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FOREWORD

This Specification has been prepared by the Standards Department in collaboration with Network
Maрaoement Diviton bothof The Kерvа Power & IichtitecabbRPoand
Management Division, both of The Kenya Power & Lighting Company Plc (abbreviated as KPLC) and

it lays down requirements for pole mounted single-phase oil type distribution transformers. The
it lavs down requirements for pole moumted sinyle-phase oil tyne distribution transformers The

specification is intended for use by KPLC in purchasing the distribution transformers.

is expected that manufacturers will provide energy efficient standard design transformers that will
provide high level of efficiency andar significant initial cost saving. The manufacturer shall also submit
information which demonstrates satisfactory service experience with products which fall within the

It

scope of this specification.

1. SCOPE

1.1.

1.2.

1.3.

This Specification is for newly manufactured oil-immersed, air-cooled, outdoor type pole
ibuti roted

bution transformers for IlkV and 33kV distribution systems operatedmounted single phase distribut

at 50 1Hz.

The specification covers transformers of the following voltage ratios and ratings:

-11000/242V: 5 KVA, 15KVA and 25 KVA
33000/242V: 25 KV

The Specification also covers inspection, tests and schedule of Guaranteed Technical Particulars
as well as schedule of materials to be filled, signed by the manufacturer and submitted for tender
evaluation.

The Specification stipulates the minimum requirements (ineluding features to deter vandalism)

for pole mounted single-phase distribution transformers acceptable for use in the company
(KPLC) and it shall be the responsibility of supplier to ensure adequacy of the design, good

workmanship, good engineering practice and adherence to standards, specifications and
applicable regulations in the manufacture of the transformers for use in KPLC distributioapplicable regulations in the manufacture of the transformers for use in KPLC distribution
system

1.4. The Specification does not purport to include all the necessary provisions of a contract.
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2. REFERENCES

The following standards contain provisions which, through reference in this text constitute provisions

ISO 1461:

of this Specification. Unless otherwise stated, the latest editions (including amendments) apply.

Hot dip galvanized coatings onon fabricated iron and steel articles -

Specifications and test methods.
Power transformers ers - – PartPart I:I: General; -Part 2: Temperature rise;riIEC 60076- 1, 2, 3,

4, 5, 7&10:2011

IEC 60554-3-1:

IEC 60317-0-1:

IEC 60296:

IEC 60214:

IEC 60512:

1EC 60641-3-1:

IEC 60422:

BS 381C:

Part 3: Insulation levels dielectric tests and external air clearance - Part

4: Guide to the lightning impulse testing-power transformers and reactors;
- Part 5: Ability to withstand short circuit;- Part 7: Loading guide for oil

immersed power transformers - Part 10: Determination of sound levels.

Specification for cellulosic paper for electrical purposes- Part 3:
Snecification for individuaSpecification for individual materials, sheet 1- General purpose electrical

als sheet 1-_

paper.

Specifications for particular types of winding wires - Part 0: General
requirements -Section 1: Enameled round cocopper wire

Specification for unused mineral insulating oil for transformers anp

switchgear.

Tap-changers - Part 1: Performance requirements and test methods, Part 2:

Application guide

Connectors for electronic equipment

Pressboard and press paper for electrical purposes -Part 3: Specifications
for individual materials- Sheet 1: Requirements for pressboard, typesGor idividual aterials sheet 1 Reairements far presshoard vnes

B.0.1, B.0.3, B.2.1, B.2.3, B.3.1, B.3.3, B.4.1, B.4.3, B.5.1, B.5.3 and B.6.1

Mineral insulating oils in electrical equipment Supervision and

maintenance guidance

Specification for colours for identification coding and special purposes
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BS EN 50464-1:

BS 2627:

BS EN 755-6:

Department of Energy 10

Three-phase oil immersed distribution transformers 50 HZ. from 50 KVA
to 2500 KVA with highest voltage age forfor equipment not exceeding 36 KV
Part 1: General requirements

Specification for wrought aluminium for electrical purposes. Wire

Aluminium and aluminium alloys. Extruded rod/bar, tube and

Hexagonal bars, tolerances on dimensions and form

profiles.

CFR Part 431: Energy Conservation Program for Commercial Equipment:

Distribution Transformers Energy Conservation Standards; Final Rule.
Distribution Transfor

Manual on Transformers - Publication No. 295 CBIP 2006.

3. TERMS AND DEFINITIONS
The

terms and definitions given in the referenee standards shall apply.

4. REQUIREMENTS

4.1. Service Conditions

4.1.1. Operating Conditions

The transformer shall be suitable for continuous outdoor operation in tropical areas with the

following conditions.

a) Altitude: up to 2,200m above sea level;

b) Temperature:

c Humidity: up to 95%;

d)

average of +30°C with a minimum of-1°C and max +40 °C;

Pollution: Design pollution level to be taken as " Very Heavy (Pollution level IV) in

accordance with IEC 60860815;

e) Isokeraunic level: 180 thunderstorm days per year.
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4.1.2. System characteristics

4.1.2. 1. The trans former will be conneeted to overhead system which is of unearthed construction

(i.e. without continuous aerial earth wire).

4.1.2.2. andThe primary system is having a nominal voltage of 11,000 volts and 33,000 volts

system highest voltage of 12,000 volts and 36,000 volts respectively. The primary system

is 2-wire, 50 Hz and the secondary is 242 volts single phase 2-wire.

The Transformer shall be operated at a4.1.2.3 high loading factoror as per IEC 60076-7.

4.2. General Requirements

4.2.1. The transformer shall bе outdoor, oil-immersed, of ONAN classification and core type

windings designed, manufactured and tested in accordance with IEC 60076-1 andwindinos desioned manufactured and tested in accordance with IEC 60076-1 and au

relevant parts (latest editions). Any deviations/additional requirements shalll be as stated
this specification.

all
in

4.2.2. The transformer shall be designed for a service (functional) life of at least twenty-five (25)

years as per IEC 60076-7 Table 3.

4.2.3. The transformer shall be a two winding type single-phase integral unit with connections and

phase displacements symbols clearly marked on the nameplate.
4.2.4. The transformers shall be hernetically sealed

4.2.5.

type each with bolted top cover. The

hermetically sealed type shall have all active parts including tap changer contacts and HV

lead-outs completely subnerged in oil and a gas cushion of 60mm, in which a volume of

gas above the oil surface in a stiff tank accommodates the oil expansion under variable
Aressiureas erlause 9 3 ofIEC 60076-1-2011 All he aegiveainctudine an chanrer
pressure as per clause 9.3 of IEC 60076-1:2011. All the active parts incfuding tap-changer
contaets and HV lead-outs comnletely submerged in oil and a pressure relief device and oil
contacts and HV lead-outs completely submerged in oil and a pressure relief device and oil
gauve mounted on the LV side of the top cover withoul overextended pipe above the LHV
gauge mounted on the LV side of the top cover without overextended pipe above the HV

bushings. The design shall allow for oil expansions under normal and fault conditions as per
service conditions inin clause 4.1.

powerThe trans former and itsits component parts shall be able toto carry loading beyond rated

under pernissible loading given in IEC 60076-7, Тable 4 and clause 4.3.2 forfor distribution
trans formers. The bushings, tap changers and other auxiliary equipment shall be selected so
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