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Attached herewith is ADDENDUM NO. 7 for Tender No. ZETDC/INTER/06/2023 for the Supply, Delivery, Installation
and Commissioning of 20MVA, 132/88/11kV Power Transformer at Glenville 88/11kV Substation in response to
queries raised by participating Bidders.
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“"Replacement”. Hence, the clarification uploaded as “Replacement Clarification No. 5 for Tender No.
ZETDC/INTER/06/2023 for the Supply, Delivery, Installation and Commissioning of 20MVA,
132/88/11kV Power Transformer at Glenville 88/11kV Substation” is the one that is in use.
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ZIMBABWE ELECTRICITY TRANSMISSION &
DISTRIBUTION COMPANY

ADDENDUM NO. 7

TO STANDARD BIDDING DOCUMENT (SBD) FOR
TENDER NO. ZETDC/INTER/06/2023

FOR THE SUPPLY, DELIVERY, INSTALLATION AND
COMMISSIONING OF 20MVA, 132/88/11KV POWER
TRANSFORMER AT GLENVILLE 88/11KV
SUBSTATION

ATTACHED:

Technical Specification for Jointing and Termination Kits up to 132kV.

Technical Specification for Battery Charger and Battery Bank.

Technical Specification for PVCFR/PVCFR/SWA/PVCFR Cables (600/1000V)
Technical Specification for Distribution Transformers (100KVA, 11/0.4kV Earthing
Transformer) :

e Technical Specification for Protection and Control Panels




DISTRIBUTION SERVICES DEPARTMENT

7ESA SPECIFICATION NO. DS2710202021JK
SPECIFICATION FOR

JOINTING AND TERMINATION KITS UP TO 132 kV
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SCOPE

This specification calls for supply and delivery of cable jointing kits and
termination kits suitable for copper and -aluminium XLPE and PILC cables. up to
132 kV. '

The Specification also covers. transition joints for jointing PILC Cables to XLPE
Cables.

Tenderers shall include a _co‘m_p‘le.te statement of compliance with this
Specification. For evefy clause in this Specification the Tenderers shall state

compliance or non-compliance and shall elaborate where appropriate.

e "

Tenderers shall use the words “comply”, “do not comply” with this Specification:
or in the clauses of an informative nature, “noted”.

STANDARDS, LANGUAGE AND UNITS

Jointing kits, termination kits and transition jeinting kits to.be supplied under this.

specification shall conform to the following standards:

{i)  VDEO0278:
{ii) IEC Standards
(iii) BS where they amplify IEC. Standards,

Al tenders, correspondence, description -upon drawings, illustrations or
instructions shall be in unambiguous English Langua'g_'e..SI Units.of measurements:

shall be used throughout, The termination and jointing kits shall be manufactured

L

to high quality standards. LR

The kits shall be sourced. from manufacturers who have 1SO 9001 or 9002
Certification. Evidence of the 1SO certification shall be provided with the:bid. The
kits shall have a shelf life of at least 3 years:
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PARTICULARS OF ENVIRONMENT

The kits will either'be;su’bjected to Atmospheric-or Underground Environment or

both.

3.1

Particulars Of Atmospheric Environment

The j_bints and terminations shall be capable of operation under the following
atmospheric'conditions;

a)
o)

c)
d)
e)

f)

32

At an average altitude of 1 500m above sea level.

Ambient air temperatures not exceeding +45 dég_rees-centigrade or below
-10 degrees centigrade with a maximum daily average of 35°C.

Humidity of 13 mg per cubic-meter absolute and 65% Relative Humidity
before storms with vapour pressure of 17 mm hg..

Equipment will operate within the tropics and is subject to sudden
ambient air temperature changes of the order of 10 degrees centigrade
per hour occurring at the onset of rain, but the barometric pressure at any
given place does not vary by more than (7%} '

Freguent and severe lightning storms. occur during summer 'mon_t'hs___, with
isokeraunic levels varying between 50 and 100 thunderstorm days per
annum.

Particular attention should be paid in the design of the equipment to
prevent damage due to ingress of.dust, insect and vermin which are
prevalent for long periods in the year.

Particulars of the Underground Environrhent

in addition to being exposed to the conditions under 5.1 the joints shall be

a)

d)

capable of-operation in the following gi"ou'nd'cohdijcibns:-

In soif with thermal resistivity of 1.2 Km/W.

The depth of burial from ground surface to centre of joint shall be 850mm
for the 11kV joints, 1050mm for the 33kV joints and 1300mmi for cables
greater than 33kV.

The mean ground temperature at this depth being 25 degrees centigrade,
with maximum value of 30 degrees centigrade:

A foundation or bed of washed pit. sand 150mm deep is laid in the trench.
first followed by a second 150mm pit sand above the cable. It is then
backfilled by 450mm of earth before the yellow cable marker ribbon is laid
and the trench completely closed.




4,

51

ELECTRICAL EQUIPMENT MATERIALS

All ‘materials incorporated in the equipment shall be new and of first class
commercial quality free from defects and imperfections.

The kits shall have characteristics equal -to: or better than the cablée they are

applicable for. They shall withstand the local environmental conditions stated
above. The kits shall have electrical and mechanical strengths equal to or better
*han. the cable. The kits shall consist of light and ultraviolet resistant materials
which shall be non- tracking-and self-cleansing.

The equipment shall withstand the impulse insulation levels and short circuit
currénts equal to-or higher than the.cable.

CONSTRUCTION
Geéneral

The kits shall have electrical and mechanical properties that are better than those
of the cable to be joined or terminated. The joints and terminations shall be any
of the following types: G-

(i) ‘Heat shrink

(i)  Resin filled

{i}y  Heat shrink/Resin filled .

{ivy  Cold Shrink )

{(v) Any other proven design, as Iong as adequate test reports and

supply recerds are supplied.

All components .of a kit shail have a shelf life of at least 3 years. All jointing kits
shall be supplied complete with ferules. Ferules requiring use of crimping tools:
are not'acceptable and will be rejected.

Joints and termination kits that require. use of heated compounds such as

Bitumen are not acceptable and will be rejected. All resin or filling compound
shall be suitable for use at ambient temperatures-ranging from 15 degrees Celsius.
to 40 degrees Celsius.

AII parts and materials shall be subjected to a programme ‘of tests to be agreed
with the manufacturer.

.:a) The kits shall be suitable for both alumninium and copper cables.

b) ‘The terminations and jointing. kits shall require minimum manual
preparation of the insulation e.g taperingly, - "




) Tﬁe method of jointing or -termina;cion shall not’ require special skills
' beyond those normally acquired by an experienced workman:

d) Jointing kits employing tapes are not acceptable and will be rejected.
e) Jainting kits requiring extreme hygienic conditions for preparation are not
: preferred.

5.2 Cable Joints

The joints shall be watertight, free from.shatp points.or ridges, thoroughly clean
internally and externally and de5|gned to retain the filling medium at all times
‘without leakage. The sleeves shall be of sufficient diameter-and length to permit
colour-to-colour jointing witheut undue bending, handling or deformation of the
cores. The joints shall be water proof. Joints using tapes are not acceptable and
will be rejected.

5.3  Instructions.

Detailed instructions for-jointing and terminating cables shall be included in the
oid. Also each kit shall be delivered with detailed instructions for jointing or
terminating the cables. ZETDC has the: right to reject any bid with jointing and
‘termination instructions which does riot comply wit;n its standard practice.

54  Materials

A kit shall be complete with all materials contained in a box complete with Ferules
‘or Connectors 'su'p_'p'lied. Ferules-are to be specified to accommodate both copper
and aluminium cables.

Ferules that require use of a crimping tool are not acceptable and will be ;_r'ejgcred.
Each'set of jointing materials shall be packed as one complete self-contained unit
package for direct issue to a jointer at a work site.

Heat shrink tubing and moulded parts shall be flexible, flame retardant, material
of electrical insulating quallt\/, and shall be obtained from an approved
manufacturer. They shall ke suitable for use indoors and outdoors in the
;:ondij:_io_nS;pre’vai_li_ng_o'n site.

Each part shall. bear the manufacturer’s 'nark ‘part number and any other
necessary markings to ensure correct tdentn‘fcatzon for use on the correct size and
type of cable. Each set of parts shall be packed as ‘one unit with full and complete
installation instructions.and clearty marked to show the application.

The materials shall reduce to the predetermined size and shape when heated
above 120°C. The components shall also be provided with an internal coating of
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5.5

56

hot melt adhesive compound which shall not flow or exude at temperatures
elow 85°C.

Voltage Rating

The Cable terminations kits, jointing kits and transition joints will be used on
networks with nominal voffages_ that is given in the schedule of requirements.
The maximum continuous voltage will be 110% of the nominal voltage of the.
particular hetwork. The rated one minute power frequency withstands shall be
28, 70 and 275kV for 11, 33 and 132kV kits. The basic insulation Jevel shdll be
75, 170 and 650kV for the 11, 33 and 132kV kits.

The Specific wet flashover voltage shall be at least 3kv/cm
Tests Certificates

Test certificates-from internationally recognised and unbiased Test Institute (eg.
KEEMA) shall be submitted with the bid. Proof that.the Test Institute is recognised
by IEC shall be provided with the bid. A minimum requirement is that the Test
Institute is used by international clients in testing their products. The tests shall
be in accordance with the relevant IEC Standards or other relevant standards of
equal standing.

5.7  Supply and Delivery

Each kit shall be delivered with enclosed manuals in unambiguous English
language -g’iving detailed and illustrated step by step instructions for use as well as
detailed.explanation of each component’s task and purpose.

All technical literature relating to-the terminations and__jbint'i_ng systerm shall be

provided with the Tender.

5.8 '_xLPE'to'xLPE.Joints

The kit can be any of the types mentioned in clause 6. The kits shall be suitable for
both ‘aluminium and copper cables, armoured ‘and unamoured cables: The kits
shall not contain components. that are likely to adversely affect the XLPE cables,
and shall be fully compatible with all components of an XLPE cable.

5.9 PILC Cable joints

These will be required mostly for maintenance, as the procurement of PILC cables
has been stopped in favour of XLPE cables. AII c’om‘pohents:in.a kit shall be fully




{d) PILC to XLPE: cable-Transition

510 Trahsition Joints: XLPE to PILC Cable

Transition Joints will be used for jointing XLPE to PILC Cables as ZESA is phasing.
out use of PILC cables. The kits shall ensure that the il contained in the PILC
cable does not interfere with the XLPE insulation. All components.in the kit shall
be fully compatible with both XLPE and PILC cables. The kits shall be supplied

‘compléte wIth'_SoIid -centre fe‘ruies; comp’ound, joi_nting tube: The transition joints
-shall be resinfilled; and:shall be supplied with connectors,

5.11 Joints for Low Voltage Cables (Cables raited up to 1060 volts)

The JOIﬂtS shall comply with SAZS 555 Part 1 of 1997. This standard:is available
from Standards Association of Zimbabwe. The jomts shall be supplied complete
with ferrules. sujtable for both -aluminium and copper conductor. Soldered
connectors are not aceeptable.

The certificate shall be submitted as perrequirements of SAZ 5555.

Joints using heat shrink tubing are not acceptable.

“The 'fo.lillowing_t'ype- of kits'aré required:

(a)  PVCSWA to PVCSWA: cable i
(b) PVC SWA to PILC: cable-Transition
{c) PYC SWA to XLPE: cable-Transition 14 FEB 20

(e)  PILCtoPILCcable
(f)  XLPE to XLPE-cable

: . T
All other requirements are'as perclause 6.1 {0 6.5

5.12 Termihations

The terminations shall be suitabje for te_rm_i'nating'-'-XLP-E and PILC cables. Kits that

incorporate Porcelain insulators or require filling with oil are not acceptable and

will be rejected. The terminations shall be of any design stated under clause 6.

They shall be suitable for either indoor or outdoor terminating, as indigated in the

schedule of requirements. They shall incorparate suitable stress control and ram
sheds (where applicable) for outdoor use.

Stress. cones or other approved means shall be provided for grading the voltage
stress on the core insulation of screened cables.
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'_P_rt)v'is'i.on' shall be made for earthing all sealing end base plates, cable boxes,
glands and armour clamps.

:5.13  Termination Kits for Low voltage cables

The cable Termination kits: shall corisist of & bushing and an impact. resistant
polyethylene hood. There'shall be slots inside the bushing, to enable the cores of
the cable to ba bent over and: be pushed into these siots, before the hood is
pushed over them,

5, 14 Information to be supplied by the Supplier -

The following information shall be supplied with the bid and included in each kit

on:delivery.

a) the maximum voltage;

b} the diameter of ¢able entries and conductor types and the sizes that are:
accommodated.

c) Installation instructions that are specific to the joint;

d) the contents;

e} the nameof the manufacturer.and the reference number;,

f) Instructions on how to use the resin compound in the manner necessary

to develop the properties and to reach the level of performance specified
: in this standard. -
) [nstructions on how to keep theresin compound before use.in conditions
that-will comply with any relevant regulations and that will ensure that the
resin compound retains-its propert’ies"fﬁr one.year.

5.15 MARKING AND [ABELLING, PACKAGING AND INFORMATION TO BE GIVEN
BY THE MANUFACTURER

5.15.1 Marking and Labelling

All joint shells or cuter coverings shall be permanently and Ie'gibiy' marked with a
reference that will énable the range of cables for which the joint is suitable to be.
identified from the' manufacturer's literature.

All conductor connectors shall be permanently and legibly marked with the
conductor type and size or a reference number tha,t will enable thls information
to be obtained from.the manufacturer's literature.,

Individual resin kits shall be permanently and Ieglbly marked with the following
..nformatlon 1
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d)

.e)i

f)
g
)
i)

the manufacturer's name; ' _

the type of cold pour resin compound _(wh_é_ri specified).

The contents; '

The batch number(s);

The reference number;

The defined storage conditions and expiry date (for resin kits)

The health and safety marking and handling instructions (for resin kits)
The mixing-instructions {for resin kits)

This SAZ standard number;

5.15.2 Packaging

Packaging shall be sufficient to ensure that deterioration of the components will
not happen under cover, dry storage within the stated ambient air temperatures.
-such that the performance of these kits will hot be affected.

ey
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b. TECHNICAL GUARANTEE SCHEDULES
Please complete this schedule by stating the actual tendered kits specification in the
column labeled Guaranteed Value.
6.1 TECHNICAL GUARANTEE' SCHEDULE FOR XLPE-XLPE JOINTING KITS
JbINTING KITS: XLPE=XLPE
Item | Description Unit Requirement | Guaranteed Value
1 | Number of Cores' 3
2 | Cable Type _ XLPE-XLPE
3 | Voltage Rating kv 11
el b Qi mm
4 | Conducto! Size'Range sq 50 -85
5 | Specific wet flashover kV/em | at least 3kV/cin
6 | Basic Insulation Level kv 75
7 | Short circuit current rating KA Al Iea';’; 2'5k.A
- - - : for 3 seconds
& | Specific creepage distance mm/kvV 25
5 Ral,.ted one minute power freguency kv 28,
withstand Voltage ) '
10 | Ferules that require use of a crimping tool | Yes/No No
11 _ki.t_s_s_he_all be suitable for both aluminium -Yés/N'o Yes
ahd copper cables
Kit shall be complete with all materials |
12 | contained in a box complete with Ferules | Yes/No Yes
or Connectors supplied _
13 | Shelf life of all components Supplied At least 3 years.
. i mm _
-14. De_pth of laying {min). 850
Te’hdert-:?r’s__Si_g_natur_e....-. ...... e rrenen s Giereersa SR Date
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TECHNICAL GUARANTEE SCHEDULE FOR XLPE-XLPE JOINTING KITS

6.2
JOINTING KITS: XLPE-XLPE .
item | Description Unit Requirement | Guaranteed Value
1 | Number of Cores 3
2 | Cable Type XLPE-XLPE
3 | Voltage Rating kY 11
S mrm
4 | Conductor Size Range - 120-185:
5 | Specific wet flashover kV/cm. | at least 3kV/cm
6 | BasicInsulation Level kY 75
: _ At least 25kA
7 | Shortcircuit current rating kA __e.as_ T
_ ~ for 3.seconds
& | Specificcreepage distance mm/kv 25
9 Rell_t_ed_. o.n_e-; m'm“u.te: power frequency W 98
withstand Voltage _
10 | Ferules that require use of a crimping tool | Yes/No | No
11 kits shall besuitable forboth aluminium Yes/No Yes
and copper cables
Kit shall be complete with all materials
12 | contained in a box complete with Ferules | Yes/No Yes
or Cannectors supplied _ _ _
13 | Shelf life of all _cq'mponents__SuppIied At least 3 years:
_ mm
. of lavir 8500
14 | Depth.of laying | (min) 5
15 | Ground Temperature oc 25

Ten‘de‘ré:r;’si SIGNALUIE.....ccer e e e

RLIEIIET]
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6.3 TECHNICAL GUARANTEE SCHEDULE FOR XLPE-XLPE JOINTING KITS

JOINTING KITS: XLPE-XLPE
ltem | Description Unit Requirement | Guaranteed Value
1 | Number of Cores 3
2 | Cable Type XLPE-XLPE
3 | Voltage Rating kV. 11
N . mm _
4 | Conductor Size Range o 240-300
5 | Specific wet flashover ‘kv/em: | at least 3kV/cm
6 | Basic Insulation Level kY 75
7 Short circuit current rating kA At. ig_ast ZSKAZ
for 3 seconds
'8 | Specific creepage distance ‘mm/kv 25
q R?tg_d one .mlnu_te..power frequency v 28
withstand Voltage .
10 _F:er.u_l_es that require use of a crimping teol | Yes/No No
11 kits shal? be suitable for both aluminium Yes/No Yes
_and- copper cables
Kit shall be'complete with all materials _
12 | contained in'a bok complete with Fétules | Yes/No Yes
or Connectors supplied
13 | Shelf life of all components Supplied | At least 3 years.
_ L - mm
14 | Depth of laying _ 0
epin or faying (iin) 85
15. | Ground Temperature o¢ 25
Tenderer's Signature.............. crrerrenrens e b ees Date. vt
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6.4  TECHNICAL GUARANTEE SCHEDULE FOR PILC-PILC JOINTING KITS
JOINTING KITS: PILC-PILC ..
ltem | Description Unit Requirement | Guaranteed Value
1 | Number of Cores: 3
2 | Cable Type PILC-PILC.
3 | Voltage Rating kv 11
N mm
4| Conductor Size Range: S'q 20-95
5 | Specific wet flashover | kv/em | atleast 3kV/em
6 | Basic Insulation Level kv 75
7 | Short circuit current rating kA At I.eas.*.t_Z.fﬁ.(A-
for 3 seconds
8 | Specific creepage distance mm/kV 25
9 Ra}t_e:d D_ne_ njiri‘u’t'e power frequency K )8
withstand Voltage
10 | Ferules that require use of a crimping tool | Yes/No | ‘No
11 k‘i;s*shail bg-_su_itable for:both aluminium Yes/No Ves
and copper cables N
Kit shall be.complete with alf materials -
12 cfontained-.';n:'a box complete with Ferules | Yés/No- Yes.
or Cannectors supplied
13 | Shelf life of all components Supplied At least 3 years
mm .,
14 . i - 50
_ Depth of laying (min) 8
Tendarer's SIgNature ... eeeessiveens Date. i ecrerarnes
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i’ECHNICAL GUARANTEE SCHEDULE FOR PILC—P[LC JOINTING KITS

6.5
JOINTING KITS: PILC-PILC |
item | Description Unit Requirement | Guaranteed Value
1 { Mumber of Cores: 3
2 | Cable Type PILC-PILC
3 | Voltage Rating kv 33
4 | Conductor Size Range s 120-185
5 | Specific wet flashover kV/cm | atleast 3kV/em
6 | Basic-Insulation Level kv 170
. o At least 25kA
7 Short circuit current rating kA T
for 3 seconds
8 | Specific creepage distance mm/kV 25
9 Rated _o..n_e-mlnute power frequency kv 70
withstand Voltage _
10 | Ferules that require use of a crimping tool | Yes/No. No
11 | Kits shaliz be suitable for both aluminium Yes/No | Ve
and copper cables .
Kit shall be complete with all materials L
12 | contained in a box complete with Ferules | Yes/No Yes
¢~ Connectors supplied .
13 Sh_e_’lf life of all components Supplied Atleast 3 years
: e mm _
14 | Depth of laying | (min) 1050
TENAETEFS SIGNAIUIE...so.rsvivveesveseos s sios s sindinssens Date. .ooovecone.
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DISTRIBUTION DEPARTMENT

ZETDC SPECIFICATION NO. 10052017
SPECIFICATION FOR

Battery Charger and Battery Bank

...................................
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ZETDC SPECIFICATION NG.. 10052017
Battery Bank and Batfery Charger

1 SCOPE
This specification -calls for the supply and delivery of a complete DC backup system with batteries,
charger, battery monitoring and alarm unit, main fuses, battery test socket and DC distribution board.

The Supplier shall state name, place and country of manufacture. The Supplier shall state whether or

not the equiprient are produced under license, in which case the licence holders’ name shall be stated.

Tenderers shall include a complete statement of complianceé with this Specification. For every clause
in this' Spegcification the Tenderers shall state compliance or non-c_onj'lpliance and shal! elaborate where

apprepriate.

‘Tehderers shall use the words "comply”, “do not comply™ with this Specification or in the clauses of an

informative nature, “noted".

2. DETERMINATION OF RESPONSIVENESS i
B
Prier fo the: detailed evaluation of Tenders, ZETDC will determine whether each Tender is substantially

responsive to the requirements. of the Tender Document.

For the purpose of this clause, a substantially responsive. Tender'is one which-will conforf toall the
terms, conditions and specifications of the Tender Document without material deviations or
reservations. A material deviation or reservation is one which affects in a substantial way the price,
scope, quality, completion, timing-or administration o_f'f_he works undertaken by the Tenderer under the
Contract, or which limits in a substantial way, inconsj__stént with the Tender Document, the Zimbabwe
Electricity Transmission and. Distribution Company's rights or the: Tenderer's obligations under the
Contract and the rectification of which would affect unfairly the competitive position of other Tenders
who have presented substantially responsive Tenders at reasonable price:

A Tender deterniined to be substantially non-responsive will be rejected by the Authority and may not
subsequently be made responsive by the Tenderer by correction of the non-conformity.

The Zimbabwe Electricity Transmission & Distribution Company may.accept any non-material deviation
or reservation provided that the acceptance thereof does not prejudice or affect: the relative ranking
order of any tender in the evaluation of tenders. ..
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3. PARTICULARS OF THE ELECTRICAL SYSTEM_
Unless otherwise specified in the Schedule of Requirements, it must be assumed that the elecfrical
system in which the equipment will. be used in'is;
) Three phase overhead-line ¢onstruction and underground system. The maximum earth fauit
fattor on the network is 1.5.

b) Operated at-50 Hz, with.approximately sinusoidal wave form.

¢) The highest system voltage does not normally exceed the nominal system voltage by mere
than 10%. The nominal system voltages are 33 KV, 11 kV and 0.4kV.

d) The system frequency variation does not exceed plus or minus 2.5% from 50 Hz.
&) Maximum Short circuit current of 15kA for both- 33 and 11kV networks..
Designs should allow for these variations.

4. PARTICULARS OF THE ENVIRONMENT. o

The equipmenf-will operate within-the-tropics and will be subjecteé fo sudden ambient air temperature
change., of the order of 10 °C per hour, occurring at the nnset of raln but the barometric pressure at
any given place does not vary by more than apprommately 1Clmm Mercury. Frequent and severe
lightning storms oecur during summer months, with isoceraunic levels varylng between 50 and 100
thunderstarm days. per annum.

The equipment shall be capable of operating under the following environmental conditians..

a) Ambient temperatures:.
(i) Maximum: 45°C.
{iiy Minimum: minus 10 °C.
i} Max]mum_daily average: 35°C

233 Altitude:
Maximurn altitude of 1-500 metres above sea Ievet The design shall allow for reduced
cooling efféct due to high altitude.

©) Humidity:
Humidity of 13ing per tubic metre absalute and 65% relative before storms with vapour
pressure of 17mmHg.

d)  Lightning: ‘ e
Frequent and severe lightning starms. cceur duriné summer months, with isoceraunic
levels varying 'bet_'ween 50 and- 100 thunderstorm days. per annum.
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e) Dust:

Paricular.attention .should be paid in the desigh of all equipment to.ensure that there
Iis no damage towerking parts or insulation through the ingress of dust, insects, vermin
which are prevalent for fong periods in the year.

it'is the supplier's responsibility to make himself familiar with any other climatic and physical conditions

pertaining in Zimbabwe and to supply equipment which meetall such conditions.

5, LANGUAGE, UNITS AND STANDARDS .

All ‘tenders, cofrespondence, descnptlon upon drawings, |}Iustrat|ons or instructions shall be in
unambiguous: English Language. Sl-units of measuremenits shall be used throughout.

Except whete modified by ZETDC's specifications, IEC recommendations (I'EC' 529, |IEC.896-2-and IEC
297) shall apply throughout. [n the case of conflict between the above stated standards-and this-
specification, the ruling of this specification shali prevail.

8. TECHNICAL SCHEDULES

The Technical Schedules shali be filled in, signed; dated and completed by the Bidder; and submitted with
the Bid. All data entered in the Schedules of Technical Guarantees are guaranteed values by the Bidder
and cannot be departed from whatsoever, All data entéred in the Schedules of Iriformative -Data are also
guaratiteed values. by the Bidder. These data may only be altered following the Engineer's written

consent,
7.0 DESIGN &'CONSTRUCTION

7.1 Battery
. __The supplier shall-state the type and designation of the battery

. fThe battery shall be maintenance free Nickel cadmlum

. ‘The battery shall.comply with IEC 896-2 requirements for'é__afe ventilationif

» The battery connections shall be fully insulated. )

‘s The battery shall have a life exgectancy, not less than 10 years when operated at 25 °C and
‘under float conditions. | |

+ The batteries shall be tested to |IEC 68-2-29, fest certificate to be included with the-bid.

» Each cell shall comply with vibration test as-per |IEC 77 for 2 hrs.at 1gram.

«  Each cell shall accept a ripple voltage of up to +-10 % without loss of alectrolyte.

e The battery shall not accumulate salts on the terminals during its operation.

' The battery shall be hermetically sealed to avoid the ingress of moisture and insects..

+ Arecombination level of atleast 85 %:should be metat normal recommended float conditions.

» Nominal voltage per battery should be any voltage within the range from 1.5V to 22V,
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» The batteries should come with battery racks.
« The capacity per battery:should not be less than 85Ah.
»  The manufacturer of the batteries shall have 1SO 9001 or 9002 Certification, which shall be
‘included in the bid. Test Reports:shall alsa be submitted with the bid.
o. Rated voltage: As.per schedule of requirements
o Cap'aci'ty minimum: Capacity per battery should not be less than 96Ah.

« The batteries shall be provided from manufacturer who has manufactured similar batteries for
at least a period of 10 years. The Bidder shall indicate the-supply record for the past 5 years

‘and areference letter from a utility indicating reliability of'b:atte_ries;

7.1.1 Atcessories

The following accessories shall be provided for each battery bank supplied
1. Thermometer '
2. Hygrometer

7.2 Battery Charger

« The supplier shall state the type and designation of the charger.
« Nominal output voltage: As per schedule of requirements

s Current: As per schedule of requirements
o AC supply:230 V {-ph. 50 Hz.

s  ACfuse:iBA ‘
e  Current fipple with 50 Ah battery less than:0.09 A ;igff; _.

G +

. 'Voitage 'ri'p'p_l_e less than:0.5 % peak-peak.
s Load stability full range less than:1 % ,

7.3 Disggibution panel
¢ The panels shalf be supplied with signals for tripped fuses.
+ No.offuses:6.0ff 2 * 63 Aand 6 off2*25 A

s Nominal Voltage: As per'schedule of requirements.

7.4 Monitoring unit
Following functions shall be provided and the annunciator madule placed in the door.
« Charger failure.
*» Mains failure.
+ Voltage high.
» Voliage low.
» Float charge High/Low.
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»  Battery circuit failure.

» High voltage shut down.
s A-meter charging.

«. V-meter charging

o Earth fault + and -.

8. Protection.
IP 42 Tropical protectian.

9. Supply and Delivery.

The Bidder shall provide arie complete manual in- unambiguous English with terider and. twd more
manuals with the equipment, for the successful tenderer.
The manualis shall contain -assembly instruction, wiring diagrams -and schematics together with -all

equipment operation and maintenance instruction.
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10. TECHNICAL GUARANTEE SCHEDULE FOR BATTERY BANK AND CHARGER
Please complete this schedule by stating the actual tendered equipment specification in the

‘column. labelled Guaranteed Value.and sign and insert date as indicated.

ltem | Description Required Guaranteed Value
{Offered)
1 DC Voltage See Schedule of reguirements '
2 AC Voltage 230v, 1ph
3. AC Fuse 16A
4 Voltage Ripple <0.5% Peak-Peak
5 Full range load stability | <1%
B Applicable standards IEC529, IEC 896-2 and.IEC 287.
7 Protection IF 42 Tropical Protection
4] Ventilation Referto |IEC 896-2
9 Battery Tests To IEC 68-2-29
10 Vibration Tests as perlEC 77
11 Battery Racks The batteries should come with
' ' battery racks
12 Capacity of the batteries | The capacity per batiery should not
be less than 96Ah,
13 ‘Accessories. for each
battery bank. Yes/No:
1. Thermometer Yes
2. Hygrometer’ Yes’
TENOEIEI'S SIGNAITE. . crcsreionsseriosiereiiorgebnssienssimssiase 0
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DISTRIBUTION DEPARTMENT

ZETDC SPECIFICATION NO. DS20052022MVPVC

SPECIFICATION FOR

¢

PVCFR/PVCFR/SWA/PVCFR CABLES (600/1000V)
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SPECIFICATION FOR: MV (PVC) POWER CABLES

Introduction

This Specification calls for supply and delivery of MV PVCFR/IPVCFR/ISWA/PVCFR
power cables with voltage rating 600/1000V. .

The supplier shall state name, place and country of manufacture, The supplier shall
state whether or not the cables are produced under license, in which case license

holder's name:-shall be stated.

Bidders/Tenderers shall include a complete list of suitable jointing and termination Kits
available on the market for the cables being tendered. They should also list the

recommended types. of terminating and jointing kits.

The manufacture shall have.a proven track record of manufacture and delivery of such
goods for-at least 5 years, -and must.indicate produr:tion for the past 2 years.

The Bidder/Tenderer has to complete the Technical Guarantee Schedules at the end of
the specification.

Tenderers shall include a complete statement of compliance with this Specification.
For e'véfy clause in this Specification the Tenderers shall state compliance or non-
compliance and shall.elaborate where appropriate.

Tenderers shall use the words “comply”, “do not comply” with this Specification or in

the clauses of an informative nature, "noted”.
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Standards, Units and Language

All cables supplied ‘under this specification shall conform to relevant IEC/BS
Standard.Any other standard provided the Bidder can provide documentary evidence

that the standard is-equal to or better than the above standards.

Cables not complying with the above standards will be rejected. All tenders,
correspondence, and all description upen drawings, illustrations or instructions shall be

in. the English language.

S| units of measurements shall be used throughout. The Cables shall be
manufactured to high quality standards. The companies manufacturing the cables
shall have ISO Certification. Documentary proof of ISO certification shall be provided.
with the bid.

Particulars of Electrical System R

The cables shall be capable of operation in the following system: -

(@ '3 phase, underground, resistance earthed system {where applicable).
(b) Operated at 50Hz variable between plus or minus 2.5%

(c)  Ahighest system voltage not-exceeding the normal by more than 10%.
(d)  Earthed so that the earth fault factor will be less than 1.5 at any location.
(e) Maximum duration of earth fault not exceeding 20s.

Particulars of Environment

The cables will either be subjected to Atmospheric. or Underground Environment or
both. ‘
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4.1

4.2

Particulars of Atmospheric Environment

The cables shall be capable of operation under the following atmospheric conditioris.

(a)
(b)

(c)

(d)

(e)

At an average altitude of 1 500m above sea level.

Ambient air temperaturées not exceeding +45 degrees c¢entigrade or below - 10

‘degrees centigrade.

Humidity 13mg/cubic metre. absolute and 65% relative before storms with
vapour pressure 17mm hg. ' |

Equipment will operate within the tropics and is subject to sudden ambient air
temperature changes of the order of 10 degrees centigrade per hour occutring
at the onset of rain, but the barometric preséure at any given place does not
vary by more than approximately 10mm mercury.

F;r‘e'quent and severe lightning storms occur during summer months, with
isoraunic levels varying between 50 and 100 tHund'erstorm_ days per annum.
Particular attention should be paid in the design of all equipment to ensure that
there is no damage to working parts. or insulation through the ingress of dust,

insects, vermin which are prevalent for long periods in the year.

Particulars of Underground Environment

In addition to being exposed to the'conditions‘_s‘t'ét_ed in 4.1 the cables shall be capable

of operation in the following underground conditions: -

(a)

(b)
(e)

Mean ground. temperature at this depth -beiﬁ_g 25 degrees centigrade with a
maximum value of 30 degrees. :
I':'n soil with a maximum resistivity of 1.2 KQ m -
With-a foundation or bed of washed pit sand 150mm deep laid in the trench first,
followed by a second 150mm pit sand above the cable. It is then backfilled by
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450mm of earth before the yellow cable ‘marker ribbon is laid- and the trench

completely closed.
5. Electrical Equipment Materials

All materials incorporated in the ‘equipment supplied shall be new and of first class

commercial quality, free from defects and imperfections.

6. Drumming Cables
Cables are to be supplied on suitably reinforced (where applicable) cable drums which
shall be weatherproofed for extended external outdoor unprotected storage. Each
drum _shall be firmly, clearly and indelibly: Ia_be_lled_ to mclude information on actual cable
length in meters, size, type, and voltage rating of the cable; as well as rolling arrow and
direction of lay of the cores where appropriate. - i
The drim éapacities shall be utilised fuily, and the drum sizes selected for minimum

drum transport cost. The drum weight shall not exceed 1000kg.

Ratings
7.1 Voltage rating
The maximum continuous voltage rating: shall be 10% more than the continuous

voltage rating. Cables that do not meet this requirement will be rejected.

7.2  Current Rating R
Unless ‘otherwise approved by the: Authority, khe Gurrent ratings depending on the
method and environment’in. whlch the cableis Ia[d accordlng to the attached schedule
of reguirements shall conform to |IEC 502 for cable rated below 30kV and IEC 840 for
cables rated above 30kV. These shall corres'p_ondi"to conductor temperature of 80
degree® during normal operation and 250 d'egrees. during faults. The short circuit

ratings shall bé according to 1EC 948,
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8.

TECHNICAL GUARANTEE SCHEDULES

Please complete this schedule by stating the actual tendered cable specification in the column

labeled Guaranteed Value. The schedule must be signed and dated as indicated.

8.1 TECHNIGAL GUARANTEE SCHEDULE FOR -PVCE'-SINGLE-AND' M;_U_LTI CORE CABLES

Guaranteed

burial

Item Description UOM Required Remarks Referesice
: 'VéIUeI -décument page
Actual offered (e.g: Found on
3 page 3, section
3.1 of
brochure/data
sheet/manual/
drawing ete.)
1 Conductor material - 1 copper
2 | Conductor Min no of I
‘Construction wires:
3 [ Conductor size mm2 25116
4 Conducter resistance | Ohm/km | 1.8
at20°C 5 )
Iri_sulat_i'(jn material PVC/FR SR
6 Number of Cores/ Singular or
Colour ’ multi-colour :
7 | Single Layer Steel Where :
.Arm’our? ) applicable
8 Armouring material GSW where
applicable
9 { Afmouring Min of 43 of
construction 1.26mm
Ciameter where
applicable.
10 | Sheathing material LHPVC/FR
where
applicable
11 | Mettiod of installation Air and direct-

Ry
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12 Bedding material LHPVCIFR

13 | Depth of laying mm {min) | 500 where
applicable

14 | Ground temperature | °C 25

15 | Ground thermal Km/w 1.2

resistivity
16 | Rated voltage ac | V 600/1000
(Uo/U)

17 | Highest system v 1100

voltage

18 | Operating Ambient | °C -1t0.40

tempeérature
1§ | Conductor maximum. | °C- 70
operating
temperature

20 | Current ratings A B88/75/82/ as
Ground/Ducts/Air applicable

21 Altitude. m 1400

22 | Relative humidity % 85

23 | Sample-Test Yes

Certificate

24 | Cable length per m As per tender

despatch drum quantity:

25 | Type of despatch Treated wooden
drum where
applicable

Tenderer's SIGNatUrE...........c.. v ronsmoeimiesivsis Date...cciieiieereee e
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IMPORTANT INFORMATION

1. Factory Acceptance Tests, as detailed in this tender shall be carried according to the IEC
502 standard. Tests to be catried out are as specified in this specification:

2. Results of Type tests carried ouf by an independent Technical Institute: on previously
manufactured items te be included in the bid. The tests should have been carried out by a
recognised institute (e.g KEEMA), The institute should be recognised by IEC. Documentary
proof that the Test Institute is'recognised by IEC shall be provided with the bid.

3. The drom weight shall not exceed 1000kgs.

4. A marking bearing voltage designation, maker'’s name, year of inanufacture shall be marked
on the PVC outer sheath at suitable ‘intervals throughout the cable. The cable shall be
marked at 1.0 m intervals to indicate the length of cable re.maini_ng on the.cable drum as the
cable is used.

5. Each drum shall be firmly, clearly and indelibly labelled 5_t'0 include information on actual
cable length in meters; size, type, and voltage rating of the cable, as well as rolling arrow
and di_r'e'dti_on of lay of the cotes where apprdpriate.

Failure to meet any of the technical requirements will result in rejection of thc:b_id.
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1.0

2.0

3.0

SCCPE

This specification calls for supply and delivery of distribution transformers. The details of each

transformer are as specified in Schedule of Requirements.

‘Spares as recommended. by the supplier should be inciuded in the scope of supply.

Tenderers shall include a complete statement of compliance with this Specification. For

-gvery clause in this Specification the Tenderers shall state compliance or non-compliance

and shall elaborate where appropriate.

Tenderers shall use the words “comply”, “do not comply” with this Specification or in the.
clauses of an-informative nature, “noted”.

PARTICULARS OF ELECTRICAL SYSTEM.

Unless otherwise specified in Schedule of Requirements, it- must be-assumed that the system
on which the equipment will operate is:

a) Three phase overhead-ine construction and underground system. The
maximum earth fault factor on the network is 1.5.

b) Operated at 50 Hz, with -approximately sinuscidal wave form..

c) The highest system voltage does not normally exceed the nominal system
voltage by more than 10%. The nominal system’ 'voltages are 33 kV-and 11 KV,

d) The system frequency variation does nof exceed plus or minus. 2.5%.from 50
Hz..

Designs should allow for these variations.

PARTICULARS OF ENVIRONMENT_

‘The transformers shall be- capable of operating under the following environmental conditions.
{a) At an avérage alfitude of 1,500 m above sea level.

(by  Ambient air temperatures not exceeding a maximum of +45°C or below -10 °C with a
daily maximum average of 35°C.
(c) Exposed to direct tropical sun.

{d) Hurnidity 13 mg per cubie metre absolute and 65% relative before storms with vapour

pressure 17 mm.hg.

(e) Equipment will operate within the troplcs and is subject to sudden ambient air
temperature changes of the arder of 10 degrees centrgrade occurring at the onset of
rain, but the barometric pressure at any given place does not vary by mare than
approximately 10 mm mercury.

(N Frequent and severe lightning storms occur dunng summer months, with isoceraunic.

_ levels. varying between 50 and 100 thunderstorin days per annum.

(g) Particular attention should be paid in the deS|gn of all equipment to‘ensure that there
is no damage to working parts. ar insulation through the ingress of dust, insects,
vermin which are prevalent for long penods in the year.

— = o ;
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40  STANDARDS, UNITS AND LANGUAGE

Except where modified by the Authority's Specifications, IEC 60076 standards shall apply‘
throughout or British Standards (BS) where they amplify the IEC 60076.

In the case of conflict between the above stated Standards.and this Specification, the ruling of
this Specification will prevail,

All tenders, correspondence, description upon drawings, iliustrations.or instructions: shall be in
unambiguous-English Language. Sl Units of measurements shall be used throtighott.

All materials used in the manufacture of the transformers shall be new and of hi_gh commercial
quality. s
The transformers shall be manufactured to high'quélity standards.

Tenders should advise to which standard the transformers are-manufactured and tested, and
-shall supply relevant test certificates or test results. :

The transformers shall be sourced from :manufactur'efs who have |1SO 9001 Certification.
Evidence of the [SO 8001 Certification shall be provided with the bid. Manufaciurers who cannot
_submit such certification are liable to be rejected.

50 DESIGN
541 General

{a) The transformer shall be of the cil-immersed type suitabie for outdoor use. They shall
be dried out at the ma_nufac’;turei'-'swerkshop and it should be possible to commission
them without further drying ouf

{b) Designs shall be such that water does not collect on any part of the equipment.
_Particular attention shall be paid in the design of all equipment to ensure that there

is no damage to-working parts or insulation through the ingress of dust, insects or

. vermin which are prevalent for long perlods in the year.

lee;metal of auxiliary connections in alr-shall be screened to prevent accidental
contact and shall be énciosed in compartments:which are fitted with approved
means to provide reasonable dry conditions withir the compariments. In addition,
“where there are auxiliary connections.at 380 volts.or more, "Danger” notices shall
BN i;_g_ affixed to the outside of the compartments. .
Transformers shall be connected in accordance with BS-171: three phase transformers
to Vector Group. reference: Dyn11.

() The LV neutrals shall be brought out. of the tank io a readily acc_;_essi"ble terminal and
shall not be earthied inside the tank; unless otherwise specified in the enquiry.

(e) Transformers on a particular contract with similar kVA ratmg, voltage ratios and
corinections shall be suitable for parallel operation on all relevant taps under which
conditions they should share the load in proportion to their ratings-subject 1o the
tolerances on impedance laid down in IEC. 60076 or BS 171.

) If it is required to parallel any transformer with-existing transformers then full details:of
the existing transformers will be provided when fenders are placed.
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52

5.3

{g) Low impedance transformers are __preferred, a maximum of 5% being envisaged on any-

size with'no plus tolerance:

(h)  -Anoil gauge shall be provided for non-sealed transformers.

7o,

The following details shall apply to sealed designs:
i) Hermetically sealed transfermerszare-accepiab[e by the Authority..

i}3 Any holes. or. plugs used to facilitate vacuum/pressure testing, leak
testlng or oil filling.of the transformer shall finally be sealed.

The expansion space for the'c_h_i{-s'hell not be less.than 25 percent of the
volume of the oil at 20 degrees Celsius, for transformers with
conservators and transformers using the tank for expansion, and shall
be nitrogen filled. The transformer shall be sealed at atmospheric
pressure.

Transformers. using the expandable ribs. for expansion shall be totally
filed with oil and sealed at aimospheric pressure:

Drain plugs shall NOT be fitted to transformer tanks. In case they are
fitted, they have to be blanked off or sealed before delivery to
ZETDC.

Vi) Earth studs are required at both the H.V and L.V ends. of transformer.
Windings g

(a) Tapplngs shall be provided in the H.V wmdlngs preferably in.the electrical ceritie of the
windings, to permit variation of the number;of H.V turns without any variation in the kVA
rating. The variations shall be effected by means of a manually operated tapping switch
to be provided.

(b) All windings and terminations shall be fully ihsuléted and those for service above 1 000
volts shall be designed for impulse voliage tests.-

Designs shall be such:that electrical stresses are as uniferm as possible th'roug_'h_out the
windings under impulse.conditions.

{€) Wiridings: shall be vacuum impregnated and insulating materials shall not be liable to

soften, shrink, ‘become brittle, carlionise,. deteriorate, -or collapse in any way during
service.

(d) ‘HV and LV windings shall be of copper or aluminium wire. L.V windings of aluminium
‘'sheet are riot acceptable. Transformers with such windings: will be rejected.
:Cores

(a) The magnetic circuit shall be earthed to.the core clamping structure, at one point only,
and the core assembly to the fank cover. Where transformers are not sealed, readily
accesmble removable bolted links. shall be; employed farthe earthing connections.

0 ;i

(b) The general constriiction of the cores, framework and the:clamping arrangements shall
be robust and stuch that they will be capable of withstanding completely any stresses
wh[ch ay occur due to handling, transpart or ser\nce All tores and yokeés shall be
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terminated and clamped by means of a sd'it'abléi{.ffa'mework. Suitable means shall be

provided for liting the cores.from the tanks. ;

: v

(c) It shall not be possible for the core to move relative to the tank during handlmg or
transport. Designs which contravene this requirement. will be rejected.

(d)  Particular attention. shall be paid to maintaining’ low core loss consistent with sound
design.

54  Tapping Switches

{2} Transformers shal! be provided with approved off-circuit-type tap changing equipment.
Afully insulated off circuit externally manually operated ganged tapping switch shall be
‘separately capable of withstanding the specified impulse voltage when connected to the
transformer wiridings. '

(b Clearly visible tap position indication shall be provided. The tapping switch ‘shall be
operated by means of an extemal handle which can be positively located.and locked in
each operating position.

The switch shall be mechanically robust and provided with a device between the handle:
and the switch to permit operation without strain in the event of imperfect alignment
between switch and handle. The switch..operating shaft shall be fully insulated as
between tank and switch and shall be provlded with-a suitable oil and vacuum tight gland
where it passes through the tank.

{c) The use of wood shall be avoided: wherever poszIe and all the supports ‘and terrmnal

(cI) - ngh,grade insulating materials shail be used in the construction of tapping switches
which shall be demgned with special attention to the elimination of points where tracking
is Ilkeiy to oceur.

@) ="--‘-"‘Tappﬁ19 switches shall be mounted on supports made of suitable hlgh strength
PSRRI lnsulatmg material and shall be provided with self-aligning spring loaded wiping contacts
Wwwww-*“'w“‘“””bapable of maintaining good electrical contact without the néed for "periodic
‘maintenance.

All clearance between tapping switch.contacts and leads shaill be indicated on drawings.
submitied at the time of tendering and such clearances shall be sufficient to prevent
tracking or flashover in thé event of carbon or sludge déposits forming on leakage paths.

(f) The tappings to be provided on the H.V winding shall be as follows:-Minus 5%; Minus.
2.5%: 0% (Nomnal): Plus 2.5%: Plus 5%

55 Bushings Eo

{é) All fine terminals and neutral - connectlons where spemf ied, shalf be brought out to
porcelain outdoor type terminal bushings. The hushings shali be the outdoor type.

b ‘Arcing horns with equal double gaps shall be fi t;ed on.all transformer bushings above.
B60 volt. The total gap length (for two gaps) shall bé set at 60 to 70mm for 11kV and
140 to 150mm for 33kV nominal voltage. ‘

() The bushings shall have m?_nimum Creepage d:is'tances of 670mm and 250mm for
nominal veltages of 33kV and 11kV respectively.
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5.6 Tanks and Conservators
56.1 General

i) Drain valves may be either screwed or flanged whilst conservator isolator valves shall
be flanged. Drain valves shall be complete with captive plugs which- shail be either of
non-ferrous metal or galvanised.

i) Allinternal steet surfaces or tanks and corservators. shall' be shot blasted and cleaned,
and a coat of protecting compound; unaffected by hot oil, should be applied.

iy Al external surfaces and parts made of steel are 1o be thoroughly shot blasted and
cleaned, after which two coats of priming paint, preferably of zihc chromate, one
intermediate coat, and one coat of finishing paint are to be applied. The colour of the
finishing coat shall be medium Sea Grey, Colour No, 637 to BS 381C.

iv) Transformers on which the paints are found to flake off or deteriorate within the
guarantee period shall be suitably cleaned and repainted free of charge by the supplier.
Suppliers providing such transformers will not in' the future be given the opportunity to
offer transformers to ZETDC, :

5.6.2 Tanks

i)  Eachtransformer shall be housed in a tank of welded steel plate construction suitably
w stiffened where necessary but with a flat base.

“Transformers rated equal to.or less than 500 kVA shall not be provided with wheels as rollers.

i) The lifting Iugs shall be suitable for lifting. the transformer bodlly by-means of a hoist.or
crane when it is completely assemb[ed and ready for service,

i} Al transformers up to and mcludlng 315 kVA rating shall be provided with four fixing
lugs on the-base drilied with 18mm holes for batting to a platform.

The fixing.holes shall project beyond the-ends of the tank and be placed to provide the
most practicable stable arrangement.
5.6.3 Conservators

i} Conservators, shall be dimensioned:such that oil éxpansion may oceur over the working
range of temperature from no load with the transformer cold and at minus’ 10 degrees

Celsius ambient air temperature to full load &t pilus 44 degrees Celsius armibient:
air temperature while the sump pipe remains covered and the oil level is visible or
indicated..

"'.dewce can be readily cleared in the event of |ts bemg blocked by an accurnulatlon of
sluelge etc., without the necessity of having to d[smantle the device completely

!

Oil i'evel gauges on conservator tanks shall be of the refracting plate glass or other
appr’ ved. type, marked with ‘the level at 20 degrees Celsius at no-load and capable of
~indic jtlng the level.of cil over the specified working range.

v} Where dehydrating breathers are specified they shall be of the Silica gel type which give
indication of moisture absorption by change. in colour of the: charge.
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An inspection window shall be provlded and mounted in' a position convenient for
inspection. The breather is to incorporate an-oil sgal to prevent contact with the-external
air when breathing is not taking place. The bredther is to be fitted on the LV end of the
transformer.. '

5.7 Accessories and Fittings

(@) All transformers shall be provided with accessories and fiitings in accordance with the
tables below, unless otherwise specified in the enguiry:

In the following tables Y’ means yes (To bé prowded)
‘N' means-no (Not to be prowded)

ACCESSORIES AND FITTINGS
FOR
11/0.4 and 33/0.4 kVA DISTRIBUT!ON TRANSFORMERS

Transformer Nominal Ratings
11kV' Prifnary Voltage 33kV_Primary voltage
Upto bul. J100kVA and Above| 500 kVA 500 kVA
_ | exciuding but and | uptobut and
TRANSFORMER TANK FITTINGS 100 kVA. excluding above |excluding| above
Free [Sealed 500 kVA 500kVﬂ
Breathing
1| Conssrvator N N N ¥ Y ¥
2| Brain valve with captive sealing plug N N N N N N
3| Liffing lugs ' ' Y y \& Y Y Y:
4| Thermometer Pocket N N N Y N Y
5 |Rating and Diagram plate Y Y Y Y |4 Y
6| Hahger irons Y Y N N N N
7| Piatform mounting lugs Y Y Y N ¥ N
8|Earihing Terminal ¥ Y Y- Y ¥ 14
9| Lightning arrestor bréckets N N N Y N Y
10| Dial type Hermometer N N BN Y N Y
11|Jacking pads N N {Reqwredx on!y when the. mass of. the comp!ete
: fransformer is 1000 kg or more.)
13 | Prain breather 14 N A
13 |Oif gauge Y Y . Gn COns_en_f_ator_ _
14| Mounting plate for lem 6to be suitable N N N Y N Y
for mounting marsha,',‘mg box .ftem 17)
15|Lashing down facilities Y Y Y Y Y Y
16 |Marshalling box for ftem 10.of Tank fitting '
andﬂbn}?ofConsewawrangs
Conservator fittings ’
A |Drain plugs: MA ¥ R4 Yy Y
2 |Sampler _ A Y Y Y Y
3 |Separate filing hofe with caps "N/A Y Y 14 14
4|Dehydrating breather _ /A Y Y Y Y
5|Ptain breather Y | N N N N N
6|0l gauge _ N/A Y \d Y Y
7|Gas and oif actuated refay A N Y N Y
8|Genservator isolating valve NA N Y N Y

(_b) Rafing and diagram plates shall be of engraved brass or other approved non-corroding | material
and shall be placed on the L.V side of the transformer.
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{c)

6.0

7.0

Where a thermiometer pocket is provided, it shall be of & thin walled metal mounted iri the tank

caver. The packet shall project 25mm outside of the tank and shall be threaded along the. whole.

projecting portion with a 19mm B.S.P. male thread, a screwed cap shall be provided to cover
the pocket when not in use. The pocket shall have mtemal dimensicns of not less than 18mm

“diameter and 115mm length.

Hanger irons, where specified, shall be suitable fof suspending the transformer from a 102mm
x.51mm Mild Steel. Channel cross-arm, bolted tothe vertical legs of an 'H' pole. A suitable stop
‘shall be provided at the base of the tank to enable the transformer to be suspended vertically,
and rest against a similar 102 mm x 5Tmm Channel provided on the 'H' pole at a lower level for

‘this purpose. The hanger irons shall be drilled for an M16 bolt ta.enable them fo be. bolted to the-

vertical web of the cross-arm and thereby prevent any lateral movement of the transformer.
THe hanger irons shail be mounied onthe LV side of the transformer tank.

INSULATING OIL

The transformers shall be fitted with fow viscosity mineral insulating oil which complies in.every

-respect with the provisionleC 60296,

OVERLOADING CAPABILITY

The transformer shall be capable of overload at 35 °C ambient ’tempe_ratu_re withouf reduction
in the anticipated working life of the transformer, as shown in the-curve below.

TRANSFORMER QVERLOAD CAPABILITY
150 - : “
j45. N2
140
135
130 1
iz25 |-
120 2
115 =
110
105 -
100

Percentage Load

Hours

‘The maximuri load at other periods is assumed to be 70% of the transformer rating for the

above transformer overload capability curve.
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8.0  NOISE POLLUTION \ PO

Themaximum values for the noise levels of the vanous dlstrlbutlon transformers shall be as
given in the table below:

'TRANSFORMER RATING kVA ' MAXIMUSI POLLUTION dB(A) |
Less than or ‘equal to 50kVA ;
;Between'SO and 315k VA
-Between 315 and 500k VA
Between. 500 and 800k VA : -, E
éBetween 800 ard 1000k VA ST SOOI AT

Transformers-with Noise Poliution levels higher than that given above will be rejected by
the Authority.

9.0 TESTS

Electrical tests are to be carried out according to IEC 60076. Routine covering test certificates
shall be submitted immediatély -after completion of tests in the factory, for each and every
identical group of transformers. . :

The following tests shall be carried-out in addition to the routine tests:
(@8  Asatype test, a temperature rise test on each differerit rating of transformer.

(b) As a special test, an impulse voliage w1thstand test including chopped waves on each
: different rating of transformer.

NOQTE: If tests to (a) and (b) above have been Garried out satisfactorily on designs
identical ifi afl essential details, tests (a) and {(b) rhay be waived on the. production of
acceptable certified type test certificates.

10.0 PACKING AND TRANSPCRT

_ Transformers shall. be fransported to destination with their tanks full of oil up fo the service
level.

Bushings and any accessories or fittings. likely to be damaged shall be protected adequately
against damage in transit.
i

11.0 DRAWINGS:AND DIAGRAMS
11.1.  Drawings to be supplied with the Tender

PEg—

The following drawings shall be supplied with any.tender.
(@)  Generalarrangement drawing of each rating of transformer offered showing:
(i) All.dimensions. on height, width, ‘depth, - etc minimum clearance (phase to
' phase and phase to earth) on H.V. and L.V.. bushmgs xnc[udmg clearance H.V.
tolV.

{ii) Weights of oil, corefwinding assembly anfi transformer fully erected.
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(i)  Positions and identification in a separate legend of all fittings with type
numbers.

(iv)Size and pesition of all fixing holes.

[(3)] Detailed dimensioned drawings of tapping switch illustrating type of material,
clearances, between tapping points and te earth and method of operation.

()  Detailed dimensioned drawings of bushings, silica gel or plain oil seal type breather,
and conservator.

NOTE: Where sealed transformers are offered, a cross arrangement drawing shall be
submitted with the tender showing, in particular, details of the tank construction
and intérnal tank finish and the depth of the expansion space above the oil.

112 Drawings to be supplied with the Contract

(&) Latest issues of the drawing listed under Clause 12.1 shall be supplied under the
contract. [f no modifications are applicable to the drawings supplied with the tender,
this shall be cenfirméd in writing under the contract and further drawings need not be
supplied. ' '

(&,  Rating and diagram plate.

The transformer shall be provided with a rating plate of weatherproof material, fitted ina
visible position, showing the appropriate items indicated below.

i. Standard
ii. Manufacturer's name
iii. -Manufacturer's serial number
iv.  Year of manufacture
v.  Number of phases
vi. Rated power
vii. Rated frequency (Hz)
vii.  Rated voltages (in V orkV) and tapping range |
ix.  Rated currents (in A or KA}
X.  Connection symbol '
xi.  Short-circuit impedance
xii.  Type of cooling
xii.  Total mass -
xiv., Mass of insulating.-gil *
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12.0 EVALUATION OF LOSSES

The maximum foad and no-load losses shall be as shown in the table below

1 2 : 3 | 4 | 5 [ 6
Component losses:
Rated no- Rated No load loss Load loss
load power W
secondary Up to _ _
voltage. 12kV 24KV 36kV W
V'
kVA
230 25 110, 140 160 530
50 180 220 250 900
25 120 150 170 570
50 180 220 250 1000
100 300 360 400 1700
200 520 600 650 2700
315 720 840 890 3800
400 500 1100 1180 1230 5400
800 1600 1650 1700 8000
2000 3250 _ 3250 3300 16000

'1'3.0:M'AXIM_UM DIMENSIONS REQUIRED
The bidders shall iridicate the dimensions of the transfarmers to be provided for each transformer size.

The dimensions. shall be:

[
iy Maximum length shall be denoted by (1)
iy Maximum width shall be denoted by (a1)
it} Maximum height shall be denoted by (h1)
The maximum dimensions shall be in mm.
1o FEs L
f.!‘,-: E
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14.0

ITEM DESCRIPTION: TECHNlCAL PARTICULAR
i Particulars of system
1.1 Highest system voltage. KV 12
1.2 | Nominal syster frequency HZ 50
1.3 Number of phases 3
1.4 System neutral earthing Solidly earthed! resistance earthed
1.5 Max. duraticn of shert time current Sec 1 |
2 SBervice condition
2.1 Max. ambient temperature a°c 40/45
2.2 Min. ambient temperatute o°C 5
2.3 | Altitude above sea level. m 457
2.4 Poliufion level Mediumi ta. High
2.5 Max, wind velocity m's 10/40/45
2.6 - \Wind velocity atice condition mis 20
2.7 Relative humidity % 41
2.8 | Average value of daily température o°c 25
3 AGTR characteristics wim®
3.1 Class gutdoorfindoor outdoor
3.2 Rated voltage: '
'3.2.1 | HV winding kv 12
3.2.2 | LV winding v 400
3.3 Rated frequency Hz 50
3.4 Rated continuous power at site KVA 100
3.5 Rated time i
3.6 | Vector group: ZNynll
3.7 Methed of cooling ONAN
3.8 | Impedange voltage {%) =/<d
3.9 Lightning. impulse and power frequency '
Rated lightning impulse withstand
3.9.1 | vpliage:
3.9.1.1 | HV terminal. kVpeak 925
9.1.2 | LV terminal kvpeak =
Rated one minute power frequency
3.9.2 | withstand voltage:
3.8.2.1 | HVterminal kv 2B
'3,9,2.,2 | LVierminal kv 2.5
3.10 | Short circuit strength:
3,10.1 | HV systern fault level (orie & three phase) kA 3.5
3,10.2 | LV system fault level {one & three phase) kA 31.5
3.10.3 | Sh ort circuit duration Sec, 3
3.11 | Tappingrange 15 *2X%3/5
3.12 Number of steps 5
3.13 | Methcd of neutral arthing;  ...cmrm e ] ﬁé_%ist'an ce neutral earthing
: ?; ; |
; !
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3131 | HV side Solidly earthed/ resistance earthed
3.13.2. LV side Solidly earthed/ resistance earthed
314 Auxiliary power supbly- voltage:
3.141 | AC v 400/230
3142 | DC v o e
315 Wheels:
3.15.1 | Isrequired? Yes! No Yes
3.15.2 Unidirectional/ bi- directional bi- directional
3.16 | Conirol cabinet protection degree P54
‘Type of conservator (air bag/
3.16 conventional ) conventional

15.0 TECHNICAL GUARANTEE SCHEDULES

15.1 Preamble

15.41.

154.2

15.:1.3

15.1.4

The Technical Guarantee Schedules shall be 'ﬁllea"in,_ signed, dated as indicated,
completed by the Bidder, and submitted with the Bid.

All documentation necessary to evaluate whether the equipment. offered is in accordance
with this Specification shali be:submitted with the Bid.
All data entered in the Schedules of Technical Guarantees are:guaranteed.values by the
Bidder and carinot be departed from whatsoever.

All data entered in-the Schedules of Informative Data are also guaranteed values by the
 Bidder. These data may only be altered following the Engineer's written consent.

Commae vy v FF

..... ST
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1515 Technical Guarantee Schedule for 100kVA, 11/0.4kV Earthing Transformer

11/0.4kV Transformer
Item | Description Units | Required Offered
1 Type/Designation ‘State
: b _ .See Schedule. of
2 Rating. KVA requirements
3 Type of cooling ONAN.
- Applicable . '
4 A IEC And BS
5 HV & |V Winding wire CufAl
8 HV voltage rating kV 11
7 LV voltage rating kv 0.4
8 No. Of phases 3
9 '.Pow__e'r frequency Hz 50
10 Basic [nsulation Level | kV 75
11 ‘Vector Graup Dyn11
12 Accessories:
- Bushing ct's Yes/ino | No
- Metering amps | Yes/no | No
13 Dimensions
- Height mm
- Width mm
- Depth mm
14 | Weight kg
| Manufacturer .
pountry of origin’

Tend.er‘e:'“‘s Signature........cooo
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15.1.6 IMPORTANT INFORMATION

1. Tenders should quote for delivery of the fransformers complete with the ancillary equipment,
fully-wired, but dismantled fo suitable components for delivery purposes, to ZETDC.

2. Full assembly instructions, wiring. diagrams and schematics together with all equipmerit
- operation and maintenance instructions and manuals which shall be in the English language
. shall be provided by the successful Tenderer at least two weeks prior to delivery of the
equipmenit-and shall be to the approval of the Authority. Each transformer shall have at least

(2) two sets of schematics.

3. Tne transformers shall be provided from manufactures, who have at least 30Q units in operation
. and manufactured such equipmeni for at least three years.

4, Al tenders should be fully supported with manufacturers' brochures ‘and technical literature,
illustrations, outline dimensional drawings and copies of performance and type test certificates
or results.done by an independent institution. Bidders shall complete the Technical guarantee -
schedule included with this Specification.

T TR —
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ZETDC SPECIFICATION

1. DEFINITION AND INTERPRETATION

The following tefrs may be encountered in this specification document and shall be interpreted as
follows:

Hz - ‘Hertz

KW (MW) - kilowatt {megawatt)

VA, (kVA,MVA) - volt-ampere (kilovoit-ampere, megavolt-ampere)
A (kA) - Ampere (kiloAmpere) '

v (kV) . Vol (kiloVolt)

AC - Alternating Current

DC. Direct Current

N Nominal current

Un Nominal voltage

Ah : Ampere-Hours

Min/(Max.) - Minimum (Maximum) _
# {prefix) miero. - 107® S
n (prefix) nano - 10-%

rms - Root Mean Square

pu. - per unit .

pp - peakto peak

F - Farad

°C - degrees centigrade

K - kelvin

J : - Joules

N - ‘Newton _

Q k&, TO) - Ohms (kilo-ohms, Tera-ohms)
Nm ' - Newton meter

Pa, Nm™2 - Pascal, Newton per square meter
Bar - 1 bar =10° Nm~2 = 0.1MPa
IEC - International Electro-technical Comrnission:
IP - Ingress: Protection

EMC - Electromagnetic Compatibility
RTU - Remote Tetminal Unit

"TCP/P - Transmission Comthunication Protocol/ Internet Protocol
LAN - Local Area Network

IED - Intelligent Electronic Device |
LED . - Light Emitting Diede-
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1. SCOPE

This specification covers the supply and delivery of 1 x 88kV feeder protection panel complete

with feeder differential protection relay and a Bay Coritroller..

The Bidder/Tenderer has to coniplete the Technical Guarantee- Schedule, sign and. insert date
on the Technical Guarantee Schedule which is at the end of the specification.

Tenderers shall inclide a complete statement of compliance with this Specification: For every
clause in this Specification the Tenderers shall state compliance or non-compliance and shall
-elaborate where appropriate. "
“Tenderers. shall use the. words “comply”, “do not comply” with this Specification or in the

clauses of an informative.nature, “nioted’,
2. PARTICULARS OF THE ELECTRICAL SYSTEM

The electrical system in which the protection and control panels will be used in is::

» Three phase 3 wire AC overhead-line and uriderground system at 400kV, 330kV, 220kV,
1321V, 110KV, 88kV, 66kV 33kV and 11kV.

. Thtee phiase-4-wire AC Low voltage of 390V

.  Secondary system is at 110V and TA AC nominal values.

«  Control system at 50V, 110V and 220V DC.

. AC. system operated at 50 Hz, with approximately. sinusoidal -waveform with the

frequency variation not exceeding 2.5% from 50Hz: Designs should allow for these variations.

. The highest system voltage not normally exceeding the nominal system voltage by more

than'1 0%-, The nominal system voltages are 400KV, 330kV, 132kV, 110kV, 88kV, 66kV,.33kV

and ULN Designs should allow for these variations. ;--

3, PARTICULARS OF THE ENVIRONMENT

The altitudes of the plants shall be faken as 1500 meters above méan sea level typical air

pressure 860 mbar.




. Amibient temperatures:

()  Maximum: 45°C

(i)  Minimum: -10°C

(ii)) Maximum daily average: 35 °C
. Altitude; |

.Average altitude of | 500 metres above sea level.

i

s Humidity:

Relative Humidity of 80%.

. Dust:

Particular attention should be paid in the desigr of all equipment to ensure that there is no
darnage to insulation through the ingress of dust, insects, and vermin-and relevarit IP standards.

should be followed.
5. PARTICULARS OF THE SPECIFICATION
5:1 LANGUAGE, UNITS AND STANDARDS

All tender_s, cortesponderce, description on.drawings, iilustrations.or instructions-shall be in
unambiguous English Language. SI units of ‘measurements shall be used throughout.
The 'fd:i'loxving standards shall apply:

IEC 65529, standards. In the case of conflict between the above stated standards and this

speci_ﬁcfc{tion, the ruling of this.spécification shall prevail.

5.2 DESIGN AND PROPERTIES

5.2.1 All equipment specified in this spec ification shall be new, free from defects, of tirst
quality, and produced by manufacturers engaged in the manofacture of these products.
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5.3 MATERIAL

The Protection.panel shall be of superior quality. The material shall be. of latest design and

coniform to the best engineering practices adopted in the field..
5.4 PACKING

The packing should be able to withstand rough handling during transit of material at various
destinations. Each Protection panel shall be packed appropriately to prevent damage.

5.7 DELIVERABLES AND ACCESSORIES

5.7.1 The winning bidder shall supply and deliver the Protection and Control Panel as guided
by this specification.

5.7.2  The supplier shall provide. engineering tools including but not timitéd to, tests plugs
and. accessories for installation, commissioning and maintenance of the protection
scheme:

5.7.3. The relays housed in the panel shall be connected together through an industrial switch.

5.7.5 The supplier shall make provision for FAT of the protection and control system as per
FAT requirements under this tender, ‘
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6. TECHNICAL GUARANTEE SCHEDULE FOR PROTECTION AND CONTROL.

PANELS
Item | Description Unit. | ZETDC Requirement Tendered Remarks Corresponding
' ' : reference page in
[spec sheet.
(e.g. Found.on
page 3, section 3.2
paragraph/line
_ etc,)
ENCLOSURE
1. | Material - | 3mm Mild Steel Plate
2. | Colour [ Light Grey
5. | OVERALL
DIMENSIONS
Length. mm | 800
Width mm | 800 |
Height mm | 2200
4. | ACCESS' | Frout.Access
Doors shall be provided
with integral handles for
locking
It shall be-possible to
securely fix the hinged
front door in open
position
5. | CABLE ENTRY Bottom centre entry with
removable gland platcs
ENVIRONMENTAL:
L. | CONDITIONS
Operating temperature. °C -5to +55
range
Diegree of protection by Atleast IP 52
enclosure when patiel-
mounted -
4 e ERERY : %
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| PANEL WIRING AND
- | TERMINAL BLOCKS

Connéctions:

Screw terminals for
connection. of wires

using ring lug terminal
higs for all AC inputs.
Shall be suitable for 4
mm? -compression/ ring
lug

Shall be suitable-for {.5-
2.5 mint* eompression/
ring lug for DC wiring. _

No cables shall be visible-

from the front face.

T Provision for CT-

isolating and shorting
links

Provision

Outgoing Connections.

Provision for outgoing,
connections from the
protection cubicles shall
be made for:multi-core
cables

Ferraling Standards

All panel wiring shall be
identified.by ferrules at

all terminations. No

ferrule number-shall
appear oti more than one
cireuit

Ferrule number shail
charige at gvery break in
the circuit, i:¢. all
switches, coils, contacts,
etc.

Colour coding forall AC

‘wiring in the panel shall
be red, yellow, blue and

black for easier
identification of ac-
wiring cables and black
or grey for dc wiring.
cables,

The format of the ferrule
number shall inciude the
cable core identity and
sitting position e.g. |
K510/ X310.28 where

K510 is cablecore

identity & X310 is-
terminal block no-
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Core Sleeving

‘Fach cable core in the
tripping circuit shall have
a red sleeve

“Trip Links

‘Trip links for each trip
gircuit shall be.
positioned dt the bottom
of the front panel.

‘Terminations shall be
grouped according to
their functions and labels
shall be provided-on the
fixed portion of the:
terminal blocks showing
the functions of the

| Broups

All ferminal blocks:shall.
have a minimum of 20%.
spare téfminais. '

Terminations:

All incoming and
outgoing, cornections
shall be terminated at a
terminal block. Direct
termination on to.
auxiliary switches; links
and fuses will not be
aceepted.

Panel Trunking

Panel wiring shall be
adequately
accommodated in panel

“trunking..

All panel trunking shall
have covers :

Testing F acilities

with test terminal-blocks
that-will isolate plant.
from relay ¢ircuit in
order to-facilitate”
maintenance testing
(.'i'solat'e_ all ac and dc
circuits)

“Panels shall be: pr'o'vide'd

The appropriate test
plugs shall be provided.

Anti-condensation Heaters

| Low energy heaters shall

be provided in each panel
to prevent.condensation
and the. internal design
shall be-such as to permit
free circulation of air
without the- Tngress of
dust or vermin;

' Automatic lieater control
shall be provided-inside
the cubicie.
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Pénel Lighting and socket
outlet

T Panels shall be provided

with sufficient lighting of
the energy saver type-and:
a socket-outlét -

A door position switch to
be fitted fot
automatically switching
on panel lightifig when .
the door'is opened.

| vOLTAGE,
.| WITHSTAND TESTS
Tests . All secondary and panel
wiring shall withstand &
test voltage of 300V to
_earth-for one minute,
, | PANEL LABELS
| panel Identification Each panel shall havea
labél for the protected
circuit &t the top
Protection Furiction Each relay on thepanel
face shall have a label
indicating'the main ~ *
fimction of the relay. f
Panel dc and ac circuits All ac.and de circuits
protection. shall be protected by
_ appropriate tated MCBs
Relay Scheme Identity The rear of each relay or
' switch in the scheme
shall have & label
carrying its scheme
identity e.g. F10, F210,
a etc. .
. | ANCILLARY '
5. | EQUIPMENT

Ethernet Switch

Industrial type with at
least 5-port Ethernet
switch..

Tenderer’s Signature:

_Daté:_
;:3 ;
[ ,.,-MW,,,.,,,;
|
& Ty 3
|
mmmmmmmmmm s e
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