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SPEC NO.105(BQD)
PAGE 1

SPECIFICATION NO.105 (BQD)
12/24 kV UNIT SUBSTATION FOR CUSTOMER USE ONLY

This specification describes the requirement which shall be met in order to
supply the 12/24 kV unit substation to the Metropolitan Electricity Authority
(MEA). The unit substation shall be used by MEA’s customer whose system
connected to either 12 kV or 24 kV, 3 phase 3 wire, 50 Hz underground
distribution system having the neutral solidly erounder at the distribution
_substation, where the fault level of the outgoing feeders is 16 kA, 8 kA at
system voltage of 12 kV, 24 kV respectively. |

The following attached drawing is a part of this specification :-

Drawing No. 050627 : Earthing diagram for unit substation

Drawing No. BQDSPEC105 Sheet 1 to 3 : Dimension for Unit Substation
Drawing NO.BQDSPEC1051: Single Line Diagram for Unit Substation

B Site and Service Conditions

The unit substation shall be installed in the Bangkok Metropolis, Thailand. The

service conditions are as follows :-

a)
b)
c)
d)
e)
f)
g)

Installation site : Outdoor under direct sunlight and still air.
Altitude : approximately at mean sea level.

Maximum ambient temperature : 40°C

Average ambient temperature in any one year ; 30°C
Average relative humidity in any one year : 79°C

Average maximum relative humidity in any one year : 94°C

Maximum ambient temperature inside the enclosure : 45°C

The unit substation shall be suitable for use in tropical climatic area and shall be

capable of operating at its full ratings without any derating factors whatgever in the
service conditions mentioned above.

- | A
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SPEC NO.105(BQD)
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C Reference Standard

Except otherwise specified elsewhere in the specification, the unit substation and

equipment required by MEA shall manufactured and tested in conformity with the
standard listed below :-

International Electrotechnical Commission (IEC)

62271-202(2006) : High-voltage/Low-voltage prefabricated Substation

60947-2(2003) 2 Low- voltage switchgear and controlgear

~ Part2-Circuit-breakers

NOTE

1. The equipment tested in accordance with the later version of the above
standards is also accepted.

2. The equipment tested in accordance with older version (or draft version) of the
above standards is also accepted provided that the test is conformed to standard
and year mentioned above.

3. The equipment complies to other national standards having similar characteristics
and providing equal performance and/or quality to that specified may be
proposed. In this case the complete ENGLISH language copies of the standards
shall be submitted with the quotation, otherwise such offer may not be
considered

4. If there are any minor parts deviated from the standards, they shall be clearly
mentioned in the “DEVAITION FROM MEA’S SPECIFICATION FROM” attached
herewith.

D Inspection and tests

D1 All equipment proposed in the unit substation shall have successfully passed
all the type tests or design in according with the applicable standards. The
test reports of the proposed equipment are required. All test reports shall be
attached to the bid or be submitted to MEA within 15 (fifteen) days after
opening date. If the type test report are not delivered to MEA within 15
(fifteen) days after the opening date, MEA will not consider such offer.

D2 The unit substation shall have successfully passed the internal arc test
according to IEC publication 62271-202 annex A accessibility type with IAC-AB
classified. The internal arc test shall be performed by KEMA (Netherland),
HVPL (Japan), CERDA (France), CESI (italy), Intertek ASTA (UK), PEHLA

3 Dle V:/ / ,)/A/ //,/7 i%ﬂ“"
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SPEC NO.105(BQD)
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(Germany), FGH (Germany), COFRAC/EDF (France), VOLTA (France) or SATS

(Norway) or test station which is member of STL.

The test current shall be 16 kA (minimum) or equivalent. The duration of test

shall be 1 sec.

The internal arc test of unit substation shall be done as follows - .

1) Use ring main unit having IAC classified. The unit substation shall be
tested by initiating arc in switching compartment. For the design that has
different gas flow in cable compartment ‘and in switching compartment of
ring main unit, the additional test by initiating arc’in cable compartment is
required.

2) Use ring main unit without IAC classified. The unit substation shall be
tested by initiating arc in switching compartment and cable compartment.

For those who have already supplied unit substation to MEA and the internal

arc tests do not meet the above requirements, the internal arc test shall be

retested and submitted before delivernyefore the test, the details shall be ~
submitted for MEA approval. |

Note Transferability of test result can be extended to another one,

provided that the original test was more orlwerous and the latter design
can be considered as similar to the one tested in all following
respects :

- same arc current and arcing time ;

- same layout and direction of gas flow from internal arc ;

- same volume or larger than the tested unit substation ;

- same structure and strength of the enclosure ;

- same ventilation grids ;

- same performance of the pressure release device, if any.

The calculation and details to demonstrate the internal arc fault withstand

performance shall be provided to MEA within 15 (fifteen) days after opening

date; otherwise unit substation shall not be accepted.

Routine tests as stated in the relevant reference standards shall be

. performed for each individual equipment. If any tests required the agreement

between the purchaser and the manufacturer, the test methods shall be

proposed by the manufacturer and approved by MEA before such tests can

, "
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SPEC NO.105(BQD)

PAGE 4

be proceeded. The list of routine test which the manufacturer will perform of
each equipment shall be attached to the bids.

D4 MEA reserves the right to send the representatives at his expense to inspect
and witness tests of the material and equipment during manufacture, at the
time of shipment or at any time he deems necessary. The supplier shall
provide free access to the facilities where the equipment is being
manufactured, and shall satisfy the representative that the material and
equipment are in accordance with this specification and the purchase
contract.

D5 Prior to shipment of the equipment from the factory, the supplier shall
airmail to MEA the complete and certified reports of all tests made in 4 (four)
copies. These reports shall contain all data required for their complete
understanding such as : diagram, methods, instruments, constants and values
used in the tests and results obtained. If MEA has his own inspector, the
inspector himself shall certify all the above test reports and submit to MEA.

E Drawing and Instructions

E1l Four copies each of following items must be attached with the bid :-

a) Catalogue of all supplied equipment showing specifications and operating
characteristics.

b) Preliminary drawings showing the details of equipment layout, equipment
grounding, details of cable entries, and foundation requirement.

©) Other documents as required in the specification.

E2 Supplier shall furnish 4 (four) copies each of the following items as soon as
possible for the design approval by MEA.

a) Single line diagram.

b) Complete arrangement drawings showing the details of equipment lay-
out, equipment grounding, dimensions, weight, and lifting facilities and
details of primary and secondary cable entries.

c) Complete assembly drawings of all equipment.

d) Complete foundation details.

e) All nameplate and rating plate drawing.

f) Detailed drawings, specifications and operating characteristics of all

equipment to be supplied.

B 350 A e M
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g) Complete interlocking diagram.
h) Al other drawings considered necessary for the successful installation,

operating and maintenance of the equipment.

If any of the drawings and data mentioned above are not submitted to MEA
ithi i ffectiv f contr. h ier

be penalized at Bath 1.000.00 (one thousand only) per day until the date the
ier its th

Generally, if the drawings require no more detail, they will be returned to the
supplier within 45 (forty-five) days after receipt by MEA. If drawings for
approval are not submitted within the time as mentioned above or MEA has
to request for additional information, supplier cannot regard lost time as
reason for extending delivery time without penalty.

Supplier shall airmail 4 (four) copies each and 1 (one) transparent
reproducible copy each of followings drawing and documents, at least 15
(fifteen) days prior to the first shipment of the equipment.

a) Final certified copies of all drawings listed in clause E2.

~ b) Complete installation, operating and maintenance instructions of all

equipment.
c) Complete part lists of each equipment.
The transparent reproducible copy is not required for item b).
In addition to the above, one complete set of installation and operating
instructions including any precaution notes shall be firmly attached to or
boxed with each set of the equipment at the time of shipment.
All drawings except standard shop drawings, characteristic curves and
installations instruction shall have the contract number marked thereon.
All drawing and instructions shall be in ENGLISH. information on drawing shall
be engineering. Instruction manuals shall be machine printed or typed.
All drawing shall be provided with both horizontal and vertical zone markings
on the frames of the drawings for the sake of quick reference when locating
some particular position on them. The zone markings on the horizontal frame
are preferred to be numbers and those on the vertical frame are preferred to
be alphabets. The zone identification on the drawings shall then, for

example, be A5, D7 etc.
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E8 All measurements and quantities shall be expressed in the units of METRIC
SYSTEM. If they are expressed in other system, the metric equivalent shall
also be shown. -

F Ratings and Features
The unit substation shall have the following minimum ratings and features.

F1 High voltage switchgear as specified in the attached detailed specification No.
108 : 24 kV SFg -insulated Ring Main Unit except the followings

® Requirement for internal arc test of ring main unit in specification no. 108 is
not required (see clause D2)
® Requirement for front panel cover in specification no. 108 clause 108H2 is
not required for outgoing feeder.
Protection class of high voltage switchgear : IP43 or better
Section enclosure
F2 Distribution transformer as specified in attached Detailed Specification No.
236: Conventional Type Three Phase Less-flammable Liquid Filled
Transformer.
Note that : Clause 236P : Additional Requirements for Marking and Packing
Shall not be applied for the purchasing of unit substations
kVA rating . As specified in price proposal
Protection class of distribution . IP33 or better
transformer section enclosure for
totally enclosed unit substation
F3 Low voltage switchgear
Rated operational voltage (U,) : Suitable for 230/400 V, 3 phase system,
neutral solidly earthed

Incoming circuit breaker

- Rated current (1) : as shown in Sing Line Diagram
- Rated ultimate short-circuit ~ : at 400 V as shown in Single Line Diagram
breaking capacity ()

Outgoing circuit breaker
- Number of outgoing circuit breaker : as shown in Single Line Diagram
- Rated current (I,) number and cable size : as shown in Single Line

Diagram

pron e oo 7 T
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PAGE 7
Rated ultimate short-circuit : at 400 V as shown in Single Line Diagram
Breaking capacity (I.,)
Protection class of low voltage  : IP43 or better

Switchgear section enclosure
Rated frequency : 50 Hz
Note The circuit breaker shall be rated for 45°C application. The tripping

current shall be able to be set to match the transformer ratings.

G General Design Requirements

G1

G2

G3

G4

™ av o 3}\5 \ﬁ*

The unit substation shall consist of three main sections as follows.

A) High voltage switchgear section.

B) Distribution transformer section.

C) Low voltage switchgear section.

All equipment in each section above shall be enclosed in a separate
compartment having weatherproof enclosure. The three sections shall be
integrated to form the unit substation factory assembled on a common base

frame as one piece, easily transported without any special tool. All parts and

any necessary installation materials such as cable clamps, cable terminals,

cable heads, fixing hardwares etc. Shall be completely furnished so that the
unit substations can be put into operation when arrived at site and the
primary and secondary cable are connected.

The unit substation shall be arranged in such a way that the high voltage and

low voltage compartment are on each end of the substation.

The design and construction of the unit substation shall be weatherproof,
fully tropicalized suitable for outdoor use in a humid saliferous tropical
climate and it shall be unaffected by moisture, dust, condensation or any
other ambient condition. The enclosure shall be able to prevent detrimental
dust from entering into the substation, but careful attention shall be paid to
provide adequate ventilation for the equipment enclosed. Proper ventilation
windows can be provided in the side walls of the enclosure. The enclosure
shall be vermin proof.

Access door(s) shall be provided for each compartment. The door to different
compartment shall be equipped with separate handles, locks and be able to

be latched in the open position. All hinges and pins shall be stainless steel.

e .
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All locks shall be provided with master keys and duplicate keys. Preferable to
be the same as previously supplied.
The substation shall be provided with suitable lifting facilities and shall have
construction frame structure sufficiently strong to be handled be the lifting
facilities.
Cable glands or equivalent shall be furnished at every cable entries so that
the dust protected and vermin proof properties of the enclosure can be
retained.
The unit substation shall require minimum or no maintenance. No high
voltage live parts shall accessible.
All primary and secondary cables shall enter the substation from below.
Proper cable fixing provisions shall be furnished. The sizes and numbers of
cables are specified elsewhere in this specification.
All special tools necessary for the installation, operation and maintenance of
the unit substation shall be supplied. Tool list indicating the names and
sketches, if possible, and the guantities to be supplied shall be attached. The
price of each tool in the list shall be indicated.
Except otherwise specified all metal surface including transformer tank shall
be treated to protect them against corrosion and finished with final coat of
top quality paint in light grey or factory standard color. The painting process
shall be described in the bid and subjected to MEA approval. The
manufacture shall be able to prove that the selected process can protect the
surface against corrosion when exposed to humid, polluted big city sea coast
atmosphere. It shall also possess excellent surface adhesion and reasonably
immune to abrasion and external impact.
The unit substation are intended to be installed outdoor in the tropical
climate, therefore, means to prevent condensation inside the enclosure shall
be provided such as installation of anti-condensation heater in some
compartment where considered necessary.
The minimum of three earthing points shall be provided for each substation.
One each in high voltage compartment, low voltage compartment and at
transformer tank. The earthing point shall be made of non-corrosive material

throughout such as stainless steel. Earthing of unit substation and all

1 ey %ﬂ;\m/ Tt e 4
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equipment shall be according to drawing for grounding schematic for unit
Substation. ;
Nameplate shall contain all essential information including the corresponding
purchase contract number.
Height of all live parts inside unit substation shall be not less than 1000 mm
above base level of unit substation. The level of flooding, that unit substation

can be energized, shall be marked on outside of the enclosure.

| Specific Requirements for Unit Substation

11

All equipment in the unit substation including the transformer shall be

contained in the steel enclosure. For safe protection of environment even

under transformer leakage conditions the housing shall have a base pan,

made of oil-tight welded steel sheets with hot dip galvanized, powder coated
and bituminized or oil-tight welded stainless steel. The base pan shall be
able to take 100% amount of coolant of transformer to the maximum size of
transformer (capacity) which was specified for each type of unit substation.
This base shall be suitable for mounting on concrete pad or foundation. The

concrete pad or foundation shall be constructed by MEA and shall be limited

. to those portions which required to be cast in site only.

The substation enclosure and sheet steel parts shall be made from first class
cold rolled galvanized sheet steel having the thickness of not less than 2 mm
gauge and coated by an electrostatic plastic powder coating. Stainless steel
with suitable painting method is also acceptable. The thickness of stainless
steel shall be not less than 1.5 mm, however it shall be not less than those

of the tested unit. The size of the enclosure of every unit substation shall be

ample in order that the enclosure can enclose also the ring main unit of 2

transformer feeders. The bidder shall state the final colors available which
MEA shall select before signing the contract.

The unit substation shall be installed in the public area’such as crowded
side-walk. Public safety and attractive design are also the main points in bid
consideration. The substation enclosure shall be strong enough to retain the
protective function of the enclosure against access of the live parts of the

transformer and switchgears in case of external impact.

) v %7 “%‘}/b/ /,)17
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J Low voltage Switchgear

Ji The incoming and outgoing feeder shall be equipped with a three pole
molded case circuit breaker (MCCB) or Air Circuit Breaker (ACB) having
overload and short circuit protection as show in single line diagram.

J2 Each outgoing cable will be installed in 5 inch rigid steel conduit. Neutral bar
shall also be provided and be suitable for connection of insulated neutral
conductors of all low voltage outgoing feeders and neutral of transformer.

J3 The copper busbar and all live parts shall be fully insulated or shrouded to
IP20 protection class. During all normal operation, the operator shall be well
protected against accidental contact with live part. The busbar shall have
ample size for the maximum connected transformer rating and prevailing
temperature conditions.

J4 Three ammeters complete with appropriate current transformer class 1
accuracy shall be provided to measure the incoming feeder current. The
scale shall be selected to suit transformer rating. The ammeter shall also be
fitted with maximum demand indicator with 15 minute delay.

J5 One voltmeter with appropriate scale and voltmeter selector switch shall be
provided for measuring line to line and lines to neutral bus voltage.

J6 Tag (Nameplate) shall be provided at each low voltage outgoing circuit
breaker to show the feeder number for example xxx01, xxx02, ect.

J7 All live part in low voltage compartment shall be covered with flame-
retardant and self-extinguishing material to prevent accidentally contact
when front door is open. '

K Additional Requirements for Marking and Packing

K1 The unit substation shall be shipped completely assembly and filled with
insulating liquid if it is liquid filled type. The packing shall be seaworthy and
substantially strong enough to withstand rough handling.

K2 MEA Serial No. of the lied unit substation shall be specified in ev
invoi i ipmen

K3 All spare parts of every rating shall be shipped together with the first
shipment of unit substation of that rating in order to enable MEA to replace

the parts which may be damaged during transit. The invoice, packing list and

il
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bill of lading covering the spare parts shall be separated from those of the
unit substation.
If any parts are packed in the cartons for containerized shipment, the cartons
shall be arranged into pallets so as to facilitate their movement by forklift
trucks.
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241/ BRINSULATED RING AN UNIT
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Special Requirements for Ring Main Unit Qualification

The manufacturer of the ring main units shall meet the following requirement otherwise the bid

will not be considered.

1. The manufacturer shall have reference list of supply of ring main units to outside the
country of origin not less than 4 (four) years and 100 units except the manufacturer
who used to supply this type of ring main units to MEA and they have been satisfactory
in service for at least 1 (one) year.

2. The manufacturer shall have been certified to quality standard ISO 9001 prior to bid
submission. A copy of the current certificate shall be submitted together with the bidding

documents.

108 special requirement (02/18)

@7"’“’5‘30) :373/\4‘/ @L\Wv/



SPEC. NO. 108 : 08-2016
PAGE 1

SPECIFICATION NO. 108
12&24 kV SF¢-INSULATED RING MAIN UNIT

108A Scope

108A1 This specification describes the requirement which shall be met in order to supply

the 12 & 24 kV SF¢-insulated ring main unit to the Metropolitan Electricity
Authority (MEA). The equipment shall be connected to 12 or 24 kV 3 phase, 3
wire, solidly grounded neutral system, 50 Hz underground distribution feeders
where the maximum fault level is 16 kA and 20 kA for 12 kV system and 8 kA
for 24 kV system.

108A2 The following attached drawing No. 920615 is intended to be as guide line only.

The single line diagram of other kinds if fulfill the same function and

performance of the single line diagram shown in the attached drawing is accepted.

108A3 The following drawings are part of this specification:-

a) Drawing no. 920615 : Single Line Diagram for Ring Main Unit

sheet no. 1 of 2

b) Drawing No. 920615 :  Single Line Diagram for Ring Main Unit,
sheet no. 2 of 2 primary selective and motor operated
¢) Drawing No. 000402 . Single Line Diagram for Ring Main Unit,
sheet no. 2 of 2 primary selective and motor operated
(DOUBLE CABLE INCOMING)
d) Drawing no. 150512 : Conceptual design for RMU with DMS
sheet no. 1 of 1 system

108B Site and Service Conditions

The ring main unit shall be installed in the Bangkok Metropolis, Thailand. The service

conditions are as follows:-

a)
b)
c)
d)
e)
f)

Installation site : indoor or outdoor with metal enclosure.
Altitude : approximately mean sea level.

Maximum ambient temperature : 40° C

Average ambient temperature in any one year : 30° C
Average relative humidity in any one year : 79 %

Average maximum relative humidity in any one year : 94 %

—

108dt(08-2016)rev \/ (08/16)
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The ring main unit shall be suitable for use in tropical climatic area and shall be capable

of operating at its full ratings without any derating factors whatsoever in the service

conditions mentioned above.

108C Reference Standard

Except otherwise specified elsewhere in the specification, the equipments required by

MEA shall be manufactured and tested in conformity with the standards listed below:-

International Electrotechnical Commission (IEC) :

IEC 62271-200(2003) : AC metal-enclosed switchgear and controlgear for rated

Note

voltages above 1 kV and up to and including 52 kV

1. The equipment tested in accordance with the later version of the above standards is

also accepted.

2. The equipment tested in accordance with older version (or draft version) of the above

standards is also accepted provided that the test is conformed to standard and year

mentioned above.

3. The equipment complies to other national standards having similar characteristics

and providing equal performance and/or quality to that specified may be proposed. In

this case the complete ENGLISH language copies of the standards shall be submitted

with the quotation, otherwise such offer may not be considered.

If there are any minor parts deviated from the standards, they shall be clearly mentioned

in the "DEVIATION FROM MEA'S SPECIFICATION FORM" attached herewith.

-108E Test, Inspection and Test report

108E1 The proposed ring main unit shall have successfully passed at least the following

tests:-

Complete switchgear

108dt(08-2016)rev

Dielectric tests.

Temperature rise test and measurement of the resistance of circuits.

Short time withstand current and peak withstand current tests.

Internal arc test. Ring main unit shall pass all the type tests including internal
arc test according to IEC publication 62271-200 annex A with at least
IAC AFL classified. The internal arc test shall be performed by KEMA
(Netherlands), HVPL (Japan), CERDA (France), CESI (Italy), Intertek ASTA

A vty 3 s ’
AL /@],,gu/

(08/16)



SPEC. NO. 108 : 08-2016
PAGE 3

(UK), PEHLA (Germany), FGH (Germany), COFRAC/EDF (France), VOLTA
(France), SATS (Norway) or test station which is member of STL. The initiate
arc shall be at least in switch compartment (SFs compartment) and cable

compartment (incoming feeder).

For those who have already supplied ring main unit to MEA and do not have
internal arc test in cable compartment, the test shall be done and submitted

before delivery.

Switching device

- Verification of making and breaking capacities for load break switch, circuit

breaker, combination fuse and switch.

Note MEA will accept the deviation of the proposed ring main unit compared to

the submitted test report on the following conditions:-

a) Number of incoming and outgoing is different i.e. 2 in 1 out and 2 in 2

out etc.

b) The transformer outgoing feeder is difference i.e. circuit breaker and
fuse-switch. In this case additional test for circuit breaker or (fuse-

switch) making and breaking capacity shall be done.

c) For internal arc test, the tested unit shall be the standard 2 in 1 out type

and the outgoing can be fuse-switch or circuit breaker.

Except otherwise specified elsewhere in the specification, all test reports shall be

attached to the bid, otherwise MEA will not consider such offer.

The proposed RMU, which has been already supplied to MEA and has been
accepted all above test report by MEA, is not required to submit the type test
report with the proposal provided that it is the same type, same electrical rating

and same manufacturer.

108E2 Routine test as stated in the relevant reference standards shall be performed for
each individual equipment. If any tests require agreement between the purchaser
and the manufacturer, the test method shall be proposed by the manufacturer and

approved by MEA before such tests can be proceeded.

108E3 MEA reserves the right to send representatives at his expense to inspect and
witness tests of the material and equipment during manufacturing, at the time of

shipment or at any time he deems necessary. The supplier shall provide free

N (08/16)
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access to the facilities where the equipment are being manufactured and shall
satisfy the representatives that the material and equipment are in accordance with

. this specification and the purchase contract.

108E4 Prior to shipment of the material and/of equipment from the factory, the supplier
shall submit to MEA the complete and certified reports of all tests made in/,é’/(s'&/‘)& g
copies. The test report shall contain all data required for their complete
understanding such as; diagrams, methods, instruments, constants and values used
in the tests and the results obtained. If MEA has his own inspector, the supplier
shall submit all the above test reports to the inspector and the inspector himself

shall certify and/or review those test reports and submit to MEA.
108F Drawings and Instructions.
108F1 Four copies each of the following items must be attached with the bid:-

a) Catalogue of all supplied equipment showing specifications and operating
characteristics.

b) Preliminary drawings showing the details of equipment layout, equipment
grounding, details of cable entries and method of anchorage the ring main
unit.

c) Other documents as required in the specification.

Y fe
108F2 Supplier shall furnish 6 (,911‘(4)" copies each of the drawings listed below for
approval by MEA within 30 (thirty) days after the effective date of contract.

Generally, if no more details are required, they will be returned to the supplier
within 45 (forty-five) days after receipt by MEA. If the drawings for approval are
not submitted within the time mentioned above or the drawings are incomplete
and MEA has to request for additional information, supplier can not regard the

lost time as an excuse for extending the delivery time without penalty.

a) Single line diagram.

b) Complete arrangement drawings showing the details of equipment layout,
equipment gfounding and dimensions, details of cable entries.

¢) Complete assembly drawings of all equipment.

d) Complete foundation details.

e) All nameplates and rating plate drawings.

f) Detailed drawings, specifications and operating characteristics of all

equipment to be supplied.
108dt(08-2016)rev < /
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g) Complete internal connection and elementary diagram of all control,

monitoring and supervising circuits (AC schematic) of every equipment.
h) Complete interlocking diagram.

i) All other drawings considered necessary for the successful installation,

operating and maintenance of the equipment.

108F3 Supplier shall submit the following drawings and documents, according to the
quantity stated below, at least 30 (thirty) days prior to the first shipment of the

equipment.
(1) dounw
a) 6 (siX) copies and 1 (one) transparent reproducible copy of final certified

copies of all drawings listed in clause 108F2.
& dowr i
b) 6 (siX) copies of complete installation, operating and maintenance

instructions of all equipment.
Y deour
¢) &7six) copies and 1 (one) transparent reproducible copy of complete part lists

of each equipment.

108F4 In addition to the above, four complete sets of installation and operating
instructions shall be attached with the equipment at the time of delivery. The

precaution notes shall be attached to each set of the equipment.

108F5 All drawings except standard shop drawings, characteristic curves and installation

instructions shall have the contract number marked thereon.

108F6 All drawings and instructions shall be in ENGLISH. Information on drawing shall

be engineering lettering. Instruction manuals shall be machine printed or typed..

108F7 All drawings shall be provided with both horizontal and vertical zone markings
on the frames of the drawings for the sake of quick reference when loéating some
particular position on them. The zone markings on the horizontal frame are
preferred to be numbers and those on the vertical frame are preferred to be
alphabets. The zone identification on the drawings shall then, for example, be A5,

D7 etc.

108F8 All measurements and quantities shall be expressed in the units of METRIC
SYSTEM. If they are expressed in other system, the metric equivalent shall also

be shown.

M S }Q/\\/\)\/\;/
/
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108G Ratings and Features
The ring main unit shall have the following ratings:-
Rated voltage 24 kV 12kV
Rated impulse withstand voltage 125 kV 95 kV
Rated power frequency withstand voltage 50kV 28 kV

Rated normal current, cable feeder 600 A

Rated normal current, transformer feeder as indicated in Description of Supplies

Rated short time current (1 sec) as indicated in Description of Supplies

Rated short circuit making current 2.5 time of rated short time current

108H Construction of Ring Main Unit
108H1 The ring main unit shall be self-supported, floor mounted type.

108H2 The ring main unit shall be metal-enclosed type hermetically sealed in SF-filled
container and completely independent from atmospheric influence. All high
voltage live parts except fuse compartment shall be enclosed to meet IP 65
protection class. SFe¢ gas shall be used as insulating medium and interrupting
medium, however circuit breaker can be either SF¢ or vacuum interrupter. Solid
insulated plug-in busbars is acceptable for extendable type SF; insulated ring

main unit.

All cables shall be connected to ring main unit in the front of switchgear in cable

compartment with the separated front panel covers.

108H3 All metal surfaces shall be treated to protect against corrosion and finished with
final coat of top quality paint in light grey or factory standard color. The painting
process shall be described in the bid.

108H4 The switch container shall be gastight and shall be strong enough to withstand
internal pressure and mechanical loads even in extreme condition or rough

transport and handling.

108HS5 The switch for cable feeder shall be on load type. Unless other specified, the
mechanism shall be spring-charge manual-operated with mechanical switch
position indicator. The switch for cable feeder shall have provisions for remote
on-off operation in the future. The method of remote on-off operation shall be

attached for consideration.

\ %
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For ring main unit with motor operated at cable feeder switch (as specified in

description of supply), additional control switch for operating switch shall be

provided on the front panel of ring main unit and power supply for motor shall be

230 Vac. Except for motor for DMS system shall be 24 Vdc.

The earthing switch shall have mechanical position indicator and shall have rated

short circuit making current of not less than the value specified in clause 108G.

108H6 The transformer feeder using circuit breaker, or switch with fuses shall be suitable

for short circuit of the three phase transformer 12/24 kV delta to 416Y/240 V.

108H7 All of the following feature are required for fuse protection:-

a)

b)

d)

g)
h)

108dt(08-2016)rev

The mechanism shall have stored energy to open the switch when any of the
fuses blow. The mechanism shall be used in order that the opening operation
is always prepared for fuse tripping when the switch is closing in. The

mechanism shall be of the type which requires no lubrication.

The fuse compartment shall be enclosed to meet at least [P40 protection class

and suitable for the DIN standard fuse.

Fuse shall be HRC fuse under DIN standard, suitable for interruption fault at
both 12 and 24 kV and having not so high switching voltage to damage 12
kV transformer, and equipped with striker pin for three phase tripping. The
dimensions of fuses shall comply with standard DIN 43.625 having the
length of 442 mm. |

The fuse compartment cover shall be interlocked in such a way that it can not
be opened unless the transformer feeder switch has already been opened and

the associated earthing switch closed.

On-load switch with fuses shall meet the requirements in test duty No. 4 of
IEC 60420.

On-load switch with fuses shall be able to break transfer current according to

IEC 62271-105(2002).
The fuse to be supplied shall be suitable to protect the 12 kV transformer.

Fuse selecting table shall be provided and sticked to the front of ring main
unit. The table shall show fuse ratings suitable for each size of protected

transformer.

b
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The design of externally mounted fuses on ring main unit attached to the
bushing in the cable compartment directly without fuse compartment is not

acceptable.

108H8 For the ring main unit that transformer feeder(s) using circuit breaker the

protection circuit shall meet the following functions:-

a)
b)

The protective relay shall require no auxiliary power source.

The protective relay employed shall be coordinated with the down stream fast-
acting LV circuit breaker(s) and also with the upstream protection relay in

substation.

The protective relay shall have the following functions:-
cl) Instantaneous phase and earth fault overcurrent.
c2) Time delay phase and earth fault overcurrent.

c3) The instantaneous tripping (for both phase and earth fault) shall be not
more than 1,200 A.

MEA reserves the right to specify the capacity of the transformer to be protected

for each ring main unit i.e. the range of capacity of transformer shall be submitted

for approval.

108H9 The following interlocks and padlocks are required.

a)

b)

e)

108dt(08-2016)rev

The ring main unit for pﬁmary selective cable feeder shall have mechanical
interlock and key interlock so that only one cable feeder switch can be closed
at a time, the other ring main unit shall be prepared to have such interlock in
the future. In case the switch is motor operated, Electrical interlock of the

same function shall also be supplied.

The cable feeder switches and associated earthing switches, the transformer
feeder switch and associated earthing switch shall have mechanical interlock

so that the operator cannot close and earth at the same time.

The earthing switch and associated cable compartment opening cover shall
have mechanical interlock so that the operator cannot open the cover unless

the earthing switch is closed.

Padlock for each load break switch and earthing switch to enable locking in

either "open" or "closed" position.

Necessary interlocks and padlocks for personnel safety and prevent
misoperation.

6‘”; QN @3\%(
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108H10 The cable feeder will be connected to 12/20 kV single core copper cable of 400

mm®, 240 mm? or 70 mm? and the current rating of the cable connector system

shall be 600 A.

The transformer feeder(s) shall be connected to 70 or 240 mm? single core cable

only.

Cable connectors for all feeders shall be supplied. The number and size shall be

according to those specified in description of supply in price proposal.

All parts required for cable connection shall be furnished. Cable connections of

the ring main unit shall meet the following requirements:-

a)

b)

Having cable compartment for personal safety and being free from vermin by
installation of bottom plate and cable glands. The cable connection shall be
touchable type. The cable compartment shall be arranged so that access to
cable can be from the front only. Cable connection from the side of ring main

unit is not acceptable.

Be disconnected and then reconnected without damaging any part of the
connection systems, compatible with EN 50181 standard. The connectors for
cable feeder shall Be bolt-on type only.

Being suitable for 12/20 kV copper cable, cross-linked polyethylene

insulated, copper wire screen and PE jacketed having the size and dimension

as shown below.

Size (mm?) 400 mm? 240 mm® 70 mm’

Conductor diameter (mm) | 23.16-23.62 | 18.29-18.65 | 9.63-9.83

Dia. Over insulation (mm) 35.4-38.9 30.5-33.4 21.7-23.9

Overall diameter (mm) 44.5-48.0 39.7-42.2 28.0-30.0

108H11 The ring main unit shall be furnished as the follows:-

108dt(08-2016)rev

a)

Fault indicator(s) with automatic indication resetting on each phase of the

incoming feeders. The recommended trip current shall be proposed for

approval. The fault indicator shall prevent false tripping due to inrush
conditions caused by operation of substation breakers. The position of the

indicator(s) shall be shown at the front of the ring main unit.
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In addition, each fault indicator(s) for DMS system shall be provided at least
1 (one) auxiliary contact or provided Modbus/RS485 for connecting with
FRTU.

b) Facilities to ‘make applied voltage test at the cable feeders.

c) Facilities to check whether the gas container is suitable for operation and
interruption or not. If liquid-filled pressure gauge is supplied, it shall be of
the type with pressure compensation film for installation in high temperature
transformer room or equal.

For DMS system, the facilities to check SF¢ gas container shall be pressure
gauge. Each pressure gauge shall be provided at least 1 (one) auxiliary
contact or provided Modbus/RS485 for connecting with FRTU.
108H12 Each phase of cable feeder shall be provided with voltage indicating lamps to
indicate whether it is live or dead.
108H13 The minimum of two earthing points shall be provided for each ring main unit.
All parts shall be earthed to these points. The earthing points shall be made of
non-corrosive material throughout, such as stainless steel. |
108H14 The ring main unit shall be provided with suitable lifting facilities.
108I Specific Requirement for Automatic Transfer Function (ATF) (If specified)
10811 Two types of automatic transfer function are defined as follows:-

Type ATF-I

Type ATF-II

The type of ATF shall be as specified in the description of supplied. Guarantee

period of automatic transfer function shall not be less than 2 (two) years.

10812 Specific requirement for ATF-I automatic transfer function shall be as follows:-

a) The automatic transfer function shall automatically transfer load from
unhealthy feeder to healthy feeder with time delay adjustable between 1 - 5
seconds. Loss of voltage shall be detected from one of any three phases.
Adjustable delay time means delay time only not including operating time of
switch.

ATEF shall have no preferred feeder switching position.

b) Facilities for manual operation (both mechanical and electrical operation) in

case of the automatic transfer system fails to function shall be provided.

I\ /
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¢) The automatic transfer function shall be blocked when the fault occurs at load

d)

g

108dt(08-2016)rev

<

side.

The auxiliary power supply for control circuit, motor for spring-charged
mechanism of load break switch shall be 230 Vac 50 Hz single phase from
MEA’s secondary system. Other facilities for convert power supply to suit

above equipment shall be provided.

In case an uninterruptible power supply(UPS) is required as specified in price

proposal, UPS shall meet the following requirement:-

- UPS type : voltage and frequency independent (on line).
- UPS rating : not less than 1,000 VA, 50 Hz.

- Output wave form : sine wave, 230 Vac + 2%.

- Output harmonic distortion : < 3% for linear load

- Back up time at full load not less than 5 minutes.

- Battery type : sealed lead acid maintenance free.

The alarm indicator and alarm contact used for AC. power supply loss

indication and signal shall be provided.

All wiring between the ring main unit and ATF control circuit shall be
completed from the factory. Terminal blocks shall be provided for these
wirings. Wiring diagram for ATF control circuit shall be provided at ring

main unit.

Automatic transfer control circuit shall be provided in the control box with the

following switches and indicators at the front of control box:-

gl) 3 position selector switch OFF / MANUAL / AUTO.
OFF — switch off all auxiliary power for motor control circuit.
MANUAL - disable automatic transfer function.
AUTO - enable automatic transfer function

g2) ON / OFF push button switch for each incoming feeder. (Manual mode
only).

g3) Switch position indicator for each incoming feeder [OPEN(green) and
CLOSE(red)]. )
N _/
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h) The automatic transfer function having different characteristics from above

requirement may be proposed but subjected to MEA’s approval.

ATF-II automatic transfer function shall be the same as ATF-I except the

following:-

a) The mechanism shall automatically transfer load from preferred feeder to an
emergency feeder having time delay adjustable between 0.1-5.0 seconds when
the loss in any phase of the preferred feeder voltage occurs. It shall return the
load to the preferred having time delay adjustable between 5-120 seconds

when the voltage in all phases is restored.

b) There shall be no interruption of supply or voltage down event when the
switch return the load to the preferred feeder (by closing the preferred feeder

switch before emergency feeder switch is opened).

c) The auxiliary power supply for control circuit, motor for spring-charged
mechanism of load break switch shall be 230 Vac 50 Hz single phase from
MEA’s secondary system. Other facilities for convert power supply to suit
above equipment shall be provided. The UPS as specified in clause 10812 d)

shall be éupplied with every ring main unit.
d) The preferred line shall be selectable from either feeders.

¢) The automatic transfer function shall be blocked when the fault occurs at load

side or the emergency feeder voltage is absent.

108J General Requirements

108J1

108J2

108J3

Sufficient SFs gas, all cable sealing end materials and other materials required for
installation and initial operation of the ring main unit shall be furnished and

delivered at the same time as the ring main unit.

All special tools and accessories required for the installation, normal operation,
maintenance and if necessary, functional testing of equipment shall be furnished

and shall be quoted as schedule in the Description of Supplies.

The ring main unit may be installed outdoors in metal enclosure exposed to direct
sunlight. Protective relays provided shall be of the type suitable for such

installation.

6\/) i 33 %/
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108J4 Maximum dimensions and weight of the ring main unit shall be as follows:-

Dimension and weight for RMU including motor operating mechanism

type width (mm)| depth* height Weight*

(mm) (mm) (kg)

2 1IN, 1 FUSE 1220 850 1760 370

2 IN, 2 FUSE 1700 850 1760 485
2IN1CB (200 A) 1220 850 1760 565
2IN2CB (200 A) 1700 850 1760 565
2IN1CB (400 A) 1220 850 2100 565
2IN2CB (400 A) 1700 850 2100 875

Note * For double cable termination, the depth and weight of RMU can be

more than those specified in the table.

Dimension and weight for RMU excluding motor operating mechanism

Type width (mm)|depth (mm)| . height weight

(mm) (kg)

2 IN, 1 FUSE 1220 850 1760 350

2 IN, 2 FUSE 1700 850 1760 470
2IN1CB (200 A) 1220 850 1760 550
2IN2CB (200 A) 1700 850 1760 550
2IN1CB (400 A) 1220 850 2000 550
2IN 2 CB (400 A) 1700 850. 2000 860

Dimension for RMU with Automatic Transfer function

type width (mm) depth (mm) | height (mm)

2IN 1 CB (200 A, 400 A) 2000 1100 2000

108J5 Nameplate shall contain all essential information including the corresponding

purchase contract number.
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108K Additional Requirement for Packing

If any parts are packed in the cartons for containerized shipment, the cartons shall be

arranged into pallets so as to facilitate their movement by forklift trucks.

108L Additional Requirement for Responsibility

If any ring main unit is damaged within the guaranteed period, the manufacturer shall

promptly investigate, repair or replace it. The replacement shall reach MEA within 180

days after being first informed otherwise the performance security shall be forfeited.

108M Additional Requirement for Outdoor Type Enclosure (For Ring Main Unit with

Outdoor Enclosure) (If required)

108M1

108M2

108M3
108M4

108M5

The ring main unit shall be totally installed in the enclosure, the enclosure shall
be designed such that MEA can lift the total unit (ring main unit and enclosure)
without deformation i.e. the outdoor enclosure shall be provided with suitable
base frame, lifting facilities and fastening means for fastening the unit to
platform or foundation. Degree of protection for the enclosure shall not be less
than IP54. The RMU shall be factory assembled in the enclosure. All parts and

any necessary installation materials shall be completely furnished.

The enclosure shall be made of galvanized steel or equal. The thickness shall be
not less than 2.5 mm for rear, side and door, 3 mm for main frame and 4 mm for
foundation frame. The structure of enclosure shall be strong enough to support

the gross weight of all equipment. All metallic parts shall be grounded.
The enclosure shall be provided with suitable base frame for fixing RMU.

The roof of the enclosure shall be inclined to drain the rain to the front of

enclosure and shall be removable type.

All metal surface shall be treated to protect them against corrosion and finished
with final coat of top quality paint in light grey RAL 9002 or equivalent. The
painting process shall be described in the bid. The manufacturer shall be able to
prove that the selected process can protect the surface against corrosion when
exposed to humid, polluted big city sea coast atmosphere. It shall also possess
excellent surface adhesion and reasonably immune to abrasion and external

impact.

W ey M 3
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108M6 The enclosure shall be provided with waming sign according to figure 1 at the

front door.

[¢]

withusig
‘DuaTedetHa

20 cm.

30 cm.
Figure 1
108M7 The enclosure shall be supplied with master key for all doors and all supplied

enclosures. Preferable to be the same as previously supplied.

108M8 The earthing point shall be provided and shall be made of non-corrosive

material.

108M9 Cable glands or equivalent shall be furnished at every cable entries so that the

dust protected and vermin proof properties of the enclosure can be retained.
108N Additional Requirement for ring main unit with DMS system

The additional accessories shall be supplied as the followings:-

a) Voltage sensor shall be provided for each phase of the incoming feeder and shall be
able to send the voltage value to the FRTU. Voltage sensor shall be resistive type
with 1% accuracy. or better according to IEC 61869-7. Voltage sensor shall be
installed with bolt-on type cable connector only; otherwise such offer shall not be
considered.

b) Current transformer according to IEC 61869-2 or current sensor according to IEC
61869-8 shall be provided for each phase of the incoming and outgoing feeder and
shall be able to send the current value to the FRTU. The accuracy shall be 1% or
better.

c) UPS shall be provided and shall meet the minimum following requirement:-

- UPS type : DC UPS.

Voltage input/output : 230 Vac/24 Vdc.

Current output : 20 A or better.

Back up time at full load : not less than 5 minutes.

108d(08-2016)rev 6\’) ety f[m} \}Cb
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- Back up time at partial load (100 VA) : not less than 2 hours.

- Battery type : Lithium-ion or Ni-MH with at least 2 years service life at 50°C. The
battery charger shall be suitable for each type of battery and help extend battery

service life.

- UPS shall bé able to send alarm signal to FRTU when battery nears end it of life.
d) Feeder remote terminal unit (FRTU) (see FRTU specification).

All accessories and wiring shall be completed from the factory except the equipment will
be installed while terminating cable simultaneously. Terminal blocks shall be provided

for these wirings. Wiring diagram shall be provided at ring main unit.
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RING MAIN UNIT USE CIRCUIT BREAKER AS TRANSFORMER FEEDER
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SPECIFICATION NO. 236

CONVENTIONAL TYPE THREE PHASE LESS-FLAMMABLE
LIQUID FILLED TRANSFORMER
236A Scope
This specification describes the requirements with which the manufacturer shall comply
in order to supply the distribution transformers to the Metropolitan Electricity Authority
(MEA). The transformer shall be connected to tht 12/24 kV, 3 phase, 3 wire, 50 Hz
distribution system having the neutral solidly grounded at the distribution substations,

where the fault level of the outgoing feeders is 15 kA.
2368 Site and Service Condition

The service condition are as follows : -
a) Installation site : Bangkok Metropolis, Thailand.
b) Altitude : approximately mean sea level.
¢) Maximum ambient temperature : 40°C.
d) Average ambient temperature in anty one year : 30°C.
¢) Average relative .humidity in any one year : 79%.
f) Average maximum relative humidity in any one year : 94%.

The transformers shall be suitable for use in tropical climatic area and shall be capable of

operating at its full ratings in the service conditions mentioned above.

236C Reference Standard

Except otherwise specified elsewhere in the specification, all equipment required by

MEA shall be manufactured and tested in conformity with the standards listed below:-

Thai Industrial Standards Institute (TISI) Publication: -

TIS 384-2000 : Standard for Power Transformers.

If there are any minor parts deviated from the standards, they shall be clearly mentioned

in the "DEVIATION FROM MEA'S SPECIFICATION FORM" attached herewith.

I. The equipment tested in accordance with the later version of the above standards is
also accepted.

A A 373 u/
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2. The equipment tested in accordance with older version (or draft version) of the above

standards is also accepted provided that the test is conformed to standard and year

mentioned above.

3. The equipment complies to other national standards having similar characteristics and

providing equal performance and/or quality to that specified may be proposed. In this

case the complete ENGLISH language copies of the standards shall be submitted with

the quotation, otherwise such offer may not be considered.

236D (Blank)

236E Test, Inspection and Test Report

236E1 The type test of transformer shall be as follows:-

a). The proposed transformer shall have successfully passed at least the

following tests:-

- Temperature rise test.

- Lightning impulse test.

Note The tested transformer shall be less flammable oil type only.

b) MEA will accept the deviation of the proposed transformer compared to the

236D7T (02-2020)

type tested transformer on the following conditions:-

1.

2.

Temperature rise is more than 50 °C but not exceed 65 °C.

Transformer is 12 kV, 24 kV or 12/24 kV and between 500 kVA to 1,000
kVA. In case the capacity (kVA) of tested transformer is less than the
proposed transformer, the test report of mineral oil transformer having
capacity not less that the proposed transformer is required.

The manufacturer of the proposed transformers shall have satisfactory
experienced to have short circuit tested according to reference standard
specified in clause 236C on his transformer. The test shall be done by
members of Short Circuit Testing Liaison or other international
acknowledge and reputable station subjected to MEA approval. Type and
size of tested transformer qualitied for.rating of the proposed transformer

shall be as follows:-

e
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Test Transtformer

Acceptable for proposed
transformer rating

1$ 1¢
3¢ 1¢ and 3¢
11 or 12kV 12kV
22 or 24kV 12kV,24kV and 12/24kV

Any capacity within the range

Up to 250 kVA

Any capacity within the range

251kVA-1000kVA

Any capacity within the range

1001k VA-2000kVA

60076-5 (20006).

Except specified in the above table, if the proposed transformer is
differed from the tested transformer, the test report can be accepted on
condition that the proposed transformer and the tested transformer
have the common characteristics according to Annex B of [EC

Except otherwise specified elsewhere in the specification, all test reports shall be

attached to the bid, otherwise MEA will not consider such offer.

236E2

Standard factory tests shall be made with routine tests, temperature rise test and

lightning impulse test. Each rating of the transformer shall be tested consisting

of at least the following items listed in Table I1.

TABLE Il

Test Items

Unit Tested

Units required
for inspection
(if any) -

Units required
for acceptance
test

- measurement of voltage ratio and
check of phase displacement

- measurement of short circuit
impedance

- measurement of load loss

- measurement of no load loss and
current

- dielectric tests consisting of a
separate source AC withstand
voltage test and induced AC
voltage test

- measurement of transformer
weight

- oil leak test

- o1l dielectric strength test

- measurement of winding resistance

All units

Nearest lower
Whole number
to the cube root
of purchase
quantity.

Nearest 5%
but not less
than 2 per lot

- temperature rise test

- lightning impulse voltage
withstand test (full and chopped
wave)

AY) e 'E‘@?W /
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Note :

a)  For dual primary voltage transformer. The above tests shall be done at 24
kV connection only except impulse test shall be done at 12 kV connection.

b)  The serial numbers of the inspected units shall be specified.

c¢)  The samples of transformers for the temperature rise test and impulse test
shall be picked from the first shipment batch.

d)  To prevent the transformer from unnecessary deteriorate from impulse
wave, voltage and current measurement during impulse test shall be
recorded at the same time. Method of repeating impulse for measurement
of current or voltage is not accepted.

e¢) Number, sequence and method of impulse voltage withstand test (full and

chopped wave) shall be according to IEC 60076-3.
f) In case the purchase quantity is less than 2 units, number required for
acceptance test shall be one unit.
236E3  The routine test, temperature rise test and lightning impulse test report shall be
sent before or together with the transformer’s delivery, otherwise MEA shall

regard as no delivery of transformei. und claim for penalty on late shipment.

236E4  MEA reserves the right to send the representatives at his expense to inspect and
witness tests of the material and equipment during manufacturing, at the time of
shipment or at'any time he deems necessary. The supplier shall provide free
access to the facilities where the equipment is being manufactured and shall
satisfy the representatives that the material and equipment are in accordance

with this specification and the purchase contract.

236ES  Prior to the shipment, the supplicer shall submit to MEA the complete and
certified reports of all tests made inif(s«br)wcopics. The test reports shall contain
all data required for their complete understanding such as; diagrams, methods,
instruments, constants and values used in the tests and the results obtained. If
MEA has his own inspector, the supplier shall submit all the above test reports
to the inspector and the inspector himself shall certify the witnessed test report
and review the remainder before submitting to MEA.

236E6  After the transformers delivery in cach lot, MEA will sample the transformer
for acceptance test according to table [1, If the result does not correspond to the

specification, all transformers will be rejected.

236DT (02-2020) @\r] g }7@\;\)/ ’/]f(n}zz())
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236F Drawings and Instructions

236F1

236F2

236F3

230F6

236D7T (02-2020)

B douwn
Supplier shall furnish & (s1%) copies each of the following items within 15

(fifteen) days after the effective date of contract for the design approval by

MEA.
a) Nameplate drawing.
b) Outline drawing.

If any of the drawings and data mentioned above are not submitted to MEA

within the specified date, the supplier shall be penalized at Baht 1.000.00 (one

thousand only) per day until the date the supplier submits the above documents.

Generally, if the drawings require no more detail, they will be returned to the
supplier within 15 (fifteen) days after receipt by MEA. If drawings for approval
are not submitted within the time as mentioned above or MEA has to request
for additional information, supplier cannot regard lost time as reason for
extending delivery time without penalty.

Supplier shall furnish féf ({s}:;‘ copies each of the following items, at least 15
(fifteen) days prior to the first shipment of the transformer in each rating.

a) Final certified nameplate drawing.

b) Final certified outline drawings.

¢) Complete installation and maintenance instructions.

d) Complcté part list.

In addition to the above requirements, one set of any special installation
instruction shall be boxed with each transformer.

All drawings except standard shop drawings, characteristic curve and
installation instructions shall have the contract number marked thereon.

All drawings and instructions shall be in ENGLISH. Information on drawings
shall be engineering lettering. Instruction manual shall be machine printed or
typed.

All measurements and quantities shall be expressed in the unit of METRIC
SYSTEM. If they are expressed in other systems, the metric equivalent shall

also be shown.

/{5‘) ‘)ﬂfm :\\1\(3/\:0/ . (02/20)
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236G Ratings and Features
The transformers shall have the following ratings and features.
Type : Outdoor, three phase, less-flammable liquid-filled

Frequency 50 Hz

High-voltage rating 12/24 kV or 24 kV delta connection

Low-voltage rating 416Y/240V

The angular displacement between high voltage and low voltage phase voltage shall be

30 degrees, with the low voltage lagging the high voltage.

Voltage rating and dielectric insulation levels shall be as shown in Table II1.

TABLE [II
Voltage Rating Rated lightning impulse Rated short duration AC
withstand voltage withstand voltage
(V) (kV peak) (kV)
416Y/240 30* 10*
12,000/24,000 125%% 40
*  Test shall be done at both line and neutral terminale
**  Rated lightning impulse withstand voltage shall be designed for both 12 kV
and 24 kV winding connection, but shall be tested only at 12 kV
connection.
Tap : -4 x 2.5 %, Full capacity in high-voltage winding

[mpedance voltage Nominal value not less than 6.5% (Except 500 kVA

transformer for unit substation Type I, Type
[I(special) and Type Il according to specification
no. 105, nominal value not less than 3.25%.)

Individual transformers with impedance voltage beyond the limits specified
shall not be accepted.
Limits of observable temperature rise
Winding Not ¢aceed 50°C
Top oil Not exceed 50°C

236H General Requirements

236H1  Transtormers shall be less-flammable liquid immersed, self-cooled, sealed tank,
two winding, three legged core or three phase shell type. Transtormers shall be

locally manufactured and certified by Thai industrial standards institute.

J/ .
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236H2

236H3

236H4

236HS5

236H6

236H7
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Transformer tank cover shall be bolt tightened to the tank with suitable gasket
sealing. Gasket shall be seated properly to avoid over compressed. The gaskets
used with the transformer must be reusable type and shall not deteriorate or loss
their sealing properties thus permitting the entry of moisture. In case of flange-
type rim design cover may be bolted or welding seal and subjected to approval.
All transformer parts inside the tank shall be able to be removed upward in one
piece with the lift of the tank cover. Except for the transformer having side-wall
low voltage bushings which the secondary lead connection shall be equipped with
practical detachable connection.
For dual primary voltage transformer, system voltage change shall be
accomplished by the use of dual voltage switch. The switch shall be arc
extinguishing, non-tracking and shatterproof having impulse withstand voltage to
ground not less than 125 kV crest. All transformers shall be set at 24 kV
operation from the factory.
The kVA rating in Arabic numerals 2-1/2 inch high shall appear on the tank
transformers near and below the low voltage bushing. These numerals may be
applied by stenciling or by any other suitable means.
The transtormer shall be suitable for mounting on the beam structure of the unit
substation.

The transformers shall not pr()ducé audible noise exceeding the following limits:

kVA Average Sound Level (dBA)
500 56

750 57

1,000 ' 58

1,500 : 60

2361 Tank and Cover

23611

b
(o8]
o))
(88

g
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The cover will be of formed steel plate and shall be electrically bonded to the
tank.

Transformer tank finishing shall be done with colour code RAL7036. The entire
metal surface area shall be chemically cleaned before painting to remove any
dirt, oil or other impurities from the forming and welding operations. Painting
shall be given after one or more coats of rust inhibitor primer, with two finish
coats. Other methods of painting than those mentioned shall be clearly specified
for approval. .

/
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236J Core

236J1
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[f MEA’s serial number is specified in the contract, the front (low voltage
bushing side), left and right side of transformer tank shall be marked with
MEA’s serial number. The marking shall be black color having the height not

be less than 2.5 inch.

The core shall be made of grain oriented, low loss, high permeability, silicon

steel strips.

Mechanical means shall be included to avoid the loosening of the core strips
due to vibration.

The core and coil assembly shall be rigidly held in the tank. The assembly shall

not shift in any direction during shipping, installation and operation.

236K Windings

236K1

236K2

Transformer winding shall be either COPPER or ALUMINUM and shall be

specified in the quotation. The secondary winding shall be FOIL only.

Transformer windir.z shall be designed and manufactured in order to rezist,

without suffering damage, the thermal and mechanical effects caused by

external short circuits.

The insulating material shall be suitable for the temperature rise specified.

The enamelled winding shall have a property to resistance to the transformer oil

for the whole lifetime of transformer. The winding shall be either of the

following type:-

a) Polyvinyl formal according to TIS 82-2009 or JIS C3202(1994) Annex 2 or
polyvinyl acetal according to [EC 60317-1(1997).

b) Polyesterimide overcoated with polyamide-imide according to [EC 60317-
13(1997).

In case the other type of winding 1s proposed, the test report of resistance to

hydrolysis and resistance to transformer oil according to [EC 60851-4 shall also

be attached to the bid or submitted to MEA within 15 (fifteen) days after

opening date.

236DT (02-2020) _ 3} U (02/20)
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236L Insulating Liquid -
The insulating liquid shall be less-flammable natural esters according to IEC 62770. It

shall also be non-toxic and harmless to the environment.

The insulating liquid shall be Cargill FR3, MIDEL eN1204 or Dongnam Biotran-35.
Other insulating liquid according to IEC 62770 shall be submitted for MEA approval;

otherwise such offer shall not be considered.

236M Bushings and Terminals

236M1 The three phase transformer shall have three high voltage tank cover bushings
and four low voltage tank cover bushings. Low voltage bushings may also be
mounted on upper part sidewall. Electrical characteristics of transformer

bushings shall be as listed in the Table [V.

Table IV
Voltage Rating(V) Basic Impulse 50 Hz Dry 50 Hz Wet
Insulation one minute 10 second
Level(kV) withstand(kV) withstand(kV)
416Y/240 30 10 6
12,000/24,000 125 40 NA
The insulation class of the low voltage neutral bushing shall be the same as that
of the low voltage line bushings.
236M2 High voltage termination shall be 200 A, 25 kV system consisting of 25 kV
integral bushing installed with 25 kV non-load break elbow made by
ELASTIMOLD or according to [EEE 386.
236M3 The low voltage terminal sizes shall be in accordance with Figure la below and

shall be tin plated. The drawing showing the detail of the low voltage terminal

shall be attached with the quoiation.

6() rH%% 377\%\\)/"( A (02/20)
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. TANK SURFACE
Fig. 1a
500 kVA and above
kVA B Dimension in mm*
F G H+ I
500 445 101.6 136.5 12.7 28.6
750 and above 44.5 i T B 12.7 i

*  All dimensions are nominal.

** The dimension depends on the design in order to carry the current capacity of the

quoted kVA rating transformer.
+  Greater thickness may be required.

236M4 External terminal designation for high voltage shall be shown with letters HI,
H2, H3 and for low voltage shall be shown with letters X0, X1, X2 and X3
correspondingly. "
236N Accessory Equipment
The transformer shall be equipped with the following standard accessories :
a) Tap changer Transformer tap-changer facilitics shall be designed for de-
energized (off-load) operating.

The operating facility shall be located on the tank cover and rotated in
clockwise direction from a high tap voltage to a lower tap voltage ranging in the

high-voltage (primary voltage) winding. The tap changer shall be provided with
\\/V(
236D7T (02-2020) 637 Nopan %\)\ﬂ ‘_ (02/20)
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b)

c)

d)

236D7T (02-2020)
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stops to identify the highest and the lowest tap position.
Each tap changer position shall be identified on the transformer nameplate and
on the tap changer position-indicating plate by means of either numbers in
sequence or letters in sequence, starting from the numeral "1" or the letter "A"
from the highest tap voltage in the high-voltage (primary voltage) winding.
Consequently, the numeral "5" or letter "E" is indicating the lowest tap voltage.
The tap positions shall be indelibly marked with weather proof paint and in a
colour which shall present distinctive contrast to the surrounding material. All

five positions of the tap changer shall be operative positions.

Tap changer handle are preferred to be made from metallic material. If the
handle is made from plastic of other non metallic material, the evident to proof
the UV withstand performance shall be attached with the offer. The supplier
shall be responsible for all expenses to replace the damage handles for the

whole lifetime of transformer.

Dual voltage switch The switch shall be externally operated and equipped with

a locking device to prevent improper use.
The switch position shall be indicated by marking

"24 kV" for primary voltage 24 kV position and

"12 kV" for primary voltage 12 kV position.
Dual voltage switch handle are preferred to be made from metallic material. If
the handle is made from plastic of other non metallic material, the evident to
proof the UV withstand performance shall be attached with the offer. The
supplier shall be responsible for all expenses to replace the damage handles for
the whole lifetime of transformer.

Pressure-vacuum gage provision consisting of a 1/4 inch NPT (American

Standard taper pipe threads, ANSI B2.1 or equal) female opening with a
corrosion resistant pipe plug.

Manual pressure relief fitting shall be located on the tank wall above the fluid

level.

Pressure relief device with 200 SCFM minimum flow rate at 15 Ibf/in’

(Qualitrol model 205-001-01 or equivalent) shall be installed on the tank wall

above the oil level. For corrugate tank shall be Qualitrol model 205-001-02 or

6\/] K NI %\/‘:}/\/ d B (02/20)
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equivalent.

Note The transformer tank shall be designed so that it can withstand the over
pressure during the pressure relief device operate without any
deformation of the tank. Calculation sheet shall be pmvidcd to proof the
design.

) Nameplate shall be made of non-cerresive metal or alloy. It shall be fixed
permanently to the transformer, sticking with glue is not acceptable. The
nameplate shall also indicate the purchase contract number and MEA serial
numbers which shall be specified by MEA in the contract. The following
information shall be shown on the nameplate.

- Kind of transformer

- Manufacturer’s name

- Manufacturer’s serial numbers

- Year of manufacture |

- Number of phases

- Rated power (in kVA)

- Rated frequency

- Rated voltages (in V or kV) and tapping range
+ Rated current (in A or kA)

- Connection symbol

- Percent impedance

- Type of cooling

- Total mass (in kg)

- Mass of insulating oil

- Country of manufacture

- Insulation level

- Temperature rise, degrees C

- Type of insulating liquid (generic name preferred)
- Connection diagram

- Vacuum withstand capability of the tank

g) Dial-type thermometer with maximum pointer

h) Drain, Filter Press, and Sampling Valve.

1) Upper Fi!!ﬁ,ﬂdr Cap The flter cap is required to be hexagonal head eap

1 . Magnetic Liquid-level Gage.

k) Jacking Facilities.

B] Moving Facilities shall be provided including the suitability of moving

horizontally over rolling steel pipes in any directions i.e. two groups of base
beam shall be provided, the first group shall be parallel to the width of
transformer another group shall be parallel to the depth of transformer.

236DT (02-2020) 6\7 Ny %} \?{ G
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Lifting Facilities, while lifting, the sling rope shall not strike against the

bushings. Lifting facilities and transformer tank shall not be deformed when
lifting the transformer with the sling rope at an angle of 15 degree (or more)
form horizontal level.

Tank Grounding Pad.

2360 Transformer Losses

23601 The transformers losses shall not exceed the following limit:-

Transformer Loss (Watt)
(kVA) No Load Loss Load Loss
500 670 3,030
750 840 4,370
1,000 1,000 6,400
1,500 1,200 10,000

IZ
]
—
o
fosd
-’

No load loss shall be measured at room temperature not more than 30 °C.

b) The l_oad loss shall be measured at 70 °C. The load loss shall be measured

on principle tap.

¢) For dual voltage transformers, the losses shall be measured at 24 kV

connection.

d) For 500 kVA transformer for unit substation Type 11, Type Ill(special) and

23602

236D7T (02-2020)

Type IIT according to specification no.105, no load loss and load loss shall

not exceed 790 W and 4,200 W respectively.
All transformer losses shall be within the limits without any tolerance. For each
item of transformers and each lot of shipment, MEA will sample the
transformers according to table II for his own loss measurement. The
transformers shall be accepted if the measure losses from the sample are in the
limits.
In case one of the sample has loss (¢s) higher than the limit in clause 23601,
MEA will resample the transformers from the same lot in the same number as
the first sampling. All transformers in that item shall be rejected, if one of the
second sample transtormer has loss (es) higher than the limits. In case thé
number of sampling is equal the total number of purchase, no second test shall
be performed. MEA will reject only the transformer(s) which loss (es) is (are)

over the limit.
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236P Additional Requirements for Marking and Packing

236P1

236P2

The transformers shall be shipped coolant-filled individually packed on pallet
with suitable fasteners. Packing in different method from this is subject to
approval, and if not approved may lead to bid rejection.

MEA's Serial No. of the supplied transformers shall be specified in every

invoice of partial shipments.

236P3

236P4

236P5

236DT (02-2020)

All spare parts of every rating shall be shipped together with the first shipment
of the transformer of that rating in order to enable MEA to replace the parts
which may be damaged during transit. The invoice, packing list and bill of
lading covering the spare parts shall be separated from those of the
transformers.

Packing lists shall indicate clearly all loose materials such as spare primary
voltage bushings and etc., being packed in certain cases.

If any parts are packed in the cartons for containerized shipment, the cartons
shall be arranged into pallets so as to facilitate their movement by forklift

trucks.

' ) ; (02/20)




TECHNICAL PROPOSALS

The following pages are the forms for filling proposed technicél data for each equipment.

They comprise the following:-

-Proposed Technical Data for Unit Substation.

-Proposed Technical Data for High Voltage Switchgear.

-Proposed Technical Data for 24 kV Three Phase Distribution Transformer.
-Proposed Technical Data for Low Voltage Switchgear.

All blanks shall be filled in with required information and figures, otherwise it may

constitute a sufficient cause for rejection of the bid.
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