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1 [24 kv Unit Substation supplied with 24 kV 16 kA RMU

SET

and 24 kV 1,000 kVA Less-Flammable Transformer shall

consist of the followinge :-

a) Unit Substation 16 kA and Low voltage

Switchgear with a three pole Air Circuit Breaker

at incoming feeder and outgoing feeder according to

"SPECIFICATION NO.105 (BQD) : 12/24 kV UNIT SUBSTATION

FOR CUSTOMER USER ONLY"
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b) 24 kV 16 kA SF6 -insulated Ring Main Unit with two cable

feeder switches and motor operated and DMS system and

one transformer feeder circuit breaker

according to "SPECIFICATION NO.108 (01-2024) : 12824 kv

SF6 Insulated Ring Main Unit with DMS system"

The following cable connector for each set of ring main

unit shall also be supplied :-

i) Cable connecter for cable feeder for connecting to

240 mm2 cable - 6 single phase sets (single cable

connection type)

i) Cable connecter for transformer feeder for connecting

to 70 mm2 cable - 3 single phase sets (single cable

v v o &
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U
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) 24 kV 1,000 kVA Less-Flammable Transformer cu/cu

HV/LV winding according to "SPECIFICATION NO.236 (02-2020)

Conventional type three phase less-flammable liquid

filled transformer
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SPEC NO.105(BQD)

PAGE 1
SPECIFICATION NO.105 (BQD)
12/24 KV UNIT SUBSTATION FOR CUSTOMER USE ONLY
A Scope
Al 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 systém
connected to either 12 kV or 24 kV, 3 phase 3 wire, 50 Hz underground
distribution system having the neutral solidly grounder 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.

A2 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) Installation site : Outdoor under direct sunlight and still air.

b) Altitude : approximately at mean sea level.

c) Maximum ambient temperature : 40°C

d) Average ambient temperature in any one year : 30°C

e) Average relative humidity in any one year : 79°C

f) 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 whatever in the

service conditions mentioned above.
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PAGE 2

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) : 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.

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.

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 “DEVAITION FROM MEA’S SPECIFICATION FROM” attached

herewith.

D Inspection and tests

D1

D2

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.

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 (ltaly), Intertek ASTA (UK), PEHI;A
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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 shail 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 delivery. Before the test, the details shall be
submitted for MéA approval.

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

provided that the original test was more onerous 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_ \
f\.f(\ %
(s

e
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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

El 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.

c) 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 éf/
equipment to be supplied. gnb ‘me(\
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E5
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g) Complete interlocking diagram.
h) AU 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

within 30 (thirty) days after the effective date of contract, the supplier shall

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

ier vV n

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.

?ﬂz 7 g
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E8 AWl 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 SFs -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 (I,,) : as shown in Sing Line Diagram
- Rated ultimate short-circuit ~ : at 400 V as shown in Single Line Diagram
breaking capacity (I.,)
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 v)”

Diagram s?‘*(\?’A

"
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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

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 uhit 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.

2R 907?
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G6

G7

G8

G9

G10

G11

G12
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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.
AUl 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 quantities 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

YN
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equipment shall be according to drawing for grounding schematic for unit
Substation.

G13  Nameplate shall contain all essential information including the corresponding
purchase contract number.

G14  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
cdntained 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.

12 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.

13 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 T)\/

oy O .

Nﬁt{\
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transformer and switchgears in case of external impact.
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J Low voltage Switchgear

J 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.

Ja 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.

7 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 supplied unit substation shall be specified in every

invoice of partial shi
K3 AWl spare parts of every rating shall be shipped together with the first (%q
shipment of unit substation of that rating in order to enable MEA to replace A

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

n
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bill of lading covering the spare parts shall be éeparated 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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SPECIFICATION NO. 108
12&24 kV SFINSULATED RING MAIN UNIT
108A Scope
108A1 This specification describes the requirement which shall be met in order to supply
the 12 & 24 kV SFe-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
sheet no. 1 of 2

b) Drawing No. 920615
sheet no. 2 of 2

c¢) Drawing No. 000402

sheet no. 2 of 2

d) Drawing no. 150512

sheet no. 1 of 1

108B Site and Service Conditions

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

conditions are as follows:-

Single Line Diagram for Ring Main Unit

Single Line Diagram for Ring Main Unit,

primary selective and motor operated

Single Line Diagram for Ring Main Unit,
primary selective and motor operated

(DOUBLE CABLE INCOMING)

Conceptual design for RMU with DMS

system

>

a) Installation site : indoor or outdoor with metal enclosure. _ 4

oF(‘Y\‘t’

b) Altitude : approximately mean sea level.

¢) Maximum ambient temperature : 40° C

&

d) Average ambient temperature in any one year : 30° C

e) Average relative humidity in any one year : 79 %

f) Average maximum relative humidity in any one year : 94 %

108dt-1
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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

108dt-2

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

tests:- J/

Complete switchgear

Dielectric tests.
Temperature rise test and measurement of the resistance of circuits. aﬂ
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
(08/18)
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(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.

¢) 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.

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 an

approved by MEA before such tests can be proceeded. ®ING A
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

access to the facilities where the equipment are being manufactured and shall

(08/18)
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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/or equipment from the factory, the supplier
shall submit to MEA the complete and certified reports of all tests made in 6 (six)
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.

108F2 Supplier shall furnish 6 (six) 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 grounding and dimensions, details of cable entries. v} v
c) Complete assembly drawings of all equipment. \
(v 3(\"}?/\,,{
d) Complete foundation details. jf&
My

e) All nameplates and rating plate drawings.

f) Detailed drawings, specifications and operating characteristics of all

equipment to be supplied.

g) Complete internal connection and elementary diagram of all control,
108dt-4 (08/18)
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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.

a) 6 (six) copies and 1 (one) transparent reproducible copy of final certified

copies of all drawings listed in clause 108F2.

b) 6 (six) copies of complete installation, operating and maintenance

instructions of all equipment.

c) 6 (six) 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 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.

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

BN
D@:\(\} A -
/;)7;2

be shown.
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108G Ratings and Features
The ring main unit shall have the following ratings:-
Rated voltage : 24 kV 12 kV
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. SFs gas shall be used as insulating medium and interrupting
medium, however circuit breaker can be either SFq or vacuum interrupter. Solid
insulated plug-in busbars is acceptable for extendable type SFs 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 o)*’

transport and handling. RO A

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. |

108dt-6 (08/18)
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108H5 The switch for cable feeder shall be on load type. Unless other specified, the
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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) 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.

b) The fuse compartment shall be enclosed to meet at least IP40 protection class

and suitable for the DIN standard fuse.

c) 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.

d) 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.

e) On-load switch with fuses shall meet the requirements in test duty No. 4 of
IEC 60420.
f)  On-load switch with fuses shall be able to break transfer current according to
IEC 62271-105(2002).
g) The fuse to be supplied shall be suitable to protect the 12 kV transformer.
h) 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 e

transformer.

r»?:,‘)(\“i"l
0 ?@
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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)

The protective relay shall require no auxiliary power source.

b) 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)

The ring main unit for primary 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. oayy A
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.
(08/18)
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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) 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.

b) 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.

c) 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:-

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 J~

indicator(s) shall be shown at the front of the ring main unit. e

(08/18)
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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.

¢) 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)
108I1 Two types of automatic transfer function are defined as follows:-

Type ATF-1

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 tirﬁe 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.

3O\ Yy j )
ATEF shall have no preferred feeder switching position. S ?ﬁi

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

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

108dt-10 (08/18)
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The automatic transfer function shall be blocked when the fault occurs at load

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. 9"\/

T A
AUTO — enable automatic transfer function aﬁff

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)].

(08/18)
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h) The automatic transfer function having different characteristics from above

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

10813 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 supplied with every ring main unit.
d) The preferred line shall be selectable from either feeders.

e) 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 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.

108J2 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.

108J3 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. Ny S
roe?ﬁﬂ?f’l /‘W}
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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 IN, 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 1IN, 1 FUSE 1220 850 1760 350

2 1IN, 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
2IN2CB (400 A) 1700 850 2000 860

Dimension for RMU with Automatic Transfer function

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

2IN1CB (200 A, 400 A) 2000 1100 2000

108J5 Nameplate shall contain all essential information including the corresponding
purchase contract number. 0‘9"“5’3’ o
any

108dt-13 (08/18)



SPEC. NO. 108 : 08-2018
PAGE 14

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

108dt-14

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 ﬁxiflg 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. 02’9

\
NG [\ Za

oc /}ﬁ'

(08/18)



SPEC. NO. 108 : 08-2018
PAGE 15

108M6 The enclosure shall be provided with warning sign according to figure 1 at the

front door.

A

s Nusoge
‘Buanade®ia

20 cm.

A
A

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

b)

108dt-15

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.

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.

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

- UPS type : DC UPS. c}J

- Voltage input/output : 230 Vac/24 Vdc. @@\7\3’\}

- Current output : 20 A or better. %f

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

(08/18)
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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 be 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.

iV

(RN m?f’\}
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Specification
for
- Feeder Remote Terminal Unit (FRTU)
in Underground Distribution System

1. General Requirement

The FRTUs shall behave IED (Intelligent Electronic Device) for distribution automation,
which is a fully digitalized and microprocessor-based control device. Basic functions of the
FRTUs are controlling of RMU (Ring Main Units), status monitoring, and measuring of
electric values. All these functions are performed from remote Distribution Management

System (DMS) control center through communication.

The FRTUs shall acquire inputs from and issue output (control) commands to power system
devices located on MEA's RMUs. Analog input, status input, and control output interfaces
shall be provided, where the primary application is DMS control of the LBSs to be provided
by others. In this regard, there shall be one FRTU per RMU, such that the FRTU can be used
to open and close the switch as well as monitor LBS analog and status signals representing
the condition of the RMU and the primary power system. The FRTU input and output signals
shall be wired to the terminal blocks and completely installed within RMU.

The FRTU must be of the latest, state-of-the-art design and microprocessor-based with at
least 16 (sixteen) bits addressing and 16 (sixteen) bits data capability. It shall be possible to
conduct all the routine FRTU management functions remotely from the master station; visits
to the FRTU site shall be required only for hardware reconfiguration, upgrade and expansion,
and for repair. It shall be possible to remotely run diagnostics, and download operational
parameters, such as analog reporting deadbands. It shall also be possible for the master
station to upload the configuration parameters of the FRTU and information on its

operational status.

The FRTU shall automatically start or restart, without need for human intervention at either
the FRTU itself or from the master station, after it is powered up or after a power outage. An

appropriate message shall be sent to the master station when the FRTU completes its startup.

%
R (\‘B’V{‘
Ay

The reason for the startup shall be indicated in the message.



All FRTUs shall be built of all new material of the best industrial grade. All components shall
be of current production from reliable component manufacturers. To facilitate expansion and
maintenance, modularity shall be employed in the design of the equipment; all major
subassemblies shall carry permanent labels which provide cross reference with the Contractor
supplied documentation. Materials that may promote the grdwth of fungus or are susceptible

to corrosion shall not be used.

All equipment shall be designed, manufactured, fabricated, assembled, finished, and
documented with workmanship of the highest production quality and shall conform to all
applicable quality control standards of the original manufacturer and the Contractor. All
goods and materials shall be new, unused, and of the most recent or current model. The

FRTUs shall incorporate all recent improvements in design and materials.

The central processing module shall handle all protocol emulation, perform data acquisition,
and execute control requests. It shall accept commands from the DMS master station,
perform address recognition, assemble response messages in accordance with the received
command messages, and transmit these messages to the DMS masterstation. The central
processing module shall also provide interfaces for a time standard.

The central processing module shall manage communications between all other functional
modules of the FRTU and shall determine the integrity of the FRTU. The processor shall
provide diagnostic information in the message structure that the DMS shall monitor. A flag

shall be set if the FRTU performs a restart for any reason including power failure.

Each I/O module shall be capable of interfacing with analog inputs, digital inputs, control
output points, and combinations of point types. /O modules shall be replaceable without

reprogramming, redefinition of configuration parameters, or rewiring.

The FRTU shall have an internal clock for data collection coordination and time tagging.
This shall include support for feeder fault detection and disturbance data reporting. The
resolution of internalshall be 1 (one) millisecond or better, and the clock shall drift by no
more than 250 (two-hundred fifty) milliseconds per day. In addition, the FRTU internal clock
time shall be maintained within 10 (ten) millisecond. The FRTU shall be able to synchronize

\

its internal clock with the DMS master station. ~
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The FRTUs shall be designed to prevent false control actions from being executed and
erroneous data from being transmitted due to communication channel errors.This shall
include error control to ensure that the probability of undetected bit errors is no greater than
10"%or data and 10™"*for control when the channel is operating within the limits of less than

or equal to 1 (one) bit error in 10* bits.
In addition, the FRTUs shall incorporate the following fail-safe design criteria in their control
output logic:

1. No false output shall result from a single point of failure in any FRTU

2. No false output shall result during power up or power down of the FRTUs.

3. No false output shall result from inadvertently inserting a circuit card into a wrong

slot within the FRTUs.

MEA prefer FRTU designs that do not require periodic preventive maintenance and
inspections. If periodic maintenance is required, it shall be possible to perform all such work
in the field without dismounting the FRTUs and without requiring that the associated medium

or high voltage circuit be de-energized.

The electrical and electronic components of the FRTUs shall satisfy the requirements for
insulation, isolation, and electrical immunity stated in this sub-clause.

The FRTUs shall meet or exceed the requirements contained in Table 1.

Table 1: MINIMUM INSULATION REQUIREMENTS

Characteristics Exposed Controlled Non
Equipment | Exposure Exposed
Terminals | Equipment | Equipment
Terminals Terminals
Rated Insulation Voltage 500V 63V As Required
Dielectric Test Voltage (IEC 60255-27) 2.0kV rms 1 kVrms | As Required
Dielectric Test Voltage between Open | 1.0kVrms | 0.5kV rms -
Contacts (IEC 60255-27) v
Insulation Resistance Test Required Required -
Impulse Voltage Test IEC 60255-27) 5kV 1kV -
1.2/50us 1.2/50ps
J}/
R0 fw\‘



Exposed equipment terminals shall be intrinsically designed to meet the insulation
requirements.

All FRTU electronic equipment shall meet the requirements for immunity from electrical
disturbances according to IEC 60255-22-1, test severity levels shown in Table 2, at all
terminals, including data ports that will have permanent connections in service. This
requirement does not apply to those terminals used for interconnecting modules located in the
same metallic cabinet or housing.

Table 2: Test voltages for the Equipment Under Test (EUT) ports

Port under test Test voltage (kV peak +10%)
Oscillation frequency 1 MHz
Common mode test Differential mode test
Auxiliary power supply 2.5 1
Input and output ¥ 2.5 1
Communication 1 0
Functional earth 0 0

®In more severe environments, a differential test voltage of 2.5 kV may be required for

current and voltage transformer inputs.

Immunity from electromagnetic disturbances shall be tested according to IEC 61000-4-4 and
IEC 60255-22-3 with test severity Class 3. High data-rate communication ports shall be
demonstrated to withstand this test without permanent corruption of data.

Immunity of FRTU electronic equipment from discharges shall be demonstrated by testing
according to IEC 60255-22-2 Severity Class 3 (8 kV discharge).

In accordance with the latest version of ANSI/IEEE C37.1, IEC 60255-22-3, or equivalent

standard, the operation of the FRTUs shall not be affected by the narrow band radiated fields
from portable radio transmitters or digital radio telephones of up to 35 (thirty five) V/m

2. Communication Interfaces

MPLS network shall be used for Master-FRTU communications for most the FRTU sites.
MEA will supply and install the Remote Front-Ends and necessary network equipment (such
as Industrial Ethernet Switches) at the MEA’s districts and the Contractor will supply and OI”/

install Industrial Ethernet Switches (IES) for each FRTU. <\
. oR M2V,
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The particular type of FRTUs proposed and supplied by the Contractor shall also be
available to support the Digital Trunked Radio Communication Systems or GSM which
may be chosen on a case-by-case basis for communications between the master station and
the FRTUs. These radio systems may be used for communications with FRTUs which are
difficult to access with the Fiber Optic Cables.

The FRTUs shall be provided with multiple ports for data communications with external
devices. These ports shall be assignable to different data categories, such as IEDs as well as
the DMS, and shall be capable of supporting options for RJ45, RS232 and RS485 interfaces.
A minimum of 1 (one) RJ45 port, 2 (two) RS232 ports and 1 (one) RS485 port (option) are

required.

Each FRTU shall include at least 1 (one) RJ45 Ethernet port for Industrial Ethernet Switches
(IES) and 1 (one) RS232 port for backup communications using digital trunked radio. The
port shall include RJ45 Ethernet port interface to the communications equipment. The
Contractor shall supply his equipment and all of necessary communication devices for
connection with MEA provided fiber optic cable, which shall be connected to the IES and to
the FRTU via the RJ45 Ethernet portinterface. Another 1 (one) RS232 port or Ethernet port

shall be used as configuration port while 1 (one) RS485 port (option) is reserved for interface '

with IED.

The communications data rate shall be selectable. Each serial data port shall be individually
selectable for operation at 1200 to 19,200 bits per second, and for communications in either
synchronous or asynchronous data formats. The ports shall function independently such that
the performance of each port shall not be degraded by simultaneous activity on all other
ports. As a minimum the following data rates shall be available: 1200, 2400, 4800, 9600,
14,400 and 19,200 bits per second.

The FRTUs shall communicate with their respective DMS master station via MPLS system
and DTRS system.

The FRTUs shall communicate with the DMS Master using the protocol IEEE 1815 (DNP3)
protocol. Both DNP3 over IP and DNP3 serial shall be supported by the FRTU.

Bidders shall provide the completed IEEE 1815 (DNP3) Device Profile Document and

Implementation Table to MEA in the bid proposal. AN 3

o’

1y



The IEEE 1815 (DNP3) Subset Level 1 or higher Conformance Certificate shall be
submitted to MEA before the equipment have been delivered to MEA. The IEEE 1815
(DNP3) Subset Level 1 or higher Conformance Certificate shall be issued ONLY by the
DNP Users Group’s Authorized Testing Authorities, i.e.:-

1 Advanced Control Systems (Georgia, USA)
2 Reltronics(CANADA)

3 Subnet Solutions (Calgary, CANADA)

4

Other authorized testing authorities.

The additional IEEE 1815 (DNP3) requirements over the Subset Level 1 shall be
implemented by the contractor during the project implementation.IEEE 1815 (DNP3) masters
and outstations shall implement the authentication mechanism specified in the IEEE 1815
(DNP3) Specification, Volume 2, Supplement 1, Secure Authentication, Version 1.00, dated
3 February 2007.

The contractor shall provide all necessary equipment required to implement an Ethernet Fiber
Optic Network for communication between supplied FRTU to MEA’s existing DMS Front-
End Processor (FEP). The communication between DMS FEP and FRTUs will be either over
point-to-point or point-to-multi-point IP-based communication channels. Fiber Optic
Industrial Ethernet Switches (IES) shall be provided for each FRTU, and shall be fully
compatible and integrated with the MEA’s fiber optic cables, MEA’s communication
topology and MEA’s existing IES network and IES Network Management System (IES-
NMS). If a Bidder offers to supply the following IES, MEA reserve the right to accept the
following IES without performing the compatibility and interoperability test with the existing
NMS during the technical evaluation.

1) Siemens RuggedCom (RS900)

2) Moxa (PT500)

3) GE (ML810)

4) Hirschmann (RS20)

5) Kyland (SICOM3000-2S6T-SC40-L.2-L2)
The Integration and network expansion of new supplied IES shall not be in anyway, degraded
the system performance and functionalities of MEA’s existing IES Network and associated
IES-NMS. The Integration of new IES into MEA’s existing IES network shall be
demonstrated as part of the Full Functional Test (FFT).
Addition, Adaption and/or Modification required for MEA’s existing IES-NMS shall be

responsibility of the contractor. 5
(VR PISE
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The IES shall meet the Specification in table 3.

Table 3: Industrial Ethernet Switches Requirements

IES Requirements
1. Industrial type IEC 61850, IEEE 1613 and FCC Certified
2. Ethernet switch type Managed with SNMP supported
Ethernet protocol supported IEEE 802.3 and IEE 802.3u
4. Network operation topology redundant rings
§ Yarselcs At least 6 RJ45 & 2 singlemode fiber (ITU
G.652 and ITU G.652D)
5.1 RJ45 ports 10/100BaseTX
5.2 Fiber optic port speed 100BaseFX
5.3 Fiber optic port wavelength 1310 nm
5.4 Fiber singlemode optimal 9/125 um
5.5  Fiber Max. distance 15 fo 40 km
6. Maximum switches in ring At least 50 switches
7. Power input At least 1 (one) set of DC power input
8. Optical Power: Receiver Saturation Power At least -12 dBm
9. Optical Output Level At least -12 dBm
10. Receiver Sensitivity Level At maximum -26 dBm
11. Fiber Optic Connector SC
12. Operating Temperature Range 0°Cto 70 °C

To implement the redundant rings topology the Industrial Ethernet Switches (IES) shall
support the Rapid Spanning Tree Protocol (RSTP) standard defined in IEEE 802.1w

3. Input/Output Requirement

The following types of I/O are required:
e AC analog inputs

e DC analog inputs

P
e Status (contact) inputs o

OB n’}f\)*
e Control (contact) outputs

Ay
e Pulse accumulator inputs

FRTUs shall provide as minimum the number of hardwire points (calculated points not

included) specified in table 4 to table 6.



The FRTUs shall also include spare I/O points that are fully configured and available for
MEA's use. At least 10% (ten percent) of the number of as built points shall be spare. The
spare points shall be distributed in approximately equal fashion among all I/O point types
implemented in the I/O module (i.e., approximately 10% of the status points shall be spare,
10% of the control outputs shall be spare).

Spare control points shall include external auxiliary control relays (if required for the
proposed FRTUs).

. The spare points shall be wired from the FRTU I/O card to the associated terminal strips in
the controlled device. Additional I/0 points on the I/O card beyond that needed to satisfy the
requirement for spare points need not be wired to the control cabinet terminal strips.

It shall be possible to expand the FRTUs by an additional 10% (ten percent) of the initially

delivered (including spare) I/O points by merely adding circuit cards and terminations.

The FRTUs shall be able to report both status and analog data either by exception or
completely, as requested by the master station. For reporting by exception, an
acknowledgment mechanism is required to ensure that change flags are not reset before

receipt of the changes is acknowledged by the master station.

AC ANALOG INPUTS

AC analog inputs will be used for most of the power system telemetry as shown in table 4.

Table 4 AC Analog inputs
Phase Voltage
Current 3 3 3 3 12
Temperature 1



The FRTU shall support the use of both CT and current sensor but only the use of voltage
sensor. The contractor shall provide an FRTU designed to use transducerless inputs or IEDs
with sufficient isolation and protection against switching surge and transient introduced from
the power line which may jeopardize other complicated electronic part of the FRTU .The

minimum precision of the analog to digital converter shall be at least 12-bit.

The AC analog input units of FRTUs shall be designed for operation with voltage sensors,
current sensors and CTs. Many measurements will be taken from 230/400 volt LV circuits,
and the AC inputs shall impose a low burden that is commensurate‘ with the capabilities of
CTs and PTs designed for LV circuits. The AC analog input units of FRTUs shall be

designed for operation with post sensors

The FRTUs shall support the ring type CTs which have rated burden 5 VA in each phase and
ratio 600 : 5 class 5P10 or current sensor according to IEC 61869-8.

The FRTUs shall support the voltage sensors according to IEC 61869-7.

The FRTUs shall use these inputs to calculate true RMS, 50 Hz phasor,
a. Three phase volts (RMS) ‘

b. Three phase and neutral current (RMS)

c. kW, kVAr, kWh, kVArh, by phase and total

d. Power factor

e. Direction of current flow
The FRTUs shall accept current input signals with normal signal ranges of 0 (zero) to 5 (five)
amps ac. In addition, the FRTUs shall be able to read current signals as high as 20 (twventy)
times the maximum normal signal for up to 1 (one) second in order to detect fault current.
The FRTUs shall be able to read voltage signals up to 125% (one hundred and twenty five
percent) of the maximum normal voltage signal.
The burden imposed by the FRTU analog input circuit shall not exceed 1 volt-ampere for
current inputs and 10 volt-ampere for voltage inputs.
The FRTUs shall report analog values to the DMS by exception. The FRTUs shall report all
analog values that have changed by more than a programmable deadband from the last value
that was successfully reported to the DMS. The deadband shall be specified for each point

\
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DC ANALOG INPUTS

DC analog inputs shall be used to monitor 1-phase currents and available to support

measuring telemeter ambient and transformer oil temperature which employed in the future.

The FRTU shall accept analog inputs in the range of +1 mA, +10 mA, 4-20 mA and +5 volts.
For current inputs, the input impedance shall be such that the voltage across the input
terminals does not exceed 10 (ten) volts with full scale input current, and no damage shall
occur for sustained 100% (one hundred percent) overcurrent. For voltage inputs, the input
impedance shall not be less than 10 (ten) mega ohm. With only minor hardware changes it

shall be possible to adapt each individual analog input terminal for any of these input ranges.

Analog to digital conversion shall be with a resolution of 12 bits, including the sign bit for
bipolar conversion. The following performance requirements shall be met throughout the

range of operating conditions specified for the FRTU:

A/D conversion linearity 1/2 LSB

b. A/D quantizing error 1/2 LSB
c. Opverall accuracy, from input <0.1% of full scale
terminal to digital value at 25°C with less than

+0.005% /°C temperature error

d. Common mode rejection 90 db, dc to 50 Hz

o

Normal (differential) mode rejection 60 db, at 50 Hz

In the definition of accuracy above, "full scale” is the maximum positive or negative reading.

Each FRTU shall be equipped with an accuracy and auto calibration feature with precise
reference inputs at 0 and + 90 % of the full scale analog input. The long term stability of the
references shall be better than 0.1% of full scale over the specified range of the operating
environment. The references shall be used for auto calibration of the input and analog-to-
digital conversion circuitry, and the converted analog values shall also be available to the
master station. Analog reference points are not included in the count of analog points.

oD
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STATUS INPUTS
Status inputs or digital input (DI) are shown in table 5

Table 5 Digital Input (DI)
Status Switch (Double Bit)
Status CB (Double Bit) - - 2 2 4
Control Mode Remote/Local - - - 2
(Double Bit)
Control Inhibit Status - “ & 1
SF6 Gas Low Pressure - - - 1
Fault Indicator (per phase, non- 3 3 3 3 12
directional)
Battery Alarm (common) - - - 1
AC Status - - & 1
Enclosure Door Open - . = - R |

27

The Contractor shall supply the necessary sensing voltage, current limiting, input isolation,
and bounce filtering for all status inputs. The debounce time period for each status input shall
be individually configurable. The input circuits of the status input modules shall be optically
isolated from the external signal. In addition, each input circuit shall include an LED
indicator next to the circuit terminations to show the status of the associated input contact.
Alphanumeric display(s) (with keypads or buttons) to indicate input circuit and module
information are acceptable. 9’/
@53(\‘25'\)
The wetting voltage for each input contact shall be 12 (twelve) Vdc or 24 (twenty four) Vdc. n‘
The state of each status point shall be reported to the DMS on an exception basis. That is, a



status point shall not be reported to the DMS unless the point state has changed from the last
scan. The FRTU shall also report the state of selected status points upon receipt of a demand
scan request from the DMS.

A free-contact will be provide by MEA for each digital input while the wetting current
shall be sourced from an internal DC supply in the FRTU. The contractor shall provide all
necessary optical isolator and bounce filter components to protect against contact bounce
and transients in the power system. The input shall also be filtered so that a change of state
shall last a minimum of 10 (ten) milliseconds before being detected. In each point of digital
input, FRTU shall have LED (Light Emitter Diode) or LCD (Liquid Crystal Display)
indicator (with a keypad or buttons) next to the circuit terninations to show the status of the

associated input contact. For the LCD indicator, the screen saver facilities shall be included.

Status inputs will be used to monitor the state of devices and alarms through the sensing of
the state of contacts. All status input circuits shall include optical isolation of no less than
2000 (two thousand) volts. All status inputs shall be digitélly filtered to avoid false
indications by contact bounce. They shall be scanned once every 1 (one) millisecond and
status changes shall be reported if, and only if, they last 10 (ten) milliseconds or more. Status

points shall be immune to 50 (fifty) Hz noise of up to at least 3 (three) VAC.

It shall be possible to invert status inputs, on a per point basis, so that a “B” or normally

closed contact can be reported as an “A” or normally open contact.

A multi-change detection (MCD) capability is required for reporting of multiple status
changes that may occur at fast switching devices between master station scans. Polling rate
may be slow at some locations. Therefore the FRTU shall be able to report at least up to 8
(eight) status changes that occurred at a status point between two scans. In case of MCD
buffers overflow, the existing data shall not be over-written by the new ones and the overflow
shall be reported to the master station. MCD information or change and status flags shall not
be reset without acknowledgment that they were received by the master station. OV
The FRTUs shall include the following types of status input points: Oa> .
1. Single Contact. Two-State Status: For single contact, two-state status points, a single ?ﬁ‘

contact shall represent both states of the monitored device. One position of the contact



shall indicate an alarm or failure condition, while the opposite state of the contact

shall indicate the normal condition.

2. Double Contact. Two-State Status: For double contact, two-state status input points,

separate contacts shall be provided for representing each state of the monitored
device. One contact shall indicate an open -condition of the monitored device. The
other shall indicate a closed condition. The contacts shall be treated as a
complimentary pair. Conflicting contact positions (e.g., one contact indicates

CLOSED and the other indicates OPEN) shall be labeled INVALID.

3. Sequence-of-Events: The FRTUs shall include a sequence-of-events (SOE) reporting

capability. It shall be possible to assign any status input point to SOE reporting in
addition to normal status reporting. The FRTU shall detect changes in the state of
SOE points, record the date and time of change with a resolution of plus or minus one
millisecond (+1 ms) relative to the FRTU internal clock, inform the DMS that SOE
data has been recorded, and report SOE data to the DMS upon request. To ensure that
SOE data is not lost or overwritten until the DMS acknowledges receipt of the data,
an FRTU buffer capable of storing aminimum of 512 (five-hundred and twelve)
events shall be provided. The FRTU shall be able toretransmit stored SOEdata if
requested by the DMS.

CONTROL OUTPUTS

Control outputs or digital outputs (DO) are shown in table 6.
Table 6 Digital Output (DO)

Control RMU Switch _ - 4
(Double Bit)
Control RMU CB (Double - - 2 2 4

Bit) reserve



The FRTUs shall include the following types of control points to support control actions

initiated from the DMS master stations:

On/Off Device Control: The FRTUs shall perform on/off control actions using
complimentary pairs of contact outputs. One contact output shall perform the “On” control

action, and a second output contact shall perform the “Off” control action. The FRTUs shall

be designed such that only one output in a complimentary pair can be activated at a time.

To support the above capabilities, the FRTUs shall include momentary control outputs,
latching control outputs, and analog control outputs, as required by the feeder device being
controlled. Each momentary control output shall provide a contact closure (pulse) that shall
have programmable pulse duration. The pulse duration shall be adjustable on an individual
point basis from 0.1 to 60 (sixty) seconds in increments of 0.01 seconds. In contrast,
latching, outputs shall remain in a given state until a subsequent command changes the

control output state.

Control point selection shall be canceled at the FRTU if the operate command is not
received within a programmable time period measured at the FRTU by a "Command
Receipt” timer. The FRTU's Command Receipt timer shall be in addition to the "Select
Verification" timer in the DMS. The Command Receipt timer shall be adjustable between 10
(ten) and 60 (sixty) seconds. The time period shall initially be set at 10 (ten) seconds.

MEA prefers that the FRTU control outputs be equipped with high power relays that are
integral to the FRTU so that external auxiliary control relays are not required. The voltage
rating of the control output contacts shall be 24 Vdc. All control outputs shall be capable of
driving a load of 6 (six) amps at the primary control voltage. The output relays shall be
designed for 10° operations. External auxiliary control relays are not preferred, but may be
applied if integral relays do not satisfy the above ratings. These relays shall be supplied by
the Contractor.

The operation time of each contact shall preferable be adjustable either at the Master Station and
then downloading to the FRTU or alternatively be predefined in the FRTU's nonvolatile
EEPROM memory or equivalent. In each point of digital output RTU shall have LEDs for
indicating the active point. Alphanumeric display(s) (with keypads or buttons) to indicate e

input circuit and module information are acceptable.

oRTS
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A select-before-operate (SBO) procedure shall be employed between the master station and }ﬁ%
the FRTU, and the output relays shall be operated only upon confirmation by the master

station of the correct selection of both the controlled point and the commanded state in the



FRTU. A complete SBO procedure is required for each control command sent to the FRTU,
including commands associated with control procedures such as Raise/Lower, which may not
require point reselection by the operator for each command. It shall be possible to operate
only 1 (one) control point at a time in an FRTU; attempts to operate additional points shall be
rejected. Point selection shall be cancelled after a control is executed. Selections shall also
be automatically cancelled when no execution command is received within 10 (ten) seconds
from the time that a point is selected. Circuitry to monitor relay drivers and prevent their
unintentional closures due to failures of hardware is required, and no false outputs shall be
possible due to the failure of a single component in an FRTU. Any test pulse for the
detection of hardware failures shall be less than 1 (one) millisecond. The detection of

hardware failures shall be reported to the master station.

A Control Disable switch mounted inside the FRTU shall inhibit all control outputs by
disconnecting the power supply for the coils of the interposing relays; the inhibition shall not
rely on electronic circuitry. The state of the Control Disable switch shall be monitored by 1
(one) of the status input points of the FRTU. If this Control Disable switch status input is not
in the disable position, the local diagnostic test mode for the control output shall be inhibited

and warning message should be displayed on the local diagnostic terminal.

4. Operating Condition

The FRTUs, including all Contractor supplied communications equipment, shall be designed

for continuous operation under the following conditions:

a. Outdoor FRTUs: Ambient temperature of 0°C (zero degree Celsius) to +70°C

(plus seventy degree Celsius), including operation in direct sun light, with relative

humidity from 5% (five percent) to 95% (ninety five percent).

Fans or other electro-mechanical cooling devices shall not be used in the FRTUs.

In accordance with the latest version of ANSI/IEEE C37.1, IEC 60255-22-3, or equivalent
standard, the operation of the DMS FRTUs shall not be affected by the narrow band radiated
fields from portable radio transmitters or digital radio telephones of up to 35 (thirty five) V/m é}"f

ny



5. Surge Withstand Capability

All external connections of the FRTU, including input and output terminals, communications
lines, and power supply inputs and outputs including the contact sensing voltage supply
output, shall be able to pass ANSI/IEEE Standard C37.90.1-2002 surge withstand tests
without damage, interruption in operation, false control output, or loss of internal stored data
and parameters and shall be designed to withstand the fast transient and surge voltage tests
specified in ANSI/IEEE Standard C37.90.1-2002.

6. Training

Training is required to qualify MEA's personnel to assume full responsibility for the
installation, maintenance, and repair of the FRTUs. All training shall be conducted at MEA's
facilities in Bangkok, on equipment delivered by the Contractor. FRTU test systems,
maintenance tools, and test equipment delivered by the Contractor or purchased from other
sources on the Contractor's recommendation shall be used in the FRTU maintenance training.
All training material shall be provided by the Contractor, and MEA shall be permitted to
reproduce any of them and to video tape training sessions for internal use.

Two training sequences are required:

a. Field Maintenance Training
b. Repair Shop Training

Field Maintenance Training will be attended by up to 20 (twenty) trainees. To better
accommodate this number of people, 2 (two) training sessions shall be conducted, and each
session will be attended by approximately 10 (ten) trainees. Up to 8 (eight) people will
attend the Repair Shop Training. The Repair Shop Training shall be scheduled after the Field
Maintenance Training so that its participants can first attend the Field Maintenance Training
in preparation for the Repair Shop Training classes. olr‘/
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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 the 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 any one year : 30°C.
e) Average relative humidity in any one year : 79%.
f) Ayerage 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.
Note
1. The equipment tested in accordance with the later version of the above standards is Q){

&\
ORNTY

also accepted. - W’
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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

type tested transformer on the following conditions:-
1. Temperature rise is more than 50 °C but not exceed 65 °C.

2. 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.

3. 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 qualified for rating of the proposed transformer

shall be as follows:- e ) o’
g (5~
e
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Test Transformer

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

1001kVA-2000kVA

60076-5 (2006).

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 IEC

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 II.
TABLE II

Test Items

Unit Tested

Units required
for inspection
(if any)

Units required
for acceptance
test

- measurement of winding resistance

- 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

- oil dielectric strength test

> All units

Nearest 5%
but not less
than 2 per lot

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

- temperature rise test

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

\
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Note :

236E3

236E4

236E5

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.

¢)  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.

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 transformers and claim for penalty on late shipment.

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 representati'ves that the material and equipment are in accordance

with this specification and the purchase contract.

Prior to the shipment, the supplier shall submit to MEA the complete and

certified reports of all tests made in 6 (six) copies. The test reports shall contain

~ all data required for their complete understanding such as; diagrams, methods,

236E6

236DT (02-2020)

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.

After the transformers delivery in each lot, MEA will sample the transformer
for acceptance test according to table II, If the result does not correspond to the

: ; : . RS
specification, all transformers will be rejected. OO <
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236F Drawings

236F1

236F2

236F3

236F4

236F5

236F6
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and Instructions

Supplier shall furnish 6 (six) 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 6 (six) 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) Complete 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. N~ asA
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