poles 35 feet or more in kengih or a3 otherwise specified in the putchase order.  Anchor
logs shall have the brand or mark sl the midpaint and the designation for kength and diameter.

The following details shall be included in the brand or disk on the face of the pole or stub;

pogw

The Supplier's code of trademark

The plant location, month & year of wreatment

Code letiers dencting pole specie and preservative used.
Humerals indicating the length and ctass of poles.

Eraming

6.6.1 All distribution poles shall be bored, gained and it 10 length prior 10 final
treatment.

6.6.2  All framing shall be in i with the attached d gs or with the

drawings which accompany the order.

6.6.3 When gains ar¢ rexquired oo one side only, they shall be cut on the face
of the pole, and the gained surfaces shall be in approximaiely paralbel
plancs, Transmdssion poles (e.g., poles 50 feet o longer) may be troated
undrilled.

DX221L. 19

Species Code Letiers
A.  Eomies Wood
Aleskn yellow cedar YC
Donglas fir {ooast) DE
Larch {western) WL
Jack e
Laodgepole Lp
Ponderosa WP
Radizta (MNew Zealand) RP
Rad (Norway) NP
SP
Loblolly
Longleafl
Shortteaf
Stash
Finish/Scont Pina
B Phitip
Apitong Ap
Bagtikan Ba
Toog To
Berguet Pine P
Mindoro Pine MP
Red Laumn RL
‘Tungile Ta
Pahutan Pa
Almon Al
Manggasinoro Mgs
Makaasim - Ma
Manggachapui mg
DX2211.18

6.7

6.6.4 Anchar logs shalf be bored as roquired by the order for them.

incising or Dritfing: Incising or drifting shall be cieanly domt W prevent tearing
of excestve shatiering of fibers. Iocisions shall be alomg (in line with) the axis
of the pole.

7. STORAGE AND HANDLING:

71

7.2

7.3

Storage: When it is wocessary 10 hold poles in sarage, they shalt be stacked on
treated or other nondecaying skids, stickers, etc., ot’such dimensions, and 5o
arranged, as to support the poles withowt produc ble distonion of any
of them, ThchelghlofthepolcmckMbehmlmdr.amddumgcmpnks
on the bottem layers. Al wood skids, siickers, eic., shall be treated.

Poles shall be piled and supponied in such a manner that all poles are, at any
paint, at kst | foot ahove the general ground level and any vegeration growing
thereon. Stacks of poles shall not be ailowed o setile at any poind to less than 1
foot abagve the ground or any adjaceat vegetation growing thereon. No decayed
ar decaying wood shall be permitted Lo remain undementh stored poles of in the
yard area adjaceat to the storod poles. Unseasoned poles shall not be dead piled
at any time for air seasoning. This restriction docs not apply 10 shon 1erm piling
associpted with normal manufacturing procedures.  Where special conditions
exiss, such 35 in arid greas, 2 waiver 1o this dead piling resttiction may be
requested from NEA.

Handling: Poles shall not be dragged along the ground. Cant hooks, pole
thongs, of other pointed tols shall not be applicd to the ground live sextion of
any pale.

T :  Poles are nor acceptable if tey contain indentations
aributed w0 kwading or handling slings that are 1/4 inch or more deep over 20
percent or more of the pole cirumferencs, or more than 172 inch deep at any
point, Other b ions or abrass for ple, forklift damage, chain-saw
damage, cic., shall not be more than 1/10 the pole diameter at the point of
damage up to a maximum of one (1) inch. Such damage is permitted in an
oversized section, where the excess of wood shalt be laken inta consideration in
evahating the effocis of the damage. 1o any case, the remaining circumlerence
fot a given class is #ill requined to be not less than the specification minimam.
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TABLE 1

GENERAL REQUIREMENTS

TREATMENT GROUP GENUS AND SPECIES FIRER STRESS (psi)
A Treataent Group A
(Air Seasoned)
Pine, Jack Pinus Banksiana 6,600
Pine, Pinus Conlorta, 6,600
Piae, Red (Norway) Pinus Resinosa 6,600
Cedar, Alaska Yellow h yparis Noutk 7,400
B. Treatment Group D
(Kila Drying)
“Douglas Fir (Coast) Menziesii B.000
~Larch, Western Larix Occidentalis B.400
Pine, dack Pinus Banksiana 6,600
Pine, Lodgepole Pinug Contorta 6,600
Ponderoza Ponderosa 6,000
Raudiata (New Zealand) Radiata 6,000
Pine, Red (Morway) Pinus Resinosa 5,600
*Pine, Mindoro . Pinus Menchusit hunerod 8,090
Finish/Scott Pine Pinug Sylvestris 1,800
Pine, Southem 8.000
Loblolly Pinus Tt
Longleaf Pinus Palustris
Skordeaf Pinus Echinata
Siash Pinus Eiliotti N
*Tangile Shorea Polysperma (Blanco) 8,09
*Almon Merr 6,900
M Shorea Almon Foxw, 5,900
*Red Luan Shotea Philippiicasis 7.600
*Bagtikan Brandis 9,100
*Apitong Shonea Negroseasis Foxw. 9,100
*Manggachapui Parashorea Plicaia 11,160
'M*nsim Dipero Carpuz 1,100
'Naqg ) Hopea Squamata Herr L1
“Narig, thick feafed Syzigium Nitidum 11,100
Vatica
Blanco
Vatica Pachyphyllz Merr.
Note:* Phifippine Waod Species
. pX2211.21
by
s’ of Juck Pirw, L Plvk, Alad Pirwr, Rdwood,
E Waestemn Fir, and Yiie
m{lﬂﬂ on Fiber Stewps of
Taw Ll O T 7 L
L)
E‘-;-ﬁ“‘“ n s lolnloe nlelsla
Langth | Grewndise
o Dicma: Minimman Clrcaricrance o 6 fout frvms ot
= | o
WE ] Bl X W2 - TE [ %0 T B3
T3 W6 ] M3 | uA | I3 (PF t 80 [0 | -
Z CEN A S K R K = B
[ W0 | 3o BRI By T W - - -
) (%] 44 : w0 _1 W1 NI RE - = -
T 4 A5 10 X hal = el nd
iz K 4 a5 1! - - - hl hl
¥ EIE, CIIL = - - - -
135 3Ry a - B = * -
¥ Eo) LIRS - - - - -
93 Eo A X - - hd h ' d
W 1] LERE T - - - —. -1 =
“Thahgures i ke cobae ay iesidmt e whan & greunciing iy macamury i ander [—]
O acary, srnighineds, s
NOTE: Cl - o bekdace i
T Ao

CLTRITxa

Rodotd, (k. B,08, YWestam Fir, sl Whing RO are o psmitir] Lomber P sbCA00.

TABLE 2
LIMITS OF KNOT SIZE
Maximum Sizes Permitted
Som of
Diametery of
Diameter All knots Greaier
of any Single Knot Than 0.5 Inch. in
Length of Pole (Inches) Any 1-Foot Section
{Inched)
Chasses Classes Classes Classes
Hsto3 400 H6 to H1 1w 10
43 foct and shorter [ [
Lower half of length 3 2
Upper haif of length 5 4
30 feet and longer 113 of the 16*
Lower kalf of leagth 4 4 circumference
Upper haif of leagth 6 6 imany 1 foot
zection or 14
inches, which-
ever is less*
* Both upper and lower halves.

NOTE: See section 3 and tables A through E and 3 10 6 pole classes.
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TABLE 4
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TABLE §
Dimension of Alaska Douglas Fir and Southem Pine Poles

[Based on Fiber Biress of 8,000 pal)
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TABLE B
Dimonsion of Yastarn Larch Polos.
on Fiber Siress of 3,400 paly
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10.5 310 M5 2.0 295 270 25.0
1 355 37.5 3.0 315 29.5 26.5
1.5 42.0 39.0 3.0 33.5 3.0 28.5
125 43.5 0.5 315 Ky | RO 205
13 45.3 4.5 3.3 ¥%.5 B3 310

2.5

4.0
26.0
7.0
28.5

360
30| 385

250

1.5 40.0 s 350 kLY 235
115 42.0 »s 36.5 34.0 31.0 26.5
13 41.5 0.5 1.5 35.0 2.0 ., 27.0
Maximum circumference not more than thexe figures
plus 4 inches.
TABLE 9
Ditsemsiont of Anchor Logs
Southera Pine, Lodgepole Pine, Red Pine,
Jack Fine, tas Fir {Coasl) and Western Larch
Desigmation .~ . Fal FI-2 F2-3. F24 TA-1-5 TA-1-8
Length (feet) 40" 4= 50" 50" 0% B'-0"
Diameter (Min) s 9 oo % Ly

|Boring ~ as ovdered
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NEA ENGINEERING BULLETIN DX2213

NATIONAL ELECTRIFICATION ADMINISTRATION

DECEMEBER 1992

SUBIECT: NEA SRECIFICATION FOR STEEL POLES
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1,

SCOPE:

“This specification extablishes the physical characteristics and perfonnance requitements
of steel poles for use on the cooperaltves electric system.

GENERAL:
Poluﬁzmmwmwﬁcmshdlmfommﬂlmmtmwfmmm
of this standard. The wxt, figures and refe of other d each
other and shall be considered part of this standard. Thepolﬁmmb:afn:embedded
type and not 10 require 2 speciat foundation.

MATERIAL:

Stee] poles shall be fabricated from structural quality hot rolled stee! which conforms w
ASTM AST0-79, *Smndard Specification for Hol-Rofled Cazbon Steed Sheet and Strip,
Steuctural Quality,”

WELDING, DRILLING AND PUNCHING:

All welding, drilling and punching shall be completed prior 1o applying the galvaniring.
Care shall be taken 1 clean ali filings and weld splattecs from the pole surface prior 1o
finishing. The weld shall have £0 percent Fusion in weids beiween plates having a
thickness of 3/8 inch ot Jeas and 80 peroent where plate thickness is greater than 3/8
inch. No cracking, undercutting of weld metai or weld blow holes shall be permidtad,

FINISHING:

The pole shall be cleaned of scale, rust, oil, paint and other surface contaminants and
then rinssd in an alkaline cleaning bath. The steel shall then be bathed in a diluted acid
{sulfuri¢ or hydrochloric) bath for at Jeast five minutes. Just prior to galvanizing, the
scid cleaned sseel shall be immersed in s flux solwtion of X% rinc ammonium chloride
with wetting agents and maintained at 65 deg. C until galvanizing is completed.  Stee!
poles shall be hot dip galvanized in accordance with ANSI/ASTM ALSM-82, Smndard
Specificalioa for Zinc Coating (Hot Pip) on [ron and Stecl Hardware. This standard

TABLE 1
POLE STRENGTH AND GROUND LINE, DIMENSION
POLE LENGTH-CLASS' STRENGTH REQUIREMENT
s Fo
2513 3000
25 2400
2555 1960
2316 1500
302 <370
w7 3000
304 2400
WS 1900
A 1500
1R 37007
ELIES 3000
3504 2400
3575 1500
400 1700
463 3000
4014 2400
452 00
4573 3000
45/4 2400

! Pcle length in feet and strength claaaitication.

z Pole atrength designated as a force in pounds acting at
right angles to the centerline of the pole at a point two
fest below the top of the pole, and is applicable to both
axes of the pole croes section.

DX22i3.3
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rqumamﬂmummmmﬂélﬂpmfsq.m. The coating shall be
wnuu.nm,smh tumhlymufammthtkncnmd free of blemishes and other
which are with i ice. Galvanized articies shall
ummmmmﬂnmts,wmmmm and dross
Lumps, proj fiobwl deposity of Zinc which wil! interfere
with the intended use of themnlwillmtbepa-rmmd All holes shall be clean and
reasonably free from excess rine,

FASTENERS:

All fxsteners, such as thread inserts, shall be of non-cormosive and/or non-rasting material
compatible with the steel and its coating. Al holes shall be filled with plastic or other
wiitable insert to reduce wind noise from whistling pole boles and o reduce potential
damage ta the holes.

POLE SECTIONS:

If the pole is to be provided in two sectiong, it shall have af least two (2) foot slip joint
and shall be keyoed a8 the pole only can be ficld assembled as intended by the
manufacturer.

DIMENSTONS:

A.  The poles are specified in accordance with the ANST Standard for classification
of wood poles, that is by length and stwengih clam. The first number is the
overall lengih in feet and the second number is the desipaation of the strength
chiss. A 35 fool pole with a strength elassification of § is Bbbreviated 35/5. The
diameier of the pole at ground line shall be similar to an equivalent wood pole of
ﬂmhuUchmwmmmmGMHmundmgmepolemllpmwdethe

Y 0 develop the ngth of the pole.

B, Dimensiona] micrance from that shown on the attached Table | shall be as
follows:

Length + 3.0".-0.0"
Diameter at Ground line +/-0.25"
Brand Marking +1-2.07
bolt hole or Insert Spacing +{- 01257
boly hole location from top of pole +/+ 0.125*

STRENGTH:
The strength of the pole is specified as & force acting at 90 degrees to the center line of
the pole at a point Two feet from the top of the pole. The wumount of foree in pounds that

DXINZ2

each classification must be able to withstand withowt damage is shown o Table §.

FRAMING:

‘To sysurre ed h points for guy1, ocutral and pole top brackets
Mmmmm kave proper fittings o wake these aitachments,
Aln:xwuﬁmsduﬂbeptmdedlww&epdedmbmgnqnmmw
facilitate stock filing of pole. Figures 1 through 3 p &0 attach guide detailing
the required location for cach hole for 25, 30, 35 40 and 45 foot meel poler. The
arachment points are to be provided with either & throsgh hole or 8 "rivnut®, a hollow
rivet type fastemwer with infernal threads for mounting equiprent onto the pole.  An
ahumuvefmmmgmahedumhamdbmdmgmndﬂmmﬂhodwmbeund
in the field for special ANl holes and or rivow
mmmumduﬂednpmo!tbepoleuml. The rivnuts and their
instaliation tool may be supplied for instaliatios in the Tield provided ey are properly
Tabeded for Jocation, mmmmwpmpedypacka;ed The purpose of this
requirement is i reduce the material of the purchaser and o keep
Mmmmw;thmmmgmm;mwmmt

MARKINGS:

Each steel pole shaft be identified by the vendor by stamping into the pole, prior to
casting, with letters not dess than 12" high squarely on the face of the polc at ten (109
foet from the bott of the pole, The following information shall be stamped into the pole:

Vendor's name
Month and year of manufecture
Erength of pole
Chass of pole
Type of coating )
Pole production or serial munber

L-I- BN )

“The marks shall be legibie after application of the protective coating.

HANDLING:
The poles wust have sefficient strength, durability wnd ability to withsiand inertial
toading 50 1hat it will not by damagad ander the following conditions:

& with the pole horizonal, picking it up with a single point lift and

b. transport on a small trailer, withom 4 special cradle 2nd using one of the poles
for towing the trailer for long distances on any of the Philippine roads and

e unloading a poke by sliding the pole tadways ofT of a iruck bed, atlowing it to ip
down and then drop io the grouad or shoulder of the road bed and

d. unloading a pole by rolling it off the side of a truck bed, down a amp, with one

DXI213.4



foot of rise in two foot of rua, onto the pole stowage, which may be ground or
hard surface.

expects to commissi i ionally recognized third party,

with the following testing schedule:
TESTING SCHEDULE

One pole our of every 1ot of 25 poles shail be tested to 50 pescent of its yaled strength
and g record kept of the deflection after a two (2) minute hold at each multiple of 10
pereent. Thia is a non-destroctive test unless it shows some weakness indicating the pole
could not meet the strength requirements and then it is to be carried to destruction.

One pole out of every ot of 100 poles shall be tesied 1o destruction.  [f it fails at less
than rated strength, then four additional poles from the same lot shall be tesicd to rated
load. If they all pass, the lot is considered to have passed that test. I two or more of
the additional test poles fail, the entire ok will be mejecied. If ondy one of them fails, ton
mare from the same lot my be lested o rated Joad. If there fre no failures, the
remaining poles of that Jot ase considerad 40 have passed that test, however, if there arc
any failures in thess ten, then the lor is automatically rejected.

PROCEDURE
Prool Load Test:

Initially set the dynamometer to a load of 40% of the migimum breaking load. Apply
load steadily until it reaches 40%. Hoid for two (2} minutes. Nose for the development
of weld cracks or splitting. If any appear a1 the 40 % Ioad, the pole is considered o
have FAILED the test and the baich represemied shall be nejected.

Break Load Test:

initially set the dynamometer to a load of 40% of the minimum breaking load, Apply
load steadily until it reaches 40%. Hold for one (1) minute, Note for the development

DXZ211.5

Fole Gains

Rivnuts

Pole roof

Pole Buit Cover

Ground lise Pole Protection

Ladder Clip Balts for Rivauts

Gahvanizing Patching Material, either Zinc rich paints or wetallizing oyberial

DX2213.7

is5.

of weld splits or cracks. If cracks appear at 40% load, the pole it coesidered ko have
failed the test. The batch represented shalf be rejocted.

If 0o cvacks or splits appear after the applicaion of 40% load, set the dynamometer 10
a lsad of 0% of the misdmoom braaking oad. Apply load seadily until # raches S0%.
Hold for one (1) rinute. Note for the development of cracks or sphils. 1f fousd the pole
is oomisidered o have failed the tosi. Release load to zemo.

Upem removal of the Joad, immediately i s the load pradually to TO% of the
mmmmmhmmm Nmnfmﬂwdevehpummf
additiooal cracks or aplits.

Againt remrve the losd and sumessively increase the load by an amount equal to 10% of
the minimum hreaking lond up 1 30% aid thescalier increase by 5% of e minigum
breaking Joud wniil failure ocror, hold each toad for two (2) minutes.

Measure Joad at the point of faifure to the nearest § kilograms.

The pole is considered to have failed the break load test if it yielded at less than the
minimum breaking load,

REPORT
memmmumme,wmmu,,_‘byﬂm fa in
dination with the wi g insp i or test engi
The following test daa shall be collected and ded in d with the hed
format:
Manufa s serial bers Of the test pole sampie.
Pole Class
Date Manufactured
Date Tested
Pole dimensions
Load, including peint of failune
Deflection
Recovery
Galvanizing thick d at ground line, pole butt and pole top

HARDWARE INCLUDED WITH POLES

Ladder Cligs
DX2213.6
4 - . L
';. ¥ 2] 3
L) e
2174 s
a3 :l
3] r-10d -3/
. 3
ko] =1 : y adrs
.
l— “/ 2
18
A A —
frved —2
w 13 [ B 4 \z
. ' Geousomis sudts
2
f RS
-
[
8 ) 3
k) 20f
) 3 “* 20 0n 38
A "
L
.
NCTES: [ oL
ARE N MCHES UNLESE SPECFED. £ >
T HOES ARE DARGUGH HOLES FOR 5/2° &
BOLTS MOUNTING EXCEPT F
207 1S SHOWM A3 DETALED,
3 MANUFACIURER'S MARK, DATE (F MAMUFACTURE,
POLE HEIGHT & CLASS SHALL BE WOIGAFED AT THE

BUTY ANG THE FAZE OF RE POLE 10 FT1. FRONM THE PUTIL.

. ert‘.ml'snommstcnuusnau

3
:
2
i
2
A
o
i

HAPOHAL ELECTRINCATION ADMIMISTRATION

& % B gt

REPUBLIC OF THE PItIPPINES

AILY 1993 MZ0 -1




[ i i)
3 —
. e
. b R
‘_,/J 2174
LT = = t
24 . “
-
H
e
13| 61— B GROUNDING [S81.6:TS
3 e PR —
= ¥
172 GROURING SLOTS -~ | —4 e
- 1 "
»
+ i P
3 (3
"]
s -
HOTESR SEC. A
1. ML OMENSIONE ARE (N INCHES UNLETE SPECIFIRD.
2. MOLES ARE o HOLES FOR 5/8° &
BOLTS MOURING EXCEPT FOR

ROPEALY WARKED.
5 S/8 § STEP BOLT HALES ARE THROUGH & THROUGH
T THE BOD A
ROM o BUTT UP 1O 4-1/2 F1, FROW THE T

SPACED AT 207 OH CENTER AT 80 ANGLE saih
THE FACE OF THE POLL.

8. BXLT HOLES ¥ BE 1,487 LARGER THMLBOLY SIZE. 3 4
]
L] Lo
- ;' b o
L3
1172 o ot
)
(7’7
STEP GOLT DETAL  (MOUMDING SLOT DETARL
— NOM WO

REPUBLIC OF THE PHHIPPINES

KATIOHAL ELECHRIFICATION ADMHMISTRATION ARY 1993




NATIONAL ELECTRIFICATION ADMINISTRATION
NEA ENGINEERING BULLETIN DX2248 SEFTEMBER 1993

SUBJECT: NEA CONDUCTOR, WIRE AND ATTACHMENTS SPECIFICATIONS

ERER R R R R R R R Ny N R RN NN

GENERAL:
Line materials furnished 1o NEA shall conform in all respects o the p
of these standards. ‘The sext, figures and ref to other standards supph
end:oﬂm'anddnﬂhe idered part of this dard. This bulietin covers the following NEA
Technical Specifications:
SPECIFICATION
NUMBER DESCRIPFICN

200 insutmors

218 Support, Grovmdwire

219 Tie, Distribution

120 Wire, Ground

221 Wire, Tie

w2 Tw, Spool, Preformed

223 Conducior, Bara Copper

224 Conductor, Duglex ACSR

5 Conductor, Bare, ACSR

27 Conductor, Inwbated, ACSR

28 Wire, Armor Tape, .03 & .05

240 7 Armor Rod, Preformed

241 Deadend Grip, Sexvice, Preformed

242 Deadend Grip, Guy

Theahuvemmsmw!wedmutwmdBankl}-‘B?Zandmvehmwuduawufw
this Engineering Builetin

DX2240.1

Insiators, Live (Comt.)
4. MARKING:

Each ingulator shall bear the manufacturer’s gymbol and yewr of aanafactive,
5. FINISH:

Bach insulazor shall have a smooth glamd surface, fres from imperfections or blemishes
which can impair setvice life and peformance.

6. TESTS:
Each insulsior type shall be 1eed using methods described in ANSI C29.1-1982, [6], or

LECMlmmereqmedfwwﬁcmhhrtypumdn:nbdmm
fated ANST specifications listed in Section 2. Thege tegty are a3 follows:

1. Efectrical tests incloding:

Low-frequency dry fiashover voliage
. Low-frequency wet flashover voltage
Low-frequency dry withstand valtage
Low-frequency wet withstand voltage
Impulse withstand voltage
Radio-influence voltage

Visual corona

Puncture

FRmpaATE

2. Mechanical tests sefected from:

Tensile srength
Cantik sirength if apph

Compression strength if
Tm:lamgmlfamlluble

h if applicabl
Moch WW AWT'.- L

3. Combined mechanical and electrical test for don insulstors oaly.

?“!' apae

4. Time-load-withstand-strength test.
5. Porosity est.

6. Thermal test.

7. Pinhole gauging test.

Page 2 of 12
TS 200
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1. SCOFE:

This specificat blishes the perfi qui , application crikeria, and
Eacturing tok of porcelain i w0 be used on Coop overhesd
lines. The insulaor may be porociain, glass or compogite matetials such as silicone

rubber.
2. GENERAL:
Porceluin insulator types furnished to NEA specifications shall each conform in all

mwmmufo{m(mmnmwﬁmwﬁ:n
applicable):

NEA ANSE
Code No. Type Class Specification

328 10 11 Clevis Suspensi £2-] €29.2-1983, {1
426 10 11 Spoat 531 €29.3-1986, 2]
426 20 11 Spoot 5.2 v
3426 40 11 Spool 534 .
M2 31 10 Madium Voltage pin 55-3 C29.5-1984, [3]
M2 Medium Voltage pin 55-5 .

3. MATERIALS:

mtmmmuymwﬂmmmmmmmm
commercial wet-prooess p 4 shall be of 3 mascrial that has
deﬂmmmmymmhfemmwﬂvwwm for use as
insulators. Ferrous parts of chevis type suspension Insulators, other than stainless steed or
aluminum, shall be hot-dip galvanized in accardance with ANSI/ASTM A153-82, [5].

TECHNICAL SPECIFICATION 200
SUBIECT: ORIGINAL i TUNE, 1993
NSULATORS, LINE Rev. No.
PAGE 1 OF 11

Mmplators, Line (Cont.)
8. Gal ing tet in it with ANSVASTM B499-75 (19803, [7].

9. Routi Jectrical wests includi

a. High-frequency bests
b. Low-frequency tesis

10. Rouid hasrical sty for don insutators.

1. PERFORMANCE REQUIREMENTS:
Insulators shall meex the following minimum performance ratings:
A Suspension Insulators {ANSI €29.2-1983.{11).

ANSL Refer ©
Clasa ANSI C29.1-19%2
liem 52-1 Section
1. Electrical:
a. Low-{requency dry
flashover (Kv} &0 4.2
b. Lowfrequency wet
figshover (Kv) 0 43
c. Critical impulse flashover,
positive (Kv} 10 4.7
d. Critical pultc flashover,
negative {Kv) [1o4] 4.7
e. Low-frequency puncture (Kv) 80 4.11
2. Radio-dafluence voliages (RIV)
a, Low-frequency et voltage
{rmy-ground) Kv 15 4.9
b. Maximum KIV & 1.0 Mhz

Ticro-valts L+ 49

Page 3 of 12
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Tassiasers, Ling (Cont.)
ANST Refer w
Chass ANSI C29.1-1982
Item 52-1 Section
3. Mecharical:
1. Cornbined mechanical and
clectrical strength (1bs) 10,000 52
b, Mechanical impact
Strength (inch-1bs) 45 5.0.2.2
¢. Tension proof {lb) 5.000 7.2,
d. Tiwe load (b) 6,000 53
4. Dimensions:
a. Leakage distance (inches) 7 252

Refer w
ANSI Class ANSI C29.1982
531 53.2 53-4 Section
1. Electrical:
a. Low frequency dry
- flashover (Kv) 20 Fal 5 42
b. Low frequency wet
flashover (Kv}
1, Vertical 8 2 12 4.3
2. Horizontal 10 15 15 43
2. Machanical
2. Transvene
Strength (Ibs) 2,000 3,000 4,500 5.1.6

Page 4 of 12
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tumslatees, Lina (Cont)
1. Suspension insulator:
. ANSI type 52-1 - Figure 1

Dl = Maximum insulstor skirt di

D2 = Diamater of cross section of clevis tongue
D3 = Diameter of hole in clevis tongue

D4 = I[Nametsr of clevis hofe in metal cap

D5 = Diameter of clevis pin shank

H! = Separation between bottom of clevis pin -

inserted in cap and bottom of hole in clevis
tongue of the same insulator,
H2 = Minimum separation between bottom of clevis
pin aad thoat of clevis.
W = Minimum width of clevis opening
T = Thickness of clevis tongue.
2. Speol insulator:
2. ANSI types §3-1, 53-2, 534 - Figures 3, 4, & §:
DI = Pin hole diameter
P2 = Opening digmater
D3 = Overall diameser
Dé = laner diameter of side groove horizontal
HI = Half height of ingulatos
H2 = Depth of pin hole entrance
R = Radius of tide groove, (wertical)

3. Pin Insulasor
®. ANSI fypes 354, Figure 6

Dl = Maxi di of insulator skirt

D2 = Maximum diameter of insulator top

D3 = Inner diameter of side groove, horizontal

D4 = Diameter of threads

Hl = Owerall height of insulalor

H2 = Depth of thread

H3 = Sepamlion between botsom of top groove and ceater of side groove.
Rl = F..vsof sde groove, (vertical)

R2 = Radius of top gmove

Page S of 12
TS 200

Eatulutiars, Line (Cont.}
C. Pin Insuiators (ANSI C29.5-1984, [3).

ANSI Refer 1o
Class ANSI C29.1-1982
Ttem 553 Section
1. Hlectrical:
& Low-frequency dry
flashover (Kv) 65 42
b. Low-frequency wet
fiashover (Kv) 5 4.3
¢, Critical impulae flathover,
positive {(Kv) 100 4.7
d. Critical imspulse fashover,
negative (Kv) 130 4.7
e, Low-froquency puactare (Kv) 95 411
2. Radio-influence voluges (RIVY:
a. Low-frequency test voltage
{rms-ground) Kv 19 49
b, Maximum RIV @ 1.0 Mhz
MiCTo-vols 50 49
3. Mechasical:
& Cantilever streagib(ih) 2,500 513
4, Dirmensions:
1. Leakage distanoe (faches) 7 252
b. Dry arcing distance{inches) 4.3 253

£, Mindmum pin height(inchesy 5
8. DIMENSIONS AND PERMITTED TOLERANCES:
Principal dimensioas and penmitted tol afier gat in Figures

lws.mdmmmlncdmmdm Mdmms(uﬂ!nlm)amd:ﬁmdas

Page 5 of 12
TS 200

Insuisbery, Line (Cont.}

9. INSFECTION:
mmmmmmmmmnmlfm
insulatoes comply with the Tequi of this &

unacceptable. NBAmnwnshmmmmwhmuﬂmanﬂmympum
reparts for each insulalor type.

18. PACKAGING:

Overhead Jisteid line insilators shall be | ckaged for shipping and han-
diing. Enhpchgemﬂlhnmtﬂmmmmofmnhmmm the
fa *y mame, \ class number and Catalog Number.

11. OTHER STANDARDS:

The p and di iomal reqg of overhead distribut.on line insulators
tased oa other i H d dards are ptable only if the require-

ments of such Mmeqmnlm( 10 of excocd the nequirements quoted in this
document.

12. BIBLIGGRAPHY OF REFERENCE STANDARDS:

1. ANSL 29.2-1983; American National Standard for Insulators + wet-process porce-
Tain and toughemed plass suspension type.

2. ANSI C29.3-1986; American Natiosal Standard for wet-p porcelain insalators
(Spoot type}.

3. ANSIC29.5-1984: American National Standard for wet-process porceinin mmlawrs
(tow and medium voltage types).

4. ANSI £29.6-1984; American National Standard for wet-procesa porcelain insulsiors
{high volage pin 1ype).

5. ANSHASTM ASMS5)-82 Standard specification for zine coating (het-dip) on iron
and sicel bardware.

6. ANSIC29.1-1982: American National Standard test methods for electrical power
insulators.

7. ANSIIASTM BA9O-TS (1980) Muhcd for measurement of coating thickness by the
on ic bagds metals.

8. IEC 383:19%2 Tesls on Insulalors of ceramic material or glass for overbead lines.

Page 7 of 12
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9.

0.

PACKAGING:

Suppost, Groundwire shall be smcurely packaged for shipping and handling, cach
package shall contain One Hundred {100} itemt and shall be cleasly marked with the
manufacturer’s name and catalog number,

OTHER STANDARDS:
di i b based on other internafionatly

WMmmkmly»mewmmw
exceed the requirements guoted in this document.

BIBLIOGRAPHY OF REFERENCE STANDARDS:

1. ASTM AST3-T3; Standard Specifications for Merchant Quality Hot-Rolled
Carbon Steel Bars.

2. ANSU/ASTM ALS3-82: Standard Specification for Zinc Costing (Hot-Dip) on
Iron snd $yeel Hardware.

Page 2 of 2

&

™
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National Flectrification Administration (NEA)
SCOPE:

This specification establishes (he peneral dimersional and performance requirements
of Support, Groundwire for use oo coop overhead distribution lines.

GENERAL:

G furnished shall oomform: in all respects to the requi: of
Ihslpenﬁm mmfumndmwmmm:nwm
other and siall be considesed part of this specification.

MATERIAL:

Support, ﬁmdmﬂﬂben&deﬁumaﬂm:mm’nmlohznﬂ:mdquﬂﬂyw

meet the streagth reg in the normal use of the Support,
Grovndwire.
4 FINISH:
Support, Groundwire thall be free of rough or uneven surfaces and sdges mo = o
ensure tafety in handling and tnstallation.
EA DIMENSFONS:
Nominal dimeosional of the Support, Grooadwire ane shown in Figure 1.
6. GALVANIZING:
Afier fabrication, Support, Groundwire shall be hot-dip galvanized in accordance with
ANSI/ASTM A153-32 1},
1. INSPECTEON:
The f3 shall conduct the y test to & §f the wnit P
with the requi of this d fwn-goufi units are peable.
TECHNICAL SPECIFICATION 218
SURIECT: CRIGINAL ! AUGUST, 1993
SUPFOKT, GROUNDWIRE Bov. Mo,
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== REPUBLIC OF THE PHILIPPINES

~ V&) National Electrification Administration (NEA) T s (oo -
8. OTHER STANDARDS:

1. SCOPE: Th:"‘ sk 'mdun‘ i based on other internationally
Ths " e physical and di ) d b onlylfﬂseraqmrunemsmeqmvalmwor
| performance requirerents . mwedﬂu uoted in this standard.
Mmmﬁmwuﬂtmwmmmmnﬂhﬂmmw mqmmmq "
gloctric distribution lines 9. EIBLIOGRAPHY OF REFERENCE STANDARDS:
2.  GENERAL: 1. ASTM A663-82: Standard Specification for Swel Bars, Carbon, Merchant Quality,
Mechanical Properies.
mmﬂmmmNB\anhmmmmw&emum
of this specification. The text, figires and refy 0 other Py

ench other and or considerad pant of this speddfication.
3 MATERIAL:

Tie, Distribution shall be made from aluminum in accordance with ASTM B686-B2.

4, FINISH:
Tie, Distribution shail be bly smooth and froe from blemishes and
- imperfoctions not consistent with good ¢ iad p

5. DIMENSIONS:
Typical Tie, Distribution is shown in Figure t.

6. INSPECTION:

The & shall conduct the Y testy to d ine if the umil compli
with the i of this & Non-conforming units are bl

! L3 P

T. PACKAGING:

Tie, Spoo], Preformed shall be scounely packaged for shipping and handling, Hach
patkage shall contain one hundred (100) itema and shall be clearly marked with
nmeufacturer's name and catalog auiber.

‘TECHNICAL SPECIFICATION 219
SUBJECT: ORIGINAL i AUGUST, 1993

TIE, DISTRIBUTION Rev.No. s
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7 =, REPUBLIC OF THE PHILIPPINES
- 7o) National Electrification Administration (NEA)

t, SCOPE:

‘This specification establizhes requirements of bare solid hard-drawn aluminum wire for
use 23 grouading wires, jumper and conduciors on the Coop electric distribution tystems.

TIE, DISTRBUTION 2, MATERIAL;

The alumi; wire shall be fabricated from an alloy rod which complies chemically,
physicaily and clectrically with the requirements of ASTM B33 {1].

TE PAD 3. STRENGTH:

. The tensile strength of abaeninum wires shall be in sccordance with Saction 6 and Table |
i of ASTM B396 12).

4. RESISTIVITY:

The edectrical resistivity shall be determined by methods and procedures specificd in
- ASTM BI93 [3].

REFERENCE DATA 5. DENSITY:

AL LENSTH imlcw) | 28 (TLIZY | 23 183.30) | B8 ATE2) To cakulair weights wd crom sction, the aluminun alloy density at 200C (68°F) shall
be 2.705 gmicm® {0.0975 Bvin®),

COMDUCTOR SOE ACER T -ahn wo-8Nn /=81

ML DOA AN mCown] |3 LB 0Z) | A0S (I0.34) | B2 U3 .23 6, WIRE DATA:

B OIA SAMGE inimn) | 37 (B.0%) | AR {11.43) | D58 {M.B3) The sllowable 10d of wire di shall comply with Section 10 and Table 2 of
ASTM R396 [7] and sumsratized ss followd:

SMELAR OA EOUAL P-UTC - 804 | P-UTE - $06 | P-UTC- N0S

NEA. CODE WO. sSTRUD M (TN Strand Numt Beeaki 3

Wire Size | Dismeter of Swength Weight #25C

(AWG) {inch) Strands (ibs) Tos/10061t | ohms/ | DOOR
4 0.2043 1 754 B4 0.4073
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Wh. Ahgmioum, Grosad (Cani)
7. JOINYS:

Unless otherwise specified when ordered, the aluminum wire shalt be provided in a
continuous Jength. Joimts shafl be made in accomdance with Sections 12.1 and 12.2 of
ASTM B396 [2].

8, FINISH:
mmm:umymhmmmmmmlmmmm
i with good cial p
¥. INSPECTION:

The manufacturer shall test the aluminum wice in onder to certify that it meets the
requiremests of ASTM B156 [21. NEA resetves the right to witness factory tests and may
request test reports,

10. PACKAGING AND SHIPFING:

Bare solid hard-drawn aluminum wire shall be packaged in 1,000 foot coils each
consisting of one fength of wire, Each coil shall be protected by a heavy plastic wrapper
secured by four (4) times of heavy cord or wire. These ties thall be secure enough so that
they cannot shide on the package, but not tight enough o damags the contenls of the
package. Tags attached to the end of the conductior and 1o the outside of the package shall
contain the following information.

Gross and Net Weight

Ceble size, number of serands, type,

Length.

Catalog number.

Manufacturer’s name and/or identification symbol,
Shipping data,

NEA Code No.

bl ol ol ool

11. GTHER STANBARDS:

The ¢ f andpu nflnrewhdhard—dnwna}mnummre,
based on other i iy g iz are ptable caly if the
i of such dards are equivak borczeeedlhemqmmnﬁmqmmdmlhu
docurvent.
Page 20f 2
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Natjonal Electrification Administration (NEA)

1. SCOPE:

This specification hlishes the physical i of bare solid annealed aluminum
muﬂuﬂummhmmﬂmnmdhmﬂmmfmpemﬂcdmﬂbuum
lines.

2. MATERIAL:
The sluminum shall be Eabricated from an alloy rod which cnmplles dlelmﬁlly.
physically and ehectrically with the reg of ASTM Speci B233 [1}.

3. STRENGTH:

Tensile requirements of the sluminum shall be In accordance with Section & and Table 1
of ASTM RE09 [2].

4, RESISTIVITY:

The clectrica) resistivity shall be determined by methods and procedures specifiesd in
ASTM Bi93 [3] and ASTM BS09 {2].

5. DENSITY:

Tn order to calcubate weights and cross section, the density of the aluminum allay shall be
2.705 gm/cm’ (0.0975 16/in %) at 20°C. (68°F).

6. WIRE DATA:

Wire di and aliowsble tok shall comply with ASTM B60S [2], Wire sizes
are summaurized below:
Wire Strand Breaking Weight Resistance
Size Piameter MNumber Swength | Lbs/ 10006 at 25°C
(AWG) (inch) of Strands {lbs) ochms/1000f
4 0.2043 1 k) 38.4 0.4073
TECHNICAL SPECIFICATION 221
SURIECT: DRIGINAL | TUNE, 1993
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12. BIBLIDGRAPHY OF REFERENCE STANDARDS:

[]  ASTM B 531: American Standard Specification for Aluminani Alloy 5005 H19
Wire for Electrical Purposes.

(21 ASTM B396: Standard Specification for Alumi Alioy 5005 HI19 Wire for
Hectrical Purposes

[3]  ASTM Bi93: Standard Test Method for Reaistivity of Electri.ai Conductor
Maicrials,

Page 3 of 3
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7. JOENTS:
Unless otherwise specified when ardeted, the solid ted atumi wire shall be

provided in a continaous length. Joints shall be made in scoocdance with Section 63 of
ASTM B60? [2).

8. FINISH:

The wire shall be reasonably xmooth and froe from blemishes and imperfections not
consisient with pood commercial practice.

9. TESTS:

The tensile streagth: of the slaminum wire shall be determined by the methods and
procedures of ASTM BSS7 [4).

L&, SHIPPING:

Solid led alumi wire shall be packaged in 1,000 foor coils each consisting of
unhlsﬁofmmﬁiﬂculmhepmbylhmvyphﬂwww socured by
lom{d)th:oﬂﬂvycmdwmnmﬁuﬂnubemnmmghmdmtheymm
alide: on the package, bul not tight enough to damage the of the package. Tags
wmhm«mmmmhwmufmpﬂa@aﬂaﬂmmﬂw
following information:

Grosa and pet weights,

Cable size, oumber of strands, type.

Length,

Catalog aumber,
Manufacturer's name and/oc identification symbol.
Shipping data.

NEA code no.

HA S L

Permissibie variation in coil Jength shail be plus 5% of the nominal shipping length.

11. INSPECTION:

The 2 zhall conduct inspections and testy on the aluminum wire subject to
wish the purch nhﬂmsmlodAmwp]NEAm
mmmmﬁmymmdmymmwmm

Page 2013
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Wire, Anmealed Abamigws, Tiwwire (Cout.)
12. OTHER STANDARDS:

The dimensional and perfs g ofbm solid annealed aluminum wire, 1. SCOPE:
based on other internationaliy gnized d are ptable only if the

5 of such standards are oquivalent to or excend the mquiraments quoled in this This specification establishes the general dimengional performance requirements of Tie,
docurent. Spool, Preformed for used as the wires 10 socure conductors and hardware oa Coops

electric distribution knes.
13. BIBLIOGRAPHY OF REFERENCE STANDARDS:

2. GENERAL:
{1}  ASTM B223: Staadatd Specificatson for Aluminum-Alley 1350 Redeaw Rod for
Electrical Purposes. Tie, Spool, Preformed furnished 10 NEA shall conform in aH respects o the
of this specification. The text, figures and ref, 0 other dards supph each
{21  ASTM B&DS: Swandard Specification for Aluminum 1350 Round Wire, Annealed other and or considered part of this specification.
and Intermediate Tempers, for Electrical Purposes.
3. MATERIAL:

[3)  ASTM Bl5. : Standard Test Method for Resisivity of Electrical Conductor
Mareriais, Tie, Spool, Preformed shall be made from alumitwm in accordance with ASTM B6S6-8Z.

{41  ASTM B557: Suandard Methods of Tension Testing Wrought and Czst Aluminum 4. FINISH:
and Magnesivan Alloy Progucts,
Tie.Spook d skali be hly smooth and free from blemishes ana
imperfy not i with good ial pactice.

5. DIMENSIONS:
Typlcal Tie, Spook, Preformed is shown in Figore 1.

6. INSPECTION:
The fs shall conduct the Y 1en3 10 determine if the unity complies with
the i of thix di Non-conforming units are unacceptable.

7. PACKAGING:
Tie, Spool, Preformed shall be securely packaged for shipping and handting. Each

packege shall contain one huadred (lﬂmlmsmdmudnﬂymzﬁndmm
manafactures's name and catalog humber.

TECENICAL SPECIFICATION 122

SURIECT: ORIGINAL I AUGUST, 1993
TIE, SPOOL., PREFORMED Rev. No.
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Tie, Spoad, Peeformed (Cant,}
5. OTHER STANDARDS:

The di ional and perfi i based on other internationally recognized

mmhm:mnonqﬁ:hle enly :flhemqmmmenm are equivalent g o exceed the

requirements quoted in this standard.
9. BIBLIOGRAFPHY OF REFERENCE STANDARDS:

1. ASTM A663-82: Standand Specification for Steel Bars, Carbon, Merchant Chality,
Mechanical Propertics,

APPUED LEETH W (am) | ™8 (on.28)

—_— aimm) [ 35 (¥)
MUEES e (me) | TS0
S O AL PR

MEA. CODE WO 7 ¥ 23

Page 7 of 2



==, REPUBLIC OF THE PHILIPPINES Comborte, T, Copper 1ot

¥&4 National Electrification Administration (NEA) 5 JONTS:
Joints shall be lacated in o with the mini separation distances in Tahle |
£ SCOPE: of ASTM B8 {3).
This specification covers the physical and electrical requirements of stranded medium-
hard-drawn copper wire for use on electric distribution systems. B LAY:
2 MATERIAL: The tay of the conductors shalt comply with Section 6 of ASTM BS [3] untess specific

- lay configurations are required by NEA.
The copper wire shall be fabricated from an afloy rod that conforms o the requirements

of ASTM B2 {1]. 7. TESTS:
3. RESISTIVITY: Physical and electrical characrevistics of the copper wines shall be determined before
Nanding.
The electrical resistivity shall de & ined by the mathods and p ch specified in
ASTM BI193 [2). 5.  INSPECTION: _
4. WIRE DATA: The f: shail duct inspections wwd fears o verify that the copper wire
plies with the requi of thix &
Wire Size (AWG) 9.  SHIPPING:
Fem 1101} 20 410 . . . .
Stranded copper wire shafl be packaged in coils a3 shown in Item 4 above, each coil
NEA Code No. 651 10 07 1651 20 Ot 1651 40 Q7 mnsiﬂingo{nnelmphof\win. MMMHMI’)‘IM\? plastic
Strand Dia (inch) 0128 01379 0.1 wrapper, secured by four {4) ties of heavy cond or wire, The 5ics shall be secure enouph
No. Of strands 7 7 7 50 that they camnot slide on the package, bat not tight enough to damage the contents of
Cond dia (inch) 0.368 0.438 0.52 the wchu Tags altlchd‘m the end of the conductor and to the cutside of the package
Breaking Strength TH5 4640 8 shall contain the following information:
i ]
\S’élgln.,ibsllm::ﬁ 326 411 341 L Ne_l wﬂ;h.t
25°C cams/mile 0.554 0.440 0.267 C O b sz, No. of drads, aad fype.
Paciage lengthi(f) 2000 2000 1000 4. Manufaciurer's rame and/or identification symbol.
3. Shipping data.
6. NEA Code No.
Perm:ssible variation in coil length thall be +5% of mpecified coil kngths.
TECHNICAL SPECIFICATION 223
SURIECT ORIGINAL |  JUNE. 1993
CONDUCTOR, BARE, COPPER Rev.No.
PAGE 1 OF 3
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] —"'? . REPUBLIC OF THE PHILIPPINES
Comdnctor, Bury, Copper (Cont. . . . .« N
! i“ National Electrification Administration (NEA)
10. DIMENSIONS:
The dimensional and pecformance requi based on other i ionally recognized 1.  SCOFE:
e e only if the Toqui - ! . )
oxomed the recriiee s of IS doguy of soch s oquivalent lo or “This specification establishes the physical and cicotrical charactesistics of
v ™ hled cross-linked polyethy insulated alumi cables supported by a
bare ACSR ger wire. These hlies shall be used as acrial single-phese
1. BIBLIOGRAPHY OF REFERENCE STANDARDS: and Ihme-plmve service drop cables from the overhead distribution system. The
lated al d shadl be twisted around the messerger wire which alse
i ASTM B2 Standard P " ire. serves as a8 neutral conduckar.  These cable assemblies shall be wsed in regions which
wocification for mediim-fard-drwm wire have hat, humid weather snd high annual rifal,
2. ASTM RBIS3: Standard istivil i
/ test method for resistivity of electrical comductor 2 GEN N
3. ASTMBS: Standard secification for ric-lay-stranded eopper condactors - ¥ Bled \ger-supporied cables provided to NEA specifications shall
hard, medivm, or soft drawn, conform to the physical and electrical requ of this dard. These assem-
blies shali be identified as follows:
4, ASTM B3: Stendard specification for soft led copper wite.
. Comporents
Aluminum ACSR
Assembly Cable Messenger
BPupdex 1 1
Quadruplex 3 t
3.  MATERIALS:
1. Alominum Cable
a. Description
The 2luminum cable shalt be formed of seven concentric fay stranded
wires which meet the chemical requirements of ASTM B231 [1]. The
wires shotl be gither:
1. Annealed, or an intermediate temper which meets the tensile and
TECHNICAL SPECIFICATION 124
SURIBCT: OUGINAL | June, 193
CONDUCTOR, DUPFLEX & QUADRUPLEX Raov. Na.
Page3of 3 PAGE 1 OF 11
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Caniductor, Duples & Quadruplex (Coat)
finish requirements of ASTM D609 [2).

2. Haml-draws, meeting the tensile, elongation, britileness and
Pinish requirements of ASTM BXX) {3, or JEC 889 [B).

b. Physical Characteristics

The wires shall be arranged with a right-hand Jay. The preferred lay
shall be 13.5 times the cutside diameter of the wiie, but the lay should
not exceed 16 Limes nor be dess than 10 times the wire diameter.

*  The wires shall have a density of C.0975 Ibfin.? at 20%C.
c. Elevwrical Characieristics

The wires shall have & volume resistivity constant of 17.002
ohm.cmil/lt and & minimurs volume conductivity of 65.0% 1ACS at
A2°C,

2. [nsulation
2, General

The aluminum cables shall be provided wnh filed or unfilied cros-linked
polyethylene insulati A fitled insak ins & minsmum of ten
percent {t0%) carbon biack andéor mineras fibers by weight, An unfilled

2 maxi of two and one-hail percent (2-1/2%)
carbon black for cables up to 5.0 KV.

The insulation shafl be free from voids, inanls of porosity d bl
with less than five imes magnification.

b. Physical and Aging Requirements

The insulation shall met the ey
No, 5-66-524 (NEMA WCT, [4).

of ICEA dardy Publi

The insulation showld exhibit the following performances:

Page 2 of 1T
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Comdwctor, Dughex & Quadraples (Cout)
¢. Performance Requirement

The cable shall be tested to d li; with the

emeGMK!EAS—G&SMMWCT),H]

The esis shall include:
I, Wires

a. D¢ nesistence
b. Cross sectional area determination
¢. Diameter determination

2. Insulation

Tensile srength

Capacity and pewer factor tests
Yolume esistivity

Ac voltage test

De voltage test

Ac spark test

De spark st

Insulation resislance tests
Permittivity and diclectnic strength

Sl e L I N

3. Messenger Wire

The messenger wire shall be & bane ACSR conductor (Class AA) which shall
serve a3 the nesurad conducior. This messenger shall have sia round aluminum
wires wrapped arousd a cenurmd 2ing comed round sioel core wire. The ACSR
conductor shall conform ko the physical requiremnents of ASTM B232 [5] and
NEA Specification 225 [6].

a. The steed core wire shall be fabricated from steel obtained by the opest-
hearth, electric furnace or basic oxygen process and conforms to the
chemical composition specified in Section 3 of ASTM B498-74 (1979), [T
as follows:

Fage 4 of Lt
5 224

Canductor, Daplex & Quadrapivz (Cowt.)
1. Unaged Condition

Minimum tensile sirength (bin.!)
bfinimum clongation & raptute (%) 250

2. Aged condition after oven test at 121°C 4/-1%C for 168 hours,

1800

Minimum tensiie srength M mupture (% of vaaged value) 75

Elongation et Tuphare (% of unaged value} 75
Heat distortion (% of unaged value)

A0 AWG and amaller (30)
Larger than 470 AWG (10}

c. Insulation

Thickness

led cables are Jisted in Section 7 of

jacket
this document.

. Electrical

hick of p

Propertics

1. Innation Resistance

Cable i

Isfion resd is the

of the insulath

w the

ndlﬂﬂwofdmmnﬁmt}ummﬂwmwng:

of the

cable. The test p dare: shall confi

0 the method

in Section 6.15 of ICEA 5-66-524 (NEMA WCT), [4] at 60°F(15.6%C).
The resistance shall not be less than the value calculated as fallows:

R =~ K Jog,, D/d

Where: R = Insulation resistance (meg-ohms per 1000 fi)

K = Insulation constant

D = Diameter over insulation

¢ = Dijameter under insulation

Condactor, Daplvs, & Quadreplex (Cont.}

Page3 of 11

Compasition
Eemend . Percent (%)
Catbon 0.50 10 0.8%
Manganese 0.50 to 1.10

., Max. 0.035
Sulfur, max_ 0.045
Silicon 0.10 10 0.3%

TS 224

The siwel core wine shall be coated with zine (© Cliss A roguincments of
coating weight as described in Table 4 of ASTM B398, {7].

This wire shall be tested in accordance with Section 5. 6 and 10 of ASTM
B494, [7].

Y. The aluminum wires shall be fabricated from material that conforms 1o the
requircments of Table 2 of ASTM B233 {3].

The atuminum wires shall have tensile strength depending on lenper, as
shown in Table | of ASTM 8230 [3). Diameder sizes and
alumizium rods presented in Table } of ASTM B230 [3} are 25 follows:

DIAMETER TOLERANCES

Specified Diameters (Inclusive)

Permissible Variations
of Mean Diameter
From Specified Diameter

Inches mm {+)

0.2600 1o 0. 1000 6.604 10 2.540 0%
Under 0. 1000 o 0.03600 | Usnder 2.540 1o 0,914 0.0019 . {0.025 mm}
Under 0.360 w0 0,0105 Usder 0.914 w 0.267 0.0005 in. {0.013 mm}

of the

c. The lay factor of the aluminum wires shall be not Ezss than 12 nor prore

than 14.5 times the owside dismeter of the ACSR conductor. The

preforred lay (actor is t3 times the diameter, with the lay in the right hand

direction.

Page S of 1!
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Couduetor, Duples £ Quadnepies (Caat.}

&

d. The rated sirength of the conductor shall be the agpregate swrengih of the
steel and alwminum wires dettrmined by the methods described in Section
9.1 of ASTM B232 [5].

e Mechanical and elecirical tests shall be conducted in accordance with
Section § of ASTM B232 [

f. in accordance with Section 10 of ASTM B232 the dedsity of aluminum
wire is assumed to be 0.0975 Tb/in.” at 20°C o the basis of 99.50 pezomt
purity. The densiry of palvanized sieel wire is assumed to be 0,28) ib/in.”
at 20°C,

‘The weight and clectrical resistance of the stranded conductor shall be
desermined by methods described in Section 11 of ASTM B232 [5).

ASSEMELY:

The: insulated conductors shall be twisted around the messenger with a fay of 25 to 60
tiries the diameter of one of the insutated conduciors, The divection of tay shall be
the same as that of the messeager wire.

MESSENGER SIZING:

The messenger shall be sized in accordance with Tabde 7-8 of ICEA S-66-524,
NEMA WC-7. Far the range of conduttor sizes used by NEA, the messenger simil
be a size (AWG) equal to the size of the insufated conductors,

INFORMATION REQUIRED:

The bidder shall provide the following information with the bid:

1. Resistance and density of the al and ACSR cond

2. Insulat sl type,
's catalog sh

and electrical properties.

ing catalog number of propeascd cond bly.
4. Fxceptions o this standard should be dearly idendfied.

5, Test veport on mechanical and electrical performance of aluminum cable, ACSR
o and/or cond bly.

Page6of 1l
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Comductir, Duples & Quuubrupies (Cout.)

A typical reed shown in Figures 1A and 1B stmll have dimensions as follows:

Dimensions (Inches)
Reel Width Arbor
Capacity FPlange Drum Hole
Rexl (in.3) Diameter Diameter | tnsido | Outside | Diameter
NRX 30-22 9950 30 18 2 25 -1/ 1o 3
Preassemblad conducior types are:
Preassembled conductor types e
Alumioum Nominal
Phase Messenger Shippisg
NEA Condector (ACSR) Length | Imulation
CODE Conductor Size 5 tog (Foem) of ‘l!:j:ﬂhm
NO. Awembly | oWG) | Stranding | AWG | Almia | Auesbly | (mild]
1612 06 01 Duplex 6 ki [] 61 2800 43
1612 06 03 Duplex 2 7 2 (4] 2000 43
1612 10 03 Dupiex (LY 7 10 (4] 1500 L]
1612 3003 Duplex 0 7 240 (1] 1200 L]
Quadruplex 6 7 [ &1 2000 45
Quadroplex + 7 '3 1500 45
Quadruptex W 7 10 61 1100 o0
Quadraplex. 419 T 44 & 1000 &0

The top iayer shall be coversd by a shest of polyethylene or similar plagtic material
afier the preassembled cable it wound on the reel. Paper liners and wrappings are
prohibied,

Page B of 11
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Conductar, Taghau & Crosdrupion {Comt )

T, PACKAGING & SHIPPING:
Conductor shall be shipped on son-returnable veels manuf; from “aluminum®,
"steel” or export quality preservative treated *wood. All recls shall have
prescrvative oead wood lagging. ing shall be constructed
from new lomber which shall be square swwn, be of smooth surface, with no splits,
warps, crooks, lonse fibers, decay or insect infestation. The lumber used for wood
toels and all lagping “American Wood Preservers Associates Standards® and as
sipulated below:
Lumber: Afl softwond species C1-82, C2-83 and
Cl6-82
Asid Copper Chromate {ACC) P5-83, C1-82, C2-
Preservativea: | A iacai A (ACA) | 83 and Cl16-82
{any one) Chromated Copper Arsenate
Type C (CCA-C}
Treatmen: Pressure Treatment after alf carpentry | C1-82, C2-83 and
work. C16-82
Results of Treatment;
Penctration: Minimum §-4 inches from e sarfac: | C16-82
of any face.
Assay Zone: | 6-0.6 inch zone C16-82
Rotentios: D0.62 pef for ACC, 0.4 pef for ACA | C1-82, C2-83 and
und CCA, Copper shall be calcuiaked | C16-82
as Cu0, Chromium as Cr0, and
Arsenic as AS 0,
Tests: 1) Wet ash analysis for oxides AT-T5, A2-35
(Section 2, 3, 6)
2} X-Ray A9-36
3} Atomic Absorplion AT-75 and AL1-83

Page Tof |1
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Consrtar, Ingites & Quadrmpley; {Cond.)

The reel shall be prepared for shipping by:

L. Nailing one inch (1°) tagging strips 1o the flanges using two (2) sight-penny (8d)
nasls at each end.

2. Binding the lagging strips circumferentatly with al least four (4) galvanized steef
straps (Figure 1B).

Each reel shail contain one length of preassembled cable. NEA shall permit a
variation in tength of pius or minus five percent (+/-5%) the nominal shipping
iength.

NEA shall aiso allow an amownt of conductor not exceeding fen percent (10%) of
the weight of the ordes 1o be shipped in random lengths none of which shall be
shocter than fifly percem (50%) of the nominal shipping length.

Medal wags shall be attached 1o the inside and outside of the reel cantaining the
following mformation:

Gross and net weights.
Aluminum cordyctor size, ninber of strands, insulation type.
ACSR conductor size, stranding.

. Length (feet).

Catalop number.

Manufacturers name and/or identification symbot,

Shipping data.

NEA Code No.

Lalbal i i

[l b

TESTS & INSPECTION;

The 13 shall perform the y insp and tests Lo determine if the

dt by conf i0 the nequi s of this standard. NEA reserves the
right to witneaw factocy Wests, and shall request test reports.  The manufacturer shall
als conduct conductor rest sesrs and inspections and submit test peports before
shipment o verify that the reels and lagging comply with the requirtments of this
standard. NEA shall also have the presopative W inspect conductor reels at any time
to insure comphiance of this standard. Non-gonforming reels and lagging arc
anxccepiable, -

Page 9 of 11
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Conlintter, Duples & (uidrwpiax (Coml,)

10.

OTHER STANDARDS:

Thepufamnquuwﬂ; pmtudmhmubh,budmm
Hy are acceptable oty if the requirements of such
Mamm:mmmmmcmdn\emmmm&um

BIBLIOGRAFHY OF REFERENCE STANDARDE:

[1]  ASTM B231: Standard Spesification for Concentric-Lay-Stranded Almmingm
1350 Conductor.

[2]  ASTM B&D3: Sundand Specificarion for Aluminym 1350 Round Wire,
Anncaled and [nermediate Toampers, for Electrical Purposes.

31  ASTM B230: Siwandand Specification for Alvminuta 1350-H-19 Wire for
Electrical Purposes.

4]  ICEA Standards Publication No. 5-66-324 (Second Editiony: NEMA
Swndards Publication Mo, WCT Cross-Linked-Therimosesting Poiyethylenc-
Tnsolated Wire and Cable for the Transmission and Distribution of Electrical
Energy.

[S]  ASTM B232: Standand Specification for Concentric-Lay-Stranded Absminum
Conductors, Coaked Sieel-Reinforced (ACSR}.

t6)  Publication 225: Swandand for Bare ACSR Conductors (Class A).

m mmﬂwmham(wmmmm
Wire for Alumisom C tary, Steel Reinforce (ACSR).

[§] IEC §89: Had-drawn Aluminom Wire for Overhead Line Conductor.

Page 10 of 11
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REPUBLIC OF THE PHILIPPINES

¥4J National Electrification Administration {(NEA)

-

SCOPE:

This tard blishes the di i i oﬂmumd
ummmuymmmum),nuMm
Coop distribution lines. This conductor is made of round aluminum wires wrapped
around g ceniral zinc-coated round siel-wirz core.

GENERAL:

A@Rmhﬂmfmmlﬂ if 1o the d& jopal and pest
e of this d which covers:

1. Sixel com wire.

2. Aluminum wire.

The ACSR conducocs shall be classified as Chass A a3 designated in ASTM B232 (1],
STEEL CORE:
1. Material

“Thie seeel wire shadl e fabricated from steel obiained by the open-bearth, skoctric

furnace, of bxsic oxygen and conforms to the chemical composition
specified in Section 3 of ASTM B498 [2] =3 follows:

Conthocntr, Duplex & Quadruples (Cowl.)

j—NUT', SOLT 8 WASHER

TECHNICAL SPRECIFICATION 225
SURFECT: QRIGINAL i JUNE, 1993
CONDUCTOR, BARE ACSR Rev. No
PAGE 1 OF &

LABGINGS )
NAILED TO FLANGE
w2 e 18" ;
GALMMNIZED STEEL. f E E
BANCING
] {
=== ag X
; ; ¥ 3" ARBOR HOLE
RESL. READY FUR SHIFPING
Page 11 of |1
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Conduntnr, Bare’ ACKR (Camt )
Carbons 0.50 10 0.8
Mangencse 0.50% 1.10
Phosphorus, max, 0.033
, TRAX. 0.045
Silicon 0.10 10 0.29
2. Testing

%ﬁmmumnwmms.smmwm

3. Corrosion Protection

The steed wire shall be onated with zinc o Class A requirements with coating
weight described in Table 4 of ASTM BA9S [2].

Additional protection for ACSR conductor againgt corvesion of the seel core shall
be provided by use of & suitabl joa knlribition, grease or oil.

ALI.MNUMW[IB:
L Meaterialy

The round alumimum sire shall e drawa from rods that conform to e chemical
requirements of Table 2, ASTM B230 [3].

2. Testing

‘The alomiosm wir shall have tonalle strongtha depending os temper as thown in
Tabile L of ASTM E233 (4],

A Resistivity

The electrical resistivity fimils and values of the aluminum rods are presentad in
Table 4 of ASTM B230 [3].

Papge 2 of 8
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Caadpctor, hare ACSE (Cant }

5.

2.

18,

11.

4 Genemst
Atumioum wires ted shall moet the requiremonts of ASTM D230 [3}.

LAY FACTOR:

The Lay factos of the alumizum wire sball be aot lecs than 12 noe more than 14.5 times

the oubside di of the cond: . The preferred lay factor is |3 limes the diameter,
with the lay iz & right hand dircction.

CONSTRUCTION:

The mimber and diameter of aluminum and sieet wires and the stranding shall conform
to the requirementy of Table I, 2 and 3 of ASTM K232 [1].

CONDUCTOR STRENGTH:

The raed streagth shall be the aggregate sirength
determined by the methods described in Section 9.1

MATERIAL DENSTTY:

of the stvel and alumiomm wires
I of

In accordance with Section 10 of ASTM B232 [1}, the density of sluminum wire is
assumed 1o be 2,708 gm/em® (0.0975 1bin.”) s 20°C on the basis of 99.45
prsity. mmaplvnuedmnmmmbe778gmlcn'mmlwm:

.

WEIGHT AND ELECTRICAL RESISTANCE:

‘The weight mnd electrical resi of the ded cond
methods described in Section 11 of ASTM B233 [1].

shall be &

d by the

VARIATION:

Limits with variation of the cross section of the aluminum wires shall be deacribed in
Section 12 of ASTM 8232 (1],

CHARACTERISTICS:
ACSR conductors shall kave the following charscieristics:

Page3of B
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Cosdwcior, Rare ACSR {Cant.} co R
Description Redqab Methods AWPA Standards
Lumber: All Softwood Species Cl-82, C-2-83 and C16-82
Preservatives Acid copper Chromute (ACC) C1-82, C2-83 and C16-82
{any one) Ammoniscal Copper Arsenate (ACA) -
Chrossated Copper Arsenate Type C
{CCA-0)
Treatment: Pmsun reatment after all carpentry | €1-82, C2-83, and Cl6-82
Results of T .
B Mt 0.4 inches from the surface | C16-82
of any face
Assay Zene: 0-0.6 inch zone Cl6-82
Retention: 0.62 bef for ACC, 0.40 for ACA and .Cl-ﬂ. C2-33, and C16-82
CCA, Copper shall be calculated as :
CuQ, Chrosiium a8 CrQ; and Arsenic
s ASO,
Tests: i) Wet ash analysis for oxides

A7T-75, A2-85 Section 2, §,
6

) X-ray

AS-86
3  Atomic Absorption AT-T5 and A11-83

AMM“MWmeF@!ﬁ]AMIBMM

hve the following direnions:
Dimensions (Inches)
Witk
Reel Flange Doum Arber
Designation Dizmeter | Dismetey Inside Ouiside Hode
Ly
NRX-30.22 30 18 2 25.5 3
NEX-42.25 42 21 28 3.5
NRX 60.28 & 28 28 313 3
Page 5 of 8
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Conductor, Bare ACSR (Cat.3

NEA S1ZE STRANDS OVERALL D Ultimate
CGDE AWG | No. & SIZE-INCHES | DIAMETER | Resisasce | Streagth
NO. .o R inches) Ohms/mile | Pounds
MCM Alnminum Steed @ 25°C

6 6z 066t | 1x.066]1 0.198 3.56 1,170
4 6x.0834 | | x.08M 0.250 2.24 1,830
1511 02 61 2 6x. 1092 | 1x.1092 0.316 141 2,790
1511 Hy 61 110 6x 1027 | 1x.1327 0.398 0.385 4,230
1511 20 6§ 6x.1450 | 1 x.149%0 0.447 0.%02 5,345
1511 30 61 30 6x.1672 | 1x.1612 0.502 0.556 6,673
1511 40 61 6x.1378 | 1 x.1878 0.563 0.441 8,420
5113326 | 3364 | 62 1137 | 1 x.1537 0.721 0.278 14,050
13. FINESH:
mmmﬂhﬂﬁuoflmpumm; sharp protrusions and blemishes not
i with pood P
13. TESTS & INSPECTION:
The 2 shall condy u testy and inspections in accordance with
Section |6 of ASTM R232 [1] or IBEC 888, (5], in 30 far as applicable. NEA reserves
m@htmmmmmwxmsmmwmm The
shall alsa condy . reel tests and inspoctions and submit test
roports before shipment 10 verify that the reels and lagging comply with the requirements
of this Standard, mmwhwmmmvammwmmmwsﬂmy
fime o ensure compl of this Non-conforming recls snd_laezing am
unacoepiablc,
ik, PACKAGING AND SHIPFING:

Cmmnuhmdmmkmdsmufmmdm‘dummm steel”
of export quality prescrvative treated wood Iagzing. shall be
constructed from new lnmber whick shali be square sawm, be of smonth yurface, with not
splits, warps, crooks, looae fibers, decay or insect infestation. The lumber used for wood
ruﬂ:mddllggmuhﬂhmuwuuﬂdmmﬂmmm “American Wood

F 3 Ansociates Standards® and as stipulated below:
Page 4 of &
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Conductae, Biws ACSR (Comt.)
ACSR NOMINAL WEIGHT DF
CONDUCTOR REEL WEIGHT LENGTH NOMINAL
AWR or MCM | SIZB Jos/1000FT FD) LENGTH(LE)
] &1 30.22 36.1 13,000 470
4 &1 nn 3.4 8,700 500
2 &5 30.2 9.3 5,960 340
10 6.1 nn 5.2 3,300 450
mn &1 30.2 183.1 3,300 550
¥ &1 30.22 309 2,300 330
&1 »n 1.1 1,900 350
1364 &1 42.28 2,500 2,500 1157
The reel shafl be prepared for shipping bry:
1, Nailing one inch {17} Lagging strips 10 the flanges using two (2) ight-
penny (Bd) nalls at eack end.

2. Binding the logging wrips circumforentiaily with al least four (4)
galvanized strips (figure iB).

Each real shall contsin one leagth of conductor. NEA permil a vasristion in length

of plus or minus five peroent {15%) of the wominal shipping leagth.

NEA shall also sliow an amount of conductor ot excending ten percent (10%)
of the tomd weight of the order 1o be shipped in random lengths none of which
shall be shorter than fifty percent (30%) of the nominal thipping leagth.

mwmumwmmmmauwmlmmqu
following information

1. Gross and net weights.

2. Conducioe sire, sumber of strands,

3. Length (Fect).

4. Catalog pumber.

s. Marmfacturer's same andfor idemtifleation symbol.
6. Shippixg data.

7. NEA code no.

Page 6of 8
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dards amequivﬂuﬁwateawed the requirements
q:nu!mﬂusda:umﬂll

16,  BIBLIOGRAFHY OF REFERENCE STANDARDS:

f11  ASTM B232: Standard for Concontric-Lay-Siranded
Aluminum Conductors, Coated-Steel Reinforced (ACSR).

@ mmwsmmsmﬁmfmzmcmmummm
Cove Wire for Alumi 3, Steed Rei d (ACSR).

31 ASTM B230: Standard Specification for Aluminum 1350-H1S Wi for
Electrical Purposes.

4] ASTM B23}: Standard Specification for Aluminum 1350 Redraw Rod for
Electrical Purposes.

[3] IBC B3E: Zinc-cauled stewf wires for stranded conducior,

Page T of 8
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REPUBLIC OF THE PHILIPFINES
National Electrification Administration (NEA)

SCOPE:
This standard exablishes the dimensional and perf qui of bare coated
steed-rei f ric-k . ) 2 {ACSR), Crosdinked

polyethylene insulated, whzundonprerMumlmu This condwctor is made of
round aluminum wires wrapped around a central zinc-coated round seel-wire core.

GENERAL:

ACSR conductors shall conform in ail 1o the di sonal and p '
Qui of this d which cowers:

1. Sk core wire,

2, Aluminum wire.

The ACSR cosductors shall be classified as Class A as designated in ASTM B232 {i).

Coilustat, Bare ACSR (Cout}

-

w2 s

LAGGINGS
NAILED TO FlLANGE

hm’:vﬂu\
Cm
m/ oo

3. STEEL CORE:
The steel core shall consist of wires which meet the following vequirements:
1. Material
The steed wire shall be fabricated from steel Shiained by the open-hearth, electric
fumace, of basic oxygen process and conforms to the chemical composition
specified in Section 3 of ASTM B498 [2] at foliows:
TECHNICAL SPECIFICATION 227
SUBFECT: ORIGINAL | TUME, 99
CONDUCTOR, INSULATED Rev. No.
PAGE | OF tL

= E 3" ARE0R HOLE
L) 4
L
REEL READY FOR SHIPPING Page 8 of 3
TS 228
Canchuctur, lamiubed (Cout.)
! Composition,
Elamay Dercent (%)
Carbon 0.50 10 0.85
Mang; 0.50 0 £.10
Phosphorus, max. 0.03%
Sulphur, max. 0.45
Silicon 4.10 10 0.35
2 Testiag
Tt;u[?mmnummmmwim Sections 3, 6 and 10 of ASTM
B4 1.

3 Corrasion Protsction

The steel wire shall be coated with zinc o Class A requirements with coating
weight described in Table 4 of ASTM B498 121,

for ACSR cond againgt of the stect core shail
hcpmwdedby use of 2 suitable corrotion inhibition, grease or oil.

ALUMINIM WIRES:
I Materials

The round zlyminum wize shall be drawst from rods that conform to the chemical
requirements of Table 2, ASTM B230 [3].

2 Testing

The aluminum wire shall have wnsile strengths depending on temper as shown in
Table [ of ASTM B233 {4].

kB Resisdviry

The electrical resistivity Honits and values of the aluminum rods are presented in
Table 4 of ASTM BZX [3].

Page 2 of 11
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Comducter, Innudated (Coat.}

9.

.

4, General

Aluminum wires used shall meet the requirements of ASTM B230 [3).
LAY FACTOR:
The lay factor of the aluminum wire shall be not less thas 12 nor more than 14.5 times
the cutside dizmeter of the conductor. The preferred lay factor is |3 times the diameter,
with the lay in a right hand dinection,
CONSTRUCTION:

‘The number and digmeter of gaminem and meel wires and the siranding shall conform
to the requirements of Table 1, 2 and 3 of ASTM B232 {1].

CONDUCTOR STRENGTH:

The raled strength shall be the aggregaie strength of the sieel and alsminum wires
determined by the methods described in Section 9.1 of ASTM B232 {1].

MATERIAL DENSITY:

In accondance with Scetion 10 of ASTM B232 [1], the density of aluminum wire is
assumed o be 2,705 gm/cn® (0.0975 Ib/in%) st 20°C on the basis of 99.45 percent
purity. The density of galvanized wire is assured to be 7.78 gmicm® (0.281 Ibvin.” st
XFC.

WEIGHT AND ELECTRICAL RESISTANCE:

The weight 2nd electrical resistance of the  stranded d
the methods described in Section 11 of ASTM B2J2 [1).

shall be determined by

VARIATION:

Limits with variation of the cross section of the aluminum wires shall be described in
Section 12 of ASTM B232 [I].

CHARACTERISTICS:
ACSR conductors shell have the following characteristics:

Page 3 of 11
TS 227

Canductor, Tnoulsted (Cant.}

The insulation stould exhibil the following perfonunces:
1. Unaped Condition

Minimum tensile strength (Ib/in,”) 1800
Minimum elongation at rupture (%} 50

2. Apgedt oondition after oven test at 1219C +/-1%C for 168 hours.
Minimum tenzile strength at Tuptare (% of unaged value) 75
Eloogation al rupture (% of unaged value)} 75
Heat distortion (% of unaged value)

4H) AWG and smalter {303
Larpet than 470 AWG (10)

a. Insulation Thickness
Insulation jacket thickness of cables are listed befow:
Cond Size AWG I ioq Thick i)

4
2
1LY
21
410

zZ2a2a&

4. Electrical Propenties

2 insulation Resistance

Cahle insulati istance is the tesi of the  insulation w the
radial fiow of direct cursent from the comductor o (he outer coverings of
the cable, The test provesdure shall conform w the methods outlined in
Section 6.15 of ICEA 5-66-324 (NEMA WCT), [14] at 60PF(15.6°C).
The resistance shall not be less than the value culculated a3 follows:

R = K Jog,, DA

Page S of 11
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Conductor, Bauioted (Cout.}

SIZE STRANDS Before BC
NEA AWG No, & SIZE-INCHES Insuiation Resistance Uhimame
CODE or - OVERALL | Ohms/mite | Strength
No. MCM | Aluminum Steel | DIAMETER | ©25C Pounds
{inches)
6 6 0661 | Lx.0661 0.19% 3.5 1170
4 &x .0834 1 §34 0.250 224 1,830
511 62 61 2 6x 0090 | 1a.1092 0.316 1.41 1,790
1511 1061 19 6x 1327 | tx.1337 0.398 Q.883 +. 280
1511 20 61 b Gx 1490 | 1x.1480 0,447 0.792 5,343
1511 3 61 3% 6x 0672 | Lx.16M 0.502 0.556 6,675
1511 40 61 49 6x 1878 | x 1878 0.561 0.441 8,420
15123326 | 3364 6x.1137 | 1x.1137 0.7121 0.279 14,030
12. FINISH:
The conductor shall be free of imperfoctions, sharp profrusions and blemishes not
istent with good ial practice.
i3. INSULATION:
1. General

The aluminum cables shall be provided with filled or unfilled cross-linked

Iyetirylene insulati A flied insulath tains a mini of un percent
(0%} carbon black and/or mineral fibers by weight. An unfilled insulation
contains 2 manimum of two and ooe-halfl percent (2-1/2%) casbon black for
cables up 10 5.0 KV.

The insulation shall be free from voids, ¢
fess than five times magnification.

or porosity d ble with

1. Physical and Aging Requirements

The insulation shall meet the requi it of ICEA dards Publication No. §-
66-524 (NEMA WCT), [14].
Page 4 of {1
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Condncter, Tneiied (Cont)
Where: B = Insulation resistance (meg-ohms per 1000 &)

14.

K w Insulation constant
D = Diameter over insulation

d = Dfameter under insulation

3. Performance Requineawent

The cable thall be tested 1o d pli with the requi
of Sexction & of ICEA $5-66-324 (NEMA WC7), [i4], in 50 far 35
applicable.

The insulation tests shall include:

Tensile strength

St et

Elongation tes

Omygen pressure st

Air oven fesl

Solvem eximaction et

Heat diswartion

Capacity and power factor tests
Volume resistivity

Ac voliage test

D¢ voitage test

Ar spark test

P sprark tesl

Insulation resistance tesis
Permittivity and dislectric strength

pagrwrmERAMOIAn T

TESTS & INSPECTIMON:

The 13 shadl d d tests and inspections in accordance with
Section 16 of ASTM B232 [} or [EC 888, [11], in so far as applicable. NEA reserves
the right % witness factory tests and inspections and will request test reports, The

1+ shall afsa d d rec] tesis and inspections and submit test
reports before shipment w verify that the reels and lagging comply with the requirements

Page 6 of 11
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Condocter, lasniated (Coot }

15,

of this standard. NEA shall also have the prerogutive t inspect cond Teels at any
tine Lo enEe i of this dard i

w.

PACKAGING AND SHEPPING:

Conductor shalt be shipped on noo-returnable reels i from “atund

“steel” or export quality presrvative trexted wood Lagging. Wood resls s all Jazging
shall be constructed from new lumber which shall be aquare sawn, be of anooth sarface,
with no splits, warps, crooks, looss fibers, decay or insect infestation. The lumber usnd
for wood reels and all agging shall be preservative treated in accordance with *American

Wood Preservers A Smndands® and a3 stipulmed below:
Lumber: Al woftwaod spcie C1-82, C2-87 and C16-82
Preservatives Atid Copper Chroenate {ACC) P30, Ci-02, -3
(any omo) Ammomiscal Copper Arsenmie (ACA) and Cl6-32
Chromated Copper Arsconie
“Trpe C [CCA-C)
Trestoment: Prossiro Trestwiend after sl curpeslry work.  § C)-82, C2-35 asd C16-82
Rosults of Trostamcat: .
Pemairation: e 0.4 fmchon from the seisce of soy | C1e-82
oe,
Apmy Tooe: 0-0.6 il Joww Cl6-81
Retaption: 0,02 pef for ATC, 0.40 pef for ACA k. Ci-32, C2-&r and CiG-42
CCA, Copper shall bu cakeulated as Cu0,
Chromivm a CrO, wxd Avimic s AS 0
Tunts: 1) Wat ash snalysis fhr pxides AT-T5, A2-8S (Section 2, 5, 6)
AS-B6
2) X-Ray AT-T5 aod AJ1-83
3} Atomic Aleodplion

A lypical wooden rod and lagging are shown in Figures 1A and 1B and shail have the
following dimensions:

Dimensions (Inches)

Width Arbor
Reel Flange Dram Hole
Designati Di Di Inside | Outside | Diameter
Page 7 of 11
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Comincter, Somlatad (Cant)
i. Gross and net weights.
2. Conducior size, number of strands.
3. Length (Feet).
4. Catalog aumber.
5. Mmmﬂ'aamudformnﬁmmm
6. Shipping daia.
7. NEA code no.
16. OTHER STANDARDS:
The" donal and perft af bare ACSR conduciors, bassd on ather

ity - A

ble only if the roquitements of such
me»waﬂhmmmﬂhmm

BIBLIOGRATHY OF REFERENCE STANDARDS:

[I] ASTM B232: Sundand Specification for Concentric-Lay-Stranded Alwsinium
Conduciors, Coated Steet Reinforced (ACSR).

{21 ASTM B498: Standard Specification for Zinc Cosind (Galvanized) Steel Cors
Wire for Aluminum Conductors, Steel Reinforced {ACSR).

Bl  ASTM BZ30: Standard Specification for Alumninum §330-H 19 Wire for Electrical

Purposes.

4] ASTM BI3): Stndard Specificaton for Aluminum 1350 Redaw Rod for
Electrical Parposes.

51 AWPA C!: Standards for Presarvatives Treatment by Presmre Process - AH
Timber Products.

[61 AWPA P5: Stndards for Water-Bome Preservitives.

[71  AWPA A2: Stundard Methods for Analysis of Water-Bome Prescrvatives and
Fire Retardant Formulations.

8] AWPA A7: Wet Ashing Procedures for Preparing Wood for Chemical Analysis.
9] AWPA A9; Sandard Method for Amlysis of Treated Wood And Treating

lorions by X: Ray Emission Spectruscopy.
[0} AWPA All: Analysis of Treated Wood and Treating solutions by Adomic
Ahsorption Spectroscopy.

Page 9 of 1
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Caniucear, Ianchaad Comt )

NRX-30.22 2 18 2 | %5 3
NRX 42,23 ) 2 % ! s 3
NRX 60.28 @0 b B | as 3
INSULATED ACSR

CONDUCTOR NOMINAL
REEL LENGTH

AWG STRANDING SIZE =

6 &1 0.2 7,000

4 &1 30.22 4.000

2 ) 0.1 3,000

10 61 w2 2,500

10 &1 30.22 2,000

40 &1 30.22 1,500

The reel shall be prepared for shipping by:

L

2z

Nailing one inch (17) Ingging sirips 1o the flanges using twe (2) eight-peany (B4)
naile at cach emd,
Binding the lagging strips circumferentially with st least four {4) galvaniaed steel
sirips (figure 1B).

Ench reel shall contain one length of conductor. NEA shali permit a variation in jeagth
of plus o minus five perceat (+/- 5%) of te nominad shipping length.

NEA shall also aliow an amount of conductor not exceeding ten percent (10%) of the
tots] weight of the order to be shipped in random lengths none of which shall be shorter
than fifty peroess (S0%) of the nomiral shipping length.

Metal tags shall be attached % the. iaside and outside of the reel containing the following
inkorsation:

Gross and net weights,
Cooductor size, mamber of strands
Length (Feet).
Catalog number,
Page & of 11
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Condurtar, faasiused (Crat.)

1]

112}

3
L4

AWPA C2: Pressure Treatrnent by Pressuve Process for Lumber, Timber, Bridgs
Ties and Mine Tics.

AWPA Cif: Preservative Tremment by Preanure Process for Wood Used on
Farms,

IEC 888: Zinc-comied whac) wires for overhead line conductar,

ICEA Swmndards Publication No. 5-66-524 : NEMA Standard Publication No.
WC7 Cross-Linked-Thermosetting Polycthylene - Insulased Wire and Cabie for
iransmission and Distribution of Electrical Energy.

Page 10 of 11
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. . S REPUBLIC OF THE PHILIPPINES
Coohmtor, Lumbutet (Comt ) w National Electrification Administration (NEA)

— RUT, BOLT & WASHER

1. SCOPE:

This specification establishes the general requirements for aluminum alioy armar 1ape 10
be used on Coop ovechead distribution lines,

1. GENERAL:

Armor tepe thall consist of a flat alumi alloynbbm_" i 1y 0.5 inches wide
byﬂlﬂmchuﬂm:k. Annnrw:mllbemdwwnp and ACSR cond

o provide p ion 10 the o from various atrachments and
CONNECOTS.

4. MATERIAL:

Armor tape shall be an aluminum alloy suitable for the use as described in 2. above.

5 FINISH:

Armor tape: shall be free of rough or uneven surfaces and edges 30 as to ensure safety
. in handiing and instailation.
[ PACKAGING:
’\ Armor tape shall be wrapped on 5 xpool with each spool contzining a length of
1" LAGGNG S spproximarely 600 feet. Spools shall be appropriately wrapped for shipping and storage
NAILED TG FLANGE in a tropical climate and each spool shall have the manufactures’s name, Catalog No.,
and Jengih of tape on the spool.

NEA Code No. for armor tape is 7232 00 20.

-
GALMANIZED STEEL F
ANDING

T OTHER STANDARDS:

The di i I baxed on other nternationally recognized
a4 3" ARBOR HOLE mmmqnhbmly:fmemqmmumqmvﬂm:wmmdm
—t sequirements quoted in this document.

£
m/ (u-a}

jeng

/ TECHNICAL SPECIFICATION 228
SUBSBCT: ORIGINAL JUNE, 1993

REEL READY FOR SHIPPING WIRE, ARMOR TAFE, .03 X 0.5 Rev. No,

Page 1 of 11

PAGE | OF 2
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Wire, Avmer Tope, 43 1 5.5 (Cont.)

— =—‘§—- ' REPUBLIC OF THE PHILIPPINES
$. BIBLIOGEAPHY OF REFERENCE STANDARDS: f“ National Electrification Administration (NEA)
1. ASTM ASH0-75: Specificaions for hot-rolled steet sheet and strip, structural
quality. . scor

. . . ‘This specification establishes the physical and electrical ch of preformed line
1. ANSUASTM A153-82: Stndard specificatin for xinc coating (hot-dip) on iron gmwmmwmmamum;ymmmmﬁm
v steet bardware, damage rewiting from bendi and ion a support points such as
hmm«lghmdmmdwuchmknﬁmwdmudmchzlyfuﬂ:
comductor with which they are intended to be used. Examples of rod applicstions are

shawn in Figure 1 of this document.

2 GENERAL:

i i rods shall confarm o the di i lndpu'ﬁummmquutmuf&m
dnmnm‘l‘hemlﬁmand i te pdher l each otber, and
am: considersd parts of this standand.

LB MATERIAL:

Armar rods and line guards shall be made of & aluminum alloy which coaforms to the
requirements of ASTM B211 Heal Treated Alioy 6051, [1], or equivalent.

4. DIMENSIONS:
Rods and guards shall be bamdiied into specific numbers of rods (sely) and each ser shall

be provided with & tag indicating the size of cond with which the rods sre 0 be
used. Rods shall have the following characeristict.

TECHNICAL SPECIFICATION 240
SURFECT: ORIGINAL i JUNE, 1993

ARMOR AND LINE JQUARD, PREFORMED Rev. Ko,

PAGE | OF 4
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Armer and L Gusrd, PraFormed (Cont.)

ARMOR_RODS LINE GUARDS
Womnswm! Bod &
ang | MOM [ secte | Do | w | o | cons | S | Dol | mm | o | O
[ &1 0 n T 100 Wit " » o
L] &1 40 2 [ 3 100 Bmun 18 3 100
2 1 - 5% ] £ Red ril 3 L 100
150 L 12 o4 ¥ 50 Yellow s n 113 00
bl &1 - [ 10 k. Blue 7 »n n 50
3 o1 38 o H = Cmings » 4l it 0
Ll 23 0 n 1t = ed n 2 13
1384 647 " £ ) 12 mw Grom Use Armor Rods
5. FINISH:

Preformed armor rods and line guards shall have smooth surfaces and rownded ends, and
shalt fit the conductor saugly. At the conter starting cross-aver mark, of ach size st of
rods, thexe shall be a color code applied as indicated in the Table under Dimensions of

this document.
[ STRENGTH:

Preformed armor rods wnd tine guands shall exbibit strength chamcteristics equivalen: o

those of the conductor to which they are applied.
1 INSPECTION:

The I shali make ad ir

8. PACKAGING:

pection o verily preformed line pmods comply
with the requirements of this standard. Non-conforming line guands are not accepiebie.,

Preformed rod shail be securely p d for shipping. Each

mﬁdm&emumsmmm\ﬂo‘num

package shail be clearly

Page 2 0f 4
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FISURE B-SIOE GROOVE TIE~-JINGLE NSULATOR

2 ) N
g N

FIGURE ID-SIDE GROCVE COULE TE

THS i3 & CONCEPTUAL CRAVING THE MAMUFACTURER 15 RESPONSBLE FOR THE PREPARATION

OF DREWINGS AND A DERGN WHICH MEETS THE CMaENSIONAL, STRENGTH,
PERFORAMANCE REQUIRMENTS OF Trid STanpant

FIGLRE |
- APPLICATIONS OF Ata PREFORMED LINE GUARD
AND ARMOR ROOS.

AND QTHER

Pagedof 4
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,' of preformed line guards, based on other
iy irxd standand iole onty if the requirements of such
mmﬂqmmumummwmmmm

18, BIBLIOGRAPHY OF REFERENCE STANDARDS:

[i] ASTM B21L: Sumdard Specification for Al

-Alloy Bar, Rod, And Wire,

Page 1 0f 4
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—'%. : REPUBLIC OF THE PHILIPPINES
&) National Electrification Administration (NEA)
1. SCOPE:

Thit specification catablishes the di sonal and plrysical oo of sixain relicf,

p:famdmmmnbewﬂdbymmhmmmmm
of sualtiplex savice drops o apool inglators of drive hooks in the 240 volt secondary
syshexm.

2. GENERAL:

Prefinued type service grips fumished shall coaform in afl resp 1o the i
otﬂudnmnmt.ﬂwmpshﬂwﬂeaﬂﬂimmfnfwﬁnAcsnmuuﬂ
conducior of te variouy sizes of servioe grips.

3. MATERIAL:
Rxmhmdhy.mfmmdmwepﬂpsshllhe“ icated from alumi d steel
andm:mmd. agplied w the inside of the

Erip. mmmmum:ommpmammmmwm
susain at least three (3) epplications.

4. FINISH:

All surfaces preformed strain relief grips shall be free from blemiches ar trregularities.
The grip shall be tagped with the manufacturers identification tape and conductor morminal
size in o manner snd focation which shall pov imgair its Rawction. Tn addition, the grip
shall have the following color code identification clearly paimied at the installation cross-
over siarting point of the grip a3 shown in Figure I indicating conductor size and

NEA Code Color code Conductor Size

Hrrn e Blue ¥ 6 ACSR
HT? = - Red #2 ACSR
177 ~ - Yelluw 10 ACSR
1177 — - Bluc 240 ACSR.
TECHNICAL SPECIFICATION 141
SUBRSCTY ORIGINAL | JUNE, 199
DEADEND GRIP, SERVICE, PREFORMED Rev. Na.
PAGE 1 OF 3




Duddend Grip, Servios, Frofermed {Cont.)

5

12

i""ﬁ

STRENGTH:
The preformed grip shall bave 3 misimum tensile strength of one thousand {1000)
pounds,

INSPECTION:

The & shall conduct inspection asd tests to verify that the preformed sain
relief grips shall meet the dimengional and physical requirements of this standard, NEA
reserves the right o witness factory inspection and tests and shall request reports.
DIMENSIONS:

Noeminal data pertaining Lo NEA preformed strain relief grips is presented in Figure 1 of
this document.

PACKAGING:

Preformed secvice deadend grips shall be 1 kaged for shipping. Each pack
lenm&efdhmmmmmmdbcduﬂywuduﬂhﬂnmmfmenm
and catalop number.

Conductor Quantity Per
Simt Carton
¥ 6 ACSR 300
F2ACSR 200
¥ 11} ACSR 100
# 2/ ACSR 106
O'IHERSTANBARDS
mmmdwmimdmwmanMm
other intematiomily ptable only if the requi of such
m“muhnbwuwdhmmwhmm
Page 2of 3
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REPUBLIC OF THE PHILIPPINES
National Electrification Administration (NEA)

1. SCOPE:

3.

5.

This spocification establishes the di tonad and g l I of preformed
mmpmmumummuwmwmnymammm
pole line hardware used in the Coop elecirical distribution aystem.

GENERAL:
Prefocied type guy wine grips shatl conform in all respects to the requi of
this dard. This pref provide a full gripping surface for the guy wire.
MATERIAL:

Taft hand lay preformed guy grips shall be fabricated from the same material as the puy
strand o which they are to be applied and have a gried commosion preventive Zripping
stbewance applied o the inside of the grip. This gripping substance shall be adhared to the
grip in a such rmanner that it will sustain at least theee (3} instalfations for e purpose of
rewensioning of the guy wire.

FINISH:

All surfaces of preformed guy grips chall be free from. biemishes or irregularities. The
Erip shall be tagged with the i *s idemtifi tape g catalog aumber
mdguymdmin:muﬂiouﬁmwﬁichﬂn]lnmimmmﬁlm The short
kg and fong leg identities the strands bedonging 1o cach leg for removal purposes. Tn
nddtnon the gtip shal} hma caloring code identification clearly painted a1 fwo (2)

ions on the grip indicating the installation cross-over starting point of the grip for
nmummpdumm;uyﬁtunpnﬂwwnmﬁgml.

STRENGTH:

The preformed guy grip shall have a minimum holding strength equal to the rated
breaidng strenpth of the guy wire w which it is 10 be applied,

TECHNICAL SPECIFICATION 242
SUNECT: OMIGINAL | JUME, 1303
DEADEND, GRIF, GUY Rev. No.
PAGE 1 OF 3

TYPICAL INSTALL ATION

CINCUC TOR LEMGTH coLouk
TE INCHES. oot
SACIA "
i LUk
T acse 16
. RED
&7
L0 ACSR 1]
TELLOW
&1
2/0 acsa
21
Py BLUE

FIGURE §

Page 3 of 3
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Dapdend, Geip, Guy Cont.}

&

INSPECTION:

The fa shall cond ', L mmwmﬁmmmmwyw
shalk meet the di lonal bysical of this dard. NEA fegerves the
nmmmmhcwrylmpecﬂmamm and may request tess reports,

DIMENSIONS:

Dimensions of preformed gury grips are presented in Figure 1 of this document,

PACKAGING:

Preformed guy grips shail be socurcly packaged for shipping. Each package shall contain
the quantities indicated in Figure | and be clearly marked with the manufactrer's name,
puy wire site and catalog number,

OTHER STANDARDS:

The;- auddﬁip qui of prafk d type guy grips, based on other
i durds sre scep only 1f the equirements of such
Mdlmeqmva'mmwmummmummdmﬂdsm

Page 2of 3
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[ RIY | WOLDING NUMBER | LENETH | QUANITY | CROSS
NER COOE N0 pner Llwsm oF or PER OER
NIE POUNDS | STRANDS | GRIP CARTOM [MAMKS

va" | 4,730 1 28" 50 | vELLow

1177 20 85| 3/0" | 10,800 ? 38 L] ORANGE.
v | 14,500 ? L ) 25 GREEN

Credi-ovr Swin ()= idewns Swlity A e SN & Estw et Revigs

()= wiinter dbwrvaie cluriing puim for seeiavtm b iargl ditdcier # Mg

FIGURE |
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-—-‘%—. ’ REPUBLIC OF THE PHILIPPINES
V4J National Electrification Administration (NEA)

1. SCOPE:

“This specification establishes the physical roquirements of heavy and modium steel Hhree-
bolt purailel-groove guy clamps waed in Coop owverhead distribution lines.

2. GENERAL:

Three-bolt groove guy clamps furnished o NEA speclﬂmonsdmncmfamindl
respects 1o the dismosiawt and perfrmace of this d The clamps
theﬂnmﬂ)bdﬂmmﬂtmbdtmndhpwﬂewmm
Each bolt shall have a shoulder t0 prevent tuming during tightening. The test o
mﬁmmmmmmqummwmonm
documnent.

3. MATERIAL:

Three-bolt grocve puy clamp shall be fabricated from steels described in
NEMA Pub. No. PH23-1964, [l],l.lfnlluws

L. The clanyp plates shal bec

a. Hotrolled, open bemth e ehectric formed stoel.

b. Malleable type ferrous castings.

¢. High streagth low alioy | seel in d with ASTM A242-81, [2], if
specified.

2. Bolis shall be:
4 Hot-rolled, open hearth or electric furace steet. Cold headed bolts must be siresy
relieved,
b. High srength Jow alloy structural steel in accordance with ASTM A242-81, 21, if
specified.

3. Square auls shall be fabricated in dance with the requi of ANS] B18.2.2-
972, 1)

TECHNICAL SPECIFICATION 131

SUBIBCT: ORIGINAL |  JUNE, iso:

THREE-BOLT GUY CLAMPS Rev. No.

PAGE [ OF 4

Three-Bekt Gur Clamps (Comt. )

internadionally ized d pAable only if the requi of sach
mdsmeqmmmemudm qui of his 3

1. BIRLIOGRAPHY OF REFERENCE STANDARDS:

. NEMA Pub. No. PH23-1964: NEMA Standards for steel and malicable iron gay
clamge.

2. ASTM A242-81: Standasd specification for high strength low-alloy structaral sicet.
3. ANSI BIS.2-1972: Square and bex nuts
4. ANSI B1,1-1982: Unified inch sorew threads (UN and UNR Thread form).

§. NEA Tech Spec No. 186: Stamdard for coarse screw threads

Page 3 of 4
TS 131

Thies-Bokt Guy Clamps (Cont.)

4. DIMENSIONS:
Three-bolt guy clamp dimensions are shown in Figune 1.

5. FINISH:

bolts and muts shall he hot-dip grivanizad in accordance with ANSIVASTM

AlSI-R, {4). Theas items shall hurve smooth surfaces and shall not be axiformed or
otherwise defective. Boit heads shall bear markings in accordance with Section 10 of
NEMA Pub, No, PHI3-1964, [1).

é. STRENGTH:

Bolt heads, threads and nuts shall confonmn 1o the reguirements of Section 7 of NEMA
Pub. No. PFL23- 1964, {11, as follows:

NEA Bolt Guy Wire  Minimum Strength
Code NO.  Size Usage [(=H)

UB2 U213 14" w 716" 18,00G

‘When tested to these loads, an acceptable bolt feiture will ocour only in the threaded
portian of the boit. The holt shall not experiznce thread stripping of fracture on the
Jjunctiom of the head and peck. Such failares are unacceptable.

7. INSFECTION:

The manufacturer shall mmmwwwmwmmm
comply with the nequi Non-conformting clamps are not
acceptable. Nmmmenmwwmfacmymmdmmquestum

8. PACKAGING:

Three-bolt clamps complete with bolts and aquare muls shall be sscurely packaged for
shipping. Each package shall contain twesty-five (25) clamps and shall be clearly
marked with the manufacturer's name and Caralog No.

9. OTHER STANDARDS:

The di jonal and per requirements of NEA guy clamps, tased o olher
Page2 of 4
TS 131

Thrwe ikt Guy Clsagic ICoul}

CENTER BOLT 15 SHOWN REVERSED AS SHOWN BELDW

an Ly ¥y vzt
W
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H
[ § S SECTRON-80
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D1 UV W
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THES B A CONCEPTUAL THE MANLFACTURER IS RESPONSIBLE FOR THE PREPARLTION
OF DRAWNGS AND A mmmmmmmmmm
RECQUISENTS OF THS STANDARD,

~ FIGURE 1

3-B0LY TYPE SUY CLAmP .
- Page 4 of 4
(For 174" thre 7/18” quy srand) “‘f-_u



REPUBLIC OF THE PHILIPPINES

&) Nationsl Electrification Administration (NEA)

1. SCOPE:

3,

This specification esmblishes the di ional and perfk i of dary
clevis brackets usad on Coop overhead distributi Each bracket shail be

pruvnhlmlhanompnhblodﬂmp&nmdmhy

GENERAL:
Secondary clevis brackets fi "’wNMspanﬁmmmﬂmfommdqumsm
u:cdnmionﬂmdperﬁorm of this stand These brackets shall be

dengmdtnunﬂ-nmhhighspooilypemlahn ANSI Classes 53-2 and 33-4. Each
bracket shafl be provided with 2 mounting hole for 2 3/8 inch machine bolt and two offast
holes for 172 inch fag sorews. The text, figunts and references (o other standards
supplenmient each other and arc considered part of this standand,

MATERIAL:

8 dary clevis brackets shall be fabricated Fros hot-rotled open-hearth seel strip that
oonforms to ASTM ASX)-79, [1]. The clevis pin shall be fabricated from hot-rolied stocl
thar conforms to ASTM AG675-82, [2]. These maserials shall have 2 grade and quality
that meets the sirengih requirements of this specification. The self-locking cotter key
shall be made from a noa-ferrous metal.

Dimensions and tolerances of the clevis bracket and pin shall be in accordance with
NEMA Pub. No. PH20-1979, [3) and as shown in Figures | and 2 of this document.

Clevis bracket dimensions are defined as follows:

Thickness of clevis beacker
Separation between clevis bracket ends and centers of clevis pin holes
Radius of clevis pin boles

-§
g,
£
g
Hi

TECHNICAL SPECIFICATION 133

SUBIBCT: ORIGINAL ; FUNE, 1993

SECONDARY CLEVIS BRACKETS POR SPOOL [ Bav. Mo
TYPE INSULATORS PACE 1 OF §

Seosndary Clevié Beackets for Sposl type Innshwiers (Comt.)

10,

1.

INSPECTION:

The i shall conduct insy and tests w0 verify that the seoaadary
deadend clevis plies with the reg: of this specification. Nom-conforming
clevis are not acoeptable. NEA feserves the right to witness factary tests and reqoest
lest Teporis,

PACKAGING:

Sccmﬁrydmsbrackﬂlmmmnpmblccknspmmdmmkqﬂnﬂbemmdy
for Each package shall contain tweaty-five (25) brackets and shatl
bccludynwhﬂmmmemmfsmcwmm

OTHER STANDARDS:

The dimensional and | ; of secondary clevis brackets based on
wther i sorrally gnized standards are acceptable ondy if the requi of
such standards are equivaient 10 or cxcoed the requi of this ¢

BIBLIOGRAPHY OF REFERENCE STANDARDS:

1. ASTM AS70-79: Standard specification for hot-rolled carbon sive! sheet and strip
structural quality.

2. ASTM §75-82: Swundad specification for steel bars, carbon, hot wrought, special
quality, Mechanical properties.

3. NEMA Pub. No. PH2(-1979: NEMA Standards for galvanised fesmous insul
clevig,

4. ANSIC29.3.1986: American Naticnal Standard for wet-process porcelain
insulators (Spool type).

5. ANSEASTM A153-32: Sundard specification for sine coating (hot-dip) on irom
and sieel hardware.

Page 3 of §
1$1%

—

Secoudery Clevis Brackets for Spetl Tygt Lusulsters tCam.)

Rlﬁ- Radies of clevis bracket ends

R3 = Radiue of back of bracikst

Hi = Mounting hole dimenswas

Dimensions of cievis pins shown in Pigure 2 ame defined 32 follows;
D! = Diameter of clovis pin head

D2 = Diametsr of clevis pin shank

LI = Owverall length of elevis pin shank
L2 = Distance between end of clevis pin and center of cotter key hole

5. STRENGTH:

A NEA seoondary clovis brackes must be tapable of withstanding a side load of 1000
pounds at 90 degrees (o the wxes of the clevis bolt and mounting boll without exceading a
test deflection of 3/8 inch and & permanem deflection of 1/4 inch d at the center
of the pin.

The ultimate strengtih of NEA seoondary ¢levis bracked shall be equal w the load rating of
the: 3pool insulaors as follows:

o cl Sizeti i "
334 3 4500

6. TESTS:

Tests require use of porcelain spool insylators which conform o ANST C29.3-1980, {4].
The Joad shall be applied by means of a Joop of flexible stranded wire cable whase
dmumrshallmluneddwmdmsofmcmm]amwuegmm A spool insulator
failure shadl be regarded as 4 dlevis failuee,

7. FINISH:

The clevis bracket and clevis pin shall be hot-dip gaivanized in accordance with

ANSIJ'ASTM AISB 82 [5). All surfaces shall have 4 smooth finish and b free from
ishes or p The f *s symbol or identification mark shall be

phmdonlh:cicvuanduwlmdol'ﬂwpm.

Page2of §
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Sarsadery Clavis Wvuchity ur Byssl eype lanmdaiers (Coat) n
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Bucsddary Clevi Brackety Tor Spoed typs Inamigtors fCont.] REPUBLIC OF THE PHILIPPINES

B ’ w National Electrification Administration (NEA)
Digo SCOPE:
i This specification establishes dimensional and perfi i of d
f-\ mn;ng:kvnwndmﬂ:ilahchuh:;ueyeboluweyenuuwmaﬂwbh
r mountiog For equalizing sirains af corers.  Bach clevis shall he fumished with 2
compatible clevis pin and seli-locking key.
1 2. GENERAL:
$ y swinging clevis fumished to NEA specifications shall conform in all respesis
to the di ional and per i of this specification. The swingieg
Uige Mammmmmumwtmmummsmmms}zmsu
Thmt.ﬁ;umand i to other each other and are
adered part of this specification.
= | 3. MATERIAL:
Secondary swinging clevis shall be fabricated from hot-rolled open-hearth steel strip that
O vt L - — conforms o ASTM ASP0-T9, [1). The clevis pin shall be febricated from hot-rolied sieel
uM WL o F~r-] » that confornns ke ASTM AS75-BZ [2). These materials shall have a grade and quality that
ﬂlmlllﬂ—/ -T meets the sireagth requirements of this specification. The xelf-locking cotter key shall be
made from a non-fecrous metak,
‘ Wb.i
4, DIMEMNSIGNS:
The di i jtted Lol of ¥ swinging clevis brackets and clevis
) wlsdnllbemac:mdannewszEMAPub No. PHZO-IQTQ[)]and:s:hnwnm
WO DIMEMSTONG { INCHES) Figures | and 7, are defined as follows:
HEA CODE M0,
41 i Bl A = Width of clevis opening
B = of clevis throst
prmds oo | oKX @K uk ) ) € = Width of clevis body
D = Thickness of clevis body
ek d=% o ¥ E = Minimum dimension required for spool insulasors (ANSI Classes 53-2 and 53-4)
2T BT S TT PO - e Pye i Wiy VR Rl = Radius of clevis pin holes
= VARIATION, EXAMMEN C =3 - . . .
ee¥  f-% men  TeLOTEM ml.ﬁn FIT VLT, - P ARLST o, R2 = Radius of clevis body at opening
EXMLE; .
TRIS §S A CONCEPTMAL ORARING, THE MMAFACTURER 1S WESPONSIBLE I'u M PREFARITION OF TECHNICAL SPECIFICATION 134
DRAWHGS AD A DESIGN MICH NEEYS THE DIMEMSIOMAML, STRENCTH, A PENFORMAMICE
REOUINEMENTS OF THIS STAMDAND. . SURIECT: OREGINAL TUNE, 1993
FIGURE 2 Fage S of 5 SECONDARY SWINGING CLEVIS Ree Mo
SECONDARY CLEYIS PIN TS 153 PAGE | OF 5
Setudary Swingiog, Clevis (Comt,) L Secomery Gwlnging Clovls 1Cont.}
Dimensions of clevis pins shown in Figure 2 are defined as follows: xre nok accepuble. NEA rescrves the right to witness factary teats sad to request (e
D1 = Diameter of clevis pin bead :
D2 = Diameter of clevis pin shank 9. PACKAGING:
LI = Owerall kength of clevis pin shank
- g mngmmmhmmmmwmmm
L2 = Distance between end of clevis i and teoter of cotter key hole Sl contain ffty (50) units and shall be clearly
5. STRENGTH: Wmmﬂmmtmuﬂm}‘o
A seoondary swinging clevis must be capable of ting the followi 18 dendmnd 10.0THER STANDARDS:
luaquuxrmmsmmwdeeamnlDlofNEMAMNnPHN—IB??[?:] “Ihe i i 'Ildw‘ eGui of NEA d inging clevis, based
. ‘ on oty inter i dards are nccepbl cmlylfthe qui of
imm _ﬂsa\_gﬂl _mm a&hm“qmmwwmmemqmmqw:nﬁnadmmt
$12 3 000 11, BIBLIOGRAPHY OF REFERENCE STANDARDS:
4 3 4500 1. ASTM AST0-79: Standard Spocification foc hot riled carbon seet sheet 20d strip,
%, TESTS: stractural quatity.
During tests, the bracket shall be fitted with wet process insulators that are in " _ ~ 2. mm@n.wmrwmmmmwm
with ANSI C29:3-!9$U {4]. Test procedures described in Section 6 of NEMA Pub, No. propertcs.
PH20-1979 {3] include: 3. NEMA Pub. No. PH2I0-1979: NEMA Standands for galvanized ferrous insulator
a. Laads shall be applied by means of a loop of fexible stranded cable of a diameter clevis.
which shall not exceed the radius of the wire groove of the spool insutstor, Failore i in i
of the insulator shall be as 2 clevis failare, 4. ANSI %}Lwﬁ}: Amezican National Standard for wet-process parcelsin insulators

b. During testing, the cievis shall be attached o # steel block. 5. ANSUASTM A153-82: § 1 ification for zinc costing (3ot=dip) on iron And
7. FINISH: siot] hardware.

Secondary swinging clevis bracket and clevis pin shali be hot-dip galvanized in
wcordance with ANSZASTM A153-82 [3]. The clevis bracket shall bear the
manufacturer's symbol or identification mark. Mlmrﬁmmugbcmd\mdm
from Blemishes or other irregularities not i wills good iat

8. INSPECTION:

The £ shall k j ion and tosts 1o verify that the secondary
swinging clevis comply with the ru;mramenu of this docoment.  Non-conforming clevia

. - Pagedof 5
Page 2 of §
TS 13 TS 134



Secsudary Swingieg Clerte fCint.)
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% ﬂ'm-l-lﬂ IO BEETS THE BIMENSIONAL, TTRENGY OTHER PENFORM M
REDI IRGMENTS OF THIS STAMGAAD.
FIGURE 2
SECOMDARY SWINGING CLEYIS PIN
P Sols
1%
REPUBLIC OF THE PHILIPPINES

National Electrification Administration (NEA)

% Eiii»

PE:

mmmmmmmmmmmdm
deadend clevises used to support and deadend service a Coop

distribution lines. Each clevis shall be provided with 2 compuatible clevia pin and colter
key.

2. GENERAL:
Service dendend clevises furmished 1o NEA specifcations shall conform in all respects wo
the dimes:sional and requirements of this specification. These cleviges shall

perfarmance f
te designed 10 use 2-1/8 inch high spool Type insulalors, ANST Classes 53-1 a3 pr ANSI
Standard C29.3-1986 [4). The text, figures and references to other standards spplement
each other and wre considered parr of thix sandard,

1. MATERIAL:

Service deadend clevises shall be fbricated fromn hot-rofied open-hearth sieel strip tha
conforms w ASTM AS70-79, {1]. The clevis pin shall be fabricated from hot-olled sheel
that conforms 1 ASTM A675-82, [2]. These materials shall have a grade and quality
that meots (ke strength requirements of this specification. The self-locking cotter key
shall be made from a con-ferrous metal,

4. DIMENSIONS:
Di jonx end tok of service deadend clevis brackets and clevis pins shail be in

sccordance with NEMA Pub. No. PH20-1979, [3] and as shown in Figures 1 and 2 of
this documens.

Clevis bracket dimseazions are defined as follows:

= Width od clevis bracker opening

= Depth of clevis bracket throat

= Width of back of hracket

- mdwm

= Minl ired for ANSI class 531 spool intulator

o

TECHNICAL SPECIFICATION 133

SUBJECT: omiGAL | sung,

CLEVIS, SERVICE, DEADENDS, SMALL Rev.Noo
AR 1 OF 5

NEA CO0E W0 (B R T2 [t ] » [me] =
12301200 Jemssr P ] 8 ] R [R ] % | %
e TeR mmmnm
STNQLE LETTER Dl u‘lﬂ WY AT EXANMLES .a L.
br¥e  g:d ™w -rﬁtmmum ana
ctha LR} ) e
DR B STR e seom s e o
ok MASNENTS O NS STADMS. tand hadhls

SECONDARY SWINGING CLEVIS

Chk,. Service, Deadonds, Small {Cant.)

7.

5.

H = Mounting hole dimensions
R1 = Radini of clevis pin holex
RZ = Radius of clevia bracket ends

Dimensions of clevis ping shown in Figure 2 are defined as follows:
Dl = Dinmeter of cleviy pin head

D2 = Diameter of clevis pin shank

Li = Owexall length of clevis pin shank

12 = Distance between end of clevis pin and ceater of cotter key hole
FINISH:

WMMIMMMMMMMpMmm
with ANSI/ASTM A153-82 [3]. The clevis brackes shall bexr the manufacturer's symbol
uﬂmﬁuummrk. Aﬂﬂmmummﬁeefmmbhmam

peric or imegularities not i with good P
STRENGTH:
Service deadend clevis must be e of g the ulti dendend joad

mnmp(mulmsmlﬂlofh'ﬁmm Na. FH20-1979, 31, which for &
Class 53-1, 2 1/8 inch spool insulator is 2,000 Ibs.

TESTS:

During tests, the bracket shall be fitbed with spool-type i that are in 2

with ANS1 C29,3-1980, [4]. TutpmoeduruhchmSeﬂmbofNEMAM No.

PH20-1979, (1], inchude:

8. Loads shall be applied by means of a toop of flexible stranded cable of u diameter
which shall wov excoed the radias of the wire proove of the spoo! insulstor,  Failure
of the spocl vudator shail be regarded as & clevis fniluve.

b. During testing the clovis bracket shall be rigidly aitached to 1 sioel block.

INSPECTION:
The £ sihafl cond

and 1ests to verify that the service deadend

Pagt 2of §
TS 138



Chevia, Service, Desiends, Small (Coat )
clevis dics with the requi of this specifs

ay Noa-conforming clevit ane
not acceptable, NEA reserwes the right to witness factory tosts and request test reports.

9. PACKAGING:
Secondary ¢levis brackets with compatible clevis pin and cotter key shall be socorely

paciaged for skipping. Each packege shall contmin twenty-five (25) brackets aod shall be
clearly marked with the menufacturer's rame and Catalog No.

10, OTHER STANDARDS:
The dimoasionst and perfy i of secoadary clevis brack

other i jorally woized dards are P only if the requi
standards are equivalent o or excond the req of this de

based oa
of such

11, BIBLIOGRAPHY OF REFERENCE ETANDARDS:
. ASTM ASTO-T9: Standard specification for hot-tolled carbon steel shest xnd atrip

strucreral qualicy.
2. ASTM 675-82: Swandard specification for sieel bars, carbon, hot wrought, special ) -
quufity, Mechanical properties. N
3. NEMA Pub. No. PHX0-1979: NEMA Standards for gatvanized ferrons insal
clevis.
4, ANSI C29.3-1986: Amesican Natina! Stendsrd for wet-p poreelain insulasors
(Spool type).
5. ANSI/ASTM Al133-82: Smnderd specification for zinc coating (hot-dip) on iton and
steel handware.
Page Jof 3
TS 135 -
Clavk, Sorvies, Dostonds, fmall $Cout } h -
. big
f\__jr
i
Ligy
[ |
J\ -r- ¢
© Wik BIA P “F-l Lz
GALYARITING B
=]
EX COTE WO NOM AL 1 WENS 1005 { ICHESH
Lt 2 Ll [
ke 3 % uix X 4
KLLOWABLE VAREATION 4 INCHES
[ toX oL WGLE LETTER INOSCATES = wRRIATiON EXMMPLEN © + 1% PRR
bR 03 LETTEms mu:m oF (S1 val1ATHON, - SECOMG ARLAF Mav,
c %  n-% CRE T bl 1
LER ] e THIS IS b COMCIPIUAL DRANING TAE MAMFACTURCN 1S RESPOSCLE TOR THL PREPARAT IO
. DRANINGS AMD A DESIG% WHICH WEETS THE DIMEMSIMNAL, STRENGTE AMB OTHER PENFORMANC]
Ll Ly Psge 5 of 5
FIGURE 2 s s . -

SERVICE DEADEMD CLEVIS PIN

, Mu—y /fnz,,
e
8
Hﬁh'l‘ =i:_l_

hgy

W

WO IRAL DIMENS N | ENDSES)
L) L] € 0 Jhiwing ® L

NEA CDE MO.] MEALAN
B ATOR

sl A e R fFE]T %R ] D

ALLOWABLE YARDATHow © 1CHESH

acke  t-k SIMLE CETTEN DOICATES * WARIATION ExsuMLbi ¢+ ¥ Iuca
vk 9-% 190 LLITERS INQICATE +FIRST VARIATION, - SECDMD VARIATItM

EXAUPLTS cx - g -3 -
T - hi% N
4% X080 Turs s 4 CMCIPIi SRARINC. THE SMAFACTURIR 1S RESPOHSIBLE FOR THE PREPARATION OF
% ERARIARS AND & DESICM THIEH BEETS THE DIMEMSIIMAL, STREMGTH, AND DYHER PERFORMAMCE

RERUMEUENTS OF THIS STAHOMRC.
FIGURE i
Page d of ©
™

REPUBLIC OF THE PHILIPPFINES
w National Electrification Administration (NEA)

1. SCOPE:
This pecification establishes \!nd;mmmal :equlmnenu of service swinging clevises

naed to support service condh fidution lines. Each clevis shall be
fummwdmﬂumpmhbclempmuﬂmmhy

2. GENERAL:
Sexrvice swinging devises fi "‘mNFJ\, tfications shall conform in all rexpects to
the i icral ad perf of this specification. These clevises shall

bednpndmmzI!Smch:ponlmminau,ANSIChsss}landANSICZ‘)J-lm
3], The text, figures and refs 0 ather standards suppl each other and are
considered part of this specification.

3. MATERIAL:

NEA service swinging clevises and clevis pins shall be fabricated from open hearth sizel
sirip that conforms w ASTM AS70-79, (3. The clevis pin shall be made from steel that
hay a grade and quality thin meet the strength requirements of ASTM A675-82, [4]. The
self-locking cotter ey shal! be made of 3 oon-ferrous metal such as hard-drawn copper,

sluminum, brass or bronze.

4. PIMENSIONS:

The i i d of service swinging clevis brackets and clevis
pthlbeiuMmm!hNEMAmh No. vmo-mo £51, and as shown in
Figures | and 2 are defined as follows:

A = Width of clevis opening
B = Depth of clevis throet
C = Width of clevis body
D = Thickerss of clevis bady

Rl = Radiug of clevis pin holes
R2 = Radins of clevis body at opesing
E = Minimum dimension for NEA spoal insulasor ANSI Class 53-1

TECHNICAL SPECIFICATION 136
omomNaL |
Rev. No.

SUNIECT: JUNE, 1993

SERVICE SWINGING CLEYIS
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Sarvice Swiagiag Chrls (Cast )
Dimensions of clevis pins shows in Figure 2 are defined a5 follows:

D1 = Diametsr of clevis pin head

D2 = Diameter of clevis pin shank

Li = Oversll lesgth of clevis pin shank

12 = distance betweon end of clevis pin and center of ootier key  hole

£, FINGH:
Service swinging clevis brackess and clevis pins shall be hot-dip galvanized in accondance
with ANSUASTM A153-82, [1]. Each clevis bracket shali bear the manufachmes's
symbol or identification mark. All surfaces must be smooth and froe from blemishes or
6. STRENGTH:
Service swinging clevis bracket must be capable of meeting yitimate dendend load
ents of Section 10.1 of NEMA Pub. No. PH20-1979, which for 2 1/3 inch Class
33-1 ingulator iz 2,000 Ibs.
7. TESTS:

During fests, the bracket shall be fitted wilh a wet process insulator that complics with

ANSI C29.3-1986, [2). Test procedures described in Section § of NEMA Pub. No.

PH20-1979, [5), inchude:

2. Loads shall be applicd by means of a loop of flexible stranded cabic of a diameter
which shall not exesad the radivg of the wire groove of the spool insulstor. Pailure
of the spoot insulator shall be regarded as 2 clavis failure.

b. During tosting the clevis shall be attached 0 a siect block,

4. INSPECTION:

o shait duct inspection and tests o verify that servics swinging
demmmplymmunmqmdmm Non-conforming clevises are
rot acceplable, NEA reserves the right to witness factory tests and to require test
reporis.
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SERVICE SWINGING CLEVIS 13

Service Swlaglag Clevis (ol }

9. PACKAGING:
Sexvice swinging clevises with compatible cleviz pins and comer keys shall be securely
paciaged for shipping. Bach package shall contain fifty {50) units and shall be clearly
warked with the manufacturer's rame and cataiog Na,

10. OTHER STANDARDS:

Mmmmumudmmiumwudmsq based on
other i ptabl mﬂyﬂ'ﬂumqmmmumofmh
of this d

Mmq\nwmbumﬂn

v'

11. MELIOGRAPHY OF REFERENCE STANDARDS:

1. ANSUASTM Ai153-82: Staadard specification for rinc coating {hot-dip) on iron and
s hardware,

2. ANSIC29.3-1986; American National Sundard for wet-processed porcelain
insniators (xpool type).

3. ANSI ASN-T9: Standard specification foe hot-rolled carbon steel sheet and strip,
sructural guality.

4. ASTM AGTS-E2: Standard specification for steel bars, carben, et wrought, special
quality, mechanical properties.

5. NEMA Pub. No. PH20-1979: NEMA tards for galvanized ferrous insul
clevises.

4
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B REPUBLIC OF THE PHILIFPINES
Y4J) National Electrification Administration (NEA)

1. SCOPE:

This sprcification establishes the dimensional and physical requi of saddle type
d seatic-free inguk pmswbcuadon(:aopw&haddmhm
lines.' Each saddle type insulator pin shall be provided with accessorics shown and listed
in the document. Lead alioy threads at the top of insulator ping shall have one inch (1")
diameters for compatibility with pin-type insulators based 0a NEA Specification 200 [1].

1. GENERAL:
Sackile type insufator pins furnished to NEA specifications shall conform in all respects to
the dimensional and performance requirements sated in thiy docoment.  The teas, figumes
and ref: ko other dards suppl each other and shal! be considered parts of
this document,

3. MATERIAL:

Drop frged saddle type insulasar pins. shall be fabricated from steel that coaforms with
tither ASTM AS75-86, [2} or ASTM A576-86, [31.

Sadle type pin base and strap shall be fabricaied from steel which conforms o the
chemical and structural specifications of tither ASTM AS68-85, [4] or ASTM ASP-85,
[5). Scrap shall have small projections 0 bite into and prevent pin movement.

All insulator threads shall be made of & load alioy which meets the streagth rogquircments
of this d Di ons aivd tol are shown in Figure 2.

Cariage bolts and compatible square nuts must be fabricated in accordance with NEA
Specification 108, |6], but with dimensions as shown in Figure 3,

Compatible square lock shall be fabricaed from ial that ¢ with
requirements of NEA Specification 116, [7], and ANSI C135.1-1979, [!]

4. FINISH:

The saddle type pin and its accessories shall be hot-dip galvanired in accordance with

TECHNICAL SPECIFICATION L37

SUBJRCT: ORIGINAL l JUNE, 1993

SADDLE TYPE CROSSARM Pié Rev.No.

PAGE 3 OF 7

Saddie Typs Crossers Fin (Comt. )

9. OTHER STANDARDS:

The di ] sl perf quil an'liAsaddlelypunmhorpm
uuunbhubaudmalhu jonally are piable only if the
of such dard meqmvmmwewwdﬂtmqmmnmt:qmwdmﬁm

dncnmrmduendum:ﬂmba:dmgnandmnmmﬂadthruddmp
10. BIBLIOGRAPHY OF REFERENCE STANDARDS:

1. NEA Specification 200: Specification for overhead distribution line poncetain
ingulators.

2. ASTM AS75-85: Smndard specification for skeed bars, carbon, menchant quality, M-
grnde.

3. ASTM AST6-86; Standard specification for sieel bars, carbon, hot wrought, special
quality.

4. ASTM AS68-85: Standard specification for general requirements for sieel, carbon,
and high-strength, low-alloy, hot-rolled s cold-rofied sheet.

5. ASTM ASTO-RS: Standurd specification for swel, shees and strip, carbon, hot-rolied,
sructural quality.

6. NEA Specification 108: Specification for carriage bolrs,
7. NEA Specification 116: Specification for Jocknuts.

H. ANSIC135.1-197%: American National Stundard for galvanized steel bolts and auts
for overhesd line constructior.

9. ANS! B1.1-1982: Unified inch screw threads (UN and UNR whread form).

10.  NEA Specification [86: Specification for coarse screw threads.

Page Jof 7
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Saddiy Type Cirsspmras Wi (Cant.)

ANSUASTM A153-82, (S The yurfaces shall be smooth and free from blemishes and
sharp projoctions. Bach insulmor pin shall bear the masufacturer’s symbol or
identification meark in a place and manner which will not adversely affect the integrity or
wiilization of the pin.

5. DIMENSIONS:

The snddie type insulator pin shafl be specified on the basis of the dimensions thown in
Figure i.

6. STRENGTH:

Cantilever tests on saddle type insulator ping shall be conducted using the methods
illustraiad in Figure 4 and shall develop 2 mimimum strength shown in Note 1. Pins shall
be fixed on a rigid block md nwst develop the minimum strengths in any direction
without experiencing & deflection greater than ten (10) degrees.

1. Towsion tests: Afeer applying 150 inch-pounds of twxgue to the sieet thimble, it should
be rotaded an additional 130 degrees withowt stripping the Jead thread or breaking the
bow between the pin body and the Sead thread.

2. Tensile teats:  Afer applying 150 inch-pounds of torque to the steed thimble #t should
be capable of withaanding 2 minimum tensile load of 3000 pounds without stripping
or pulling off the pin.

7. PACKAGING:

NEA =kl type insulator pins shell be securcly packaged for shipping and handling.
Each lead thread shali be protected by 2 cardboard cover to prevent damage. Each
package shall contsin ten (10) saddle Gype insulator pins with all hardware and shall be
clearly marked with the muanufactiver’s name and Catalog number.

8. INSPECTION:
The f; shall p the 200 and tests & determnine if the
n:ldletypeunulmrpnawmhhumnplywnhme qui of this ¢
Noa~conforming assemblies are unacceptable. NEA neserves the right i witness Factory

etk and o regoest tesl reports.

Page 2 of 7
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Sadelle Type Cramara Pin (ot}

OTE 1. THIS 1S DE SIAMETER WRASED THE TAPENED LINGS MROUECTED AL Ot AasmE
ﬁﬂﬂ'%u um%mvmmu WM&

Tk L PR O THREMS PER CE

TILOGI0N & LEAD THMADS T DNCWES
Coemrtdl ol ol e o]l
Y ool riie]rmo] B | % | %) N
FLGHRE 2
DIMENSIONS FOR 1-IRCH LEAD CHREADS
{ALL DIMENSIONS IN INCHES)
Page 5 of 7
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Saddie Type Crassirm Fin (Coat.)

Hote 1. Minimm cantilever test load at 10° deflection =
800 pound

2, ANLE OF BEFLECTION & MEXBOED 45 TR ARTATION OF T SITRL
-t as':luumu un% AZTS OF Tt DUIMBLT A0 THE LIMD.

I 3. 1 "E'l-r ﬂ?ﬂ" lltt o m’r&" I.‘: %ﬁ’lﬁn
DA & STEL TIMILE SOV TO TNE LEAB TMREAD.
FIGURE 4
CANTILEVER TEST
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A REFUBLIC OF THE PHILIPPINES
YA/ National Electrification Administration (NEA)

1. SCOFE:

i

2. GENERAL:

Screw-type service wirehoiders furnished 0 NEA specifications shall amform in all
mpuumﬂmdinmiunlmdpwfmmquﬂmuof&iupaﬁﬁuﬁm_ The

ireold ety of a0 insul forced by a one plece pressed sieel shackle. The
insulator and housing are held wpesher by a copper rivet. A No. 22 wood serew fismly
fixed into the housing peemits e wi w0 be hed 10 wooden . The
text, figures and ref 1o other sandards suppl each other and shall be
considered part of this document.

3. MATERIAL:

A wischolder housing shall be fabricated from sheet stoel which eonforms 1o ASTM
A109-83, [1] or ASTO-79, [2].

The No. 22 wood screw shall be fabricated by the cold heading process from carban steel
roumd wire in accordance with ASTM AS49-82, [3]. The round wire shall mest the
requirements of ASTM AS10-82, [4). Alternatively, the wood screws can be fabricated
by the hol heating process from structural seeed made in accondance with AG63-82, [5) or
AG75-82, [6]. The insulator shalk be dry process porcelain with brown glaze, The
inmmmmhkﬂultbew~mmhytnﬁdwﬁm

4. DIMENSIONS:
‘The: sexvice wireholder dimensions are shown in Figure 1,

5. STRENGTR:

NEA wirtholders shall be tested in accordance with ANSI C29.1-1982, [},

TECHNICAL SPECIFICATION 138

SURIECT: ORIGINAL I HAME, 1993
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Sewrvice Wicshabler, Serww Type (Cont.)
6. FINISH:

The wirtholder shackle shall be hot-dip galvanized in accondance with ANSI/ASTM
Al53-82, [B]. The zinc coating of the No. nwmdwmbcapp\mbymme
hu-d:pprmmmmmmﬂ-ﬂ [8] or e deposited in

with ASTM BSX3-78, [9]. Thepmdmshﬂlmenmoﬂamfmewiﬂ:wﬂlmm
efges. Wireholders shall bear the f *s symbal or idsntifi

. INSPECTION:

Tho marufacturer shall conduct insp

and tests to determing if the wirsholders

comply with the requi of this specifi Noo-conforming wircholders are not

soceptable. mmwmw%mmmmwmmmm
3. PACKAGING:

Service wircholders shall be secarely packaged for shipping. Lach package shall comtain

hitty {500 wn’dwidetsmdahnllbecwlﬂymrkedwmﬂ:mmufammxmnd

9. OTHER STANDARDS:

16.

The dimensional and perk q
on other i ionall trod dards are accepiable only if the requi of
mmnmmwﬂm\mwmmmmqummsm

of screw-type service wireholdess, based

BRIBLIOGRAPHY OF REFERENCE STANDARDS:

. ASTM A109-83: Standard Specification for stweel, carbon cold-rofled strip,

. ASTM AS7G-79: Standard specification for hot-rolled carbon steel sheer and strip,

structural quality.
. ASTM AS540-82: Sumdard specification for sieel wire, carbon, cold heating quality,
for wood screws.
. ASTM AS10-82: Standard specification for general roquirements for wire rods snd
coarse round wire, carban steel
. ASTM AS63-12: Smndard specification for steel bars, carbon, merchant quality,
mechanical properties.
Page 2 of 4
T5138
Service Wirshalder, Scraw Tyge (Cont.)
¥4 ;
o, l
' c:::::::::::::::r:,::.:::\
' 1 L]
: I ’
L . /
o P
L '
[ o
—I‘.I £ i
: A
: r L
EEZsmsmsSEZEZIZTIISSIaSSsy

»
A
X -

FIGURE 1
SCREW TYPE SERVICE WIRE HOLDER
[wea"cooe m0.] 7510 10 22§

Pagrdof 4
TS 1%

Sorvies Wirakoler, Seryw Trps (Com.}

6.

T

&

ASTM A675-82: Sundard Specification for steel bars, carbon, ot wrought, tpecial
quality, mechanical properties.

ANST C29.1-1982: American National Standard for test methods for electrical power
in

ANSUASTM A)53-82: Sandard specification for zinc coating (hot-dip) on iren and
sted hardware.

ASTM DB633-78: Standard specification for electro-dep
and weel,

d costing of zinc on iron

Page 3 of 4
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REPUBLIC OF THE PHILIPPINES
National Electrification Administration (NEA)

I. SCOPE:
This specificat blishes the general d ] and perfornance requirements
of Ground wire connector.

2. GENERAL:
Connector Growndline furnished to NEA specifications shall conform in afl respect to
the: specific di jonal and perfi requi saed in this stiandard. The
text, figures and 0 other dards swpm) each other and shall be

idered part of this standard

3. MATERIAL:
Comector Groundwire shall be made from either [ron or Steel of 2 grade and quality
0 meet the h req: quired in the normal use of the comnector.

4. FINISH:
Groundwire conmector shail be free of rough or uneven surfaces so as to ensune safery
in handling and instaliation,

3. DIMENSHONS:
The Groundwire Connector dimensions are shown in Figure 1.

6. GALVANIZING:
Afier fabrication, groundwire comnecior shall be hot-gip galvanized in accordance
with ANST/ASTM A[53-82 [1).

7. INSPECTION:
The s shall condncl the Y dest to derermine if the Connector
Groundwire complies with the regui of this d Now-corforming units
are unacoopiable. NEA reserves the right to witness factory tests and shall receive

TECHNICAL SPECIFICATION 139
SURIECT: ORIGINAL | AUGUST, 1993

CONNECTOR GROUNDWIRE Rev. No.
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Comspoior Growmlwicy (Comt.)
lest reponis.
3. PACKAGING:

Groundwire Coanector shall be ly packaged for shipping and hendling. Each
pﬂn;eshaﬂmnminmhmdml(lm)amwﬂunbedmﬂymmmhm
manufacrarer’s name and catalcg number.

2. OTHER STANDARDS:

The dimensionai and pecfe i of C Groundwire base o0
other i hosally $zed dards are piable oaly if the mqui of
mmdsmeqmwmmormuw of this o

4

18. BIBLIGGRAPHY OF REFERENCE STANDARDS:

i ANSI/ASTM A153-82: Standards Specification for Zinc Coating (hot-dip) on
iron and steel hardware.

Page 2 0f3
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; REPUBLIC OF THE PHILIPPINES .
w National Electrification Administration (NEA) -
1. SCOPE:

This dard establishes Coop i for ground rod clamps used w0 comect 2
muudmmm:ifsmwvmmeizm»dmd

2. GENERAL:

Ground rod clamps furnished to NEA ification shall in all vespects io the
of this - Mmt,fmmdnmmmw:
wwmmmmum«dmdmm

3. MATERIAL:

forged ground rod clamp bodies shall be made of malleable steel compatible with
ASTM A663-82, [1] or ASTM AS75-82, [2). The rerining screw shall also be made of
weed that complies with ANST Standard CL35.1-3197%, [3] and shall have a square or
hcxlpnlhﬂd mhmmmaqummrmmm
of this standard

4. FINISH: : -

Ammdclmnpbodyshﬂbehol—dlpmmmmmmmudmmvmalﬂ
82, (4]. The retaining screw shall be cadmivm plated n o with ASTM AL6S-
80, {5]. The surfaces of the clamp body and screw should be smooth and free from
blemishes.

5. DIMENSIONS:

Dirsenioms of ground rod clamps shall be specified on the basis of grownd rod dixmeter
and NEA groond wire diameters (0.460 inch and 0.128 inch)

h:mmnﬁmnuumnﬁhhrﬂc@ndmmmmhmmme
q of this sand

Approximate dimensions of a typical NEA pround rod clamp are shown in Figure 1.

TECHNICAL SPECIFICATION 140
SUBJSECT: OQRIGINAL ! JUNE, 159)

GROUND ROD CLAMP B Mo
PAGE | OF 3

Cosimecter (rapdwiee tCont.)
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Growsd Red Clamp (Cont.)

6. INSPECTION: .
mmmmmmmmmmxrmmm
meet the requ Nen. g bolis are
mlyrqammupom

7. PACKAGING:

Ground rod clamps shall be seeurely packages for shippi Each pach shall sontain

mbmdmd(lﬂ))pmmdshaﬁbeclculymnbﬂﬁﬂ\thmu&cmm-mmd
catalog mumiber.

§. OTHER STANDARDS:
The di r 'md,_ ({ i of NEA ground rod clamps, based on

oiter | iE) d s are acceptable only if the reyui of such
mmmhthmmhmmmmuqmdlndudmumr

9. BIBLIOGRAFPHY OF REFERENCE STANDARDS:

{11 ASTM A663-82 : Stadard Specification for Steel Bars, Carbon, Merchant
Quality, Mechanical Froperties.

[2] ASTM A6¥3-81: Standand Specification for Steed Barg, Carborr, Hot Wiroughr,
Specigl Quahity, Mecharical Properties.

[N ANSICIAS 11979 1 American Maticna! Standard for Galvanized Steel Bolu and
Nuts for Overhead Line Construction.

[4]  ANSIASTM A153-82 © Same ay Others

[5) ASTM AI65-80 : Standard Specification for Electro-Deposited Coatings of
Cadmium oa Siegi,

Page 2 of 3
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Goowad lud Clump (Cont )

LN
THICKNESS

NEA CODE N0. 1731 00 30

FIGURE 1 Pagedof 3
CLAP FOR A %X 1M CROUMD ROD TS 140

Clamp, Angle Budpronion (Cant.)

a Compatibie hex ruts shali be fabricated from hot-rolled steel produced by the
open-hearth, electric-furnace or basic-oxygen procss and shall be of & quality and
grade suitable 1o meet the mqui of this d . Washers shall comply
with the requirements of NEMA PH10-1977 [3}, NEA. Specification 112 (4] and
lock washers with ANSI B16.2).1-1983 [6]. All clamp compomests shall be hot-
dip galvanized in accordance with ASTM A153-82 [3].

DIMENSIONS:

The following di ol

of the clamp shail be mel;

L. The cable sest shall be designed to dccept 1 range of conductorn fitked with anmor
Tods.

2. The clamp must clear the inmlstor by sufficient di s0 hat the wel arcing
distance will not be reduced.

The dimensions shown in Figure 1 are defined as follows:

A - Diameter of clevis head
B - Sepnnumbetwmhckofclcmmdmnu-lmeofdmpm
C = censer of cond: and fine of clevis gin
D = ngﬂiufclampbody

THREADS:

The threaded portion of the carriage bolt or T-bolt keeper shall, afier galvaniring, permit

the compatible hex nuts 40 be ros the entire length of the thread without the xid of wols.

mmmwsmmmmmuMmmmmum
q of ANSI Standard C135.1-1979 (1].

FINISH:

The clamp shakl have smooth surfaces without blemishes, matformations or other defecis.
The clamyp body shall bear the manufactures’s symbol or identification mark and the
clamp Caalog No. in 2 manner and Jocation which shall not impair the function of the
clamp. The mansfacturers symbol or identification: mark shall akso be locaied oo the
bead of each bolt.

Page 2 of 4
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REPUBLIC OF THE PHILIPPINES

T4/ National Electrification Administration (NEA)

This specification establishes the physical and dimensiosal requirements of angle
suspension clamps used cn Coop overhead electric distribution lines.

GENERAL:

Angle sugpension cizmps shall conform in all respects to the physical and dimensional
requitements of this ypecification. The clamps shall be svitable for comer constnaction
up o 90 degrees and shall be used on ACSR conductors fitted with ammor rods.

The clamp componsnts shall inclade the clamp body, keeper, carriage bolt and
compatible bex nut with washer, clevis pin and non-ferrous clevis key. An allernative
acceptable design shal! inchade the use of 4 T-bolt keeper instead of & separane kecper and
carvigge bolt. The text, figures and references 1o other sendards supplement each other
and are coesidered part of this document.

MATERIAL:

The clamp body and keeper shafl be cither cast in malikeable tron in accordance with
ASTM A47-T7 (1] or forged from C1038 SBQ sweed.

Carriage bolts, if needed and compatible hex nuts, shall be fzbricatad from the following
materials in accordance with ANST CI135.1-1979 [2].

1. Hot-headed bolts shall be made from hot-rolled steel produced by the open-
hearth, elecuric-fumace or basic-oxypen process and shall be of a quality and
grade suitable (0 mest the rexui of this &

2. Cold-headed boits shall be made from steel cold-heading wire produced by the
open-hearth, clectric-furnnce or basic-oxygen proe-m and shatl beofaqunluy and

grade sultable to meet the requi of this at. R after
forming is permittedt if necessary 10 comply with the requirements of this
document.

TECHNICAL SPECIFICATION 141

SURIECT: DORIGINAL I JUNE, 1992

CLAMP, ANGLE SUSPENSION Rev.MNo.
PAGE L OF #

10,

ion clamp phi with the _" of this &
ﬂamuemmhle NEAvauﬂnn‘htumm[acmm:Mmay
request test repares.

PACKAGING:

andmmvmfydmNEAn;le
Noa-

Angle soapension clamps shall be Jy packaged for shippi Each package shall
mmty-ﬁvsmmudﬂnﬂbenhﬂymﬁdmmmemnuhawsmrne
and Catalog No.

OTHER STANDARDS:

mmmmmmqmmnuofmmhnmdammm
on other i puable only if the reg of
mmmmmmmaemdth:mqmmnmuofm;dmum(

BIBLIOGRAPHY OF REFERENCE STANDARDS:

L. ASTM A47-77; Standand specification for malieable non

2. ANSI C135.1-1979: A Mational Standarg for galvanized see! bolts and
nuts for guerhead ling ConRIwCLon.

i NEMA PHI)- 197 NEMA Standards for gaivanized ferrous wash

4. NEA Specification 112: Specification for ferrous washers.
5. ANSI Bi8.2]. 1-1983; Ameriean National Standard for lock washers.
6. ANSI BL.1-1982: Unified inch screw threads {I/N and UNER thread form).

7. NEA Specification 186: Specification for coarse screw threads.

PageJof 4
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Clump, Angla Saspmion | Cont.}

MERIO S
A CODE NO. PACRACE
e [ YT ﬂgﬂ
P ] 0 [ ¢ | 9] € [mm fuax T | 7 LS
Yelid ! 3 e |oX fas {an | W a n

TS 1S A CIMCEPTUM nuwmrsmmummnmw
ke w MEETS THE DIMEMSFONAL, STRENGTH, MNP DIHER PERF ORMANCE

FIGLRE 1
ANGLE SUSPENSIGN CLAWP

Clamp, Suspesion, Grountwirs (Cout)
7. PACKAGING:

Clamp, Suspension, Groundwire shall be securely packuged for shipping. Each
paciage shall contain fwenty five (25) clamps and shall be cleacly marked with the
manufactures’s name and catalog number.

L 8 OTHER STANDARDS:
mmmmmimdwfommmmmunfﬂmcm Snspeunon

Croundwire based on other internati plable only it
hmmmummﬂmtwuumdmmmqmudes
documet.

9. BIBLIOGRAPHY OF REFERENCE 57T AN'DAIBS:

L ASTM AB63-82: Standard Specification for Steel Bars, Carbon, Merchunt
Quality, Mechazical Propestics.

Page 2 of 3
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1. SCOPE:

‘This 165 blishes the physical and di jonal of
GmmdmreSmpmnmChmumdmmopWelmdmnbuumhm

2. GENERAL:
The Clamp, Suspension Groundwine shall conform in all respects to the physical and
dimensional requirements of this specification. The text, figures and references o
other siandards supplement cach other and shall be considered part of this sandard,
3. MATERIAL:

Clamp suspension shall be made of iroa or steel, said matenial shall have a quality

and grade that satisfies the requi of this d

4, FINESH:
The clamp shafl have smooth suei; without blemishes, malformations or other
defects.  The ¢lamp body shall bear the manufactores™s symbol or identification mark
and clamp caalog number.

L8 DIMENSIONS:

Clamp, 8 jon, G i} di ions shown in Figure 1 are specified on the

bamsofﬂuuuofdcmndmwswmchﬂuwheuwd
[ INSPECTION:
‘The manutacturer shall perform inspection and test 1w determine if Clamp,

Suspension, Groundwire meel the requirements of this standard. Noa-conforming
bolty are unacceptable. NEA may request tes? reports.

TECHNICAL SPECIFICATION 142

SUBFECT: ORIGTNAL ALGUST, 1953

CLAMP. SUSPENSION, QROUNDWIRE Rev. No.

PAGE | OF 3

iy, Suspamsion, Gramiwion (Cont.)
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87 National Electrification Administration (NEA) P T o
1. SCOFE: - -
This dard establishes the physical and performance “ for a fi
pote band, and adapler, W be used by the Coops I the operation of the clectric
distribution system,
2 GENERAL:
The former pole band, furnish ‘mNEAmenﬁnhmsh]lomLfmmmﬂimu
o the physical and perfi G of this d ‘The text, figunes and
£i to other dards suppl cach other and or considered part of this
standard,
kB SPECIFICATIONS:

The yniversal pale band bracker, to be used when hanging transformers on non-wood
poles, thal do not have bolt holes in the desired places, shall have three contponent parts
namely: & tnsformer mounting bracket, cluster mount segment and a vertical adapier
plate, and the seceasary bolts.

To be shaped for hanging one, two, of thres transformers on a pole with 6 172 m 11-inch

dianeter. To have adeq gth for afely b g up to three 167 kVA iransformers
on 3 [op and bouoin band.

Each transformer mounting bracket and ecach vertical adaper plate to be complete with
two 5/8 % 1 3/4™-inch machine bolts for ataching tbe transformerns 1o the plate and the
plate 1o the bracket,

A 5/8°x6" machine boit shali also be provided for each - ing hracket
and each clugter mount segment. (see figurel).

INSPECTION:

The manufacturer shall perform the necessary inspection and iests o determine if the
goods complies with the specification. Non-confortning units are pable. NEA
reserves the right to wimess factory fests and shall neceive test reports.

PACKAGING:

The goods shall be individually packaged in » seitahle containes For & tropical clisate. Each
comminer shall be clearly labeled with the munnfacturer’s narse and catalog informalion,

TECHNICAL SPECIFICATION 144

FIGURE t
BANDED BRACKET
Cluster Mount
Sagmant

SUNECT: ORIGINAL | JUNE, 1993
BRACKET, POLE RAND, TRANSFORMER Rev No.
FAGE [ OF 2
i:'% REFUBLIC OF THE PHILIPPINES Hanger, Trsstormer, (Cluster Blonting {Co4L.)
U Nntlonal Electrification Administration (NEA) v INSPECTION:

% SCOYE: The masufacturer shall perform the necessary inapection and teits to determing if the
goods complies with the specification. Noa-conforming units are unacceptable. NEA
This ptandard exablishes the requirements for a Hangor, resrves the right to witness factory fests and shall rective tests reports,

performance
Teansformer, Cluster Mot to be used by the Coops in the operation of the clectric
distribution sysiem.

L8 PACKAGING:

2.  GENERAL: The poods shall be individually packaged in a suitabh for a typical climate.
Mmmhﬂhdnﬂyhbddwnhmu@msnmmdﬂnlo‘
Toe Hanger, deunmﬁmﬂmmmspmﬂndmsﬂnl!mfamman information.
pecis to the physical and g of this standard. The text,
figures and refy o other dards suppd each other and o considered part 9, QOTHER STANDARDS:
of this standard.
ma:mmmmwﬁmb-nmuﬂmmmmmuy
1 MATERIAL: are plable only if the requirements are equivalent W or

s,

The Hanger body shall be fabsticated from high sirength iton or sicel to meet the
strength fequirements in the normal wee of the switches.

FINESH:

The Hanger body shall be hot-dip galvanized in accordance with ANSI/ASTM A153-
B2. The unit shalt have smoodh surfaces withow blemishes, malformations or other
defects to ensure safety in handling and instailation,

DIMENSTONS:

Typical Hanger, Transformer, Cluser Mount for 3-50 KV A is shown i Figure 1,
STRENGTH:

The hanger shonld carry the load of the ransfarmer to be insmiled.

TECHNICAL SPECIFICATION 145

SURIECT: ORTGINAL

HANGER, TRANSFORMER, CLUSTER MOUNTING | Fav. No.

1 aucusr, i3

PAGE 1 OF 3

exceed the requirements quoted in this sandard.
18. BIBLIOGRAFHY OF REFERENCE STANDARDS:

1. ASTI A663-82: Standard Specification for Sweel Bars, Carbon, Merchant Guality,
Mechanical Prapestiss,

Page 2 of 3
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Hager, Tramsbovstr, Char Mounting (ConL} . ==, REPUBLIC OF THE PHILIPPINES
7" National Electrification Administration (NEA)

1. SCOPE:

This specification exablishes the physical and performance charactesistics of loop
-850 K\MA deadend clamps. These clamps shalt be used with all aluminum or ACSR cond on
) Coop distribution lines.

2. GENERAL:

lnnpdndendclunmsha]lcmfmnmﬂlmmﬂndmmalmdperfom
of this & The text, figures and mferences to other standards
wmmmmmww part of thix specification.

FURSHED Wity 3. MATERIAL:

&- i'- (3 !i "
{9 mm.] 2 (44 4ram) A loop deadend clamp shall have & body made of three pacts using Usbolis and nuts as
WACHNE BOLTS clamping hardware.

The top and bottom pressure pads shail be castings of high strength aluminum alioy 356
- In accordance with ASTM B686-82 [1] and heat treated 1o T6 temper in accordance with
ASTM B597-83 [2]. ‘The 1op peessure pad shall be attached to the U-boit,

REFERENCE DATA. The spacer shafl be made of highly conductive alumi be designed 1o interlock with
the Ui-bolts and be provided with guide fingers to ensure alignmeni of the condixtors.
LA OR EOUAL | J-emS The spacer shall be designed so that it camnof be removed wilhout removing the nuts and
- lower pressure pad.
MLA COOE MO ;MO0 24 4t

- The clamp shall also provide optimum contact areas for conductor contact, with flared
ends o reduce conducior stresses.

The U-bolis shall be made of stee] which conforms 10 the physical requirements of
ASTM specifications AG6I-82 [3] or A6T5-82 [4]. The sieel hex nuts shall meet the
requirements of ANSI BE3.2.2-1972 5],

Lock washers shall comply with the mquirementt of ANSE BIB.21.1-1983 [7].

TECHNSCAL SPECIFICATION 146
Page 3 of 3 - . susfecn: ORIOINAL | TunE, 1m
TS 145 LOOP DEADEND CLAMP Rev. No.
) PAOCE 1 OF 4
Lasp Desdend Clamy (Cont.} _ _ Laip Desdemt Chomp {Comt.}
4, DMENSIONS : standards are equivatent to or exceed the requi of thiz
Loop deadend clamp dimensions shown in Figure | are specified on the basis of the size .
of e conductor with which i is 10 be nsed. 10. BIBLIGGRAPHY OF REFERENCE STANDARDS:
5. FINISH: 1. ASTM B686-82: Standard specification for aluminum allay castings, high strength.
The steel U-bolts and nuts shall be hot-dip galvanized in accordance with ASTM A[53-82 1. ASTM ES97-8) Sundard practics for heat of aluminum alloys.
o w“:,’im"’m"“m:h?l:ﬂ be staoath and free from iat pracion, Tt 3. ASTM ASE3-R2: Standand specification for sweel bars, casbon, mercham qualy,
manufacturer's identification mark or symbol shall be lacated on each part of (he clamp . mechanical properties.
l;:dyd:;machU—hh.mammmmwhwhmm:mwuxmmnof " AT § ot secel bacs, ot ",

quality, mhmmlprq:uhn
6-' STRENGTH: 5. ANSTBIB2.2-1972: Square and hex nuts

Twmmadampsmhemdhholdmgvﬂmnfmemum
develup?iiormeof!m x*s rated C ions using oae boop
denclend clamp will devefop Iloldmgv:!lmeqmvllenlw

. ANSI B18.21.1-198): American Nationa! Standard for lock washers.

~ >

. ANSI B1.1-1982: Unified inch screw threads (N and UNR thread form).

. 30% of ruted srength of ACSR & NEA Specification 186: Specification for coarse screw threads.

b. 90% of rated gth of ded all i 3

7. INSPECTION:
Thcmuﬁaumshﬂlpeﬁmdwmmymwhnmdmmdaawmkfﬁem
deadend clamp complies with the requil of this & Non-oonfi

clamps are unacceptable, mmd\eﬂmuowm:sﬁmrymspnmmmm
and may request test reports.

8. PACKAGING:
Loop deadend clamps shall be sccurely packaged for shipping. Each packape shall ’
contain twenty five (25) clamps and shall be clearly maried with the manufacturer’s
name and Catalog No.

9. OTHER STANDARDS:

of loop deadend clamps, base on other

The di jonal and perfy q
! fonally galzed dards are ptable onty if the requi of such
20fd . Page Jof 4

&6
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Lavp Dewdand Clamp (Cont.5

NEA CODE RO. | ConBixToR o

1172 1025 | # - 2/ 2 2 &%

Page 4 of &
TS 145

mmiﬂ-t&-)

brackets are unscoeptable. NEAmﬂmngmmwmmfanotymMm
rEquest S5l rpatis.

7. PACKAGING:
Angls brackets shall be % kaged for shipping. Each pack shail
eonmnmlﬂ))bmhmudsbdlhedmlynurhdmlhmemuhcmm'smnd
Catalog No.

8. OTHER STANDARDS:

maammmmmmnmudmmkmmmw
on other i u\lyl!’lhc q of
swhslmdud:mequwﬂemwmexenedme " of this &

9, BIRLIOGRAPHY OF REFERENCE STANDARDS:

i. ASTM A575-81: Standard specification for steel bars, carbon, merchant quality, M-
Grade.

2. ASTM AS576-81; Stndard specilication for stec] bars, carbon, hot wrought, special
quality,

Page 2 of 3
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1, SCOE:
This wﬁcamwvm dropforgd md angle suspension brackets used to provide
additionmat ck for on angle of Coop distribution
Times.

2. GENERAL:
An;kmmbmhudﬂlmﬁommullwhmdiwmwm
P q of this d m:::uﬁ;ummdmfmmodnr
stindards supplement cach other and are idered part of this specifi

3. MATERIAL:

The suspersion bracket shall be made from steel conforming 10 e requirements of
ASTM AS573-81 [1] or ASTM AS76-31 [2). The brackess shall not be wekled. The
maerial shail be of a grality and grade wuitable to meet the requirements of this
docusnent.

4. FINISH:

NEA angk: suspension brackets shall be hot-dip gelvanized in accordance wilh
ANSUASTM A153-82 {3). The surfuces shall be smooth and free from shatp projections
or Memishes. The brackes shall be embossed with the factures’s symbok or
identification mark in a location which does not impair the bracket's function,

5. DIMENSIONS:

Angle bracker dimensions are shows on Figure 1. If brackets with different dimensions
are requined, sach dimensions will be included in the specification. In any case, the
material quality and grade requi of this & will stil! appiy.

6. INSPECTION:

The manufacturer shall perform the necessary inspection and tests to determine if NEA
suspension brackets comply with the requirements of this specification. Non-comrforming

TECHNICAL SFECIFICATION 147

SURIECT: ORIGINAL E JENE, 1993
ANGLE SUSPENSION BRACKET Rev.No.
PAGE 1 OF 3
¥
oL ain: \nie’ Y
j tulin . g

z e
"ML DIMEMSIONS IN INCHES
SECTION “h-a*
THIS 15 A COMCEPTUAL CRAWING. THE MAMFACTURER 15 RESPOMSIALE FOR THE PREPARATION OF
DRAWIAGS AN A DESTGN WWICH WEETS THE DIMENSIOMAr, STADNGTH. M@ OJTHER PERFORUANCE

INGS
MEDUIREMENTS OF THIS STANONRD.

FIGRE | Page 3 of 3
ANGLE SUSPENSION BRACKET At
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1.

4.

5.

6,

National Electrification Administration (NEA)

SCOPE:

"Phis specification establishes the physical and dimensional requincments of Bolt for used
a5 the wires ©0 secure conductors end hardware on Coop electric distribution lines.

GENERAL:

Bd‘[Shoukk:rEygN"' ished to NEA specifi shall conform in all respects
w the specific i 1 and pert g stated in this standard. The
eext, figures and reft to other standards suppl each otherand considersd part
of this standard.

MATERIAL:

Holts shall be made from cither iron or swee] of 4 grade and quality to meet the strength
requirements required in the noemal use of the isem.

FINISH:

Bolts shall be froe from imperfections or blemishes 50 as to ensure safely in handling and

DIMENSIONS:

The Bolt, Shoukder Eye, 3/4" shall be specified on the basis of the dimensions shown in
Figure 1.

GALVANIZING:

After fabrication, Boits shall be hot-dip galvanirzed in accordance with ANSIASTM
AlS3-82 1]

TECHNICAL SPECIFICATION 148
SUBIECT: ORIGINAL |  augusT, 993
BOLT, SHOULDER EYE. 3/4" Rev. No.
PAGE | OF 3
Bok, Sasplder Byy, 14" (Cont)

BOLY, SHOULDER EYE, 3 N (9mm) DIA.

DINEMBEN A & ten) | M (38.90) | M {40.04]

beaiimnt B s (em) | & (B2} * ()

SR OR WAL 4—~9E34 Lad

im.euzn omsxu | onese

MR ATRATE STRENETH « 15,000 e {00y}

Page3of 3
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Belt, Shquider Eye, }4* (Cont )

7.

10

i
b .

&

-

1.

INSPECTION:
The ufacturer shall conduct the y kaly &0 & if the Bohs, Shoulder
Eye, 34" plics with fhe requi of this d Noa ing units are

unaoceptable. NEA reserves the right 10 wimess faciory tesis and shall request tess

FEPOLTS.

PACKAGING:

The di ional and p qui ha:ndulmhumwvmullyrwogmzed
dards are prable oaly if the requi are equivatent o or excesd the

requirements quoted in this document. .

OTHER STANDARDS:

Thcdxmmomlmdpu’formnoemquuumnm of Bolt, Shoulder Eye, 3/4* based on
other i ptable only if the requiremnents of such
Mmmﬂvﬂemwnrcxmﬂmreqwewuqmm this document.

BIBLIOGRAPHY OF REFERENCE. STANDARDS:

1. ANSNASTM A153-82: Standard Specification fov Zinc Coaling (hot-dip) on lron and
Sicol Hardware.

Page 2 of 3
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REPURLIC OF THE PHILIPPINES
National Electrification Administration (NEA)

SCOFE:

This specificati blighes the di mﬂ:ym:qmmmu&dﬂhmm
which attach insulator strings o the of les and Clevis
bolts shall be widedwhhamchinebo&:mdcunulmy The clevis balt and the
machine bolt shall exch be fited with one compatible square nut.

GENERAL:

Clﬂnbohs.nnchmbdmsﬂnqumnuufumnﬂmmmspmﬁcmmm
conform in all respeces to the & i and physical reg of ihis
standard, The wex1, figares and refe to the dard v each other

and are considesed parts of this standard.
MATERIAL:

Drop forged clevis bolts shall be made from sieed that comforms o either ASTM
AS575-81, [1] or ASTM AS76-81, [2]. The machine bolt and square me shall be
fabricated in accordance with the requirements of ANS] Siandard CI35,1-1979,
[3]. The bok shall be drilled to accept a noa-ferrous cotter key. All matrials
shall be of quality e grade which saisfy the requi of chis sandard

FINISH:

The clevis bolt, machine bolt and sguare nuts shall be hot-dip galvanized in
accordance with ANSI!ASI‘M AI53-82, [4]. AB surfaces shall be amocth and free
from o imperte not i with good commercial practice.

DIMENSIONS:

The dimensions of clevis bolts are shown in figure 1.

TECHNICAL SPECIFICATION 149

SURIRCT: ORIGINAL |  JUNE, 1993

CLEVIS BOLT Rev. No.
PAGE | OF 4




Clevis Bat (Coad.}

6. THREADS:
T‘hemmdedpolﬁmuflbdﬂisbﬂhudﬂleaﬁiﬂebdlshﬂ!bepmﬁddwiﬁi
achine rolled thread, and befiore galvanizmg mus compiy with Clase 2 of the ANSE
standard for unified threads, ANSL BL.1-1982, (5).
Afier gaivanizing, the bolt threads shall permit compatible nyls to be rum the
entire thread length without the aid of tools.
7. STRENGTH:
1, Clevis boits shatl meet the strength roquirements listed in Teble 10
of ANSL C135-1979, [3).
2 A cold teyt shall be conducted in accordance with Section 6.2 of
ANSI C135.1-19%9, [3].
8. INSPECTION:
mmufmmmﬂpﬁmﬁumymmddummdﬂwdmsbdu
of this dard. Non-comforming clevis bolts are .
unancqﬁiblt NEAmHnn;htwmmﬁcunmﬂmymm
TS,
9. PACKAGING:
Clevis olts shall be securely paciaged for shipping. Each shail contain
twenty-five (25) clevis bolts, and dnlihedmr]y mmarked wiﬂ: the mansfacturer’s
name and catalog number,
10. OTHER STANDARDS:
The di = 'and-,—:’ q of NEA cievis bolts, baded on
ofher internationall d standard niabie only if the requi
ofmmdam“qmm:wwucudumnmtsqwmdinm
docwment,
11,  BIBLIOGRAPHY OF REFERENCE STANDARD:
L] ASTM ASTS-BE: Specification for Seeel Bars, Carbon, Merchant Quality,
M-Grades.
Pagel2ofd - o
TS 149
Clave Balt {Coud) wl
- ~
E"K-_—
| T'lm 18 R E -
T 5" W)
p—— 254
PETAIL OF MARHING ST
L
NEA CODE NO.| ( mecers:
0832 45 g8 3
0632 05 1 [[]
9632 95 12 12
632 95 14 4
TIIIS Is i mmu DRAWING. THE MaMFACTURER IS REGPONSIBLE FOR THE PREPARATICH OF
AMD A DESIGH WNICH MEETS THE DIMEMSI0MAL, STREMCTH. 4D OTHER PERFORSAMCE )
IEBI!REIEIITS OF Thl5 STAMDARD. - -

FIGURE 1

CLEVIS BOLTS Page 4 of 4
TS 149

Clevis Balt (Cowt )

[2] ASTM AS76-81: Standard Specification for Steed Bars, Carbon,
ot Wrought, Special Quality.
31 ANSI C135.1-1979: American Mational Staandard for Galvanized

Stexd Bolts znd Nuts for Ovexhead Line Construction.
4]  ANSI/ASTM Al133-82: Same as others.

5]  ANSI B].1-1982: Unified Inch Screw Threads { UN and UNR Thread
Form).

PageJof 4
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REFUBLIC OF THE PHILIPPINES
w National Electrification Administration (NEA)

1. SCOPE:
mmmmwmwmnmuofmdm
sepention clamps used w0 sitach p on the Coop
electrical distribotion system,

2.  GENERAL:

Mboltehvuaupenmndmnpadnﬂmﬁxmmaﬂmmﬂ;epbwmlm
of the These clatips thail be uted on ACSR and all-
ahsminam ponductors fitied with armor rods.

The clamp components shall include the clamp body, keeper, two U-bolts with
compatibie hex suts, washers snd clevis pin with a non-ferrons key, The wext, figures and
references 0 olber stasdards spplement sch other and are considered part af this
standard.

3. MATERIAL:

The clamp body and keeper shail be cast from a high strength aluminum alloy which
complies with ASTM B68S-82, {1].

U-bolis and compatible bex nuts shall be made from hot-rolled steel produced by the
open-hearth, dectric-furoace of basic-oOxygen and shall be of a quatity and grade
% mett the requirements of ANS? CL35.1-1979, [2] and ANSI B18.2.2-1972, [3).

Washers shall couply with the mequirements of NEMA PHIG-197T, (4] and NEA
Specification 172 [5].

Lock washers shall comply with the requirements of ANSI B18.21.1-1983, [7].

Al ctamp are hot-dip galvanized in dance with ANSUASTM A153-82,
8.
TECHNICAL SPECIFICATION 153
SUNECT: omomaL | nuwE, 19m
CLAMP, SUSPENSION, 2-BOLT Rev.No. .
PAGE 1 OF 4




Chanp, Suspendion, 1-BaX (Cont.)

4. DIMENSIONS:

The following dimensional requirements of the two-bolt clamp shall be mel:

a. The cable shall e designod o aceept & rangt of couductors fitted with armeor
Tods.

b. The: clamp must clear the insulator by sufficient distance 30 that the wet arcing
digtance will not be reduced.

The dimentions shown in Figure 1 ane defined a3 foilows:

A = Length of suspensions clevis

B« Separation between conductor seat and centedling of clevis pin

C = Separarion between chevis ears

D = Diameter of threaded portion of L-bolts

s, . THREADS:

The theeaded powtion of the U-bolts shall, after galvanizing, permit the comparible hex
nuts to be run the eotire length of the thread withowt the ad of wols.

The threads of the U-bolts and ible nuls shall be made in accordance with the
e of ANSI Standard C13%,1-1979, [2].

6. FINISH:

The two-bolt clamp shall have smooth surfaces without blemishes, malformation, or other
defects. The ctamp body shalt bear the manufacturer’s symbal or sdentification make in
a manner and location which does not impair the function of the clamp,

7. INSPECTION:
Mmmuf:smerﬂnﬂomdmadnqmmwmwmwmfymmmbdt
clevis supension clamp lies with the 1 of this specifi Non-
mfonnhngclnnpsmumm:pub!e N&mwmiwmm
inspection and tests and may request 18T repory.

Page 2ol 4
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Cliniip, Swspanaian. 2-H08 {Cont }
Bl | | pmin | o ovowonwom | ia | S, [
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LT 23 27| oueve | w0 ~© - o e | ®,000

hirs £ 3] coxom -9 (8] L] e = v £ .8 4, oo0

arw Low L3S *ve M- L2 ) v =3 3.3 m, o0
ams [F . ] 1.80 L] >V LS ) e - .2 T=2.000

IM1s IS b COMIMDM DUNDE. THE W0e# ACTRCH 15 MSPNSILE €U THE PAEPARLTION OF
PRANDNS weh m IR MEETS THE DIMENSIONAL, SIMENGTE, A OTHER PENFORMANCE
MERUIRERENTS l’ 5 $TAMNN,
FIGURE |
TWO-BOLT CLEVIS SUSPEMSEON CLAMP Pagedof 4

15

Clamp, Swpewion, 2-Bok (Coex.)

@

PACKAGING:

Two-bolt clevis clamps shali be sscymly packaged for shipping. Each package shall
mw,m)mmmumrymmmmswm
catalog number.

OTHER STANDARDS:

‘The physical and dimensional ch of NEA two-bolt clevis suspension clamps,

tted on other | ionadly gni dards are pable coly if the
quil of such dards are equivalent to or excead the reguirerments quoted in

thiy standards,

BIBLIOGRAPRY OF REFERENCE STANDARDS:

{11  ASTM BOB6-8Z: Sumderd Specification for High Strength Aluminum Alloy
Castings.

{21  ANSIC135.1-1979: American National Standerd for Galvanized Steel Bolts and
Ruts for Overhead Line Construction.

[3] ANSIB18.2.2-1972: Square and Hex Nuls.

[4]  NEMA FHI0-1977: NEMA Standards for Galvanized Ferrous Washers.,
[5] NEA Specification 112; Specification for ferrous Washers.

[6]  ANSIB18.21.1-1983: American Natlonal Standard For Lock Washers.

{71 ANSIBL.1-1982: Unified Inch Screw Threads (TN and UNR Thread Form).

{8]  REB Publication 186-1988: Standard for coarse serew threads.
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REPUBLIC OF THE PHILIPPINES

w National Electrification Administration (NEA)

[

SCOYE:

mwMWMcwmmmnmm
shead alectrical disidbution circuits, Each
MMMMMammmmm

GENERAL:

Alumi deadend clamps fi "mmmmﬂnﬂm{mm
all respects o the di jonal and p q ts of this standard
The tex:, figures and refy 0 other standant ppi each other and
are considered purt of this standard.

MATERIAL:

The diunp body shai) be Eabricated from high-sirength alumimum alloy
accordance with ASTM B636-82, J1]. The cotser pin shafl be made of sixinless
steed and the se¥f-locking cotter key of hardenad aluminum or brass. The [)-
bolis shail be cxprured 1o the wp pressune pad and made of steel which
conforms to the requirements of ASTM standards A663-85, [2] or A675-85,
£3]. The stesl nuts shall meet the requirements of ANSE BI18.2.2-1972, [4).
These smuderials thall be of quality and grade which salisfy the requirements of
this standard.

DIMENSIONS:

Dimensiona of cond: deadend clamps shall be based on the minimym and
MARKMET cOnMUCIor size with whic use is i jed. A typical fuctor
dead-end clamp is shown in Figure 1.

STRENGTH:

Conductor deadend clamps shaill have a holding capability 23 shown in Figure
1 of thiy document,

TECHMICAL SPECIFICATION 154

SUBJECY: ORIGINAL JUNE. 1993

CLAMP, DEADEND STRAIN Rav.No.
FAGE 1 OF 3




Clamp,

6.

.

Dasdeced Strain {Usnt.}
FINISH:

The: components of the clamp shat! have smooth serfaces, free from blemishes,
sharp proj and other imperfections which can affoct serviceability. The
mnu&euuer‘ndmhﬁm&mmukmsymboldunbehmndmdechmp

bodyoronth—bdl,mahﬂhmannuwmdlmm:mrm

function of the clasnp.

INSPECTION:
The Fa shall perforcn the Yy inspection and tests w0 determine
if the clamp lies with the requi of this standard, Non-conforming

clamps ame unscceptable. NEA reserves the right to witness any factory tests
and may request test reporTs

PACKAGING:

Cmducwrdudendciuvpamlh dcv:spmsmdcoﬂﬂ'heyx shall be securety
kaged for shi shall contaim twenty five (25) units and
slu!]bccluﬂymnﬂmdﬁﬂnﬂ:mufmm:namemdmnlugdm

OTHER STANDARDS:

Thedmmmmlaxlperfommoemqmmmmuofcmducmrdmdem

based on other inter y otabk only:nhe
il of such standird m..,' ] muu:mdtluemmnmnents

quoicﬂ in this document.
BIBLIOGRAPHY OF REFERENCE STANDARDS:

[11  ASTM B&36-25: Stancart Specification for Aluminum Alioy
Castings, High Strength.

[2}  ASTM A663-85: Standard Sp:nrcauan for Steed Rars, Carbon.
Meschant Quality, Mechanical Prop

31 ASTM AG75-85: Standard Specification for Stee! Bars, Carbon,
Hot Wrought, Special Quality, Mechanical Properties.

F4]  ANSI B1.1-1982: Unified Inch Screw Threads {UN and UNR

Theead Form).
[51 NEA SPECIFICATION 186: Stmndard for Coarse Screw
Threads.
Page2of 3
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REPUBLIC OF THE PHILIPPINES
National Electrification Administration {NEA)

1. SCOPE:
This specification establishes the phrysical and dimensional requirements of Clamp,
Conductor, Deadend, MumimmAﬂny These clamps shall be used with afluminum
mACSRwﬂlmsmwopdiﬁbuﬁmlm
2.  GENERAL:
Clamp,Cmdm,Dm AL Alloy thall coofort in all respects o the specific
| and perform stated in this standards supplement each
other and shall be consi part of this
3 MATERIAL:
The clamp body shall be fabricated from high-strengih al alloy in i
with ASTM B686-82.
4. FINISH:
The: clamp shail have smooth surfaces without blemishey, malformations or other
defects. The clamp body shall bear the mamufactires’s symbol of identification mark
and catalog number.
5 DIMENSIONS:
! jons of condy deadh chmplﬂullbewmﬂnuunmmmd
mazimum conductor size with which nse is intended. A typical dend
clamp is shown in Figure 1. Conductor deadend clumps shall have a holding
capability as shown in Figure 1 of this document,
6. INSPFECTION:
The facturer shall conduct the Yy test io o ine if the Clamps,
Conductor, Deadend, Al Alloy complies with the requi of this &
Non-conforming clamps are pishle. NEA reserves the right 1o witness facsocy
testy and 10 Tequest kest reports.
TECHNICAL SPECIFICATION 156
SUBIECT: OMIOINAL |  ADGUST, 100
CLAMP, CONDUCTGR, DEADENT, Bev. Mo
ALUMINUM ALLOY PAGE | OF 3

Clpnp, Deadond Strals {Cont)

OE ADEND
(=
e
Lo |_towousTow mmesy LN
NEA CODE W) TCHES { W) AL ALAM. STRONTH
i - TLes1
" 4 * 2 M i | s | omax
- b L] ve [ms [remn [=m & [ o0
H72 13 X0 001 | (20men) [most pawn|en | wo |7 wyrm|

TS & & mﬂci!‘ruﬂ. DREwa,
O ORANGE ANG

PRURE

HANUFACT LNER THE
& OESIN weaCH HIITS g ml rlﬂﬂﬂl AND OTHER PERTONMANCE

ot s

FIGYRE 1

Pagedof3
ONDUCTOR DEADEND (L AMP TS 1%

Clamspu, Comdincter, Dondend, AL Allsy (Cout.)

7.

PACKAGING:

Clamps, Conductor, Deadend, Al Alioy shall be securely packaged for shipping,
Each package shall contain twenty five (25) clamps and shall be clearly marked with
the manufacturer’s name and cataiog number.

OTHER STANDARDS:
di jonal fi il ol'Chmps, Conductor, Deadend, Al
Alloybuodonm jonally ghi are piable only if the
of such dards are squival too:exoeedﬂwreqmmmuqmmdm
fhis document.

BIBLIOGRAPHY OF REFERENCE STANDARDS:

1. ASTM AG63-82: Swandard Specification for Steel Bars, Carbon, Merchant
Quality, Mechanical Properties,

r 3 ASTM B686-85: Standard Specification for Alursinum Alloy Castings, High
Strength.

Page 2 0f 3
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REPUBLIC OF THE PHILIPPINES
Clamp, Comdacir, Do, AL Ally (Cot -~ - w National Electrification Administration (NEA)

This specification establishes the phymical and dimenzions! noquirenwots of Clamp,

mm'geggm_m mmmumwmmmumwacsammmcm
2. GENERAL:
Clamp, G ire, Desdend furnish ‘nmmmmmaﬂm
to the rexg of this derd. The teat, figares and refe 0 other d
spplement cach other and o considered part of this standand,
3 MATERIAL:
@’ The clamp body shall be fibricated from high strength fron or soel ® meet the mrongth
“i"“’""’ Tequirements in the norel pae of (e suitches.
4. FINISH:
- The Clump, Croundwire, Desdend shall have smooth sf without blewnish

w«mm:»mnfuyhmumhmmmmq
shafl be hot-ip gahvanized in accondance with ANSIFASTM A153-43,

REFERENCE DATA 5 DIMENSIONS:
AP v S ‘ﬂ;‘.{?‘ Typical Clamp, Growndwire, Dendend dimensions shown i Figure | are gucified on e
- . basis of the size of the couductor with which it is o be used.
ACBR (MCH) D - 588
- €. INSPECTION:
wrware sTames 0 | TOGED,
ERAR OR SN MO - 235 The mamifactares shall perform ingpection and teats to if the Clamp, Groundwire,
Deadewd meet the requirements of this standand. Non-conforming usits are usaocepable.
LA COOL w0 uTE ST 33 NEA request testy Toports.
TECHNICAL SPRCIFICATION 157
SUBJBCT: ORIGINAL ! AUGUST, 1993
R e J o
PAGE T of 3
Clamp, Groadwint, Deadeiud {Chnt.) Comxy. Cesedwice, Deadend (Cont.)
7. PACKAGING: -
Clamp, Groundwine, Deadend shall be b d for shipping. Each p shatl
cunmnmehmndr:d{lm)pmm;hallmkedmmthemanmrsmmeandwﬂog
numbe,
8. OTHER STANDARDS:
The dimensional and performance requirements bassd on cther imernationally recognized
slandards are acoeptable only if the requirements are equivalent to or exceed the
TERETEmENts Quoted In this document. CLAMP, GROUND WIE, DEADEND
10 BIBLIOGRAPHY OF REFERENCE STANDARDS:
— _.__, mn
). ASTMAS63-52: Standard specification fior Stesl Bars, Carbon, Merchant Quality, oo a% e Zhmimen
Mechanical Properties.
2. ANSI CI35.2-1979: American Mations! for Galvanized Steel Bars, and Nuts for
Overhead Line Construction.
Ao W (el [ 030 L0}
w | 8,000
wree st o | (g
SamAR G ERL 08 - 00437
MEA CODE MO 72 &8 arv
3ofl
Page 20f 3 Page 3 of

TS 157
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i‘a REPUBLIC OF THE PHILIPPINES

4.

Nntional Electrification Administration (NEA)

SCOFE:

This specification esmblishes the peneral dimensionsl and perf
of Ball Hooks,

GENERAL:

Bail Hoolks furnished shall coaform in adl respects to the requirements of this
specifications. The teat, figures and references to other sandards suppizment ench
other and shall be considered part of this specification.

MATERIAL:

Ball Hooks shall be made from either iron or steel of a grade and quality iy meet the
strength requinementy required in the nocmal use of the hooks.

FINISH:

Ball Hooks shall be free of rough or uneven surfaces and edges 3o ax o ensure wafety
in handling & installation.

DIMENSIONS:
A typical Ball Hook is shaw in Figure 1.
GALVANIZING:

Afer fabrication, bali hooka thall be hot-dip galvanized in acooedance with
ANSIIASTM ALS3-82 (1.

PACKAGING:
Ball Hook shall be | d for shipping & Ench packuge: shall

handling,
mmmuumm(mjmamum,mmmum
name & caalog no.

TECHNICAL SPECIFICATION 15§
SUBJECT: ORIGINAL | AUGUST, 1993
HOOK, RALL Rov.WNo. ____ .
PAGE 1 OF 3
Hask, R {Comt.)

REFERENCE DATA

el OO0
mmw {15,838}
TRALAR OR BODUAL [ ad ]
WEA CODE mO. W% o0

Page 3 of 3
TS 158

Hoak, Rnll {Camt }

OTHER STANDARDS:

& domal & pexf i based on other intermationally
WMWMMyﬂMm@mnmw»«
exoned the requirements quoted in this document.

BIBLIOGRAPHY OF REFERENCE STANDARDS:

1. ANSLIASTM AT33-82 1 Standard Specification for Zioc Crating (Hot-Dip) on
Iron and Steel Hardware.

Page 2 of 3
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REPUBLIC OF THE PHILIPPINES

74J National Electrification Administration (NEA)

1.

3

7.

SCOPE:

This specification establishey the dimensional and perfermance requitements of Plate,
Beinforcement, Crossarm %o support cocp overhend electric distribution lines.

GENERAL:

Paate, Rei Cn fursished shall conform in sl 10 the
requirements of this specification. mm.ﬁgmmm»mm
spplement each other and shall be congidered part of this specification.
MATERIAL:
Phu,hnﬁ:m&mnhﬂbemﬁfmmuﬁmmmmddamm

Quality to meet the strength

FINISH:

d in the normal use of the plate.

Plate, Reinforcement, Crossam shall be free of rough or uneven surfaces and edges
a3 ¥ emanre safety in handling and instailstion.

DIMENSIONS:

Nomimi dimensions of the Phate, Reinf Cronmem is shown in Figore 1.

GALVANIZING:

After fabrication, Plate, Reinforotrient, Crossarm shall be hot-dip galvanized in

acoocdance with ANSI/ASTBA A153-2 {1,

PACEAGING:

Plak, Reinforcement, Crosmem shall be ty packaged for shipping and handling.

mmmmmmeﬁmum)mmmmnhduﬂymmm
the mapufachirer’s name and catalog pumber,

TECHNICAL SPECIFICATION 159

SURTECT: ORIGINAL ] AUGUST, 1993

PLATE, REINFORCEMENT, CROSSARM Rev.Noo
PAGE 1 OF 3




Hinte, Zxlnlorcoment, Cresserm {Cont)
3.  OTHER STANDARDS:

The S ional sad perfi qui ofmy\l'lm Reinforcement,
Cmnmnlmnduothu jonalty are acoeptable only if
the of such dard :mqmvalﬂhnrmudtheuqmmqm
in this document.

9. BIBLIOGRAPHY OF REFERENCE STANDARDS:

I ANSI/ASTM A153-82: Sundands Specification for Zinc Couting (bot-dip) on
Tron and Steel Hinduare.

Page 2 0f 3
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REPUBLIC OF THE PHILIFPINES
Natnonal Electrification Administration (NEA)

&

1. SCOPE:
This i fi sizes and tol of conrse
WwfwmmmmmMmﬁeCmmm
sysiems.

2. GENERAL:

mmmmmmaummmmmmu

with carrent engineering hility., Di

staird in this documen: are in inches.
3. DESCRIPTION:

Screw threads on NEA fasteners shall comply with the requinemients of ANSI B1.1-1982,
3] andi shall be described by:

3. Thresd profile
b. Thread series

¢ Thread class
4. Allowance and tolerance
e, Designation

3.1 Thread Profile
The basic profile for screw threade is shown in Figors 1. The detign profile,

dexcribed from the basic profile, defines the maximum design dismeders for
internal and exteenal threads, shown in Figures 2 and 3.

In these diagrams, the fallowing symbols rep the primary di ions of the
wrew thread.

Dl = Mominal (Major) diameter
D2 = Minor Diameter
D3 = Piich Diameter

H = Hright of Pundamental triangle

TECHNICAL SPECIFICATION 186

SURIECT: DRIJINAL E JUNE, 1993
COARSE SCREW THREADS Rev. No.

FAGE 1 OF &

Wiot, Ralufsrcomant, Cremers (Cmt)

PLATE, REINFORCEMENT, CROSSARM

sniz03200) HY-T P

HISmm} STHEL
THICONESS
ii!i -l/-ll—d\ 4 n (0.6 em)

REFERENCE DATA

WRELAR OR SOUA J-ZRETES

BEA. COOE W3, A0 00 Y

Nete: FON BXA0 = CROSSANM EIT

Bk, Gay (Comt.}

Page Jof 3
TS 159
name and Catalog No.
OTHER STANDARDS:
The ional and perf i based on other intemationalty recognized

m“mq:umomynfwemqulmnumeqmumwormm
requirements quoted in this document.

BIBLIOGRAPHY GF REFERENCE STANDARDS:

1. AMSUASTM A153-82: Standard specificarion for zinc costing (hot-dip) on iron
and sieed hardware.



Hoak, Guy {Cont.)

HOOK, GUY
B s Jox fo nar o o
i
iy Attom) Xi%SEnw)
w005 am)

nga coox L | meanog |

FIGURE 1

Page Jof 3
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Finte, Gy x('-:.lr

contain ooe hundred {100) items and shall be cleacly marked with the manufacturer’s
rame swd Czialog No.

OTHER STANDARDG:

The dimensional and performance fequirements based w ather intemationalty recognized
siandands are acceptable only if the requirements are equivalent @ or exceed the
Tequirements quoted in this document,

BBLIOGRAPHY OF REFERENCE STANDARDS:

1. ANSUASTM A153-82: Sundard specificarion for zing coating (hot-dip} on iron
and sigel handware.

Page 267 3
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REPUBLIC OF THE PHILIPPINES

w National Electrification Administration (NEA)

I SCOPE:
This specification estahlishes the general di ional and performance requirementy of
Guy Plaies for use on Coop overhead distribution tines.
2. GENERAL:
Guy plates fymished shall conk in all resp to the requi of this
The text, figures and refe to other dards supp each other
mmﬂummdm:m.
1 MA'IT.IUAL:
Guymmubemhﬁmumsmwmdagndemdqwmywmu
qui ‘lnd\emﬂmofﬂnplmnmpohmmbm;
dlmudhyuym.
4. DIMENSIONS:
Mominal dimenslons of the stndsd Guy Plate is 4° X 8° X 14 gauge. The plates are
Eormednnﬁ‘ndhumdylé‘nﬂhdummwdwmwm A typical guy
plats is as shown in Figure 1.
5. GALVANIZING:
Afer Sibrication, guy plates shall be hot-dip galvarized in accordance with ANSIASTM
AlS382[1).
6. FINISH:
Guy piates shall be freo of rough or uneven surfaces wnd edges 30 &y i e safety in
bandling td ingaliati
1. PACKAGING:
Guy piates shall be ly packaped for shipping and handling. Fach package shall
TECHNICAL SPECIFICATION 161
SURIECT: ORMGENAL I JUNE, 1993
PLATE, GUY Rov. No.
PAGE § OF 3
Pime, Guy (Cont.)
PLATE , GJY
(—'—-——"—Seﬂlﬁ_-_Fllﬂlﬂ
H ° ol-—i-mﬂ-l
intriim ) [t G
o e »
i
e Bin{2O3E ) —
B [m:nnzn. [oununu

FIGURE 1
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REPUBLIC OF THE PHILIPPINES

VU Natlonal Electrification Administration (NEA)

SCOPE:

This specification establishes the general di jonal and perf pat of
Gmndmdlwfwum&opmdlnﬂblﬁmﬂm

GENERAL:

G dwire clips furmiched shall fi in all resp w the requi of this
specification. 'The text, figures ant ref o other dards supph each other

and shall be considered parts of this specification.

MATERIAL:

Clips shall be made from either tron or steet of a grade and quality 1o meet the strength
requirements required in the mormal use of the clips o securely Rasten ground wines i

wood poles.  Material used in the fabrication of the clips shall be in accordance with
ASTM AS75-73 [1].

4, DIMENSIONS:
inal di dons of the gr olip sre ax shown in Figure 1,

5. GALVANIZING:
ARer fabrication, groundwine clips shall be hot-dip galvanized in accordance with
ANSI/ASTM A153-82 [1].

6. FINISH:
Clips shall be free of rough or uneven srfaces aad adges 30 as to ensurs safety
handling and instaitation.

7. PACKAGING:
Groundwire clips shall be Aaged for shipping and handling. Each package
Mlmmhmﬂrﬁ(lﬂbmmﬂnﬂhdﬂdymmﬁ\e

TECHNICAL SPECTFICATION &2
SUBIECT; _ ORIGINAL | IUNE, 1993

CLIP. GROUND WIRE Rev. Mo, __

PAGE t OF 3

Clip, Cround Wies (Cant.)

[as om0 [emo o a]

FIGURE 1

Page 3 of 3
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Clp, Greumd Wire {Coat.}

manufacurer's name and Canlog No.

OTHER STANDARDS:

The dizensiona] md perfarmance requirementd based on ather internations!y recognized
standards are accepmble only if the requirements are cquivalent o or exceed the
requizements quoted in this document.

BIBLIOGRAFHY OF REFERENCE STANDARDS:

i ASTM AS73-73: Suanderd specifications for hant quality hot-rolled carbon
steel bars.

2, ANSI/ASTM A153-82: Standant specification for zinc cealing (hot-dip) on iron
and see hudwaze,

Page 2 of 3
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T, REPUBLIC OF THE PHILIPPINES

¥&# National Electrification Administration (NEA)

SCOPE:

This specification establishes the general di ionat and performance requirements of

Pipe Spacers for use on Coop overhead distribution lines,

GENERAL:

Spucers furnished shali conform in all respects to the req of this sperification.

The text, figures and ref i ather stand each ceher and shall be
adered parts of this specificati

MATERIAL:;

Pipe Spacers shall be made from stoel, Grade 1019, and in accordance with ASTM
AST0-75 (1.

DIMENSIONS:

Nominal dimensions of the pipe spacer are 1 12" long by 1/4” thick steel with the inside
diameter of the pipe equal 10 3/4”. A skesch of & typical spacer it shown in Figure 1.

GALVANIZING:

After fabrication, spacers shall be hot-dip galvamized in accordance with ANSUASTM
A153-82 [2).

FINISH:

P@emhﬂbﬁudm@ummﬁmmwpmummﬂﬂy
i banctling asd insmibation.

PACKAGING:

Pipe spacers shall be 1 Yaged for shipping and handling. Each packapge shall
mnnmhmdrnd(lﬂﬂ)immd;hﬂbeclmiymhdw:ﬁhmanuﬂms
name and Catalog No.

TECHNICAL SPECIFICATION 163

SUBJECT: ORIGINAL I FUNE. 1991

SPACER, PIPE Rev.Ko.

PAGE 1 OF 3




Spacet, Mps “:-'-.)
8. OTHER STANDARDS:

The di i ated on other imernatienafly recopaized
nndudsmwcepnblzmlysfﬂzmquuzmenumeqmvﬂmlwntm the
requirements quoted in this document,
9. BIBLIOGRAPHY OF REFERENCE STANDARDS:
1. ASTM AST0-78: Specifications for hot-rolled stee] sheet and srip, sructurs!
quality.

Fa ANSIASTM A153-82: Suandard specification for zinc coating {hod-dip) on iron
and stes] handware.

Page 2 of 3
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REPUBLIC OF TH.E PHILIPPINES
w National Electrification Administration (NEA)

1. SCOPE:

Thiz th iblishes the general di l and perf b of

Amﬂmlmmﬂng&mfwmmﬂonpwdmhmhm
2. GENERAL:

mmmmuﬂmmwmmmmmaﬁmwm
the: guy strand and the anchor rod. Clamps furnished shalt conform in il resy to the
requirements of this apecifitation. The txt, Ggures and references to other standards
sopplement each other and shall be ideced parts of this specificath

3.  MATERIAL:
Bonding clumps shall be fabricated in accordance with NEMA PH-23 [1).
4, DIMENSIONS:

Nomial & g of a typical bonding clammps are shown in Figure 1, for 5/8" single-
eye rod.

5 GALVANIZING:

Afier fabriczrion, clamps shall be hot-dip gabvanized in accordance with ANSI/ASTM
A153-82 [2], 25 needed,

Clumpa shall be free of rough or uneven surfaces and edpes 30 as 0 ensure salety in
handiing and installation,

7. PACKAGING:
Clamps shall be securcly packaged for shipping andt handling. Each package shall

contain one hundred (100} items ead shall be clearly marked with the manufacturer's
rame and Catalog No.

TECHMICAL SPECIFICATION 164
SUBJECT: ORIGINAL T SUNE. 1993
CLAMP, ANCHOR ROD, BONDING Rov.Now

PAGE 1 OF 3

Symter, Pipw {Coml.}

SPACER, PIPE, % IN (19mm) DiA.

3 4 erACE STERL
(24 em)X (6.3 mm)

NEA CODENO. | 60007501 |

FIGURE 1

Page 3 of 3
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Clamnp, Anchar Bod, Boading (Cout.)
5.  OTHER STANDARDS:

The dmwul and performance tequirements based on other internationally recognized
D only if the requi are equivalent o or exoesd the
requirsments qlnlnd in this document.

9. BIBLIOGRAPHY OF REFERENCE STANDARDS:
i. NEMA PH-23: NEMA Standards for Steel and malicable iron guy clamps.

2. ANSI/ASTM A153-82: Smndard specification for zine coating (hot-dip) on iron
and steel hardware.

Page 2 of 3
TS 164



) ) _'.%‘; REPUBLIC OF THE PHILIPPINES
Clmn, e B, o ) S_— 74/ National Electrification Administration (NEA)
1. SCOPE:
This specification exablishes the physical requi sizes and tol of coarse
screw thready for bolis, anchor rods and nuts used on the Coop electric distribution
sysiems,
2. GENERAL:

This specification shall define the parameters of the coarse screw thread form which Is
consistent with curment eagineering practice and i ional piability. DH i
stated’ in this document are in inches.

3. DESCRIPTION:

- f SaewthmdsonNE.\ﬁswms)n]lmmpiywimmemquimofANSIBLl-lm.
[ [1] and shail be describedt by:
— ; |_+

+  eOsal  -f ! : -
i
. !%htwnl-'J +—h fotrz tom)

[

3.1  Thread Profile

The basic profile for screw thieads is shown in Figure 1. The design profile,
described from the basic profile, defines the maximum design diameters for
internal and external threads, shown in Figures 2 and 3.

NEA CODE NO. 1171 1f 10 SINGLE-EYE In these diagy the following symbols rep the primary dimensions of the
NEA CODE NO. 1171 11 20 TWIN-EYE ’

Dl = Nominal (Major) diameser
D2 = Miner Diameter

D3 = Pich Diameter

R = Height of Fundamental triangle
FIGURE 1

TECHNICAL SFECIFICATION 186
- SURTECT: QRIGINAL JUNE, 1993

TS 164 COARSE SCREW THREADS flev, No.
PAGE | OF §

Comrst: Siceww Throads (Cont.) - Costse Scorew Thrasds (Coat)

P = Pich basic major d inal) and are applicable for lengths of engugement
from five (3) pitches up o one snd one-half (3 '2) diameters (Figure 6).
3.2 Thread Series

K 3 o c. Major diameder Wlerance for external threads shali be based on piich only and
Thread series defines diameter-pitch combinationt identified by the nuniber of shall be applicable for all lengihs of engagement.
theeads per inch sssoctated with specific diameters as follows:

i d. Minor di C for | threads shall be for reference only since
Moeinal Nurmber of the minimem minor diameter of externat threads is not specified.
Diameter Threads
(Inches} perinch ¢. Major diameter wolerance for internal threads shall be for a reference paly
e s since the maximunr emjor dizmeter of an intermal thread is nol specified.
72 13 ’ ! f. Minor diameter tolerance for internal threads shafl be based on a length of
;}f: :El) engagement up w0 one and ooe-half (I 172) diameters,
4. BIBLIOGRAPHY OF REFERFNCE STANDARDS:
3.3 Thread Class

i. ANSIBL.I-1982: Unifled inch screw threads (UM and UNR thread forms).
Thread class defines the amount of tolerance and allowance specified for threads,
The allowance for NEA extarnal conrse threads shall be uwted 10 accommeodate a

zinc or tin coating -
34 Allowsnoes and Tolermices Table |
Tol ALl Extemnal Coarse Thread:
a. The atiowance of 4 coarse thoead thall be the difference between the design 2l of - :
diameser and the basic dlipmeter. Figures 4 and 5 prosent the aliowance of Diamster (nches)
;x:?lﬂ and inderaal M D Y. The symbols rep . Major (D} Pitch {Dy)
Dl = Nominal (Major} Dinmeter Nowminal
DA = Actual Diameter Sixe ANSI Allow- .
E? = Allowance and Series | Class ance Max, Min.——Tol. Max. Min
D2 = Nosingl Pitch Diameter Thread &2)
oA T hatual pach Dismeter v213 [umc | 2a | ocoots | oses | o4ere [0.0050 [o.ases [0.4e
D3A = Actal Minor Diameter Ll
5/8-11 UNC 2A 0.00t6 ; 0.6234 | 0.6113 | 0.0055 | 0.3644 | 0.55
Tolerances and allowances of coarse thread forms are presented in Tables | 87
and 2.
3/4-10 UNC 2A 9.0018 0.7482 | 0.7353 | 00039 ! 0.6832 | 0.57
b. Pich diameter tolerances shall be hased on 2 length of engagemens equal to the 7
Page 20 6 - - Page Jof 6
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Cotrse Serew Threads (Cont,) - -~

-—— .
n..!;__ - f44.
L’-_"""H'_!—:
3 - _i_
L, gt 101, B FIGURE 1
Table 1 PENTTTATT TN BASIC PROFILE OF
Tolersnces of Internal Coarse Threads | I :
Diameter (Inches) UL L]
Major (I,) Pitch (D)
Naminag
Sire and [ ANSI Major
Thread | Series | Class | (D) | Max. Min. —- Tol. Max. | Min.
12-13 | UNC | 2A 10.500 { 0.4360 ] 0.4170 | 0.0065 | 0.4565 | 0.4500
5:8-11 | UNC | 24 §0.625 | 0.5460 | 0.5270 | 0.0072 | 03732 | 0.5660
3410 | UNC | 2A {0.750 | 0.6420 | 0.6420 | 0.0077 | 0.6977 | 0.6850 ) -

Pagc 4 of 6 - - Page 3 of 6
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Course Serew Thrests (Comt.) REPUBLIC OF THE PHILIPPINES
- U National Electrification Administration (NEA)

- SIC 7o 1. SOOPE:

| ‘ %A"' 1\\}‘ m: ‘.\ FIGURE 4 ‘This specification establishes tw dimensions) and per i of jumper

: I /-"_‘-‘ ALDBNEE FDR EXTERAL Mwlm&lﬂtﬁuﬂ]&ﬂmﬂhmmﬂmmmmm
i LI, 1 DAESE THIEAS electric distritrution les.

1
;5 2. GENERAL:

O The jusper tiand-off pin is designed for primary valtge jmper support. Lead alloy
muudd&ewmhﬂm&mﬁaﬂum(l)m«m
and three: cights (1-3/8) inch for compatibility with pin-type insubsors, A standard 5/8°
mnmumelyw(uunﬁu)wmewwmnhhmdm
provest the Jows of the nu. Tuaaper stnd-off pins furmished to NEA apecifs shall

form in alf tesp 1o the requi of thiy dard mm&.ﬂgun:md
references o other standards supplement each other snd shall be considered pery of this
sandard,

3. MATERIAL:

FIQRE § - - 1. Jumper stand-off pins shall be made from & minimm of one inch (57) wide, 12-
[} f ALLEENCE FOR DTN gaage hot dippedt gatvanived flat steef of a grade and quality D moet the strength
yd

COMRER. TWREADS and performance requirements of this standard,

[%:] 2. MMM&MM:MMM:MMquﬂWmﬂb&wM
the strength and performance reg . in this

L] 3. Squarc noix shall be fabricated from ial that compliet with the g
: of ANSI C135.1-1979, [1] and in accordance with the requirements of ANST
B18.2.2-1972, ).

4, DIMENSIONS:

Jumper stand-off pins shall conform ko the di dons | # in Figure 1. Lead
thaeads shall confi to the di ions p d in Figure 2.

" ""_‘Lo—“"l TBCHNICAL SPECIFICATION 190
EXTERNK. SUBIECT: ORIOINAL |  JUNR 19

- SUMPER STAND-OFF FIR Rov, No.

Page 6 of & PAGE [ OF §
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™ ) ~ Jumper Stand-ON Mo (Cant.)
3. STRENGTH:

1 i be 1 i L i
Thehmpumd‘affm:ﬁ capabls of supporting “’m"’“"““mi’ Sutaper stand-off ping shall be securely packaged for skipping and handling. Each ead
bockling, There should pertanent deformation after pound - thread shall also be protecied by a candboard cover 1o prevent damage. Each package
removed. shall contxia fifty (50) jumper suand-off pins, and stk be clearly marked with the

9. PACEAGING:

2. mmmmmmmmwwﬂmmmmmﬁe t sl '
lests specified below " 10.0THER STANDARDS:
&. Torsion Test ’ 'nle“ " t and perf g of NEA jumper stand-off piny, based on
After an initial apphication of 50 inch-pounds of torque do the sieel jusaper § it o Ay e of sich

muh:ds eqmvlklt exceed the requirements quoted
mmm.mummwmmmmﬁ e wor the in Wi document.

without damage 1o the thresd by stripping or breaking of 1L BIBLIOGRAPHY OF REFERENCE STANDARDS:
the bond between the pin body and the thread.

[} ANSICL3S.1-1979: American Natiorl Standard for Galvanized Steel Bolts and

b. Temile Test Huts for Ovorhead Line Construction.
Ahes installing 2 siec! thimble on the lead thread with & rgue of 50 inch- : {2} ANSI BI18.2.2-1972 : Square sud Hex Muts,
pounds, the lead e shall withstend 2 minioum foad of 1,000 pounds in
tmision without stripping or pulling off S pin. The Joad shall be applied io ~ - 3]  ANSUASTM Ai53-82 : Standard Specification for Zinc Coming (hot-Dip) an
the thimble whils ths pin is restrained by the square nut. Tron and Steed Hardware.

6. GALVANIZING:

After fabrication and prior to casting of the lead threads, the steel juniper stand-off ping
shall be hot dip galvanized in accordance with ANSIYASTM A153-82, [3].

7. FINISH:
Jumper stand-off ping shall be free of rough or uneven surfaces and odges 30 a5 o ensure
safety in bandling and installation. Each jumper siand-off pin shall bear the
manufacturer’s symbol or iderification mark tn & Jocaion and manner which shall oot
impair its function.

8. INSPECTION:

The f ahall make ad mudeummewlmherum;umperm-oﬂ

mmuhmadcouﬁummemmmmﬂi qui of this Mon-
g pina are prable. NEA regerves the right 10 witness factory 1wt and
may request test reports.
. - Pagz3of §
Page2of 5 TS 190
TS 190
Jumper Stand.OF Pin (Cont.} ' - See dors L
y Eo Aat.
i !
6% oraft Mezmissible
|
b .109* +.00s
T i £-075* ».007
- |
£ R ; I_T
1784 R, Permisaibla
5/8" e
Square Mut ;
doca 1. This 14 tne Adsmater 4 b the d linas
_L projactad aieng the cutside surface of the threads AT
s the top wxtsrmity of Che lsad head. Tapar aquala 1/26
inch in dimsetas per inch in lang=h.
Note 1. Zoor (4) thraads par inch.
Kote 1:  Refer ta Figure 2 for 1ead thrsad dicension.
Wote 2:  This i3 & conceptub] drdwing. The manufaciurer is DINEXSION OF LEAD TOREADG (¥ INCUES
rasponsible for the praparation of drawings and &
dasign which meers che dioensicnal, strengeh and NEA LEND
other perforsance requirenents of tnis sTandard. CONE NQJ HEAD A 3 4 -] - L 3 G
FLEURE 1 - 3 A.2310 fLoilea,?530 ) 584003505 ) 54 3 /64
OIMENSIONS OF JUMPER STAND-OFF PIN WITH 1 INCH - - 378 {l.285 [1.51@}2.1301 9/B4{1=1/B | 3/ | T/64
OR 1-J/E INCH DIAMETCR LEAD THREADS
Pagedof § " -
TS 190 - Al FIGURE 3

DIMGMEIONT FOG 1-INCH AND 1-3/T TTEH LEAD TRAEADS Page S of §
TS 190



NATIONAL ELECTRIFICATION ADMINISTRATION
NEA ENGINEENING BULLETIN DX225
SUBJECT: NEA POLE LINE HARDWARE SPECIFICATIONS

SEPTEMBER 1993

LA AR ARSI AR R R R AR R RN EERE R NN ETE IR R R g g

GENERAL;

Line materinls furnished 10 NEA specifications shail conform in allmnpnusmﬂ\eperromm

q of these fards. The text, figores and reft 0 other
cach other and shall be i panorﬂns dard. This bulletin covers the following NEA
Technical Specifications:
SPECTFICATION

NUMEBER DESCRIPTION
101 Pin, Cro «m, Long Shank
102 Pin, Pole Top
a3 Boit, Machine
G Bolt, Oval Eye
105 Bolt, Thimbie Eye
106 Bol. Double Arming
w7 Wedge Type " t-ain Relief Clamps
108 Bolt, Carriage
109 Bolt, Single aw { Luble: Upset
110 Screw, Lag -
11t 5'eel Crossarm Braces
12 Washer
113 Nut, Square Steel
115 Wood Crossarm Braces
116 Nut, Locknut
117 Nut, Eye
118 Nut, Thimble Eye
119 Shackie, Anchor
2t Grey Steaps (Attachments)
i Attachment, Guy, Two Bolt
124 Adachment, Guy
125 Anchot, Expanding, 8 Way
126 Rod, Anchor, Threaded
128 #od, Groang Sweel
129 Plate, Grounding
130 Siapk
X1} Clamp, Guy Straight
133 Bracket, Clevis Dea'end, W/O Spool
1M Cievis, Secondary, Swing W/O Spool

OX2250.1

REPUBLIC OF THE PHILIPPINES
7" National Electrification Administration (NEA)

1. SCOPFE:

This specificution extabYishes the dimensional and physical requirementy of crossarm
mounied static-free insutator pins 10 be wsed on Coop overhweud disiribution kines.  Each
insulzior pin stall Ye provided with actesaries shown and listed in this standand, Lead
alioy threads at the top of insalator pinx shall have diameters of rither one inch () or
one and thm:flgﬁis isch (1-148") for compatibility with pin-type insulators. Ianufatar
pins described in this standand are the long-shank type for wood crossarm mounting, and
the short-shank type for steel crossarm mounting.

1. GI-ZNERAL'

tnsuhmr pml mnu:hed 10 NEA lpocaﬁcahons thail conform in ail respects to the

d and sated in this standard. The text, figures, and
mfmmmahuswmmmemmhouﬂ and shall be considered parts of this
standurd,

3. MATERIAL:

Drop forged insulator pins shall be fabricated from stecd that conforms with cither ASTM
ASTS-BI, (1) or ASTM A576-81. (2).

Compatible square nuts shall he fabrcatod froe makorials thal comply with requirements
of ANSI C135.1-1979, (3).

All one inch (1) and one and three-¢ights inch (1-3/B") insulator threads shall be made
of  lead alloy which meets the strength req s of this

Square washers shall be fabricated from materials that comply with the requrements of
NEMA FHL0-1977, Past 3.1.1, (#).

Lock washers shall be fabricated from materials that comply with the requirements of
ANSI B18.21.1-1983 and NEA Tech. Standard 116 (5).

Compatible square Jockniuts shall be fabricated from material that complies with
requirements of NEA and ANSI C135.1-1979, (3), Specificaiton 116, (5).

TECHNICAL SPECIFICATION 101
SUBJECT: ORIGINAL E JUNE, 1993

SPECIFICATION FOR INSULATOR PINS Rev. No. ___
FOR WOODEN & STEEL CROSSARMS
PAGE 1 OF 9

135 Clevis, Service, Deadend W/O Spool
136 Clevis, Service, Swing W/ Spool
137 Bin, Crossarm, Clamp Type

138 Wire, Holder

139 Conrnector, Groundwire

146 Conpector, Ground Rod {(Clamp}
141 Clamp, Suspeasion Angle

142 Clamp, Suspension, Groundwire

144 Bracket, Transformer, Pole Band
145 Hanges, Transformer, Clusier Mounting
136 Clamp, Loop Deadend

187 Bracket, Angk Suspension

148 Bolt, Shoulder Eye

149 Bole, Clevis

153 Clamp, Suspension

154 Clamp, Deadend Strain

156 Clamp, Conductor, Deadend, Al Alloy
157 Clamp, Groundwire, Deadend

158 Hook, Ball

139 Plate, Reinforcement, Crossarm

160 Hook, Guy

161 Plate, Guy

162 Clip, Groundwire

163 Spucer

164 Clamp, Anchor Rod Bomding

185 Coarse Screw Thresds

159 Jumper Stand-Off Pin

The above maberials were included in the World Bank IFB 72 and have been ased as a basis for

DX2250.2

Specilicsine Fur Inmslator Plam for Waoden & Steef Crasturtas {Cont.}

4. FINISH:
The pin and its acoessories shall be hot-dip galvanized in accordance with ANSI/ASTM
A153-82, {6). The surfaces shall be smooth and free from blemishes and sharp
projections. Emhmlmpmm]lhurdummulmmuymholmmmﬁam

mark in a place and manner which will not adversely affect the integrity or utilization of
the pin.

5. DIMENSIONS:

P i

pin kot shown in Figures 1 and 2 an¢ listed in Table A using
mcmrormmmsymbolsdeﬁmduﬁdhws

= Height above crossarm
= Length of shank

= Diameter of shank

*= Dimeter of base

= Diameter of shaft

= Thread kngih

= Wrenchm;sqmm
= 4 lead thread d

TaTmHOO®E »

The insulator ping shall comply with di
CI35.47-19M. (.

and 1o of applicable pins of ANS]

Dirnensions of compatible square stuts before galvanizing shall be in accondance with
ANST B18.2.2-1972, {(#) and conform 10 ANSI C135.1-1979, ¢3),

Dimensions of square washers shall comply with WEMA PHIO-1ST7, (4). Dimensions
of compatible square locknuts shall comply with NEA specification 116, (5). .

6. THREADS:

The: threaded portion of the insulator pin shank shall be provided with machise rolled
threals and before gatvanizing, must comply with class 2 of the ANSI standard for
unified screw theeads, ANST BL.}-1982, (10) and conform 10 ANST C135.1-197%, (3).
After gabvanizing, the thread shail permit compatible nuts ko be mun ids entine length
without the aid of tools,

Nuts shall be tapped in accordance with ANST C135.1-1979, Tablc 8, (3).

Page 2 0f 9
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a&mwwmmmamwc&;i
The lead thread shall conforms 1o the dimensions and tolerances of Figure 3.
7. STRENGTH:

Cantulever test on long and short shank pis shall e conducted using the methods
desnoastrated in Figure 4 and shall the minimum stiengths shown m Table B,
Figure 4 and listed in ANS1 C135.17-1979, (7). Pins shall be fixed on & rigid block and
must develop the minimum strengths in any direction without experiencing a deflection
greater than 10 degroes.

Torsion and Lension iesws shall be performed using the follawing procedure:

L. Torsion tests: After applying 150 inch-pounds of torque 1o the steel thimble, it should
be rotated an additional 180 deprees without stripping the lead thread or breaking the
bond between the pin body and the lead thread.

k3 Tcnnle tests: Afier applying lso inch-pounds of ietque 1o the strel thimble it should
pabie of with ing a mini; tensile load of 3004 pounds without stipping or
pullm; off the pin.

The lacknuts shall meet the test and sirength requirementy of NEA specification 116
8. SHIPPING:

NEA insulator pins shalt be secorely packaged for shipping and handling. Ezch lead
thread shall also be protecied by a cardboard caver to prevent damage. Each package
shall contain fifty (50) insulatoc pins and shall be clearly murked with the manufacturer’s
name and catalog number,

9. INSPECT.ON:

The menufacturer shall perform the TRCESSATY inspection and Lests bo determine if the
msulam pin assemblies oomply with the req of this standard, Non-comi

pan ptable. NEA reserves the right o witmess the fmy
tests and 10 requsst st repom

10.0THER STANDARDS:

The dimensional and performance requirements of NEA insulator pin assemblies based on
other i ionally recognized iy are acceplable only if the rexquirements of such
sandards are equivalenl 10 or exceed the requirements quoted in this document and are

Page 30f 9
5101
Whhﬂ-mh\l&h & Steet Cramarns (Coat )
TABLE A
DIMENS{ONS OF INSULATOR PINS FOR WOOD OR STEEL
CROSSARMS (INCHES)
a ® ¢ [} E ¥ [ L
Coowss | Ma
Code tie, | uem Lok | v | D | oC | Lot | S | Bl [ T T
e o Pk o o o S Lad
A [ [ B | T Thomsd
asias s s, » z 24 | 1 Wasd
1 nrg el 1 114 L 1] bt
W T A 31 5% » A 128 Wl
" 134 ™ e 1 e fan | i
Page 5 of 9
TS 104

ALLDUABLE WARIAT Mg

&Mhﬁm&w—nnumm)
Wentical in shank fivad design and lead insulator thresd design.

ILBIBIIOGRAPHY OF REFERENCE STANDARDS:
(1) ASTM ASTS-E1 : Stendard Specification for Steet Bars, {Usrbon, Merchant
M-Orade.

Quality,
) mm&al;smswﬁmﬁmfummmu«wm
()] ANSI C135.1-3¢M : American Mational Standard for CGak il Steel Botls and

(9 NEMA PHID-1977 : NEMA Standard for Galvanized Ferrous Washers.
(5}  NEA Technical Standard 116 : Standard for Lockmus,

(6)  ANSIASTM A153-82 : Standand Specification for Zine CCating (Hot-Dip) on
Hon and Steel Hardware,

(M ANSICI35.17-1979 ;. American Mational Standard For Gal i Ferrous Bolt-

(8)  ANSIB18.2.2-1972 : Square and Hex Nuty

(4] ANST B1.1-1982 : Unified Inch Screw Threads (UN and UNR Thread Form).
- (10)  ANSIBIS.21.1-1983 : American National Standard for Lock Was

Page 4 of &
TS 101

Specilication e lassister Fina for Woaden & Sicel Cramarws Fomt.}
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T 5. z:u!mnﬂnfaﬂ“:mu.mmw-nm

wiE X ﬁm'mmumm:vnmmrm
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WOTE 4, W&Aw mli.:r'flmummmmmmnmu
SERIANTS OF TS STARAAGD.

& SINGLE LETTER SUBSCRIPY INDICATES TWAT THE MLUS A0 MINSS

VALUES ARE TWE SAME; FOR EXAMPLE,
:: :'** e ey

FIGURE |
GALVANIZED FERROUS BOLT-TYPE INSULATOR PIN ASSEMBLILS
WITH - INCH-DIAMETER LEAD THREADS
CALL GIMENSIONS IN INCHES)
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Pule-Tap Plas (Comt}
I = Width of pin body

¥

'W“W‘MS'
material

K = Thickness of
Lead threads shatl conform wo the di dewx d in Figure 2.
5. STRENGTH:
Tests described in ANSI C135.22-1979 (1} shall determine the performance critexin of
NEA pole-top pins.  These leats include:
1. Cantilever Tests
These tests, illustrated in Figure 3, ine the and

mmmmmmmmmymobmammm The pin
shall recover fo its original stale when the loads are removed. The minimum
y loading ix pr in Table § (page 6).

Lead Thread Test

Lead alloy threads shall develop the strength specified in the forsion and tensile
tests spesified below.

a. Torsion Test: After an initial awhcmonoflso mh-puundsol‘n‘quemdt
steed thimble, the lead threads shall withmand an of
tightening Totation without damage to the thread by smppm;urhlukmguf
the bond between the pin body and the thread.

b. Tensile Test: Afeer installing the swel thimble on the lead thread with a
torque of 150 inch-pounds, the lead thread shall withstand a minimum load of
3,000 pounds in tension without siripping or pulling off the pin. The toad
shall be applied to the thimble while the pin is restrained by the thank.

6. GALVANIZING:

After fabrication and prior to casting of the lead threads, iron and steet pole-top pins shail
be hot-dip galvanized in accordance with ANSIVASTM A153-82, [2].

7. FINISH:
HEA pole-10p pins shall be free of rough of uneven surfaces and edges 50 ax to ansurs
Page 2 of 6
TS 102
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STRBER, AN GOAR FOFGRACT

ME & BESICH TMICR MEFTS THE DAGEWLESGE

MEDLIREGENTS OF THIS STADAR.

FIGURE |
DIMENSIONS OF POLE TOP PIMS WITH | INCH A0 1K INCM
DIAMETER LEAD THREADS

Pagedof 6
TS 1

PolTop Piu (Coat )
nfuyhl-dlm;ndmm Each pole-10p pin shail bear the manufactarer’s
ion mark in & location and manner which shall not impair its
fnncﬂun,
8. INSPECTION:

mmmdﬂlmmmuumdemmﬂuhumwmmn
manufactured for NEA conform in every respect with all requirements of this
wpecification. NEA rescrves the right to withess factory texts and may request test
reposts.

9. PACKAGING:
NEA pole top-pins shall be k kaged for shipping and handling, Each bead
wmmmmm.mwmwm Each package
shall contain fificen (15) insulsor plns and shall be clearly marked with the
manufacturer’s asme and catalog cumber,

10. OTHER STANDARDS:

‘!‘he“ i ‘and, fi qui of NEA pole-fop pins. based on other
1)} ¢ stundards are ble only if the requi of such
mdluemmwormmemqummquwdmmudocm!

11, BIBLIOGRAPHY OF REFERENCE STANDARDS:

1. ANSI C133.22-1979: American Mational Standard for Gatvanized Ferrous Pole-Top
Inmilator Pins with Lead Threads for Overbead Line Construction,

2. ANSUASTM A153-82: Sundard specification for zinc coaring (bot-dip} on lros and
el hardware.
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Pole-Top Pigs (Comt)

NOTE | AFPLICATION OF LOAD MUST COMNCKE WITH CENTERUNE OF TEITING MACIEME
mz&:mwmtmmm DETERMNED Y THE

THE CENTENLMNE AX1S OF THESTERL. mumsmm WITH THE
CENTERUINE AXTS OF THIS THIMBELE ORTAINED &7 ANY DEFLLTED POSITION OF THE Pin.
NOTE X TMS D0 OF THE STEEL THIMBLE SHOULD NGT- EXTEND REYOMD LEAD THREAD,
TABLE |
TEST MG | mZE OF P | LEVER arm “.m"ﬂ_ﬁ? ;3.
T 20" 1"
[ 20" n* 120ULS
FIGURE 3
POLE TOP PINS WITH 1 INCH DIAMETER LEAD THREADS
Page b of &
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Miucisine Rl {Cait.) .
Bolt di - mfh blic ok mmwuwamﬂ

cnssllm,m-nummumummmdmnuu-
1981, [3]. Bolts with diameter 172 inch, 5/8 inch and 3/4 inch end 8 inches or loaper,
sturll be fitesd with & yemi-cone poist oy sty 2 tsbulaind in ANST C135. 11979, [l)

mmammmmmmummm
ANSI B18.2,2-1972, [4] and conform C135.1-1979, [1].

6. THREADS:
mwm«mmmuwmmm threads.
before galvaniving, st omtply with ciass 2 of The ANST standand for waified
mmmm 1-1982, [5) and eonform w ANST C135.1-1979, (1).

2, Afier gaivaniving, the bult terend shall peemit compativle pots 10 be fus the enttre
Tegth of e fhresd without the aid of tools.

" 3. Nuts shall be tapped in accondance with ANSI C135.1-1979, TAble 8, (1).
7. STRENGTH:
1. Tensile Strength
Maching bolts with nuts instalied shall reet the temils drengih requirements isted in
Tabie 10 of ANS1 C135.1-1979, f1]. Aboue the specitied mrinimma wstile loads, the

machine bolt shall Il only in te shank or twesded wethon 1l not . the jmsction of

2. Bending Strength
A cold bend tes shall bhe conducted in acoordaws with Section 6.2 of ANSI C135.1-
1979, [1}.
§. INSPECTION:
The tmanuf; shalt perform the y tests to detcrmine if the boit complics. with
the requi of this spacificaty Now- g machine bolts are umaccepiebie.

Pape20f 6
TS 13
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REI’UBIICOFTHEPHIIJPPINES

7" Nahnm!ElectrdicaﬁonAdmm:strahon (NEA)

1. SCOPE:
“This specification: establishes the dimensional ; of steed
nmhhbohwhhmmhadsfumoa@opomhuddsmhmunhnu Undess
atherwise specified, cach machine bolt shall be fited with a compatible square nut.

3. GENERAL: '

Mﬂchnnbnhs[mnshcdhﬂtﬁmﬁnmﬁﬂmfummdlmumh

d and perft Q stated ip this standards. ‘The text, figures and
fi o other dard k each other and shall be considered parts of this
standard. .
3. MATERIAL:
Mwmmnwmmmnsmmummtmmm
plies with the req of ANSI Standard C135,1-1999, [1].
4. FINISH:

The machine bolt and square nut described in (his specification shall be hot-dip
gatvanized in accordance with ANSASTM A153-82, (2]. Each bolt shall bear a
permanent syebol of identificalion mark of the G in 2 place and mapner
which will not adversely affect the integrity or utilization of the bolt. The bolt and mut
shall have smooth surfaces free from blemishes and imperfections afer gatvanization.

5. DIMENSIONS:

NEA maching bolt dimensions lisied in Table A and identified in Figure 1 ame defined as
follows:

Lt = Length from underside of head w last (hread a1 et of bolt on somi-cone pointed
bolts and at bolt on other bolls.

12 = Length from o thresd 1o last thread at end of bolt,

D = Diameier of shank,

TECHNICAL SPECIFICATION 103

SUBJECT: ORKANAL | PUNE, 133
MACHINE BOLTS Rev. No.

FAGE t OF 6

Maciive Bolls (o}
9. PACKAGING:

NEA machine bolts shall be secumly packapged for shipping. Package quantities are listed
in Table A. Each pachage shall be clenrly marked with the manufacturer’s name and
canlog number,

10.0THER STANDARDS:
Tmﬂmmdlndm“msdmm based on oter
standards re acoeptable only if the requirements of such
standards are equivalent to or cxceed the requirements qanted in this document snd are
ilertical in thread design
1LBILAOGRAPHY OF REFERENCE STANDARDS:

[f)  ANSICL35.1-1979 : Amwsmrucmmswwum
Nuts fwwmcmucm.

[21 ANSUASTM A153-82 : Standerd Specification for Zinc Coating on Iron and Steel
Hardware,

B] ANS1BI§.2.2-198] : Squart and Hex Bols and Screws Including x Square Head
Boits, Hex Cap Sorews, and Lag Screws.

41  ANS) B18.2.2-1972 : Square and Hex Nuis.

{51  ANSIBL.1-1982 : Unified Inch Screw Threads (UN and UNR Theead  Form)

[6) NEA Tich. Standard IR6 : Scancaed for Coorme Screw Threads

{7)  NEA Tech. Sumdard 113 1 Standand for Square Swiecl Nus,

Page 30f 6
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Il‘:thlﬂltc-.l Machins Bolls (Cout)

o oy - o p
Symbol | Posieive Negative
TABLE A Ll 12 ") 0.04 0.06
In Tach Units 11 1172 38 .06 .08
code |p| w |1a ] T Nombor of | Quanti L1 6 taru § 12 .12 0.18
No. Strength m Threads pex L1 6 thew 20 8 0.14 0.18
Pounds Por Inch Packoge L1 1 thru 1§ e 0.14 .18
0633 08 06 {12 L 3 7.8 3 m 12 { thro 1-1/2 142 thro W4 1416 131
Ll B RS . 2 730 B 1% 12 3t 6 172 Bwn W4 118 116
R in| 12 [ 7,800 13 100
063808 05 | 578 5 3 12,400 11 ] Other dimension, toleande and perfonmence requirements and thread design
foc bolts and wits are siated in ANST Standards C135.1-1979, (1), BI.1-1962, ¢5),
0638 05 08 | 5/8 8 4 1240 i 0o B13.2.1-1981, (3), B19.2.2-1972, {4) or current editions of these: standards,
0638 05 09 | 578 9 4 12,400 1 100
060510 Jsm| 10 4 12,400 1 50
06380512 |58 | 12 6 12,400 11 50 .
6IBOS 14 |58 | M 6 12,400 T 50
06380516 8| 16 6 12,400 1 50
06380518 [s8 1 g 6 12,400 1 50
060520 |58 20 6 12,400 1 50
Tol Betore Gal
Dimenslon Dismetey Diameter Diameses
Symbol Nomiaal Maximum Minimum
D 172 - 0.500 0.515 0.482
) 548 - 0.625 0.642 0,605
D 314 - 9750 0.768 09
e s

REPUBLIC OF THE PHILIPPINES

Mackiae Bobe (Cont W Natmnal Electrification Administration (NEA)

1. SCOPE:

u N n“ e ERH thc.- - 'l .:.J " ofdmp
mmmcydwuumdmﬂnmwo{Coopwmmnl
distribution systems. Unlem otherwise spocified, a Cogp ovaleye bolt shall have &

'y ! somi-cone point and shall be provided with a compatible xquare put.
o C CRMRRIMENE i it 2 oENEL
) Oval-cye bolts fumished to NEA specifications shall conform in all respects 1o the
mfcdawﬂmﬂp«fmmmsﬂﬂdmhsm The text,
LIS TREARS figures and ref to ocher pplement each other and shall be contidered
it Y Sk NEN part of this sndard.

3 MATERIAL:

WIS IS A CORLEPTON. OMAEINL. ML ASAFACTASER IS RESPRRSENLE FOR TNC PREPIRATION WF Oval-gye bolts and compaiible square nuts shall be (abricated from material that
IAERES AD L  NEETS THE WINDENAL. STRENGWL ME SRR FREFORMANCE wlies with the requi of ANST C135.4-1979, [1].
REINTAENENS OF

4, FINISH:

Oval-eye bolt and square nut described in this standard shall be hot-dip galvanized in
accordance with ANSI/ASTM A153-82, |2}

Each gwal-tye bolt shall bear n permanent symbol or identification mark of the
wnsamfacturer in a place and manner which will not adversely affect cither integrity or
wtifization of the boit. Oval-eye bolts and nuts shall have smooth mofaces, froe from
biemishes and imperfections. The eyes of the bolis shall be well shaped, with e
irregularities, malformations or cracks and the inner surface shall be free from
projections or other sharp edges.

3. DIMENSKONS:

Owal-¢ye belt dimensions are shown tn figure | and presented in Table A (Page 4)
using symbols defined as follows :

‘ FIGLRE |
MACHINE BOLT AND SOUARE MUT . ASSEMBLY TECHNICAL SPECIFICATION 104
. Papﬁufﬁ SUBRJIECT: ORICINAL E JUNE. 1993
TS 103 OVAL-EYE BOLTS Rev. No.
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Owal-Eye Bulls (Cvat )

D = Diameter

L1 = Length from below the eye 40 the last thread
L2 = Thread iength

LY = Length of eye

W = Width of eye

Owal-ye bott di tons with spplicabic iok dall conform to gk of

ANSI C135.4-1979, 1)

di 3 ible mats befoer gab g shall be in accordance with

ANSI B18.2.2-1972, ﬁlzﬂu:lﬂ’mnm(hANSICﬂS l-lm 141

6. THREADS:

Rolled threads must be provided ou the threaded of the oval-eye bolt. Before

galvanizing, ﬂ!ﬂﬂuﬂimﬂmnplymlﬁdlﬂZumel I-1582, {5} and

oonform © ANSECI35.1-1979, 14].

Afer galvanizing, the threads shall permit compatible square nuts fo be ron the entire

length of the thread without the aid of wols,

Square nuts shall be txpped in acoordance with ANST Ci35.1-1979, Table B, [4].

7. STRENGTH:

1. Oval-cye bolts with outs instaliad shall meet the tensile streagth requirements
listed in Section G of ANSI C135.4-1979, [1). Above the specified minisum
tensile loads, the oval-eye bolt shall fail onaly in the shamk or threaded section
and not &t the junction of head and shank. Threads shall not strip below the
specified mintmum senalle Joads. )

2. A cold bend test shall be comducted in accordence with Section 6.2 of ANST
CI35.4-1979, [L).

8 INSPECTION:
The f; shall prform the mlpecttonandhﬂsbdehrmmafﬁe
ov‘al-eyebullmnphﬁmﬁﬂn qui dard g oval-
eye bolts are unacceptable., mmhmwmﬁcmmnﬂ
oS and may FOJUES et TEpOITS.
PageZof 4
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Ovebltys Bohs (Coas.}
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]
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T ERMNE WIT
Yo} oo = o
mow
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FIGURE
OVAL EYE BOLT AND SOUARE MHT ASSEMELY
TABLE A
A BN e a9 BMDEING | MOES)
WLTINATE l?
AHANK DoA BEFORE | - [ 3
GALVANIZING x ] ] L2 u ¥ | STDETN (L0S)| BN
MAX - O.0AR -
Miw.=0s03 1 gs3s 15 o8] X | » L] 1 |+ 12, 400 H
0636 15 ml 1 7] + 2 [ 12, 400 1
o636 15121 X | 1 [} : | 12, 400 1]
0635 15 141 3 t4 3 2 % 1Z, 400 n
oo 151 B} W] 6 ] 2]} 2w n
OFHER STMDEG 10N TOUERAMEE AMD PERFORMANE REDUIREMENTS NS THREAR
OES 10y MEDLIREMENTS ARE STATED I ST STAMBAADS CI3K 1= 8T8 C13E 4~ 1978,
S 192 2 iR 2 21972 OR CMRRENT CRITION OF TIESE STANDMASS
[ Lol ] o r!ﬂ' (Sl
U VIR heuT aed”
Tl T B
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Oval-Zyn Sulw (Canc)

L.

",

jA N

PACKAGING:

NEA oval-eyt boits and compatible square sty shall be securely packaged for
shipping Eﬂmhnmﬁﬂymmudmhcduﬂymxmm
the manmfactorer’s name and catalog number

OTHER STANDARDS:
“The & 1 and perfs : of NEA oval-eye boits, based on
other d dards e P only if the of

Ferrous Bye-

[2]  ANSI/ASTM A133-82 : Standxnd Specification for Zine Coating (Hot-Dip) oa
Iron or Sweel Hapdware,

3] ANSI BI8.1.2-1972 : Square and Hex Nuix

dard for Gat

[4] ANSICI35.1-399 : Ameri b1
sl Wuts for Overtond Line Construction.

Swerl Boits

{5]  ANSI B1.1-1982 : Unified Inch Screw Thremts (UN and UNR Thread Form).
16) NEA Sundard 196 : Suuderd for Coarse Screw Threadds.

REPUBLIC OF THE PHILIPPINES

U National Electrification Administration (NEA)

1. SCOPE:

This d estahlishrs the di 1 and performance requirements of drop lorged
mdmmwuundmwmmemmmdmﬁumm Unless
otherwise specified, a Coop thimble-tys delt shall have a semi-oone point and be
provided with a compatible square nut.

. GENERAL:
Mhbcyebnhdnmbcdmlhunmduﬂamanedwmdtwemwttnam
C135.4-1979, {1). Wutle—eyelmlu ishad to NEA sp shall in
all respects to the specific &5 1 ad perfi Gui statedt in this
sandtard, The text, figares and ref 1o other s supph each other and

shall be considered part of this standard.

. MATERIAL:

Thirable-rye bolts and compatible square nuts shali be fabricated from material that
lies with the it of ANSI C135.4-1979, {i].

FINISH:

The thimble-cye bolt and square nut desceibed in tis mandand shall be hot-gip galvanized
in accordance with ANSIASTM A153-82, [2).

Each thimble-eye boli shall bear a permanesl symibal of identification mark of the
matnsfictunes in & place snd puvencr which witl not adversely affect cither integrity or
utilization of the bolt. Thimble-eye bolts shall have smonth mrfaces, free from blemishes
and imperfections. The ayes of the bolts shall be well shaped, with no irmegularitics,
malfunctions or cracks and the inmer surface shall be free from projections or other sharp
edges.

5. DIMENSIONS:
The thimble-eye boll dimensions are shown in figure | and presented in Table A {Page 4)
using information and symbols definod as follows:
TECHNICAL SPECIFICATION 105
SUBJECT: ORIGTNAL ] JUNE, 1993
THIMBLE-EYE BOLTS Rev. No,
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M“ (Coumt)

o 300 oes tﬁ—l -

L1 = Length from below eye to Last thread at eod of bok.
12 = Length from top thread 10 1ast thread ® ead of boll.
D = Diamemer of shank

13 = Langth of eye.

R1 = Radius of fower portion of eye.

R2 = Radius of upper postian of eye.

The dhimble-€ye doh dimonsbans with spplicable b shall confors to the
reguiresents of ANSI C135.4-1979, {l)

The dizensicsn of the compatibic suts befare gal shal) be ia agrdance wifh
ANS!BR!deMQ‘]»dmm&mC)B 1- 1919 4.

. THREADS:

Rolled dhreads giust be grovided on the threaded of the thimblecye bolt. Before
galvanizing, the throads must comply with ciass 2 of ANSI B1.1-1982, (5). The thread
zhall confore to ANSE C135.1-1979, [4).

After galvariring, the thread shall permiy compatible sqaare nuts to be run the eatire
length of the thread without the aid of tools.

Square nuts shall be tapped in eccoutmxe with ANSI C135.1-1979, Table 8, [4).

. STRENGTH:

1. Thimble-cye bolts with ruts msalkad shall meet the wnsije streagh capdrenenl
listed in Serxion 6 of ANSI C136.4-1979, {l]. Above the specifind eximimian
tensile loads, the thimdle-eye boit shall fail only in the shank or dveaded section
and not at the junctioo of head aod shank. Thweads siall aot strip below the
specified misiroum nsile dosds.

2, A cold bend test shall be condurted in aconrdance with Saction 6.2 of ANSE

C135.4-1979, {1}.
INSPECTION:
mmmmmmwmmmmnu
) , bolt complies with the req dard.  Noo-conformaimg
thimble-¢ye baks are i Nm:wvuﬂnemmuwmﬁatymwﬁm
and tesix and roay request test reports.
Page 2 of 4
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THIMBLE EYE S0LT AND SOLMRE ST ASSEMELY

TARLE A

wTIMIE V? ot

CRECEE L R A

2
3 MENE™ i2, @ | Smalan
u 18 L] 4 % | % 12, @0 I STRALOR
u-.-&:: 5% 13 2] ¢ ]% 2.9 | swas
?&m‘u 5-5 13 : uxo—ua G138 -1
Pagraola
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$. PACRAGING:

NEA thimble<ye bolty and corapalible square auls shall be securaly paclaged for
shipping. Esch package shall contxin fifty (50) sety and shafl be clearly maskad with the
ounnfcm er's epnhe sd camlog sombes,

16. OTHER STANDARDS:

mwum-«m«mmmm«m

pahle only if the rapiremests of such
menwmuwuwmmmum
idattics) in tiread design.

11, HELIDGRAFPHY OF REFERENCE STANDARDS:

Mm ANSI €135.4-1979: Amcrican Nationa) Standssd for Galvanized Forous Eye
Bolts and Nwts for Overhead Line Consruciom

ANSUASTM A153-82 Sandxrd Specification for Zinc Coagiog (Hot-Dip) on Iron

and Stect kardwzmre.
o) ANSI B18.2.2-1972: Square and Hex Now.
M ANSI C135.1-197 : Ameras N § St for Galvanized Sweel Boits

nd Nuts for Overbesd Line Coastruction.
()] ANSI B1.1-1982: Unified Iach Screw Threads (UN and UNR Thread Form)
61 NEA Techmical SAndaid 186 Stndmd for course scow threads.

Page 3 0f ¢
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REPUBLIC OF THE PHILIPPINES

_u Nauonal Electrification Administration (NEA)

1. SCOPE:

Thiy dard establi the di ] and performance requirements of doubic-arming
bolws for use on averhead disribut. Unless otheswise speeified, Caop double-
arming bolis shall be threaded over their entire length and cach shall be provided with
four (4) compatibie spuare ms

2. GENERAL:
Doubba\qhduﬁmuﬂndmNEA spemﬁmnms shall conform in all espects to the
spexific @ 1 and perfc q stated in this standard. The text,
figurey and ref to other standards supy each other and shall be considered
part of this eandarg,

3. MATERIAL:

Double-aroung bolts @ compatible square nuts must be fabricated from materiels (hat
comply with the requi of ANSI Smadard C135.1-1979, (1],

4. FINISH:

The duuble-armigg dolts and square nuts deseribed in this standard shall be bot-dip
galvanized in agordance with ANSUASTM A153-80, {2].

Double-arming boits shall have susfaces frec from iregularities, blemishes, sams, laps
or otber impericctions (hat can affect serviceatality.

S, DIMENSIONS:

Dimensional cAsrc®isics of NEA double-arting dolis are listed in Tabie 11 of ANSI
Standasd C135.1-19P [i]. A typical NEA double-arming bolt is shown in Figure I.

The dimensions of compatible nuts before gah shali be in accordance with ANSI
B18.2.2-1972, (3] and shal) conform with ANSI C135.£-1979, {1].

Duoublo-arming dolts with dameters 5/8 inch or-3/4 inch and minimum length 8 inches

TECHNICAL SPECIFICATION 106
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Deuble-Arming Bokts (Cout.}

shail be provided with semi-cone points af ¢ach end. Double-arming bolts ussf by MBA,
are fisied in Table A (page 4).

6. THREADS:

The threads shall be machine ralled and befre galvanizing must comply with Class 2 of
the ANSI standard for unified screw threads, ANSI B1.1-1982, (4], Afier gabvanizing,
the bolt thread shall permit compatible nuts ta be run the entice bolt length without the
aid of tools. The threads shall conform to the nequiretnents of ANSI C135.1-1979, {1].

The nuts shall be tapped in sccordance with ANSI CE35.1-1979, Table 8, {1].
7. STRENGTH:
L. Double-arming boits with nuts shall meet the tensilo strength roquirements listed in
Table 10 of ANSI Standard C135.1-1979, [1]. Threads shall not strip below the

2 With all threads removed from the bolt, a cold bend test shall be performed in
accordance with Section 6.2 of ANST C135.1-1979, {1).

8. INSPECTION:

mmumaﬁummmmmxnwumwmmmnme
dovble-arming complies with the requj i Nor-conforming
double-arming bolts are wsacceptable. NEA mm-cs ﬂnnghtmwmmshmqmu
snd 1o request test reports,

9. PACKAGING:
NEA double-uming bolts and compatible square nuts thall be securely packaged for
shipping. Each paciage shall contain iwenty-five (25) sett and shall be clearly marked
with the masufactuncr’s name and catalog number.

10. OTHER STANDARDS:

The di donal and perft Q! of the double-arming bolt, based on other
mmnahmﬂlymngmmd dards are plabie oaly if the requi of soch
standards are equivalent s0 of excesd the roquirements quoted in this document and are
igentical in thread design.
Page 2 of 4
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m-ﬂ_ Beits (Cout.}

FIGURE 1
DOUBLE-ARM ING BOLT AND SOUARE MUTS

TABLE A
OlUES 10N | LNCHES! wowe | e

NEA CODE No)  LEMSTH DLAMCTEN | s (i | deoe
0623 05 16 " 13, 400 I
{0633 05 18 [ X ) 1
|0633 05 20 » X 12, A8 il
0633 05 22 22 % 12, 408 1]
[0633 05 24 24 58 12,400 1
{0633 05 28 26 /g 12,400 i

m“m‘
11. MMLIOGRAPHY OF REFERENCE STANDARD

L. ANSY CI35.1- 199 Americen Nationa) Stendard for Gal
for Overhead Line Constraction,

d Sizol Bolts and Nuts

2 ANSHASTM A153-80: Standard Specification for Zinc Coating (Hot-Iip) on lroa
and Sweel Hapdoesse,

3. ANSI B18.2.2-1972: Square and Hex Nuts.
4. ANSIBI.1-1982: Unified Inch Screw Threads (UN and UNR Thread Form).
5. NEA Technical Standard 185 Standerd for Coarse Serew Threads,

Page 3 of 4
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:"‘?. : REPUBLIC OF THE PHILIPPINES

T4/ National Electrification Administration (NEA)

1. SCOPE:
This specificath blishes the di fonal and physical requitements of wedge-type
mmmhd‘nhmpsudmﬁnmnznmﬂwndmo!mdmﬁummezm
wolt distributhon system. -

2 GENERAL:
Wodge-type wervice clamps fymi 10 NEA specifications shall conform in all resp
1 the requi of this & The clamp shall provide a full gripping surface
for the condoctor.

kS MATERIAL:

Wedge-type strain relief clamps shall be fabricated from the following material:

NEA Applicable
Code No.  Comp Material Standerd
U2 Wedge Stainless sieel ASTM AXS-80
Outer sieeve Aluminum B317-83
Bail Sminless mosl ASTM BA9E-T4
IR FENISH:

All surfasces of NEA wedge-type strain retief clamps shall be free from blemishes or
irregularities. The clamp shall bear the manufacturer™s identification mark or symbal and
Camdog No. in a manmer and kocstion which shall not impair its function.

LS STRENGTH:

The wedge-type clamp shall have » mind tensile ngth of one th d (1000)
poundly,
TECHNICAL SPECIFICATION 107
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Wader Type fervin Reled Clmpe (Comt.)

[ 8

DIMENSIONS:

Dimoengions of NEA wedge-type stvain rolicf clamps are presented in Figure 1 of this

mwwvmiymuuummm
mxul:ddampshaum"—’ [and p of thix 4
mmﬂnnﬂnwmﬂwmmpecumwmwmymmm
reports.

OTHER STANDARDS:
mmwwwmmww:@:&w based
00 other bic only if the requirements of

mmmmmmnormmemqmmuqumdmmmxm:
BIBLIOGRAPHY OF REFERENCE STANDARDS:

1. ASTM AJ64-81: Swandard specification for hot-ralied and cold-finished age-
hardening stxinless and beat-rending sieel bus. wine and shapes.

2. ASTM AT5-80: Standard specification for age-hardening and heat steel
forgings.

3. ASTM B498-74 (i979): Sﬂnﬁrd specification for zinc-coated (galvanized) steel
core wire for A s, Steel Reinforced (ACSR).

4, ASTM B317-83: Snnda:d speclfcamn for almmnmn—n]luy exiruded bar, rod,
pipe, and | shapes for el purposes (bus ).

Page 20f 3
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== REPUBLIC OF THE PHILIPPINES

" National Electrification Administration (NEA)
SCOPE:
This dard blishes the o) poral and p i of pesl

2

wmpwuwhqmmhmmmwmﬂhﬂe
sructures. Unless otherwise specified, each carriage doit shall be furnished with a
compatible square nut.

GENERAL:

Carriage bolts Turnished o NEA specifications shall conform in all respects o the
mﬁcdmmnumlmdpafummw:qmmnmmmmdmﬂum The text,

figures snd ref to other ppl each other and shall be
considered part of this sundsrd.
MATERIAL:

Drop forged carriage bolts and compatible square nuts must be fabricated from
materials that comply with the requi of ANSI Standards C135.1-1979, {1],

ASTM AG63-81, [21 and ASTM ASY5-82, [3].

FINISH:

The carriage bolty and square sam described in this standard shall be ho-dip
galvanized in acoovdance with ANSI/ASTM A153-82, [4).

Each carriags bolt bexd shall bear a pmanent symbei or identification mark of the
manuficturer in a place which will not adversely affect either iy integrity or
utilization. Carriage bolts shafi have surfaces free from irregularities, blemishes,
sears, taps or other imperfection that can affact serviceability.

DIMENSIONS:

Carriage bolt dimensions are shown in Fig. |, using symbols, defined as follows :

LI = Length from underside of hesd 1o the end of the bolt
L2 = Length from top thread to fast thread at the end of the bolt

TECHNICAL SPECIFICATION 108

SUBJECT: ORIGINAL | FUNE, 1993

+ CARRIAGE BOLTS - Rev.Ho.
PAGE 1t OF 4

Wedge Type Siraln Rellel Clrmpt (Cont )

Sroimless Siawl Wesge

From the Wadge

Iacan: DIMENSION { INCHES)
O0E | Ramce Lwe) { e

. FaaxJww | » Jolc L&mmﬁm

ursw2iizs |#3 |z |Js |3 | ez | oo

THIS IS A CONMCEPTUAL DRANING. THE MANUEACTURER 15 RESPOSIBLE FOR THE
PREPARATION

OF DAMINNGS AND A DESIGN WHICH MEETS THE DMENSIONAL , STRENGTH

AND OT HER PENFORMANCE REOUNREMENTS OF THIS STANDARD.

FYGRIRE |
STRAIN RELEF CLAMP, WEDGE TYPE
STAINMLESS STEEL BAIL MT%%?J

Carviage Balts {Cont.)

D = Diameter of shank

Boit di ions with ble wi shalf conform to the requirementy of ANS]
C1M.-19%9, 1) andamage bolt heads shal) conform 10 the requirements of ANSI
BIS.5-1978, |5).

Dimensions of compatible nuts before gal g, shall be in d
Bi8.2.2-1972, (6] and conform to ANSI Cl35.1- 1919 (138

with ANSI

THREADS

1. The threaded poction of carriage bolts shall be provided with machine rotled
threads and before galvanizing, must comply with Class 2 of the ANSI
standard for unified srew threads, ANSE BL.1-1982, [7] and conform 10 ANST
Ci35.1-19M, [1].

2. Afier galvanizing, the bolt thread shatt permit compatible nuts 10 be run the
entire length of the thread without the aid of iools.

3 Nuts shall be apped in sccordance with ANSI CI35.1-1979, Tabte 8, (1)
STRENGTH:

1. Carriage bolt wilk auts installed shail meer the minimum wnsile strength
requirements lisied in Tabke 10 of ANS] C135.1-1979, [1] and stated in Figure
1 of this standard.  Above of the specified mininium tensile Joads, the carriage
boli shall fail only in the shank or threaded section and not at the junction of
head and shank. Threads shall not strip below the specified minimum tensite

loads,
2. A cold bend test shall be conducted in accordance with Section 6.7 of ANS!
C135.1-1979, [}
INSPECTION:
The £ shall perfors the Yy inspection and tests 10 determine if the
with the ,’ of this dard. Non-comforming bolts are

mcaepuble. NEA reserves the right to witness factory inspection and tests 10
request test reports.

Page2of 4
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S nad Dashie Upset Bokt (Coat.) Singhe wwi Devble Upost Bokt {Cout }

mmkmdmhhupubduxndmshdlbemypnmfu
shipping. Each package shall contains Gfty (50) sets and shafl be clearly marked with the

manufactures’s name and catalog aumber. TABLE A
0 ST NEA Upset Spook Insulator Bolt Daw
OTHER STANDARDS:

NEA Code | Length | Type Numbey of ! Laogth of | Minimum Tensile
mdmmmlmdpwiurmrqmmnfmupﬂbolu based on othes No. (Inches) Threads Threads Strength
intet plable only if the roquirements of such Per Inch (nches) {Pounds)
sundmﬂmeqmvﬂmworexmedﬂzmqumtsqmmuusdmma»dm 0638 05 9 9 Single 11 4 12400
identical in thread design.

0639 05 10 10 Single tl 4 12400

11.BIBLIOGRAPHY OF REFFRENCE STANDARDS: DE3D 05 12 2 Single ) 6 12400
tl ANSIC135.31-1980: American National Standard for Galvani d Fervous Single 0639 (5 14 14 Single I 6 12400

and Double Upset Spool Insulator Bolis for Overbead Line Construction. 0535 05 10 10 Doubl n 4 12400

{21  NEMA PH31-1977: NEMA Standard for Galvanized Ferrous Single and Double 0635 05 12 12 Double il 6 12400

Vet Spoct Insulalor Bak. 063505 14 | 14 - | Douwble 1t 6 12400

[3]  ANSI/ASTM Al53.82:

Ditsneter of shank before galv, NOM.5/8=0.625, Max. 0.642, Mio 0.605.
[4]  ANSI BI8.2.2-1972: Square snd Hex Nuts,

Other di d perfc and thiread Fequirements
{5)  ANSIC135,1-1979 : American National Standard for Steel Botis and Muts for mmhmsmdc,lss 31-1980, B1.1-1982, B18.2.2-1972, C135. 11979 and
Line o, NEMA PH 311977 or curtent edition of these stendards,
[6] - NEMA Pub. No. PHID-1977 : NEMA Standards for Galvanimed Ferrous
Washers
[71  NEA specificatiom 116 ; NEA spec. for Square Locknuts,
{81  ANSI B1,1-1982: Unified Inch Screw Threads (UN and TUNR Thread Form)
91  NEA specification 186 : Spee. For Coarse Screw ‘Threads,
4of§
Page 3 of § Page
TS 1% TS5 109
Siugtle andl Double Eipaed Boll (Cout.)
Singhe aud Dawble Upoet Bolt {Cone.)

5! SPODL DMSRLATOR BOLT {bs)

s -—R .
.L._Af-s’-q wit 1 q aeach. - Qia
S~ T
STER. SLOCR -
g 2 _‘_%m-__::.:';s—.. = A _..L
e = 3 _ loDeones

4
LOCE oS ¥ Ir
o TP Al N W e ER \f
e
1EBE Fack pF
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o MCH EDONS
15ET ¥ +X* do poe g Y 4
4.—‘- vk | Y T 1 mmncmmmum:-mmlufmmmm
4" 1 \ . WTERSECTION OF THE CEMTER

|
I it 2
Hi® 8 ¢ sar. L MIN LOAD AT TEN
L - = cq LOIK I TYPE OF INSUWLATOR BOLT LEVER ARM DEGREES DEFLECTION
SINLE (PSET RALY X 1500 135
e e ML OPSEY SOLT r )
L & e ACETALTE PROVIDED M THS AREA VXKD
AT Ty T TN Tk ST o Mok s o) ol
NREATE 1N SWICE. -
WIE 2 WS WASIER STIH { V4 3 00 S0 11/16 TUCH WLE CONFNRSTIE 70 MEMA PNI-ISTY, e o T e oL DENLATCR RIS MO TS Sl RIS MR
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et e e THO LETTERS AMBICATE IST ¢ D0G:-, & 8§ + W64" = O
FIGURE 2
FIGURE | g of § TEST PHOCEDURE FOR UPSET BOLTS
SINGLE AMD DAUBLE UPSET SPOOL INSULATOR BOLT ASSEMBLIES <o ton Page 6 of 6
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6. THREADS:

1, SCOPE: The threaded poction of NEA Iag screws shafl be provided with & minimem of six (5) vp
o 2 maxiowam of seven (7) machine rolled or cut threads per inck,

This specificaion establishes the dimensionsl bt perfonvmnce requirements of twist

drive lag screws for nse in Coop overbend distribution Hne construction.  Theae lag 7. STRENGTH:
screws shall have square beads.
1. Lag screw heads shall be capable of sustaining the following minimum tensile

2. GENERAL: farces.

Lag scyews furmished to NEA, specifications shall conform in 2} respects to the Nosuisad D M Strength

dunmmi:ndpeﬁommqmusmndmﬂuw The text, figures and of Screw (Iaches) (Pounds)

ather app sach other and shall be considered a3 parts of this

standard.

12 6,500

3. MATERIAL:

2. Lag screws shall be capable of being bent at room temperature at any point,
through an angle of 43 degrees, sbout & dinmeter equal 1o its Yiameier without
developing cracks on the outside of the bent portion.

8. INSPECTION:

Drop forged lag screws shall be fabricawd Trom jal that coni W ASTM A66)-
B2, [l}ntASI‘MAS‘?S-ﬂ p}mmammmwmmmmmm
and perfi wg) of this standard and is comparible with the heading process
used in fabrication.

FINISH:
NEA lag serews shall be hot-dip galvaniasd in accordance with ANSI/ASTM A153-82,

The oarufacturer shall perform the noccasary inspection and 16sis 10 determine if the lag
xzew tomplies with the requirements of this standard. Nonconforming lag screws are
unacceptable. NEA reserves the right to witness factory inspection and 12015 and may

[31. Each lag screw shail bear & permanent symbol or identification mark of the TEQUESE 3L TEpOrts.
manufacturey in a place xnd manncr which will not adversely affect the imtegrity or
utilization of the lag screw. Ahgmwﬂnﬂhmmmfmﬁmbhmﬂu 9. PACKAGING:

and imperfection after palvanization.

NEA lag screws shall be securely packiged for shipment. Each package shall contain
5. DIMENSIONS: mmmmﬁayasu)mmmaeamtymmdmmummm's

name and caalog suember.
10, OTHER STANDARDS:

1. Lag screw heads shall conform to the requirements of ANSI B18.2.1-1981, {4] and
NEMA Pub. No. PH 3-1577, [5].

2. Lag scrow dimensions and tolerances are shown in Figure | of this document. 'l‘h" i ‘md_ fi of lag screws, based on other
It d darg mmepweonlyufmemqmrenwnuofm
Wmmvmm«mqummmm

TECHNICAL SPECIFICATION 110
SURJECT: ORKGINAL 1 TJUNE, 1993 Page 2of 4
Lrc T - TS 110
PAGE 10F 4
Lag Seremy (Conl)
Lag Screws (Comt}

11, BIBLIOGRAFPHY OF REFFRENCE STANDARD:

FETER DRIVE LAG SCREW WITH PILOT DRIVE PONT

1. ASTM AG63-82: Standard Specification for Stee] Bars, Carbon, Merchant Quality,

Steck Hardware.

Mechanical Properties. . “ w0
r —] F L0 )
2. ASTM AGY5-82: wSpu:lﬁumnfmSulBusthmHnlendu,Spu:ui RARRRGNAL RN L
Quality, Mechanical Properties. ALY T
el L [ v T
3, ANSLIASTM A153-82: Standard Spetification for Zinc Conting (Hot-Dip) ca ron or l l-llﬁ ’

4, ANSTBI£.2.5-1981: Square and Hex Bolts and Screws.
$. NEMA Pub. No. P 3-1977: Standards for Galvanized Feerous Lag Screws,

REF. DESCAITION o
E | tiAMETER w e
F | WIDTH ACROSS PLAY W (s
8 | WIOTH .ACRORS PONTS t [E--})
N | WEIGHT OF HEAD 284 (8.3)

4 PILOT DRIVE POINT LENGTH ¥z en

L] NOMMUM LA LENGTH % {100)
T | NI THREAD LENGTH gy (@)
FIGURE |

NOTE ©
1. Sis o weven Mwwods per mch, 1/16” deep. .
Jof4 2. A stighe toper is permitted in Wweads Maweords e pilet poed .
Page
TS 110
Page 4 of 4
TS 110



- REPUBLIC OF THE PHILIPPINES Sheat Cramanm Benens (Cont.)

e/ . . P .
w National Electrification Administration (NEA) 11 = Overall spen of beace
L2 = 5 of timg koles from center of pols
L . ﬂl-mwot‘bnee
SCOPE: D1 = Dismeter of pole mounting hole 02
This specification establishes the dimensional and perf i of seel D7 = Digmeser of cromarn momsting holes
mhmmmaupponCmpwuheandmMulhm Ll:mﬁ
. W2 = Width of cross section
1. GENERAL: . A = Length of horizontal portions of brace
Slulmmlmbnm ished #0 NEA specifications shall conform in all respects to the B = Scparation of moanting holes from fiange
specific di I and per qui staied in this standand, The text,
figures and rele #0 other standards suppiement cach other and shall be considered & Figure 3 - Side-Arm Brace
parts of this standard. L1 = Leagth of brace
3. MATERJAL: L2 = Digteace from crossanm mounting hole o upper end of riveted stop
The croasarm Hraces shall be fabricated from siructeral quality hot-rolled steel which 4. Pigum 4 - V SideArsn Dracwri
conforms 1o ASTM A570-79, [17 and NEMA Pub. No. PHE-1970 [2]. picted ou
4. FINISH: The bracts shall conform o the di jon and tob oqui of Figuw 1,2, 3
N and 4 NEMA PHG-1970, (2] or current edition thereof.
The crossarm braces shail be hot-dip galvanized in accordance with ANSI/ASTM A 153 6. STRENGTH:

82, [3]. Each brace shall bear 2 permanent symbol or identification mark of the
manufsciures in a place and manner which will not adversely affect the integrity or

utilization of the brace. The faish shall be Moot fros from bleutshes. aad other Fla braces, shadl fave a minimum tensile strength of 7,000 pounds 3 Bie bolt hales.

Py are i . with They shall be exgmble of being bent 10 degrees at bolt holes sad 140 degrees st any point
¥ which ¥ between holex without cracking of the base metal on the outside of the bent portion. A
£ DIMENSIONS: 9/16" dismeter mandrel shall be usad for bending. The brace shall be clamped so that

radiva of bend will be the mune as the mandrel. .

The: sixps on side arm braces shall be cxpabie of supporting 250 pounds without buckling.
There should be mo permanent deformation afier the 250 pound load is removed.

Figurea i, 2, 3 amd 4 depict the fal brace, double-span brace, ide arm brace and vertical
sidearm brace respectively. Indicated dimensions are defined as follows:

a Figure 1 - Fiat Brace: 7. INSPECTION:
All gimensions are depicted on drawing. The manufacturer shall conduct factory tests 1o verify that the crossarm braces comply
with e requi of this standard, Now-oonforming braces are unacceptable. NEA

b. Figure 2 - Dosble-Span Crossarm Brace: ressrves the right o withess factory tests and' tD request 185 repoTes.

8. PACKAGING:
TECHNICAL SPECTFICATION 11t
SUBIBCT: ORIGINAL JUNE, 1993 Page 2 of 7
STEEL CROSSARM BRACES Rev. Ko, TS 11
PAGR ) OF 7
M-M Braead [Cont.) Sieal Cremers m (Cout.}

NEA steel crossarm braces shall be secutely packaged for shipument. The number of
items in & package shall be:

Jem anmy Per Pacluge bdl)
Flat Bruce 20
Double-Span Brace 5
Side Arm Brace [{t]
Venicul Side-arm Brace 10
Each package shall be clearly marked with the manufacturers name and catalog number. [LAT CROSSARM BRACE

%. OTHER STANDARDS:

mdmmmal nndperfmmnee mqnmmuofNEA steel crossarm braces, based on
oher i are plabl mlylfmereqmrumofm
suandards are eqmvnlem to oF exceed the requiremenis quoted in this document.

10. BIBLIOGRAPHY OF REFERENCE STANDARDS:

i. ASTM ASTO-79: Standard Specification for Hot-Rolled Carbon Sieel Sheet and Strip,

Strwerural Quality,
2. NEMA Pub, No. PHE-{9H): EEI-NEMA Standards for Metal Crovsarms Braces. e oo _y.- R . NAME + O = as * 158"
[ . [ J— ) TWO LETTENE SENCACE, FOT -+ SCOND- -t yeet- o

3. ANSI/ASTM A153-82: Standard Specifications for Zinc Couting (Hot Dip) oa Iren
and Steel Hardware,

® THS o A COMCEPTUAL ORMWWS. THE MAMPACTUREN IS AESPONMILE PO THE ARERMLETIOR OF DRMMIOR 30
DESVSN WNNCH METTYE THE DRaRiecmay, , SUNENGTS , AND OTHIER PERPORMANCE REDUNIEMENTS OF THIE STRADAAC

FIGURE |
MEA STEEL FLAT EBRACE

Page 3 of T Paged of 7
T3 111 TS 13
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r-:;-w—-m:
2. Flal square ferrous washer:
A = Diameter of central hole

‘B = Length of side
T = Thickness of washer

3. Curved square Sevrous wasther:

A = Diameter of cemtral hole
B = Length of side

T = Thickmess of washer

R = Radius of curvahure

NEA washers shall he defined by the shove dimensions and the bolt size.

Fervona Wﬂﬁn Cmt.y

Mmﬂﬂlbecmymhdﬁmﬂmmuﬁcm'smwmhgwmbﬂ.

8. OTHER STANDARDS:

'l‘he i -~

L and perft _' of ferrous washera, based on other
ized piable only if the requi of such
mndnd:meqnwhlmorumdﬂumqmmuqmlnumm-m:.

9. BIBLIOGRAPEY OF REFERENCE STANDARDS:

&E:ir

- ASTM ASE-72 (R-1979): Standard Specification for Siee), Carbon (0. 15 Maximum,
Percent), Hot-Rofled Sheet and Serdp, Commercial Quality.

2 mMWWSmMmhMRdHCmSHSmeSmp,
Strachural Qualiry,

3 :’S!‘Mn.ﬂi-al ws;amﬁmnmforswdﬂan Carbon, Merchant Quality,

A

. ASTM A£35-81: Stndard Specification for Hot-Rolled Carbon Steek Sheet and Strip,
Commercial Quality, Heavy Thickness Coils (Formerty Plate).

ASTM A197-T9: Seandard Specification for Cupola Matlzable knon

oo

ASTM AS536-80; Smndard Specificalion for Ductile Tron Castings,

bl

NEMA Pub. No. PHI0-1977: NEMA Sundards for Galvanized Ferrous Washers.

ANSI/ASTM A153-82: Standardt Specification for Zine Coating {Hot-Dip) on Iron or
Stcel Hardware,
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REPUBLIC OF THE PHILIPPINES
National Electrification Administration (NEA)

1. SCOPE:

2.

6.

This specification estabfishes the dimensional and performanre requinements of palvanized
square ginel nuts for use on Coop overhead distribution lines.

GENERAL:
Sqmpwmmdmdnwmllmfummﬂlmwmmmm

stated in this d ‘The text, figures and refevences to
ommawmmlmhwuanddnlibe idercd parts of this

MATERIAL:

denﬂbemdeﬁomhozmﬂedmﬂwlnchtmhmpmdmadbymeupmhemh
basic-oxygen or electric furnace process in accordance with the mquirements of ANSI
Standard C135.1-1979 [1].

FINISH:

‘The nut described in this siandard shall be hot-dip grlvanized in scoordance with
ANSI/ASTM A153-73 [2]. Each nut shall bear a permanent symbol or identification
mark of the manufacturer in a pace and manner which will not adversely affect the
imtegrity or utilizstion of the nut, Th: nut shall kave smooth sfaces free from
blemighes and imperfections after gaivanization.

DIMENSIONS

NEA gab form 1o Table A and B of this docement
and 25 ilestrated is ANS] Standard CL35. 1-1979 [1) and ASME/ANSI B18.2.2-1978 [3].

d squans nut di

THREADS:

1. The intermally threaded parts shafl be tapped in accordance with ANSI C135.1-1579,
Table 8 {1].

TECHNICAL SPECIFICATION 113

5. FINISH:
‘Washers shall be hot-dip afier fabrication in accardance with ANSASTM
Al153-82, [8]. All surfaces and ed;ulhali smooth and froc from biemishes and
gularities niot consi with good tial practs
6. INSPECTION:
mmmmm;fuwmwymmmmm
dimensions] req; eats of this staadacd, Non-conforming pabl
7. PACKAGING:
NEA ferrous washers shall be securely packaged for ship The of esch
packags sl be as follows
Code No. Quanity
7103 59 31 el
7102 04 51 250
TH2 28 51 30
7132 35 Bl 50
TI01 30 75 %50
TI07 1T 48 100
Page2of 4
TS I12
Fareow Washars (Cont.)
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NEA COOK NO. | Poll. MO, TR i.ng A n T
TI03 &R 2 2 ROUMD l!z 'I,.n 13" = 12 s
7102 04 §1 1 BOUARE (MLAT) l[. ﬂluﬂ 21;“, Y
7102 28 89 1 SOUARE (LAT) a!‘ ta’:u -~ i s’"
RE T ' SQUARE (RATH Yy |Pleem]| 44 '
7101 30 71 3 BOUARE (CIRVED] 71. u,u = 44 11.‘
T V7 d1 3 SOQUARE ICURVED) ',r. "IH on 3 '_r‘
*-1/84" [l [l AULIWARLE YAMATIONS
b-1/32 w3rig- Lz GLE LETTER IMDICATES SAME + OW -, 3 = 104"
w118t 158" »0" TWAO LETTIRS INDICATE 15T » 2D -, # X = 14" -0
FIGURE |
NEA FERRQUS WASHERS
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Muds, Seqware Steel (Cont.}

2. 'l'hrnd::h.llbnl]mfhdsmd Class 2B, of the series specified in the notes on
I tabies in e with Unified nch Screw Threads (UN
udUNRTIIIud‘I!m), ANSI Bi.1-1982 (4].

7. STRENGTH:

Threads of the nur shall not sirip below the specified minimarm tensile strength of the
bolts on which the nuts are 10 be threaded as lisied in Table 10 of ANSI C135,1-1979
15

8. INSPECTION:
memﬂmwaﬂdlpfmnmmmmmdummm;fahpmwm
fut phes with the requi of this & Mog-¢ g stetl nuts are
unacoeptable.

3. PACKAGING:

Galvanized stoel nuts shall be securely packaged for shipping. Each package shall
contain twenty-five kandred (2500) nuts and be clearly marked with the manufacturer’s
name and Catalog No.

10. OTHER STANDARDS:

Mdlmmﬂudwfumrmmmofuhmludmanmm«lm

piable only if the requi of such
mﬂnﬂsmeqﬂvﬂmtmuwmereqmmmuqawdinmdumlmdm
identical tn thread design.

1, BIBLIOGRAPHY OF REFERENCE STANDARDS:

b, ANSIC135.1-1979: American Natiowal Stwdad for galvanized sicel bolts and nuts
for overhead line comstruction.

2. ASME/ANS] A153-82: American National Sundard specifications for zime coating
(hot-dip) ox: trom and steel hardware.

3. ANSI B18.2.2-1987: Square and Hex nuts
4, ANSI BL.1-1982: Unifiedd ich screw threads (UN and UNR theead Form).

Page 20f 4
TS 13
Nuly, Square Siedd (Ceat.}
Table A
Dimensions of Square Nuis in Inches *
Widih Thickuces
Noinal Witk Accom Fls Acrom of
Bolt Covmers Ntz
Sim Basic | K M i Basic Minimam
38 58 425 0606 0.551 0.832 2154 | D246 0,310
12 13/16 812 0.7%8 1.14% 1082 N6 | D.AsE D418
54 i .00 0.9 1414 1330 | 3544 | 0360 0525
34 1-1/8 1128 1088 1.591 1494 21732 ) 0.0M0 0,632
Table B
Di iona for Nuts 2nd Tapered Pasts in Inches
Internal Threads
Nominal
Boit | Per Inch Major | Nominal
Siz Pitch Di Minar Di Di Tap Size
8 16 0.350 | 0.356 14.323 0377 0.039 0.390-16
12 3 0470 | 0.476 0.437 0.454 0.520 0.520-13
5/8 tl 0.587 ] 0594 | 0.548 | 0.567 0.646 0.646-11
Y4 10 07051 0.714 | 0.663 | 0.684 0.77L 0.771-10
NOTE:

[1]  The maximuwm width across flats applics at all points. No transvense section
through the nuts between 25% and 75% of the nut thickoess a3 measured from the
bearing face shall be 1ess than the minimum width across flats,

[2] The wps of the nuts shall be fla and chamfered or washer crowned. The dismeter
of the chamfer circle shall be equal fo the maximum across ffats within a toberance
of -15%.

[3]1  The bearing serface shall be at right angles to the axis of the threaded hols within
& wheanoe of three (3) degoees for sire one (1) inch nuts or smaller and twe (2)
degrees for nuts farger than one (i) inch.

f4]  The axis of the cpped hole shall be concentric with the axis of the nat body
wilhin a tolerance gual to 5% (10% FIR) of the maximum width across flats.

[5]  Threads shall be unified coarse thread sexies (UNC Sexies) class 28.

Page 4 of &
TS 113

S. ANSIB13.2.1-1981: Sguare and hex balts i} scyews aacluding samre head bolty,
hex cap acrows, and iag screws.

6. NEA Specificstion 185: Specification fin course screw threads.
7. NEA Specificstion 103: Specification for machine bolts,

Page 3 of 4
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£ REPUBLIC OF THE PHILIPPINES
74/ National Electrification Administration (NEA)

1 SCOFE:
Fhis dard blishes the di ionat and performance requirements of

wonden crossurm braces whick shall support Coop overhead dlectric digtribation
lines.

2 GENERAL:

Wooden crossarm fursished v NEA specifications shall conform in af respects
wﬂuwﬁcmumwdmmw Fhe leat, tables, figures and

w0 Othey i each other and shali be convidered parts
of this standand.

A WARRANTY:

All crossarm beaces shall be warranted to conform with this standard. In any
crussarm brace is bo be defective o pon-conforming with this standard in amy
detail except for te preservative reletion within one year fram the date of
s!ﬂpmm:fmmﬁempptms(mums)phm it shalt be replaced as
by the . If rep umtpm:u.ai theeanm
u.s. dolhnafmchbtmallhemdmzrym gl shall be
for crossarm braces as specified in Section 4. MATERIAL, is the minimum
aBowable at the time of shipment. A reduction in preservative retention of not
mixe tn den pervent will be acceptable within thiny days from the date of
delivery st the port of entry in the Philippines.

4, MATERIAL:

mcmmhmhubemofmveuwﬁwmdhwmgmm
streagth, eg..wmummumwp),bwssmwf'admmw?.

Mbemiedunwnhnyofhaepmumvu,Midew
Chy {ACC), A i Copper Borate (ACB), or Chrotated Copper
ArsenalelCCA). And Chromatsd Copper Boraie (CCB), o1 Boron Zine Chromale
(CBZC) alse may be oeed for treatmeni with the prior permission of the

TECHNICAL SPECIFICATION il$
SURIECT: OROINAL | JUNE. 19

WQODEN CROSSARM BRACES Rev. Mo,
PAGE | OF 9




Woeodea Crosam Braces fCaat.)

parch Only p p shall be used 1o reat the maerial.
Py ion shall be comp as possible and a mini of .2 inches from the

surface of any face. Retestion shall be .4 pounds per cubic foot fos CCA, ACA,
ACB, ACC aod .3 for CCB and CBZC. Copper shall be cakulated as CuQ,
Chromium as Cr0,, Arsenic As,0y and Zinc as Za0 and boron as B,0,. 0.0 to
0.25 inches shafl be easy zone.

Rmmn{pmmcmmbmumﬂlhdﬁ:mmdmm

with et ds listed in AWPA slandands as follows:
Preservative Method AWPA Stindard
ACC, ACA, ACB, 1)} Wet Ash Analysis  A7-75
CCA, CCH, and CBZC for Oxides A2-85 Secrlons
2,3, 5 Bang 12,
B Xay A9-B6

2 Almic Absorption Ali-53

Braces shall be square sewn and be of smooth surface and free of dnot, split,
warp and crook, docay and insen infesttion and there shall be no logse fibers or
splinters. Moisture conkertt thall not exceed 19 percent,

Ead fittings shall be fabricated from strucmeal quality hot-rolled carbon steed
which confarms to ASTM ASTO-M, [1].

Braces normally are procured in matched pairs {right and left) because of the
asymmetry of the fitting of the pole mounting end. In figure 2 and 3, pole
mounting and fittings of rewersible braces are thown. These fitlings eliminate the
Tequirement for identification or right-hand and left-hand braces.
Static-proof acosssovies shall conform to the following standards:

dem. ... . Applicable

Stecd Bolts ANSI C135.1-1979 [2)
Sice! Nuts ANSI BI8.2.2-1972 {3}
Stee]l Washers NEMA PH10-1977 [4]

Stoel Lockwashers  ANSI B18.21.1-1983 [T}

Page 20f 8
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Wosdsa Cramarm Braces (Count.)

8.

[ L8

.

INSPECTION:

The sunufachorer shall conduct beuts 10 verily thit crostatm braces comply with
the requirements of the standard. Non-conforming braces are not accepisble. NEA
reserves the right © witeess faceory test and shall request dest reports.

Tha detniied mgui cited in thiy specif 0 for «ll maerinl shipped
mmmmmwwhmwmam Al
provisions of this specification shall apply to maserial inspected at destination

£xcept preservative retention cited in section 3 WARRANTY and morape snd.
mwmmm.ﬂuhﬁgummnu
pont of sxportation.

PACKAGING:
NEA wooden crossarm braces shall be 1y kaged for shipping. The
contents of each package shatl be as follows:

CODE Cuantity

Ho.  per Padigge

7 Ten (10) Paicy

? Two (2) Pairs

?  Two () Pains

Each package shull be clearly marked with the manufactures’s same and catalog
number.

OTHER STANDARDS:

The dimensional and perf i of wood heuces,
based on other internationally recognized standards are ble only if the
i of such dardy are equival mwueeuimenqmemenu

quoud in this document,
BIRLIOGRAPHY OF REFERENCE, STANDARDS:

[1]  ASTM AS0-79: Standard Specification for Hot Rolled Carbon
Steel Sheet And Strip, Structural Quality.

[21  ANSI C135.1-1979: American Nutional Standard for Galvanived

Page & of &
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Weeden Cromars Braces {Cont.)

5.

FINISH:

All stosl end and acceasories shall be bot-dip h acoondnce
with ANSI/ASTM A153-82, [S] mmdﬁmngsshﬂlbcnmoﬂluldﬁuﬁm
emithes and other imperfections not i with
Wmdmumhnoﬂdullh:ﬁmo{mughmunsvmsmfmmdnshdu
shall be 1/8 inch cased to eosure aafety in handling and instaiation. Each brace
shail be branded with the i s symbol or identification mark,
preservative type, supphier and year of treatment.

DIMENSIONS:

Prefarred dimensions of NEA Wooden Crossarm braces with skatic proof end
fiings for 38 inch and 60 inch CrOSSATM SDANS AN
Di s Wood Memt
Span  Diop  Min. Cross Section Max

B 74 1-3/4 x i3-16 0112
L] 18 1-12x 2172 30-1/4
0 30 1-1/2x 212 38-1/4

Theae dimeasions are defined in Figures 1, 2 and 3.
STRENGTH:
Wooden crossarm braces shall be capeble off susteining the following minimum

Soads without fracture or bending. Testing may be carried out with the apparatus
shown in Figure 4.

38 900 1,850 2,200
&0 3,250 4,650 3,420
L 1.256 4,650 3420
Page 3 of 9
TS 115
Wonilen m Braces (Caut)

Sseed Balts and Nuts for Overhead Line Constroction.
[3]  ANSI B15.2,2-1972: Square and Hex Nots.

{4 MWEMA Pub. No. PHU-1977: NEMA Standards for Galvanized
Ferrous Washers,

[5]  ANSI/ASTM A153-82: Sundard Specification for Zinc Coatinig
(ot dip) on Iron and Swed Hardware.

[6) AWPA-85: American Wood-Preserver's Association Strdards,

ANS] Bl8.21.1-198%: American National Stamdsrd for Lock
Washers,

AWFPA MI-63; Stadard 1
Preservative Treatment of Weod.

for the Inspection of
P} AWPA AS-B5: Standerd Method for Anatysis of Tremod Wood
and Treating Solutions by X-ray.

fL0] AWPA A7-75: Stuxtard Wet Ashing Procedures for Preparing
Wood for Chemical Analysis.

fil}  AWPA AZ-E5:Stndarnd Method for Amalysis of Water-bome
B fire dent fovamlati

[12) AWPA AIl-B3: Analysis of Treated Wood and Selutions by
Amnic Absorptioa spectros-copy.

[¥3] AWPA Ci-82: "Standwrds for Presttvative Treatment by Pressure
Process - - All Timber Prixhacts.)

[14] AWPA M2-B3: “Sondad inuructions for the Inspection of
Preservative Trestment of Wood,®

Page 5 of 9
TS 115
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MAKR DIGENSIONS FOR WORDEN CADOSANY BRACE TMSTALLATINE.

FIGLRE t Pagr ol 9
WOOD CROSSARM BRACE T8 1%

ATVERSELE WO SAACK B0 FiTTING DiENMNCE

OTE J=MOLE OW WUT SDE OF META, $00 FTTURE WALl B THATARED YO ACCOMMODNTE THE
wa"mx mx

T- AL SOCTH W/8° DM WTH NER HEAD B WITS.
3-ALL BOLTH ON WOOD BNE 10 HAVE ROUND MMSHER

FIGURE 3
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_--"-_"-__-,-; REPUBLIC OF THE PHILIFPINES

F"’ National Electrification Administration (NEA)
SCOYE:
This specification covers dimensional and p of square Jockuots

s

fwuamCmpdumndmhuuhm. Mmmmhmﬁblem
machine boits, carriags bolts, upset bolts, doubls arming bolts aed clevis bolt

GENERAL:

Square Jocknuts fumished to NEA ificati shall i W the perf
requinements stated in this standard, “The locknut shall stast from cither side and be
easily spun with the fingers. Kt shall be securely locked by tuming it approximately one
full hurn wilh a wreach. ‘'When the curved surface contacts the upper surface of the out
ot bearing surface, further mrming flatiens the curved surface, causing the not threads o
grip the bolt tireads tightly, Farther nwvement thall require use of & wrench.

MATERIAL:

Square locknits must be fahricated from hot-rolled steed procesaed in an open, haarth of
cloctric fumace and has a carbon geade and quakity which meets the mxquirenests of
ANS! C135.1-1979, [1].

FINISH:

Afier threading, the locknut shall be hot-dip galvanired in accordance with ANSIASTM
A153-82, [2]. The surfaces must be smooth and free from blemishes, irreguiaritics and
other imperfections that can affect sorvice ability. The locknut shall bewr the
manufactarer’s identification mark 6r symbol, in a location and manaer which thall not
immpair ity function,

DIMENSIONS:

Dimensions of NEA square locknuts tabulated in Figure 1, are defined 25 follows:

A = Length of locknut edge

B - Thickness at edge

C = Thickness at center

TECHNICAL SPHCIFICATION 116
SURJBCT: ORICINAL JUNE, 1993
SQUARE LOCKNUTS Rev.No.
FAGE | OF 4
lﬁluobﬂ:-ﬁicﬂ.)

3] ANSLB1.1.1982 : Unified Inch Serew Thrends (UN and 1TNR Thoead Form}).
]  NEA Stundard 1861988 : Swandard for coarse screw threads.

Page dof 4
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Seicars Lackamty (Cont.)

7.

9

D = Equivalest bole size

The top and bottom of the Jocknut shall be viaibly and symmetrically concave in onder
10 maich the bearing surface or the chamfered upper surfaces of the nut. The axis of the
tapped hole shall be concentric with the azis of the body of the ma, within a tolerance
of 3% of the maximom width scross fiss.  The dimension across flats shall be
approximaicly the sames as that of an equivelent square mut.

THREADS:

The focknats shall have ynified coarse threads, Clasy 2, in accordance with ANSY B1.t-
1982, 31

INSPECTION:

ﬂemummmﬁemymwwmmmmdm
Jocknut complics with the req of this Nom-¢ are

unaccepiable, mmmmmmmmwmymmwﬂ
Tepots,

PACKAGING:

NEA Inck shall be | dnged for s . Package g are shown on
page 3. Eﬁlpch;edndlbedarlynmtdwmmemumsmmmalog
wumber.

OTHER STANDARDS:

The di - aml‘ jonal _' of NEA MF locknuts, based on other
internaticeally i i plable only if the requirements of such
wmqmmmumummqmmﬁumm

18, BIBLIOGRAPHY REFERFNCE OF STANDARDS:
[1] ANSIC135.1-1979 : American National Standard for Galvanized Steel Bolts and
Muts for Overhen? Line Construction.
{2} ANSKASTM A153-82 : Standard Specification for Zinc Coating (Hoi-Dip) on
¥roo and Steel Hardware,
Page2 of 4
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=5 REPUBLIC OF THE FHILIPPINES
¥4/ National Electrification Administration (NEA)

1. SCOPE:

“This specification blishes the perf: i of drop forged steed oval-
eyemumedmcmpavdmddewicdmibumﬁm These nuts shail be uaed
pa sachine bolts or double arming bolts for attaching clevis and straln insilators to
structures and poles.

2. GENERAL:

Oval-cye nuls furnished 10 NEA specifications shall conform in all respects to the
dmmmnlandpufmmu mu:mmlslmedm this standard. The texi , figures
and pp maneummnemmm
m'dmmm:htd.

3. MATERIAL:
Oval-eye nuls shall be fabricated from makerials that comply with ASTM A663-82-
(1), The materials shall be of a grade and quality which can meet the requirements of
ANST C135.5-1979, (2).

4. FINISH:
Ovaleye nuls shall be hot-dip galvanized in accordance with ANST/ASTM A353-82,
(3). All surfaces shall be smooth and free from irregularities. All oval-cye muts shall
‘bear the nomufacherer’s symbol or identification mark i a location that will not
impair its fimction.

5. DIMENSIONS:

Oval-eye nuts shail conform 1o the dimensions shown in Figure 1 and defined as

follows:

A = Meight of oval-eye nut
B = Bawe diameter

C = Widih of crown

D = Width of oval-eye nut

TECHNICAL SPECIFICATION 117

SUBJECT: GRIGMAL | SUNE, 1993

AL-EYE NUTS Rev.Mo.
PAGE 1 OF 3
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OvakEye Nt (Comt}

F

E = Mazimum width of eye
F = Height of eyu

After galvanizing, the ovai-eye shall be tpped oversize for compatibility with 3/4
inch or 5/8 inch bulls a8 specified. The oval-eye nut shall be provided with unified
conrse: threads, class 2, in accordance with AMSI B1.1-1982, (4).

INSPECTION:

The manufacturer shall perform tl_cmwy mgmﬂonandm:.mdmmdm
l-eye nut plies with the requi d. Now-conforming oval-

tye nuts are unaccepiable. NEA reserves ﬂ:nghtlumnmtmyteﬂsandmau
request test reporis.

PACKAGING:

NEA oval-eye nuts shall be securely packaged for sh Each package shall

mmmm(lm)mi—eyenmsmdﬂu]lbeduﬂynwhdwmﬂw
oanufacturer’s name and camlog oumber,

OTHER STANDARDS:
The di - ‘nndpm’ q of the oval-eye nuts, based on other
enationslly dards are piable only if the reg of such

standards are eqmvdcn( te or exceed the requirements quotad in tis document.
RIBLICGRAPHY OF REFERENCE STANDARDS:

f11  ASTM A663-82: Standard Specification for Steel Bars, Carboas, Merchant
Quality, Mechanical Properties.

[2}  ANSICI35.5-1979: American National Standand for Galvanized Fertous Eye
Nuts and Eyelets for Overhead Line Construciion,

[3] ANSTASTM A153-82: Sundard Specification for Zine Coating (Hol-Bip) on
Tron and Sieel Handware,

1L ANSI BL.1-1982 : Unified Inch Screw Threads (UN and UNR Thread Form).
15] NEA Standerd 186 ; Standapd for coarse screw threads.

Pago 2 0i 3
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: REPUBLIC OF THE PHILIPPINES

fﬂ Natmnal Electrification Administration (NEA)

2.

SCOPE:

‘This specification establishes the perf i of drop forged sweel thimble-
mmm«mmmmﬁm These nats shall be used to stiach
guys to through-bolis or i the threaded end of straight or angle thimbls-eye boits,

GENERAL:

ouls furnished 0 NEA specifications shail conform in all respects 0 the
dimensional and performance lqmmnmsmmdm this specification. The text, fgures
it reft o other sand ppl each other and shall be cossidered parts of
this specification.

MATERIAL:

NEA thimbie-gye nuts shall be falwricaiedd from materials thal comply with ASTM A653-
82, [1) and ASTM AG75-82, [2}. Thc malcrials shali be of a grade and guality which
can meet the requirements of ANSI C135.5-1979, [3].

FINISH:

NEA thimble-eye nuts shafi be hot-dip galvanized in accordance with ANSIASTM
A153-B2, (41, Alt nurfaces shall be smooth and free froms itregulatities. Each thioble-
cye nut shall bear the manofacturer’s symbol or identification mark in a location and
reanoer which shall not impair its function.

DIMENSIONS:

Thimhle-eye aors shall confoore 10 the dinmnsions shown in Figure 1 and defined as
follows:

A = Heigit of thimble-tye nut
B = Base diamcier

C = Wihh of crown

D = Width of thimble-cye nut
E = Maximum width of eye

TECHNICAL SPECIFICATION 13

SURIECT: ORIGINAL l FUNE, 1953
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Thamble-Eye Nuts (Cont.)

F = Height of cye
R = Radius of p of eye

Afer galvanixing, the thimble-eye nuts shall be tapped oversize for compatibility with
3/4 inch or 5/8 inch diameter bolts an specified. The thimble-eye nut shall be peovided
with unifed coarse threads Class 2, in acoondance with ANS] B1.1-1982, [5].

6. INSPECTION:

ﬂnmfﬂumﬁdlwﬁmlkwuwﬁmmﬂmmdﬁmnfm

hi plics with the i of this dard. Nown-conforming
ﬂumhle-ey:nmmunwccpuhle NEvauacnghlwmmmeytmmd
10 reguest test feports.

T. PACKAGING:

NEA thimble-eye nuts shall be sccurely packaged for shipment. Each paciage shall
contain fifty {50} thimble-eye suis and shall be cleasly marked with the manufacturer's
name and Catalog number.

8. OTHER STANDARDS:
Thcdlmsmml and parformmc requirements of the thimble-cye nuts, based on other

dards are acceptabk only if the requirements of such
MmeqmvalmlwmmmcmqmmmquwdmthudoumL

9.  BIBLIOGRAPHY OF REFERENCE STANDARDS:

1. ASTM AG63-22: Standard Specification for Steel Bars, Carbom, Merchant
Quality, Mechanical Properties.

2. ASTM AG75-82. Standard Specification for Steel Bars, Carbon, Hot Wrought,
Special Quatity, Mothanical Properties.

3 ANSI C135.5-1979  American National Standard for Galvanized Ferrous Eye
Nuts and Eyelets for Overhead Line Construction.

4. ANSU/ASTM A153-82; Standard Specification for Zinc Coating (Hot-Dip} on
Iron and Siee! Hardware.

. 5 ANSI B1.1-1982: Unified Inch Screw Threads (UN and UNR Thread Form),

6, NEA Standard !26: Standard for Coarse Screw Threads.

Page 2 0f 3
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= REPUBLIC OF THE PHILIPPINES

?"” National Electrification Administration (NEA)

1. SCOPE:

msmfmmmmmwmmmmddmpf«gdm-mm
shackles used for lators (o oval eye bolls and eye puts on Coop
wednde&mmcdmnbmmwm Unless otherwise specified, Coop
anchor shackies shall be fumished with 2 colter boit and cotier key.

1. GENERAL:

Anchor shackles fomished to NEA specifications shall conform in ali mspects to the
rl:manmnhndperfonnmreqmmmunmedmﬂmmdm The iext, figures and

o other ppl each other and shall be considered parts of this
standard.

3. MATERIAL:

An anchor shackle fumnished 10 NEA specifications shall be fabricated from maleriafs that
camply with the reguirements of ASTM AG68-83, [1]. The coner boit shall be in
accordance with ANSI C135.1-1979, [1). The self-locking cotter key shall be made from
good commercial grade brass, stainiess sieel, bronze, bard drawn aluminum or hard
drawn copper.

4. FINISH:
The anchor shackle shali be hot-tip galvanized in accordance with ANSIVASTM A153-
82, [3]. All anchor shackles shall bear the manufactorer's symbot or identification mark
in a location which will not impair its function.

All surfaces shall be smoeoth, free from blenishes and other imperfections ok
with commercial practice.

%, DIMENSIONS:

NEA anchar shackles shall have di ion1 shows in Figure {1, as falkows:

A = Diameter of cross section |

TBCHNICAL SPECIFICATION 119
SUBJECT ORIGINAL JUNE, 1993

ANCHOR SHACKLES Rev Mo .

PAGE | OF 5

‘“mdﬂal:t:rl-

suesr] ¥ PRIR[HA]R]I RIS %N

Anchar Shachies {Comi)
B = Minimum height of shackle
C = Maximom width of ¢ye
N = Mitimum width of opening
B = Bolt dismeter
F = Mipinm diameter of shackie base
6. INSFECTION:
The fa shalt & ; mdml:mvmfyﬂnﬁrhemd‘mrshadﬂs
comply with the requi of:hu dard. Non-conf hackd

anacceptabie, Nmmmmwwmhcmrymmmmsumdmy
redanat bt TEpOKS,

. PACKAGING:

NEA anchor shackles with accessories shall be securely packaged for shipping. Each
package shali contain ose hundred (100} anchor shacides and shall be marked with the
manufactures’s name and catalog numbet,

OTHER STANDARDS:
mdmmmwpntumm i of anchor shackles, based on other
ionally recognizes dards are P only if the requiranents of such

sandards arc eqma!cm o or excoed the requirements quotod in this document.
BIRLIOGRAPHY OF REFERENCE STANDARDS:

[1]  ASTM A668-83 : Srandard Specification for Steel forging, Carbon and Alloy, for
Gencral 1ndustrial Use.

[2]  ANSICI135.1-19% : American Nationsl Standard for GAlvanized Steed Balts for
Overhead Line Construction.

{31 ANSI/ASTM A153-82 : Standard Specification for Zinc Coating (Hot-Dip) o
Iroet and Sieed Hardware.

Page20f3
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ANCHOR SHACXLE

Guy Strags (Attachuands) (Cond,)

L = Separmion berween wop of strap and cenier of mounting: hole
R2 = QOuter radius of strap

6. STRENGTH:
Guy ateachmenrs shall exceed the minkmum strength af 45° as defined in NEMA Pub. Na.
PHIL-1979, [3] and included in Figure 1, when tested by the method illustrated in Figure
2.

7. TESTS:

Formed guy attachments shall be tesitd in accordance with the mpethod described in
NEMA Pub. No. PH11-1979, (3] and shown in Figure 2.

§. INSPECTION:

The fi shal? perf the i on and tests proposed in NEMA
Pub. No. PH11-1979, [3] o determine if ihe Euy “attachments mmpiy with the
performance requirements of this standard. Noa-conforming guy atechiments are
unacooptable. NEA restrves the right 10 witness factory tests and may request test
reports.

9. PACKAGING:
Formed guy attachments shall be securely packaged for shipment. Each package shall
contain one hundred (100) attachrments and stsall be chearly marked with the

manufacturer’s name and catalog ramber.

10, OTHER STANDARDS:

The dimensional and performance reg of guy h , based on the other
interrationally recognized dards are D only if the reGui of ach
srandards ane equivaient 10 or excesd the requinements quoted in this docsment.

11. BIBLIOGRAPHY OF REFERENCE STANDARDS:
{1} ASTM A370-79 : Het-Rolled Carbon Steel Sheet and Strip, Structural Quality.

[2]  ANSI/ASTM A153-82 : Siandard Specification for Zinc Coating (EHot-Dip) on
Tron and Steel Hardware,

3] NEMA Pub. No, PH11-1979 1 NEMA Smndards for Galvanized Fevrous Guy
Auachments, Wrap and Formed Guy Hooks, Guy Strain Plates and Pole Eye
Plates.

Page 2 of 4
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=, REPUBLIC OF THE PHILIPPINES
w National Electrification Administration (NEA)

1, SCOPE:

mmmmmmymrqmmoffumm formed guy attschments
o fazien guy wires to overhead eleetric distribution poles.

2. GENERAL:

Guy;mnhmnﬁmummNEA specifications shall conform in all respecis o the
1 and P 3 stated in this standard.  The text, figures and
f to other pol each other and shall be considered parts of this
standard.

3. MATERIAL:
Guy amachsments shall be made of hot-rolled steel which complies with ASTM AS70-79,
{11. The material shall be of a grade and quality which can meet the requirements of this
standard,

4. FINISH:

Guy attachment described in this standard shall be hot.dip galvanized in accordance with
ANSEASTM A153-82, 12]. The surfaces shali be smooth and free fromn blemishes.

Guy attachments thall bear the manufacturer’s symbal of identification mark in a Jocation
and manner which will not smpair its function.

5. DIMENSIONS:

Di ions {and tok 3) of guy artach shall be in accordance with NEMA Pub.
No. PHLI- 1979, [3]. Dimentions shown in Figure | are defined as follows:

TECHNICAL SPECIFICATION 121
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FIGURE 2
TESTING APPARATUS
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Tet-Boll Guy Attachesendy {Comt.)
6. STRENGTH:

NEA guy atiachments shall be capable of meeting Lhe minimam performance
requirementt tisted in Figare L, when tested by the method illustraded in Figwre 2,

7. INSPECTION:

The manufacturer shall perform the necessary inspection and tests to determine if’

the guy aliachments comply with the performance requirements of this specification,
Non-conforming guy hooks are unacceptable. NEA reserves the right to witness factory
tests and shall request test reports.

8. PACKAGING:
Two bolt puy artachments shalt be securely packaged for shipping. Each package will

mmﬁﬁy(smpmmmnummwwmmmmfmsmm
and catalog number,

9. QTHER STANDARDS:

mmmmwwrm gui of guy H , based om other
Iy rec dards are bie only if the requi of such
standards are equivalent to o exceed the requirements guoted in this document.

10, BIBLIOGRAPHY OF REFERENCE STANDARDS:
1) ASTM A197-79; Sundard Specification for Cupola Malleable Iron.
[2] NEMA Pub. No. PHI)-1979: NEMA Sundaeds for Galvanined Fermous
Guy Attachments, Wrap and Formed Guy Hooks, Gu'ystmm Piates and
Puole Eye Plates.

[3]  ANSI/ASTM AL53-82: Standard Specification for Zinc Coating (Hot-Dip) on
Iron and Steel Hardware.

Pageiof 4
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A REPUBLIC OF THE PHILIPPINES
i National Electrification Administration (NEA)
1. SCOPE:
This specificat blishes the physical ch mscwdpa'fmumemqmmmof
ferrous two-boit guy + used on overhend di linca.
i. GENERAL:
Guy h furnished to NEA specifi shall conform in all respects 15 the
perf i of this standard T‘heu:xt,ﬁgu:esmdmmwm
Mw:maﬂ)ﬁmdmlh idersd parts of this dard
3. MATERIAL:

Dwrop forged guy attachments shafl be made of malleable iron peoduced in accordance
with ASTM A197-79, [1]. The materiai shall be of a grade and quality which meet
the requiremenis of NEMA Pub. No. PHLL-1979, {2].

4. FINISH:

Guy h described in this dard shall be hot-dip galvanized in sccordance
w:thANSIIASTM A153-82, 13]. The surfaces shall be smooth and free from
irregularities, hlelmstmmm;mpafmmswhwhm:ﬁmmmahhw Each
guy sttachment shall bear the fa s symbol or § mark in 2 locab
and manncr that will not iinpair fs function.

3. DIMENSIONS:

Dimensions of the guy attachment shown in Figare 1 are defined as fodlows:
LI Minimum overalt height

-
L2 = Mininten meunting hole spacing
w - Mini width of h
T - Minimum clearance for gay wire
D = ‘Thimble dismeter
D2 = Diameter of upper mounting hode
D3y = Driameter of lower mounting hole
TECHNICAL SPECIFICATION 123
SURIECT: ORIGENAL | JUNE, 1993
TWO-BOLT GUY ATTACHMENTS Rev. No.
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Attavhment, Guy (Canc.}
8. PACKAGING:
Attachment, Guy shall be ly packaged far shipping and handling. Each package shall

contain one hundred {100) itemns mli shall be clearly marknd with the manufactarer's name
and caaiog number.

%. OTHER STANDARDS:

The di donal and perfe ts of Autachment, Gnybaudmochcr
intemationally recognized siandards ans aoccpnab[c only if the i of such
are equivalent to of excoed the requirements guoted in this documents.

1. BIBLIOGRAPHY OF REFFRFENCE STANDARDS:

[. ANSVASTM ALS3-#2: Standard Specification for Zinc Coating (hol-dip) on Iron and
Stzel Hardwase.

Page 20f 3
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REPUBLIC OF THE PHILIPPINES
f‘) National Eleetrification Administration (NEA)

1, SCOPE:

This specification establishes the general dimensional and performance requirements of
Altachment, Guy.

2. GENERAL:

Augchment, Guy firmished to NEA specifications shall conform in alt respects to the specific
dimensional and performance requirements siated in this smandard, The text, figures and
NmmmMWImhmmmlmmmWoﬁhls
standand.

3. MATERIAL:
Auac!!mcm Guyﬂullbemmﬁomnﬂwmormlnfagmkquﬂnywmm:hc
I g quired in the normal in the normal use of Guy,
4. FINISH:

Atiachment, Guy shall be free of rough or uneven surfaces and edges so as to ensure safcty
in handling and instatlazion,

S. DIMENSIONS:
The Atiachment, Guy dimensions are shown in figuse 1.
6. GALYANIZING:

Afier fabrication, Atfachment, Guy shall be hot-dip galvamized in nccordance with
ANSUASTM AlS3-82 {11

1. INSPECTION:

The manufactarer shall comduct the neeeamy &esis 10 determine if the Attachment, Guy

p with the regs of ihis & Noa-conforming Amachwient, Guy are
ubactepable.
TECHNICAL SPECIFICATION 124
SUBJECT: X ORIGINAL I ALGUST, 1993
ATTACHMENT, GUY Rev.MNo.
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f% REPUBLIC OF THE PHILIPPINES

National Electrification Administration (NEA)

1. SCOPE:

This specification esmblishes ihe dimensional physical performance rqwmments of

Anchor, Expanding, B wry wed of Coop.

2. GENERAL:

Anchor, Expanding, 8 way furnished to NEA specifications shall conform in ali respects
o the specific dimensional and performance requirements sated in this samdard. The
text, figures and references w other mandards supplement ench other and or considered

part of this standard.
3.  MATERIAL:

The Anchor body shall he fabricaied from high strength iton or steel to meet the strengih

requirements in the normal use of the item.

4 FINISH:

The Anchor body shall be hot-dip galvanized in sceordwnce with ANSIASTM A153-82
The unit shall have smooth surfaces without blemishes, makformations or other defects

o ensure safety in handling and installation.
EX DIMENSIONS:

The Anchor, Expanding, & way dimensions are shown in Figure 1.
6. INSPECTION:

The manufacturer shall conduct the necessary lests io determine if the Anchor

Expanding, 8 way plizs with the requi of this d Non

Anchor, Exp 8 way are plable, MEA reserves the right 1o witness facmry

tests and shall receive lests reports.

TECHNICAL SPECIFICATION 125

SURIECT: ORIGINAL

| avaust, 1903

ANCHOR, EXPANDING. 8 WAY Rev. No.
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FRE AR OR EQUAL #- HIS-6

REA CODE ™o oD WM K

Amchor, Expamling, § Way (Coal.}

PACKAGING:

Anchor, Expanding, § way shall be ) kaged for shipping. Each pack shalf
mnlzmmhu:\dred(leplmdsinnhec\udymarkndmﬂ:ﬂnemnuhmmrs
name and catalog number.

OTHER STANDARDS:

mmmwmmdpaﬁxmmmqmmdaw Expanding, 8 way, based an
other internath hle only if the requitenmients are

i mthmwmmmmumMmmsdmmt

o

2.

BIBLIOGRAPHY OF REFERENCE STANDARDS:

’
L. ASTM A663-52: Sumdard Specification for Steel Bars, Carbon, Merchant Quality,
Mechastical P :

2. ANSICI35.E-1979: American National Standard for Galvanized Steel Bars and Nuts

Page 208 3
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REPFUBLIC OF THE FHILIPFINES
National Electrification Administration (NEA)

SCOFE:

This specification establishes the physical characteristics of drop forgest sieel anchor rods
and beavy square s which cam be v 1o anchor guy wires on overhead electric
distribution pales and other structunes.

GENERAL:
immmmqmmﬁmmwmmsmWrmmm
respects 1o the dimenglonal and performance fequircowcnds stated i this standard. The

text, tables, figures and referonces to other standands supplement each other and shall be
considered parts of this standard.

MATERIAL:

Anchar 1048 wd hexvy sipare nuts shall be made of hot-rofled seel tha complies wilk

mm-u.mwasmmnm The rabewial shall be of a grade and
which is saitable 0 meet the requi of this standard.

DIMENSIONS:

Dimenxions and tolermnces of anchor 10ds and heavy square nuts shatl be in accordance
with ANSI C135.2-1979, [3) and as listed in Figore 1.

FINISH:

Anchor rods and beavy nuty shall be hot-dip galvanized in accordancr with ANSUASTM
ARSH-E2, [A]. The finish muost be smooth and free from blemishes. Each ahchor rod
a0 rad shall be provided with the f; *s mark or identification symbal and the
rod length in feet. These mirks should be peromnent and locaird near the eye.

THREADS:

“Thread detgils of eye anchor roda and compaiibie nuts thall be in accordance with ANS]
€135.2-1979. [3) s lisiod in Tables 1 and 2.

TECHNICAL SPECIFICATION 126

SURTRCT: ORGINAL |

JUNE, 1993
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Ancliar Reds (Cont )

The mnchor rod threads shall be concentric with tye rod axis and shall be machine rolled
10 dimevsions Hsted wn Table 1.

Afer galvanizing, the muu shall be tppod oversize 10 dimensions lised ia Table 2.

The threaded portion of the anchor rods shall perait the nuis & be tumed by kind over
the entire threaded length without the aid of toals.

STRENGTH:
Tensile Tests:
Anchor rods shall be capuble of withstanding tensile ified in ANSI C135.2-

1979, [3L 'Ihmduhlll&llenlymﬂ!eth!uddpmumarmhhk Threads shalt
not fail gt sres bevels below the Tined gluminwn.

Rod

Size Minigum Load
(oches)  (Pounds
5/8 16,000
¥4 25,000

Bending Tests:

All cold bend text at room temperature shall permit the untiresded portion of the
rod 10 be bent through a 90 degree angie on & radius equal to the rod dlameser

INSPECTION:

The masufactuner shall make the necessary inspection and tests (o verify thet the
eye anchor rods compty with the requirements of the standard. Nop-conforming
anchor rods are not acceplable. NEA reserves the right 10 witnets factory wats
and may fequest lest reports.

PACKAGING:

Anchor rods shall be securely packaged for shipping in bundles of ¥ea {10). Each
package shall be clearly marked with the manufactures’s rame and  cataliog
number.

Page 2 of §
TS "
Anchar Reds {Cant}
TABLE {
ANCHOR ROD THREAD DIMENSIONS
ROLLED THREADS
Pich Mimor bdgyor
Nomisal | Thwads Disamrter (lochos) | Dicmeter (hachas) | Dismeter (luches)
Rodt Size. For
Code No. Clachen) Ik Min, Max. Mlx . Mia. .
5361 &5 07 58 11 06354 | 0.6626 | 0.5064 | 0.6154 | 0.6944 | O.608.11
WL A4 10 0.7643 | 0.%690 | 0.7183 | 0.7393 | 082363 | 0.826-10
TARLE 2
HEAYY NUT THREAD DIMENSIONS
Rod Major Pitch
Dioutriter Diamoter Dansiter
Nowsined Thoud (Inches) {laches) {Itsco)
{taches) Type and Clam M. | Max Min. Max. Mia Max.
5/ Rofled 11-UNS-2A | 0.602 | 0.616 | 0.6536 | C.6TIS 05058 06113
34 Rulend: IGUNS-ZA | 0726 | 0.741 | 0.7841 | o.9034 0105 | 0.7384

Paged ol §
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Auchar Rodi (Cvat.}
10. OTHER STANDARDS:

mmmmmdpafmmmmumdmmm;hndm

ather o only if the requi
ormchmndmhameqmnhnmoremmewqmmmuquoumm:
docyment.

11. BIBLIMGRAPHY OF REFERENCE STANDARDS:
[)]  ASTM AG&S—S_Z: Standard Specification for Steel Bara, Carbon,
Merchant Quality, Mechanical Properti
[2] ASTM AG675-82: Standavd Specification for Steel Bars, Carboa
Hot Wrought, Special Quality, Mechanical Properties.

[3]  ANSI C135.2-1979: American Mational Standurd for Threaded
Galvanized Ferrous Strand-Eye Anchor Hods and Nuts for
Overhesd Line Construction.

[#]  ANSI/ASTM A153-81: Standand Specification for Zine Doalmg
(Hot-Dip) on Trows and Steel Hardware,

5] ANSt B1.{-1982: Unified Inch Screw Theeads (UN and UNR
‘Thread Form).

(6] NEA STANDARD 136: Standerd for Coarse Screw Threads.

Page 3 of 5
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2.

4.

SCOPK:
This specification covers solid one-piece ferrous ground rods intended for use o
electrical These ground rods be equipped with 2 cone point

earth.

GENFRAL:
rmmmmmmmwﬁummmnmmwm
dimeasional and performance requirements af this specification. These ground rods shall
be used with the clamp described in NEA Specification 140 1),

MATERIAL:

1. Femrous ground rods shali be fabricated from one of the matarials fisted below,

The: satarial shall have a quality snd grade which satisfies the perforatnce requirements
of this specification.

a Hot rolled high carbon siesf pmduced by the open-heath, basic oxypen or
eleciric-fumace process in secordance with ASTM ASG3-82 2] or ASTM AG7S-
8 n).

3. Malieable iron casticigs in conformity with ASTM A47-77 [4].
FINISH:

NEA ground rods shall be hot-dip galvanized in accordance with ANS/ASTM A153-82,

51 mmmmmmmmrmmmw
aad other irregularities which can be hazardous 10 p
normal commercial practice. MMWAMMMUWMM
Jength (in feet) shall be locatad o each ground rod.

lffmuumquuﬁed embrittlement of the zinc costing must be voided by
sitlur aelecting o sitable materisd composition or by cooling the castings from the

TECHNICAL SPECTFICATION 128
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Sslid Parrems Ground Rods &oud}

18

annealing proceas,
Ground rod dimensions shown in Figure 1 are deflved as follows:

L = Length of rod
D = Diameter of rod

STRENGTH:

‘The ground vod shall be of sufficien strength and 10 resist bending and excessive
amxhrooming of the top. neidiy

INSPECTION:

The 5 form the y tests and insp S determine i fermons
yumdmﬁmﬂymﬁhmmmuuﬂhnm{mw Non-coaforming ground

rods are unacceptable,

PACEAGING:

Ground reds shatl be 1y packaged for shipping. Each bundie shall contain wen (10)
mm-ﬂmum ariced with the & s name and catalog no.
OTHER STANDARDS;

The & donad and perfy i 5 of solid ferrous ground Tods based on
other internationally Mxmwmuﬂyﬂuwnqmmmdm

Tecognized
Sandands are equivalent #0 Or exceod the requirements quoted in this specification.
ABLIGGRAPHY OF REFERENCE STANDARDS:
1. NEA Specification 140: Specification for ground rod clamps.

2. ASTM AG663-82; Standard Specification for steel bars, carbon, merchent qualiry,

i, ASTM AG75-82: Standard specification for siesl bars, carbon, hot wrought,
special quality, mechanical properties.

4, ASTM A47-77: Sandard specification for malicable iron castings.

3. ANSI/ASTM A153-82: Standard specification for zinc coating (hot-dip) or: iron
aod shech hardware.

Page 2 of 3
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REPUBLIC OF THE PHILIPPINES

¥4) National Electrification Administration (NEA)

BCOPE:

This specification eslablishes ihe dimensional requirements of sieel ground plates to be
affized to the base of wood poles in Coop distribution systems. These plates are used
to provide good contact with the earth.

GENERAL:
Gmndplmpmﬂdedmﬂ&mdﬁudm:hﬂmfmmaﬂmmwh

of this specifi The text, figures and other references to other
wwmmmmummmofmmm

MATERIAL: ,

Ground plates shall be made from bot-rolled steel in acoordance with ASTM ASN-79
[1] with grade and carbon content suitable for the requinements of this specification. The
plates shall be provided with a galvanized steel paralisl groove clamp to scoommodate
three (3) strand 5/16 inch galvanized iron ground wire and have four (4) symmetrically
places] mail hales for fasening the plats to the butt of the pole.

DIMENSIONS:

Dittesriions shown in Figure 1 are dofined as fiollows:

Specific dimessians of NEA pole ground plates shall be stated in bid documents or
purchase ordery.

FINISH:
NEA pole ground plates chall be bot-dip paivanized in accordance with ANSI/ASTM
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INSPECTION: ‘5

mmmﬂlmmmmﬁﬂmmﬁy%ﬁcw
of this specification. waqm;mmdl imaccepaable.

PACKAGING:

Ncgmmmmtbemkdy kaged for shippi Each p  shall contain

ﬂuﬂyﬁveﬂi)phwswshallbedudymmwrmme mmﬁmlu‘lmmelnd
no.

OTHER STANDARDS: -
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inter pisble only (f the roqui of mach
Mmqmﬂﬂmmwmuwmpﬂmqwdmtﬁumfm

BIBLIGGRAPHY OF REFERENCE STANDARDS:
L. ASTM AST0-%: Standard Specification for Hot-Ralled Steel Strig of Structural

2. ANSI/ASTM Al33-82: Swndard Specification for Zinc Coating (Hot-Dip) on
Tron or Stee] Hardware.
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REPUBLIC OF THE PHILIPPINES

ffi National Electrification Administration (NEA)

. BCOPE:

This spocification establishes the dimensional and physical requirements of staples used in
overhead distribution line construction,

2. GENERAE:

-MMMMWMMmeWummmmm
of this sp borr. Thews staples shall have rolfed ar Gt peints as shown

mﬂml

3. MATERIALS: B
Staples shall be fabriested from hot-rolled open-hearth of clectric fureace steed in
mmmmw [1). The maierial shall be of n quality and grade that
will matisfy the phys @ of the standard

4. DIMENSIONS:
Suple dimensiont shall be in d: with the di lons acd (o) listed in
ANSI C135.14-1979, (2]. Dimensions shown in Figure | are defined as follows:
L = Owenall length of staple (inches)
P = Length of point (inches)
A = Width of saple {inches)
D = Wire size (inches or AWG)

S. FINISH:
Suples shall be bot-dip galvanized in sccordance with ASTM A153-82, [3}. The finish
shall he smonth and free from blesishes.

6. STRENGTH:
Suaples shall have sufficient strength and rigidity w resist bending and distortion beyond
usability while being driven intp wooden poles and crossarms.
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FIGURE |
GROUMD PLATE FOR wOOD POLES

Staphs (Coud)
T. INSPECTION:

mmwmmmwmmmwmm&mpzymm
i is specification.  Nom-oonforming staples are wacoepisble.

4. PACKAGING:
Staples shail be securely packaged for shippé Each

specified in Figure 1 and shall be clearly marked with the manufacturer's name and
Catalog No.

$. OTHER STANDARDS:

The dimensional a4 perf requ: of the staples, based on ather
M ized are puable only if the req s of such
sandudsmeqmvdm»oroxmdlhe qui of this d 3 .

10.  BIBLIOGRAPHY OF REFERENCE STANDARDS:

L. ASTM AST-T9: Sundard Specification for hot-rolled carbon steel sheet and strip,
structural quality.

2, ANSICL35.14-1919: American National Standard for staples with rofled or stash
points for overhead line construction,

3. ANSUASTM I53-82: Seandard specification for zinc coating (hot-dip) on iron and
steel hardware,
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-‘! CAMARINES SUR Il ELECTRIC COOPERATIVE, INC.

J Del Rosario, Naga City

“ANNEX A-2”

Meter, KWH, 1 Phase, Class 1, 240 V, 10(60) A, Electronic, Bottom Connected

SPECIFICATION

Description Highly accurate load performance and the use of a field- proven Digital
Multiplication Measurement Technique ensure reliability and
dependability for all customer loads up to 60 Amperes. Electronic
single phase kWH meter, outdoor installation

Quantity 408 pcs

Rating 10(60)A

Phase/Forms/ Wire Single Phase/ 1A [2W

Operating -20 C to +85C under cover

Temperature

Nominal Voltage

240V

Operating Voltage

80% to 120% of VVn

Frequency 60Hz +/- 5%

Humidity 5% to 95% relative humidity, non condensing
Load performance Accuracy Class 0.5% - typical accuracy 0.2%
Accuracy

Starting Current

Equal or less than 20mA

Internal Meter Loss

Equal or less than 0.3Watts

LCD Display

Liquid Crystal Display / 6-digitwhole number plus 1 Decimal
With backup Industrial Grade lithium battery supply.
Minimum of 0.75-inch size display

Measuring Display

Active Energy (kWh) with instantaneous reading of Voltage, Current,
Frequency, Power and Power Factor.

Meter Face Cover

Glass or Hard Plastic (Polycarbonate)

Body Enclosure Hard Plastic (Polycarbonate) or Aluminum Alloy
Material

Terminal Block Fibra or Hard Plastic (Polycarbonate)

Assembly

Terminal Cover

Transparent polycarbonate terminal with emboss wiring diagram and
with provision of sealing through sealing stainless screw.

Connection
Terminals and bolts

Copper Brass or Stainless

Line and load Shall accommodate minimum size of stranded #6 AWG of Aluminum
conductor terminal. or Copper conductor

Ingress Protection IP 54

Meter/Serial No. At least with 0.25-inch in height with barcode and printed

CASURECO Il name.

Certification

ERC Meter Approved with ERC seal and stickers with test report

Applicable IEC 62052-11
Standards IEC 62053-22
Others Preferably equipped with Anti-theft features
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Circuit Breaker

TECHNICAL SPECIFICATION

Automatic/Manual Manual

Electrical Product Type Safety Switch
Maximum Amperage (amps) 15A

Casing Materials Metallic/PVC
Color/Finish Family Gray/White

Phase Type Single Phase 240V

Receptacle

TECHNICAL SPECIFICATION

Input Voltage 600 Volts
Working Current 4A
Materials Porcelain/Ceramic/Bakelite
Type Screw & Receptacle
Metal Materials Iron, Aluminum, Iron Copper Plating
Color White
LED Bulb

TECHNICAL SPECIFICATION

Light Emitting Diode (LED) Bulb

Light Output

1521 Lumens

Power Consumption 15 Watts
Efficacy 101 Lumens per Watts
Average Life 15000 Hours
Color Daylight
Tumbler Switch
TECHNICAL SPECIFICATION
Type Surface Type Mounted Switch
Color White
Materials Bakelite
Rated Voltage 240

Convenience OQutlet (2 Gang)

TECHNICAL SPECIFICATION

2 Gang Outlet Surface

No. of Socket 2
Rated Current 10 A
Rated Voltage 240V

Junction Box with Screw and Cover




TECHNICAL SPECIFICATION

Part of electrical conduit wiring system used for joining wires/container for electrical connection.

Insulation Characteristic Good Insulation property high anti current punctures strength.

Impact Resistance can be buried in concrete resist different compression impact.

Fire Resistance high oxygen value good combustion resistance and self-extinguishing.
Waterproof and fire retardant.

Color Orange

Biotic Resistance no smell attracting rodent and should not suffer from any biotic attack.

Junction Box Materials PVC or ABS.

Non-Metallic Sheathed Wire 2.6 mm Solid NM, #10 AWG

TECHNICAL SPECIFICATION

Voltage Rating 600 Volts

Temperature Rating 60°C in wet & dry locations
Conductor Diameter, mm 2.6

Insulation Thickness, mm 1

Diameter over Insulation, mm 4.6

Jacket Thickness, mm 0.76

PVC Filler Diameter, mm 1.18

Cable Dimension, mm width 6.12 & thickness 11.90

Non-Metallic Sheathed Wire 2.6 mm Solid NM, #12 AWG

TECHNICAL SPECIFICATION

Voltage Rating 600 Volts

Temperature Rating 60°C in wet & dry locations
Conductor Diameter, mm 2

Insulation Thickness, mm 0.8

Diameter over Insulation, mm 3.6

Jacket Thickness, mm 0.76

PVC Filler Diameter, mm 1.58

Cable Dimension, mm width 5.12 & thickness 10.30

Non-Metallic Sheathed Wire 2.6 mm Solid NM, #14 AWG

TECHNICAL SPECIFICATION

Voltage Rating 600 Volts

Temperature Rating 60°C in wet & dry locations
Conductor Diameter, mm 1.6

Insulation Thickness, mm 0.8

Diameter over Insulation, mm 32

Jacket Thickness, mm 0.76

PVC Filler Diameter, mm 1.58

Cable Dimension, mm width 4.72 & thickness 9.50




Electrical Tape

TECHNICAL SPECIFICATION

PSA approved electrical tape. Popular for shop, maintenance and home use.

Extreme flexibility and conformability with a special adhesive to assure safe and long-lasting protection.

Colors Available: Black, Blue, Green, Yellow, White and Red.

Staple Wire (Insulated)

TECHNICAL SPECIFICATION

Main Body [ron

Coated Unichrome Plating
Insulating Polyvinyl Chloride
Size 1

EMT Entrance Cap, 3/4”

TECHNICAL SPECIFICATION

For use in an overhead service entrance

Copper-free die-cast aluminum construction

Can be used indoors and outdoors

Suitable for use with EMT, rigid and IMC conduit

For use in an overhead service entrance

Copper-free die-cast aluminum construction

EMT LB Conduit, 3/4”

TECHNICAL SPECIFICATION

Copper-free die-cast aluminum

Threaded, Supplied with steel cover and gasket

To join EMT, RSC, or IMC and provide access to the interior of the raceway for wire pulling, inspection,
maintenance, or splicing.

EMT Pipe, 3/4”

TECHNICAL SPECIFICATION

Electrical metallic tubing, EMT, is used as a raceway for electrical wiring

For thin wall applications

Easy to cut and bend reducing waste and installation time

Non-combustible and easily adaptable to future wiring changes

A proven equipment grounding conductor and can reduce electromagnetic fields by up to 95%

Made out of coated steel and aluminum




EMT Elbow, 3/4”

TECHNICAL SPECIFICATION

To make a 90 degree turn on an EMT raceway and to help in wire pulling

It is made of zinc alloy and includes a zinc die-cast locknut

The 3/4" pull elbow has an EMT to EMT design and comes complete with cover

To make a 90 degree turn on an EMT raceway and to help in wire pulling

EMT Reducer, 1” X 3/4”

TECHNICAL SPECIFICATION

This adapter connects 1" Threadless Rigid Conduit to 3/4"

Die-cast Zinc

EMT Connector, 3/4”

TECHNICAL SPECIFICATION

Used to secure EMT conduits to an electrical metallic box

Die-cast Zinc

EMT Coupling, 3/4”

TECHNICAL SPECIFICATION

Used to secure EMT conduits

Die-cast Zinc

PVC C-Clamp

TECHNICAL SPECIFICATION

Used to secure conduits on walls, ceilings, etc.

PVC with concrete nail

Rod, Ground Steel, Galvanized, 5/8” X 10”

TECHNICAL SPECIFICATION

Made of high-carbon, open-hearth steel for maximum strength. Hot dip galvanized.

Bolt-Type Drive Head Ground Rods have surfaces of head and integral clamp tinned.

Non-ferrous bolt with lock washer accommodates No. 3 to No. 8 stranded wire.

Does not bend when driven into hard soils. The electro-brazed pigtail is No. 6 tinned copper on 5/8" and 3/4"
rod




Wire, Grounding, Aluminum Alloy, Stranded or Solid, #6 AWG

TECHNICAL SPECIFICATION

Material Aluminum Alloy
Size #6
Type Stranded or Solid (preferably Stranded)

Clamp, Ground Rod For 5/8” Steel Rod Tamperproof

TECHNICAL SPECIFICATION

Used for connecting conductors to ground rods or rebar

This copper alloy clamp is suitable for direct burial

Conductor, Duplex, #6, Awg

TECHNICAL SPECIFICATION

For Phase Conductor:

Size AWG 6

No. of Wires 7

Material Aluminum
Insulation Thickness :0.045- 0.06”
Insulation 600 Volts
For Neutral Conductor:

Size AWG 6

No. of Wires 7

Material Aluminum

Connector, Compression, YHO 100, #6 - #2 ACSR Run To #6 - #2

TECHNICAL SPECIFICATION

Type Crimp Connector
Model YHO-100
Material Aluminum Alloy
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“ANNEX B-1”

Construction Specification for Construction of Primary and Secondary Distribution
Line for Lot 1 & Lot 2

a. General

1) All construction work shall be done in a thorough and workmanlike
manner in accordance with the staking sheet, plans, and specifications, and
the construction drawing indicated in “Specifications and Drawings for
7.62/13.2kV Line” by the National Electrification Administration.

2) The latest edition of the Philippine Electrical Code shall be followed
except where local regulations are more stringent in which case local
regulations shall govern.

b. Pole Setting

1) The minimum depth for setting poles shall be as follows:

Setting in All
Length of Pole Setting in Soil
Solid Rock
(Feet) (Feet) (Feet)
25 5.0 35
30 55 35
35 6.0 4.0

2) Setting in soil specification shall apply:

I. Where poles are to be set in soil.
ii. Where there is a layer of soil of more the two ( 2 ) feet in depth over
solid rock.
iii. Where the hole in solid rock is not substantially vertical or the diameter
of the hole at the surface of the rock exceeds approximately twice the
diameter of the pole at the same level.

3) “Setting in All Solid Rock” specifications shall apply where poles are to be
set in solid rock and where the hole is substantially vertical approximately
uniform in diameter and large enough to permit the use of tamping bars the
full depth of the pole.

4) Where there is a layer of soil two (2) feet or less in depth over solid rock,
the depth of the hole shall be the depth of the soil in addition to the depth

specified under “Setting in Soil”.

5) On sloping ground, the depth of the hole always shall be measured from
the low side of the hole.

6) Pole backfills must be thoroughly tamped the full depth. Excess dirt must
be banked around the pole.

c. Guys and Anchors
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1)

2)

3)

Guys shall be placed before the conductors are strung and shall be attached
to the poles as shown in the Construction Drawings.

All anchors and rods shall be in line with the strain and shall be so
installed that approximately six inches of the rod remain out of the ground.
In cultivated fields or other locations, as deemed necessary, the projection
of the anchor rod above earth may be increased to a maximum of 12 inches
to prevent burial of the rod eye. The backfill of all anchor holes must be
thoroughly tamped the full depth.

When a cone anchor is used, the hole, after the anchor has been set in
place shall be backfilled with coarse crushed rock for two feet above the
anchor, tamping during the filling with the remainder of the hole to be
backfilled and tamped with dirt.

d. Locknuts

€.

1)

2)

3)

4)

5)

f.

A locknut shall be installed with each nut, eye nut or other fastener on all
bolts or threaded hardware such as insulator pins, upset bolt, double arming
bolts etc.

Conductors

Conductors must be handled with care. Conductors shall not be tramp on
nor run over by vehicles. Each reel shall be examined and the wire shall be
inspected for cuts, kinks or other injuries. Injured portions shall be cut out
and the conductors spliced. The conductors shall be pulled over suitable
rollers or stringing blocks properly mounted on pole or cross arm if
necessary to prevent binding while stringing.

The neutral conductor should be maintained on one side of the pole
(preferably the road side) for tangent construction and for angles not
exceeding 30 degrees.

With pin-type insulators the conductors shall be tied in the top groove of
the insulator on tangent poles and on the side of the insulator away from
the strain at angles. Pin-type insulator shall be tight on the pins and on
tangent construction, the top groove must be in line with conductor after
tying in.

For neutral and secondary conductor on poles, insulated brackets may be
substituted for the single and double upset bolts on angles of 0° to 5° in
locations known to be subject to considerable conductor vibration.

All conductors shall be cleaned thoroughly by wire brushing before
splicing or the installation of a connector or clamp. A suitable inhibitor
shall be used before splicing or applying connectors over aluminum
conductor.

Splices and Dead ends

Conductors shall be spliced and dead ended as shown on the Construction
Drawings. There shall be not more than one splice per conductor in any
span and splicing sleeves shall be located at least ten feet from the
conductor support. No splices shall be located in Grade B crossing spans
and preferably not in the adjacent spans.
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g. Taps and Jumpers

1) Jumpers and other leads connected to line conductors shall have sufficient
slack to allow free movement of the conductors. Where slack is not shown
on the Construction Drawings it will be provided by at least two bends in a
vertical plane, or one in a horizontal plane, or the equivalent. In areas
where aeolian vibration occurs, special measures to minimize the effects of
jumper breaks shall be used as specified.

2) All leads on equipment such as transformers, shall be a minimum of #6
copper conductivity. Where aluminum jumpers are used, a connection to
an un-plated bronze terminal shall be made by splicing a short stub of
copper to the aluminum jumper using a suitable aluminum compression
sleeve.

h. Hot-line clamps and Connectors

Connectors and hot-line clamps suitable for the purpose shall be installed as
shown on Guide Drawings. On all hot-line clamp installations, the clamp
and jumper shall be so installed so that they are permanently bonded to the
load side of the line, allowing the jumper to be de-energized when the
clamp is disconnected. This applies in all cases, even where the line layout
IS such that the tap line is in actuality the main back to the power source.

i. Lightning Arrester Gap Settings

The external gap electrodes of lightning arresters, combination of arrester-
cutout units, and transformer mounted arresters shall be adjusted to the
manufacturers’ recommended spacing. Care shall be taken that the adjusted
gap is not disturbed when the equipment is installed.

j. Conductor Ties

Hand-formed ties shall be in accordance with construction drawings.
Factory-formed ties shall be installed in accordance with the manufacturer’s
recommendations.

k. Sagging of Conductors

1) Conductors shall be sagged in accordance with the conductor
manufacturers’ recommendations. All conductors shall be sagged evenly.
The air temperature at the time and place of sagging shall be determined
by a certified etched glass thermometer.

2) The sag of all conductors after stringing shall be in accordance with the
conductor manufacturers’ recommendations, except that a maximum
increase of three inches of the specified sag in any span will be acceptable.
However, under no circumstances will a decrease in the specified sag be
allowed.

I. Secondary

1) Secondary conductors may be bare or insulated wires. The conductors
shall be sagged in accordance with the manufacturers’ recommendations.
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2)

Secondary shall be so installed as not to obstruct climbing space. There
shall not be more than one splice per conductor in any span, and splicing
sleeves shall be located at least ten feet from the conductor support. Where
the same covered conductors or service cables are to be used, they may be
installed in one continuous run.

m. Grounds

1)

2)

3)

Ground rods shall be driven in undistributed earth in accordance with the
Construction Drawings. Where aluminum ground wire is used, it must be
terminated aboveground at a galvanized ground rod or spliced by a
compression connector to a copper or steel ground wire extension to the
ground rod, the top of which shall be at least 12 inches below the surface
of the earth. The ground wire shall be attached to the rod with a clamp and
secured to the pole with staples. The staples on the ground wire shall be
spaced two feet apart except for a distance of eight feet above the ground
rod and eight feet down from the top of the pole where they shall be six
inches apart.

All equipment shall have at least connections from the frame, case or tank
to the multi-grounded neutral conductor.

The equipment ground, neutral wires, and lightning-protective equipment
shall be interconnected and attached to a common ground wire.

n. Clearing Right-of-Way

1)

2)

Clearing Right-of-Way shall be in accordance with the RA-11361 Anti-
Obstruction on P