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1c.5
1c.5.1

1c.5.2

1c.5.3

1c.5.4

1c.5.5

1c.5.6

(8) Three (3) pieces of fuse per transformer, for use as spare, having the same size and rating as
those use in the transformer feeder, kept inside the transformer compartment preferable in the
box/bracket fixed on the door.

(9) Other necessary accessories according to manufacturer’s design.

Transformer
General
The transformer shall be three-phase, oil-immersed, permanently sealed and completely oil filled

system (without gas cushion), natural self-cooled type.

Rating
(1) Rated output

The rated output, for transformers shall be of 630 kVA and 1000 kVA
(2) Rated voltage

Rated Primary Voltage Rated Secondary Voltage
22kV 400/230 V
33kV 400/230 V

(3) Rated frequency: 50 Hz

Core and winding

The cores and copper windings of transformers shall be according to manufacturer’s standard.

Taps
The primary windings of transformers shall be provided with full capacity of externally-operated off-
circuit tap changers.

Tap voltage: + 2 x 2.5% of rated primary voltage
The externally-operated off-circuit tap changer shall be designed for de-energized operation with the
operating handle brought out through the cover of the tank. The operating handle shall have provision

for locking and shall give visual indication of the tap position without unlocking.
Vector group: Dyn 11

Losses and impedance voltage

The specified or guaranteed losses plus positive tolerance, for each transformer unit, shall not be more
than the figures in the Table 3 below.

Impedance voltage of the offered transformer shall be as specified in the table below and have

tolerance according to the relevant standards.




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV

Specification No.:

RPRO-027/2560 Approved date: 15/ 08 / 2560 Rev. No.: 1 Form No. 08-14 Page 10 of 36

1c.5.7

1c.5.8

1c.5.9

1c¢.5.10

le.5.11

Table 3

Losses and impedance voltage of the transformers

Transformer Watt losses (Watts)
Percent impedance
rating No-load loss for system voltage of : Load loss o
o voltage at 75 C
(kVA) 22 kV 33 kV at75 C
630 1,010 1,050 5,850 4
1000 1,270 1,300 12,150 6

Limits of temperature-rise, above 40°C ambient temperature
Of top oil : not exceeding 50 K
Of winding  : not exceeding 55 K

Insulation level

The insulation level of H.V. windings and connected parts of transformers shall be as follows:

Insulation level
Nominal system voltage
Impulse test voltage full wave Power frequency test voltage, 1-min
(kV r.m.s.)
(kV peak) (KV r.m.s.)
22 125 50
33 170 70
Bushings

Each transformer shall have three (3) high-voltage bushings of cone-shaped, protruding type and shall
be suitable for plug-in terminations/elbow connectors of 200 A continuous current rating and four (4)
or eight (8) low-voltage bushings located on the cover of the tank.

Secondary neutral point of transformer shall be brought out by separated-insulated bushing(s) and

loaded with rated current.

Terminal connectors

L.V. bushings shall be equipped with terminal pad connectors (stud type connectors are preferable), of
high conductivity bronze and hot-tin dipped. The terminal pads shall be drilled in accordance with
NEMA standards (9/16” holes on 1 3/4” centers); each hole shall be furnished with one (1) bolt M 12
x 60 mm (of at least 50 mm thread length), one (1) nut, two (2) flat washers, and one (1) lock washer;
details of terminal pads shall be according to Drawing No. SA4-015/47002.

Tank cover and tank finish

The transformer tank cover shall be bolt tightened to the tank with suitable gasket sealing.

Interior surface shall be finished with oil resistant paint.

Exterior surface shall be painted with a primer coat and not less than two (2) finish weather-resistant

coats of grey.
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1c.5.12 Marking

PEA’s code number shall be painted, in orange, on the rear side of the door of the transformer room at

the position that enables a clear observation. The code number and dimensions of each letter to be

marked shall be given by PEA after the final of bid consideration.

1c.5.13 Accessories

The transformers shall be furnished and equipped with the following accessories:

(1
2
3)
4)
®)
(6)
(7

®)
©)
(10)
(11)

H.V. bushings and L.V. bushings with terminal connectors

Tap changer

Thermometer pocket

Nameplate and two (2) sets of rating plate with connection diagram

Oil drain valve with plug or cap, installed at the lower part of the tank

Sludge drain plug, installed at the bottom of the tank

Earthing terminal, with solderless clamp type connector suitable for copper conductor diameter of
12.6 mm (size 95 mmz); complete with lockwasher of stainless steel, or better
Lifting lugs

Lifting eyes on the cover

Pressure relief vent (explosion vent) with metal bursting plate

Other necessary accessories according to manufacturer’s design

1c.5.14 Initial oil filling
The transformers shall be supplied with initial oil filling. The oil shall be high-quality, clean and dry.

1¢.5.15 Terminal markings and connection diagrams

(22 or 33 kV)
C

g—/ High-voltage
g Low-voltage
b c

(400/230 V)

& @—

= @
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1c.6

The symbols, A, B, C, a, b, ¢, and n, shall be durable marked on transformer tank beside bushings
consequently;

Mark by painting shall not be accepted.

Low-voltage switchgear

The incoming feeder and outgoing feeder shall be equipped with a three-pole molded case circuit-
breaker (MCCB) having overload and short-circuit protection as shown in the enclosed Drawings
No. SA5-015/48001 and No. SAS5-015/48002. The MCCB shall be manufactured and tested in
accordance with the IEC 60947-2. These MCCB shall have auxiliary contacts for remote status

monitoring.

The digital power meter with appropriate current transformer, class 1 accuracy, shall be provided to
measure at least the following values:
- 3 phase currents (Ia, Ib and I¢)
- 3 phase voltages (Van, Vbn and Vcn) and 3 line-line voltages (Vab, Vbc and Vca)
- Apparent power (kVA)
- Active power (kW)
- Reactive power (kVAR)
- Power factor (P.F.)
- Energy (kW-h)
The digital power meter shall be designed to operate in environment as follows:
- Ambient temperature : up to 60 °C
- Relative humidity > up to 100 %
and shall be tested in accordance with the relevant IEC, ANSI or equivalent :
- Insulation properties
- Electromagnetic compatibility (EMC)

- Others according to manufacturer’s standard

All current carrying parts are touch safety covered.

All cable connections shall be made of screw-clamping terminals.
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lc.7  Cable connector
1c.7.1 General
Cable connectors for 22 kV and 33 kV XLPE copper cable shall be manufactured and tested in
accordance with ANSI/IEEE 386; or VDE and DIN Standards, particular DIN 47636 Part 1 to Part 7,
EN-50181, IEC 60137, or equivalent, unless otherwise specified in these specifications.
The cable connectors shall be designed and constructed to connect the XLPE cable to the bushing of
the equipment (ring main unit and transformer).
1c.7.2 Ratings
The cable connector shall have ratings as specified in Table 4.
Table 4
Ratings of the cable connectors
Rated voltage kV 22 33
Rated current, continuous
- for cable feeder A 600 400
- for transformer feeder/transformer A 200 200
Rated short-time current (1 sec), at rated voltage
- for cable feeder kA 16 16
- for transformer feeder/transformer kA 10 10
Rated short-circuit making current, at rated voltage kA 40 40
1¢.7.3 Construction

The cable connector shall be suitable for single-core cross link polyethylene insulation, copper wire
screen, polyethylene sheath, H.V. power cable copper conductor. The insulator body of the
termination shall be of premolded type made from silicone rubber or EPDM with integrated stress
control electrodes and an earthed conductive outside shield. The cable connectors shall be neutral to

environmental influences, maintenance-free and suitable to be even flooded.

For cable feeder

The cable connectors for cable feeder of ring-main unit shall be of bolted-on touchable T-shaped type
and shall be suitable for cone-shaped protruding bushing according to DIN 47636 Part 5 and Part 6,
EN-50181, IEC 60137 or equivalent with screwed contact.

The T-shaped plug-in termination shall be able to connect a test bushing for cable testing in place of
the sealing piece of the backside. The cone for the test bushing shall have the same dimensions as the

bushing of the ring-main unit.
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1c.7.4

1c.8

1c.9

For transformer/transformer feeder

The cable connectors for transformer feeder of ring-main unit shall be touchable elbow shaped type
and shall be suitable for cone-shaped protruding bushing according to DIN 47636 Part 1 to Part 4, EN-
50181, IEC 60137 or equivalent with plugged contact.

The cable connectors for transformer shall be bolted-on touchable T-shaped type and shall be suitable
for cone-shaped protruding bushing according to DIN 47636 Part 5 and Part 6, EN-50181, IEC 60137

or equivalent with screwed contact.

Marking
The cable connectors shall have indication mark (e.g. ink stamp, brand, or molded in) with the
following information:

- Manufacturer’s name or Trade mark

- Continuous current rating

- Maximum voltage rating

- Cable insulation diameter range

Local control panel

The compact unit substation shall be furnished with local control panel for initiating control actions
and viewing the status indicators of the Switches. As minimum, the local control shall be included the
following:

(1) Separate pushbuttons for opening and closing the switches.

(2) A Remote/Local switch. While this switch is in the “Local” position, control shall be permitted
only from the local control panel (i.e. remote control shall be prohibited). While the Switches
are in “Remote” position, control shall be permitted from either the DMS or the control panel.

(3) Separate “Open” (green) and “Close” (red) status LED super bright pilot lamps or better for the
switch.

(4) Fault Indication reset: a local push button will allow global Fault Indications reset

(5) Other according to manufacturer’s design

The local control panel shall be installed in low-voltage room

Distribution Management System (DMS) interfacing

The Compact unit substation shall have capabilities to be controlled and monitored by the
telecommunication system of the DMS in the future by communication with DMS via a Multiple
Address Radio System (MARS) (provided by PEA) to the Feeder Remote Terminal Unit (FRTU).

The Compact unit substation shall have provisions for opening and closing the Switches using output from
the FRTU and also supply analog and status signals to the FRTU for monitoring the conditions of the

primary circuit and the components of Compact unit substation.
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The compact unit substations required to interface with the DMS which are specified in C3 Schedule

of detailed requirement and Table 1 shall be of:

(1) Type AXX-X-XXXX compact unit substations shall be provided with the facilities for future

interfacing as follows:

Terminals in low-voltage room with wiring all input/output points according to Table 7, 8, and 9.
Adequate spare terminal in low-voltage room for analog signal points and external control points.
Ample space for FRTU and Radio installation. ( See detailed on 1¢.9.9)

Antenna support.

Communication cable entrance

In this type, the mechanism shall be supplied power via DC rectifier (No Battery Back-up)

or according to manufacturer’s design.

(2) Type BXX-X-XXXX compact unit substations shall be provided with the facilities for DMS

interfacing as follows:

Current Transformers

Voltage Transformers

Power Supply (see detailed on 1¢.9.7)

FRTU

Terminals in low-voltage room with wiring all status points, analog signal points and
external control points according to Table 7, 8 and 9 in 1¢.9.8

Ample space for Radio future installation. (Provided by PEA)

Antenna support

Communication cable entrance

1c.9.1 Feeder Remote Terminal Unit (FRTU)
The FRTU shall be installed in the low-voltage room. The FRTU shall include a high-resolution

Sequence-of-Events (SOE) reporting capability. As a minimum, the status input points shown in

Table 7, 8 and 9 shall be able to be assigned 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 *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.

Time delays introduced by Contractor-supplied auxiliary relays used to acquire SOE status inputs

from control circuits shall be consistent between devices to prevent time tag “skewing”.

To ensure that SOE data is not lost or overwritten until the DMS acknowledges receipt of the data, a

FRTU buffer capable of storing a minimum of 256 events shall be provided. The FRTU shall be able

to retransmit stored SOE data if requested by the DMS.
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As a minimum, The Contractor shall be provided two (2) RS-232 ports (one for Local User Interface,
another for DMS). Each RS-232 port shall be individually selectable for operation at 300 — 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.

The RS-232 ports shall be capable of supporting multiple protocols on and individually assigned basis.
As a minimum, the protocols shall include DNP 3.0 Level 2.

The FRTU shall be designed to prevent false control actions from being executed and erroneous data from

being transmitted due to communication channel errors. In addition, the FRTU 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 equipment

(2) No false output shall result during power up or power down of the FRTU

(3) No false output shall result from inadvertently inserting a circuit card into a wrong slot within the
FRTU

The built-in type FRTU equipped in same case of control unit (CU) shall be accepted, but in this case,

the input/output signal from primary equipment to control unit (CU) shall be followed by the FRTU

input/output type. The FRTU shall have input/ output types as follows:

1¢.9.1.1 Analog Inputs

The FRTU shall acquire the ac inputs directly from current transformers (CTs) and voltage
transformers (VTs) without transducers and shall use these inputs to calculate true RMS, 50 Hz
phasor, and power data shown in Table 7, 8 and 9.

The FRTU shall accept voltage input signals with a normal input signal of 110 V AC.

The sampling rate for AC quantities shall be at least 32 samples per cycle.

The FRTU analog-to-digital (A/D) converters shall have a digital resolution of at least 12 bits plus
sign. The overall accuracy of the analog input system shall be at least £0.2 % of full scale over the

temperature range 0 to 60 °c. Linearity shall be better than 10.05 %.

The FRTU shall be capable of reporting analog values to the DMS by exception. The FRTU shall be
able to report all analog values that have changed by more than a programmable dead-band from the
last value, which was successfully reported to the DMS. The dead-band shall be specified for each
point individually. In addition, the ability of the FRTU to alarm analog high and low limit violations is

desirable.
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1¢.9.1.2 Status Inputs

The wetting voltage for each input contact shall be the same as the primary control voltage used within
the local control panel which the status point is acquired. The status input points shall connect directly
into primary equipment without interposing devices.

The following types of status input points shall be provided:

a. Single contact, two-state status input (SC-2S): For single contact, two-state status input points; a
single 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.

b. Double contact, two-state status (DC-2S): The double 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 shall be labeled INVALID.

c. Two-State Status but Slowly Change (SLOW DC-2S): These status points shall be provided to
indicate the current state of devices that rapidly change from one state to another. The status of

such devices shall be provided by a complimentary pair of contacts (contact “1” and contact “2”) as

shown on Table 5.

Table 5
Two-State Status but slowly change Input Operation

Page 17 of 36

State of Monitored device Contact “1” Contact “2”
Closed Closed Open
Open Open Closed
Changing State Open Open
Invalid Closed Closed

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 during normal scanning unless the point state has changed from the
last normal scan. The FRTU shall also report the state of selected status points upon receipt of a

demand scan request from the DMS.

1¢.9.1.3 Control Outputs

The FRTU shall include the following control points to support control actions initiated by the DMS
master stations.
The FRTU 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
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1c.9.2

“Off” control action. The FRTU shall be designed such that only one output in a complimentary pair
can be activated at a time.

To support the above capabilities, the FRTU shall include momentary control outputs and latching
control outputs. 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 seconds in increments of 0.1 seconds. In contrast, latching outputs shall remain in a given

state until a subsequent command changes the control output state.

All control points shall follow a Select-Check back-Before-Operate (SCBO) procedure for control
operation. Control point selection by the DMS shall be canceled 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 to 60 seconds. The time period

shall initially be set at 10 seconds.

The voltage rating of the control output contacts shall be the same as the primary control voltage used
within Local Control Panel for the controlled device. The output relays shall be designed for 10°

operations.

The Authority reserves the right to require the bidder to fully demonstrate conformance to the above
requirement, on the proposed FRTU, prior to acceptance of the Bid. Such demonstration shall be
required within one (1) month of a request issued by PEA. Failure to conform to this requirement would

constitute grounds for rejection of the Bidder’s proposal.

Electric surge protection

All necessary measures shall be taken to ensure proper functions and component safety of the control
panel, the Power supply, and all other components connect to wiring external to the control cabinet
with respect to switching voltage transients and all regular atmospheric, electrical, and magnetic
disturbances, whether induced or directly coupled.

In particular, the equipment shall be constructed and tested to meet the applicable standards of IEC
60255-5, or ANSI/IEEE C37.90.1 and ANSI/IEEE C37.1 and be capable of withstanding the tests
described in these standards without damage, false control output, or loss of internally stored data and
parameters.

The electric surge protection shall be separated from print circuit board (PCB).
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1¢.9.3 Immunity to Electrical Stress and Disturbance

The electrical and electronic components of the proposed FRTU shall satisfy the requirements for

insulation, isolation, and immunity from electromagnetic interference, radiated disturbance and

electrostatic discharge. The ability to meet these requirements shall be verified by Type tests.

1¢.9.3.1 Minimum Insulation of Equipment

The enclosure equipment, including the connection cables with the electrical operating mechanisms

and the fault detectors, must be able to withstand between all the terminals connected with one another

and with the frame, as well as between each galvanically separate circuit and all the other circuits

connected with one another and with the frame:

The FRTU shall meet or exceed the requirements contained in Table 6.

Table 6

Minimum insulation requirements

Controlled
Exposed Non-Exposed
Exposure
Characteristics Equipment Equipment
Equipment
Terminals Terminals
Terminals
Rated insulation voltage 500 V 60V As Req’d
Dielectric test voltage (IEC 255-5, Table III) Series B Series C As Req’d
Dielectric test voltage (IEC 255-5, Table I) 2.0kV r.m.s. 1.0 kV r.m.s. As Req’d
Dielectric test voltage between open contacts (IEC | 1.0 kV r.m.s. 0.5 kV rm.s. --
255-5, Table I)
Insulation resistance test Required Required --
Creepage and clearance distances (IEC 255-5 Table | According to According to --
IV & V) (see Note 1) V&V V&V
Impulse Voltage Test (IEC 255-5 Section 8, Test C) | 5kV 1.2/50us | 5kV 1.2/50 us -
0.57J 0.5]J

Note: Data communication ports shall be demonstrated to withstand disturbance test without permanent corruption

of data, and subsequent delay of data transfer. The equipment shall be constructed and tested to meet the

applicable standard of [EC 60255-5.
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1¢.9.3.2 Immunity to conducted electrical disturbance
All measures must be taken so that on the appearance of conducted transient over voltages on any of
the enclosure input or output circuits, such as the 230 V power supply, the electrical operating
mechanism circuits, the fault sensors or the external indicator light:
- No device or component is damaged or affected;
- No failure or temporary loss of quality interferes with the operation of the subassemblies;
- No untimely orders or remote indications are transmitted to the electrical operating

mechanisms.

Protection must be provided for:
- Damped oscillating waves according to the IEC 61000-4-12 publication with the following
characteristics: Level 3 (CM : Common Mode 2.5kV, DM : Differential Mode 1kV) and ring
wave Level 4
- Rapid transient/burst voltages according to the IEC 61000-4-4 standard with the following
characteristics: level 4: AC supply and sensors: 4kV, other I/O circuits: 2 kV

1¢.9.3.3 Immunity to electrostatic discharges
All measures must be taken to ensure normal operation of enclosure and operating mechanism devices
when they are exposed to a electrostatic discharges < 6 kV at contact and < 8kV in the air (level 3 of

IEC 61000-4-2).

1¢.9.3.4 Immunity to magnetic fields
All measures must be taken to ensure normal operation of enclosure and electrical operating
mechanism devices when they and their connections are exposed to a permanent sinusoidal
electromagnetic field with a frequency of 80 MHz to 1 GHz and whose electrical component has a

severity level of 10 V/m (IEC 61000-4-3).

1¢.9.3.5 Immunity to 50 Hz electromagnetic fields
All measures must be taken to ensure normal operation of enclosure and operating mechanism devices
when they are exposed to the following electromagnetic fields coming from 50 Hz currents flowing in
adjacent conductors:
- Surge immunity according to the IEC 61000-4-5 publication with the following characteristics:
Level 4 2kV/4kV
- Conducted immunity according to the IEC 61000-4-6 publication with the following

characteristics: Level 3 10 V
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1c9.4

1¢c.9.5

- Power Frequency Magnetic Field Immunity according to the IEC 61000-4-8 publication with
the following characteristics: Level 4 30 A/m permanent (i.e. generated by current in normal
operating conditions) and 300 A/m from 1 to 3 s. (i.e. generated by current in fault conditions,
before the protection devices trip).

- Pulse Magnetic Field Immunity according to the IEC 61000-4-9 publication with the
following characteristics: Level 5 1.000 A/m

- Damped Oscillatory Magnetic Field Immunity according to the IEC 61000-4-10 publication
with the following characteristics: Level 4 30 A/m

Normal operating condition

The FRTUs shall be suitable for continuous operation in Thailand’s tropical monsoon climate and
shall also be subject to severe thunderstorms, heavy industrial pollution and high levels of airborne
dust. The FRTUs shall be conformably coated to meet the specified climatic conditions, and shall have

been type tested for continuous operation over the following environmental conditions:

Temperature : Nominal operating range : - 15 °C to + 60°C
Extreme storage limits ~ : - 20 °C to + 70 °C
Salt spray : 168 h according to IEC 60068-2-11
Humidity : less than 95 % at 40°C
Vibrations : from 10 to 500 Hz: 1g peak to peak, according to IEC 60068-2-6

The degree of protection is IP3X. All cables should enter the enclosure through cable glands or any

appropriate mechanism so that to guarantee this degree of protection with all cables installed.

Current Transformers

The current transformers shall be able to measure continuous and fault currents through the Compact
unit substation on each phase and supply current input to the Feeder Remote Terminal Unit (FRTU)
The output of the current transformers shall be either 5 A or 1 A at the rated normal current.

The current transformers shall be installed at cable compartment of the source-side ring main unit.

The current transformers shall have an accuracy of £3 % or better at the rated normal current and

£10% or better at twenty (20) times of the rated normal current.

The above accuracy shall be maintained while connected to the FRTU current input card and other

equipment according to manufacturer’s design.

The current transformers shall be protected against open secondary circuits. For bidding purpose,
bidders shall assume that FRTU current input card shall have the burden of 1.0 VA on the current

transformers.

The current transformers (CT) shall also be accepted as current sensors.
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1¢.9.6

1¢.9.7

Voltage sensors
The voltage transformers shall be of plug-in type and connected at high voltage side of transformer.
The output of the voltage sensors shall be 110 V AC or 110/ V3 VAC sinusoidal wave form at the

rated normal voltage of the line.

The voltage transformers shall be provided as three (3) units of single-phase VT with star connection.
The voltage transformers shall be installed in transformer room and supply voltage input to the FRTU.
The voltage transformers shall have an accuracy of 3% or better at the rated normal voltage.

The above accuracy shall be maintained while connected to the FRTU voltage input card and other

equipment according to manufacturer’s design.

For bidding purpose, bidders shall assume that the FRTU voltage input card shall have the burden of

1.0 VA on the voltage transformers
The capacitor coupling potential transformers (CCPT) shall not be accepted as voltage sensors.

Power Supply (For Type BXX-X-XXXX only)

The Power Supply shall be provided for supplying AC/DC power to the operating mechanism, and the
local control panel. The bidders shall provide power supply follow by Type of Compact unit
substation that defined on C3 Schedule of detailed requirement and Table 1.

In addition, the contractor shall be provided the supply 12 V DC power to the radio (provided by PEA
in the future). For bid purposes, the Bidders shall assume that the radio will require power
consumption approximately 50 VA in Transmit mode and 10 VA in receive mode.

Under normal condition, the Power Supply shall be powered from the transformer. In case of AC
power failure, it shall provide DC power to the compact unit substation and associated equipment

from a backup power supply system.

The backup power supply system shall be of maintenance free rechargeable battery pack. The batteries
shall have sufficient capacity to sustain operation of the equipment including FRTU and radio for not
less than twelve (12) hours if AC power supply failure, while supplying power for not less than two
(2) open-close cycles of all associated switches with the ambient temperature at the maximum
expected service conditions. For bid purposes, the Bidders shall assume that the DMS radio will be
transmit mode for at least 20% of the time during this period. The batteries shall have a minimum

lifetime of three (3) years at 40 °C. The battery voltage shall be 24 V DC.

The battery charger shall be fully temperature compensated. The battery shall be of sealed lead acid or
dry type.
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1¢.9.8

To prevent deep discharge of the batteries on loss of AC power source, the battery charger shall
automatically disconnect all circuitry fed by the batteries following a user-adjustable time period or
when the battery voltage falls below a preset value. If the battery voltage discharged below the preset
value, the time to fully recharge the whole batteries shall not exceed twenty-four (24) hours.
In order to prevent serious batteries discharging, the direct current power will be cut off when ever one
of the following occurs:

- 230 VAC voltage failure exceeds batteries autonomy

- Voltage stays under the minimum preset value (as specified on previous paragraph)

- Consumption of the transmission equipment exceed 3 A for more than 5 minute

Each set of battery chargers shall be provided with at least the following alarms:
- Battery voltage alarm
= Others according to manufacturer’s design

Each alarm indicators shall be displayed on the local control panel.

Interfacing data and control

The compact unit substation shall have capabilities to be controlled and monitored by the
telecommunication system of the DMS in the future.

All supply, control and data circuits as required shall be wired to the terminals in LV room.

The control of the compact unit substation shall communicate with DMS via a Multiple Address
Radio System (MARS) (provided by PEA) to the FRTU.

A typical list of the input/output points of the analog and status signals of the compact unit

substation shall be as stated in Table 7, 8 and 9 below:

Table 7
I/O point counts for 22 or 33 kV Compact unit substation type BXX-1-XXX interface

Analog Signal Points: Description Signal
Current Phase A Amp 0-1Aor0-5A
Current Phase B Amp 0-1Aor0-5A
Current Phase C Amp 0-1Aor0-5A
Voltage A-B Volts 0-110 VAC
Voltage B-C Volts 0-110 VAC
Voltage C-A Volts 0-110 VAC
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External Control signal Description Signal
xxxxx-xX / LB Switch No. 1 Command Closed Dry Contact
xxxxx-xX / LB Switch No. 1 Command Open Dry Contact
xxxxx-xX / LB Switch No. 2 Command Closed Dry Contact
xxxxx-xx / LB Switch No. 2 Command Open Dry Contact
Status Points: (Discrete) Signal Description Signal
xxxxx-xX / LB Switch No. 1 Status Open / Closed Dry Contact
xxxxx-xX / LB Ground Switch No. 1 Status Open / Closed Dry Contact
xxxxx-xx / LB Switch No. 2 Status Open / Closed Dry Contact
xxxxx-xX / LB Ground Switch No. 2 Status Open / Closed Dry Contact
LB Switch with fuse No. 1 Status Open / Closed Dry Contact
MCCB INC. Status Open / Closed Dry Contact
MCCB OUT. F1 Status Open / Closed Dry Contact
MCCB OUT. F2 Status Open / Closed Dry Contact
MCCB OUT. F3 Status Open / Closed Dry Contact
MCCB OUT. F4 Status Open / Closed Dry Contact
MCCB OUT. F5 Status Open / Closed Dry Contact
MCCB OUT. F6 Status Open / Closed Dry Contact
Fault Indicator Alarm / Normal Dry Contact
E/F over current relay (MCCB Inc.) Trip / Normal Dry Contact
Tr. Winding temp. Alarm / Normal Dry Contact
HRC Fuse No.1 Alarm / Normal Dry Contact
AC Power Supply (MCB) Fail / Normal Dry Contact
Low Battery Voltage Alarm / Normal Dry Contact
High Battery Voltage Alarm / Normal Dry Contact
Battery Charger Overvoltage Alarm / Normal Dry Contact
Enclosure Door Open Alarm / Normal Dry Contact
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Table 8
I/O point counts for 22 or 33 kV Compact unit substation type BXX-2-XXX interface
Analog Signal Points: Description Signal
Current Phase A Amp 0-1Aor0-5A
Current Phase B Amp 0-1Aor0-5A
Current Phase C Amp 0-1Aor0-5A
Voltage A-B Volts 0-110 VAC
Voltage B-C Volts 0-110 VAC
Voltage C-A Volts 0-110 VAC
External Control signal Description Signal
xxxxx-xX / LB Switch No. 1 Command Closed Dry Contact
xxxxx-xx / LB Switch No. 1 Command Open Dry Contact
xxxxx-xxX / LB Switch No. 2 Command Closed Dry Contact
xxxxx-xX / LB Switch No. 2 Command Open Dry Contact
Status Points: (Discrete) Signal Description Signal
xxxxx-xx / LB Switch No. 1 Status Open / Closed Dry Contact
xxxxx-xxX / LB Ground Switch No. 1 Status Open / Closed Dry Contact
xxxxx-xX / LB Switch No. 2 Status Open / Closed Dry Contact
xxxxx-xX / LB Ground Switch No. 2 Status Open / Closed Dry Contact
LB Switch with fuse No. 1 Status Open / Closed Dry Contact
LB Switch with fuse No. 2 Status Open / Closed Dry Contact
MCCB INC. Status Open / Closed Dry Contact
MCCB OUT. F1 Status Open / Closed Dry Contact
MCCB OUT. F2 Status Open / Closed Dry Contact
MCCB OUT. F3 Status Open / Closed Dry Contact
MCCB OUT. F4 Status Open / Closed Dry Contact
MCCB OUT. F5 Status Open / Closed Dry Contact
MCCB OUT. F6 Status Open / Closed Dry Contact
Fault Indicator Alarm / Normal Dry Contact
E/F over current relay (MCCB Inc.) Trip / Normal Dry Contact
Tr. Winding temp. Alarm / Normal Dry Contact
HRC Fuse No.1 Alarm / Normal Dry Contact
HRC Fuse No.2 Alarm / Normal Dry Contact
AC Power Supply (MCB) Fail / Normal Dry Contact
Low Battery Voltage Alarm / Normal Dry Contact
High Battery Voltage Alarm / Normal Dry Contact
Battery Charger Overvoltage Alarm / Normal Dry Contact
Enclosure Door Open Alarm / Normal Dry Contact
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Table 9
I/O point counts for 22 or 33 kV Compact unit substation type BXX-3-XXX interface
Analog Signal Points: Description Signal
Current Phase A Amp 0-1Aor0-5A
Current Phase B Amp 0-1Aor0-5A
Current Phase C Amp 0-1Aor0-5A
Voltage A-B Volts 0-110 VAC
Voltage B-C Volts 0-110 VAC
Voltage C-A Volts 0-110 VAC
External Control signal Description Signal
xxxxx-xX / LB Switch No. 1 Command Closed Dry Contact
xxxxx-xxX / LB Switch No. 1 Command Open Dry Contact
xxxxx-xX / LB Switch No. 2 Command Closed Dry Contact
xxxxx-xxX / LB Switch No. 2 Command Open Dry Contact
xxxxx-xX / LB Switch No. 3 Command Closed Dry Contact
xxxxx-xx / LB Switch No. 3 Command Open Dry Contact
Status Points: (Discrete) Signal Description Signal
xxxxx-xx / LB Switch No. 1 Status Open / Closed Dry Contact
xxxxx-xX / LB Ground Switch No. 1 Status Open / Closed Dry Contact
xxxxx-xx / LB Switch No. 2 Status Open / Closed Dry Contact
xxxxx-xX / LB Ground Switch No. 2 Status Open / Closed Dry Contact
xxxxx-xx / LB Switch No. 3 Status Open / Closed Dry Contact
xxxxx-xxX / LB Ground Switch No. 3 Status Open / Closed Dry Contact
LB Switch with fuse No. 1 Status Open / Closed Dry Contact
MCCB INC. Status Open / Closed Dry Contact
MCCB OUT. F1 Status Open / Closed Dry Contact
MCCB OUT. F2 Status Open / Closed Dry Contact
MCCB OUT. F3 Status Open / Closed Dry Contact
MCCB OUT. F4 Status Open / Closed Dry Contact
MCCB OUT. F5 Status Open / Closed Dry Contact
MCCB OUT. F6 Status Open / Closed Dry Contact
Fault Indicator Alarm / Normal Dry Contact
E/F over current relay (MCCB Inc.) Trip / Normal Dry Contact
Tr. Winding temp. Alarm / Normal Dry Contact
HRC Fuse No.1 Alarm / Normal Dry Contact
AC Power Supply (MCB) Fail / Normal Dry Contact
Low Battery Voltage Alarm / Normal Dry Contact
High Battery Voltage Alarm / Normal Dry Contact
Battery Charger Overvoltage Alarm / Normal Dry Contact
Enclosure Door Open Alarm / Normal Dry Contact
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1¢.9.9

Ample space

1¢.9.9.1 For TYPE AXX-X-XXXX, The contractor shall provide the ample space at the Low-voltage room for

future installation by PEA. A minimum contiguous space of 430 mm (height) x 600 mm (width) x 300
mm (depth) shall be provided for mounting the Power Supply, FRTU and radio.

1¢.9.9.2 For TYPE BXX-X-XXXX, the contractor shall provide the ample space at the Low-voltage room for

1¢.9.10

1c.9.11

1c.9.12

lc.10

future installation by PEA. A minimum contiguous space of 200 mm (height) x 450 mm (width) x 300
mm (depth) shall be provided for mounting the radio

Antenna support
For radio communication, the antenna support shall be provided for clamping the antenna’s pole (1"-

2” in diameter) at the appropriated position without modification in future.

Communication cable entrance
The weather-sealed holes with cable glands, at least 15 mm in diameter, shall be provided at low-

voltage room for communication cable wiring from L.V. room to Antenna.

Terminal Block

Heavy-duty terminal blocks shall be provided for all metallic cable terminations. All terminal block
shall be designed for conductors with a cross-section of 1.5 mm’. Self-extinguishing, fireproof vinyl
marking strips shall be used to identify all external connection blocks. Marking tags shall be read
horizontally. All terminals to which battery or other high voltages are connected shall be provided

with fireproof covers.

All individual status input, AC voltage input and control output points shall be isolatable without the
need to remove wiring, by means of individual terminal blocks of the removable link type. In order to
avoid open circuit on secondary side of CTs, termination blocks with bypass bridge shall be provided

for all AC current inputs.

Rating plates and nameplates

Each compact unit substation and equipment shall be provided with rating plates and nameplates.

(1) Nameplates
The nameplate for each room, for each electrical equipment installed in room, and for each power
and control circuit shall be made of laminated plastic material, black on the surface with a white
internal layer. Lettering shall be machine-engraved into the nameplate to form white letters
against the black background.
The nameplate lists shall be provided by PEA.
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(2) Rating plates

Each compact unit substation shall have a rating plate with the following details:
- Manufacturer’s name
- Type and serial number
- Year of construction
- Rated voltage
- Rated frequency
- Rated operating current of busbar
- Rated operating current of feeder
- Rated lightning impulse withstand voltage
- Rated peak withstand current
- Degree of protection
- Rated service pressure of SF, gas, if any
- Applied standard
This rating plate shall be fixed inside the housing preferable in the rear side of the door of each

compartment.

Each ring main unit shall have its own rating plate. The following details shall be given:
- Manufacturer’s name
- Type and serial number
- Year of construction
- Rated voltage
- Rated frequency
- Rated normal current
- Rated lightning impulse withstand voltage
- Rated one-minute power frequency withstand voltage
- Rated short time current (1 sec)
- Rated short-circuit making current
- Rated service pressure of SF, gas

- Applied standard

Each transformer shall have its own rating plate. The following details shall be given:
- Manufacturer’s name
- Manufacturer’s serial number
- Year of manufacture
- Number of phases

- Rated frequency in Hz
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lc.11

1c.12

1c.13

1c.14
lc.14.1

- Rated output in kVA

- Rated voltage in V

- Rated current in A

- Tap voltages in V

- Impedance voltage in %
- Connection diagram

- Type of cooling

- Oil quantity in liter

- Total weight in kg

- Applied standard

Corrosion protection, painting, and finishing
All steel surfaces which are not galvanized or not stainless steel shall receive a standard protection
against corrosion. As a minimum painting standard the following shall be applied:
- Cleaning to the bare material by mechanical and/or chemical means
- Phosphatizing or priming with at least one coat of zinc or lead based primer
- Finishing coat shall be gray with high scratch resistance. RAL-code will be agreed upon with the
successful bidder. The coat thickness shall be at least 50 um.

Special tools
Special tools and accessories required for the installation, commissioning/testing/proper operation, and

maintenance of the compact unit substation shall be quoted separately with itemized prices.

Spare parts
Spare parts, if required or recommended by the bidder for two-year operation shall be quoted separately.

PEA reserves the right to purchase spare parts by some or all items, or to adjust the quantities.

Training

Operation Training

The three (3) days operation training course shall be provided at the Authority’s head office.
The objective of this course is to train the Authority personnel in how to use the compact unit substation.
The Authority intends that the personnel receiving this training will become operators. The training
materials shall include the compact unit substation user’s manual. The cost of operation training course
and material shall be included in the cost of proposed training course, not in a separate item.

The operation training course will be attended by twelve (12) people.
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lc.14.2 Maintenance Training

1d

Training is required to prepare the Authority's personnel to assume full responsibility for future
Authority maintenance of the compact unit substation, including their repair. All training shall be
conducted in English and/or Thai, at Authority head office or at manufacturer. All training material
and facilities including maintenance tools and another special tool shall be provided by the Contractor.
The Authority shall be permitted to reproduce any of the training materials and to tape training
sessions for internal use.

The Bidders have to quote recommended training course with their lists of quantities and itemized prices.

The maintenance training will be attended by four (4) people.

Packing
The compact unit substation, accessories, special tools, and spare parts, shall be seaworthy packed
separately in suitable boxes / crates / cases / bundles / drums / or pieces of loose material which will

not be returned.

Each individual package (e.g. box, crate, case, bundle, drum, or piece of loose material) of each
shipment/delivery shall be clearly tagged or marked to show the contents and the gross weight

corresponding to the Invoice and Packing list for easy identification.

Each package shall contain a copy of the packing list in a waterproof envelope.

In case of supplying more than one compact station, parts belonging to different switchgear shall not be
packed in the same package. The packages shall be lettered and numbered by the Contractor to
designate station, package number and total number of packages of each station being shipped/delivery;
for example when two stations are supplied,

A-1/5, A-2/5, e, A-5/5 for the station A.

B-1/7,B-2/7, ceoeeeeeeiiiieeeienens B-7/7 for the station B.

The letters designate the station , the first digit designates the package number, and the second digit

the total number of packages.

Special tools and spare parts if ordered shall be separately packed in other packages on which the
words “SPECIAL TOOLS” or “SPARE PARTS” and package number/total number of packages being

shipped/delivered shall be marked.
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le Tests and test report
le.1  Routine Tests
The compact unit substation and equipment shall pass the manufacturer’s standard routine tests and
also pass the routine tests in accordance with the relevant reference standards. The test report of the
equipment shall state the following items:
Ring main unit
(1)  Power frequency voltage tests on the main circuit
(2) Dielectric tests on control and auxiliary circuits
(3) Measurement of resistance of main circuit
(4) Mechanical operation tests
(5)  Test of interlocking system
(6) Verification of correct wiring and labeling
Transformer
(1) Measurement of winding resistance
(2) Measurement of voltage ratio and check of phase displacement
(3) Measurement of short-circuit impedance and load loss
(4) Measurement of no-load loss and current
(5)  Short-duration induced AC withstand voltage test (ACSD)
(6) Separate source AC withstand voltage test
(7) Oil dielectric strength test
le.2  Type tests

Compact unit substation

The compact unit substation shall have passed the type tests in accordance with IEC 62271-202: 2006

or later edition at least the following items:

(1
2
3)
4)
)

(6)

Dielectric test

Temperature-rise tests

Functional tests

Verification of the degree of protection
Mechanical tests

a) Wind pressure

b) Roof loads

¢) Mechanical impacts

Internal arc test
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le.3

le.d

The type test certificates or test reports of the compact unit substation shall be submitted with the bid

or within fifteen (15) calendar days after the bid closing date.

PEA will also accept the type test certificates or test reports after signing the contract. In this case the
Bidders have to submit test plan including information i.e. test procedure, laboratory and test date to
PEA for consideration instead and the complete type test certificates and/or test reports shall be

submitted for approval before shipment.

Ring main unit

The ring main unit shall have passed the type tests in accordance with the IEC 62271-200: 2003 or
later edition, IAC type A for both busbar and cable compartment. The bidder shall provide type test
certificate of an independent institute to prove that the offered ring main unit shall meet the above

requirements. These type test certificates shall be enclosed with the bid.

Transformers
The following type tests in accordance with the relevant IEC shall be made on one transformer of
identical unit

(1) Temperature-rise test

(2) Impulse withstand voltage test

The type tests may be omitted if a record of the tests made on identical units can be supplied.

Acceptance tests
The one unit of complete compact unit substation per type for each contract shall be sampled to carry
out the acceptance tests with PEA’s representative witness before delivery.
The acceptance tests item shall be at least as follows:
(1) Temperature rise test to prove enclosure class

(2) Sound level test

Costs of tests

The costs of all tests and test reports shall be borne by the Contractor.
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C2 Material and packing data to be given by bidder
The bidders have to submit with the bid following data and details of compact unit substation and
equipment:
2a Design data and guarantee of:
- Compact unit substation for 22 & 33 kV 50 Hz underground distribution systems (see Annex C2-1)
- SF, - insulated ring main unit (see Annex C2-2)
- Three-phase transformer (see Annex C2-3)
- Low-voltage switchgear (see Annex C2-4)
2b Drawings of each type of compact unit substation housing with dimensions in mm, showing

particulars of normal construction details

2c Drawings of compact unit substation layout with dimensions in mm of the whole station

2d Drawings of the compact unit substation erection including a general concrete pad/foundation
plan

2e Bill of Material for each compartment

2f Details, catalogues and drawings, with main dimensions in mm, of’

(1) Ring main unit
(2)  Operating mechanism of the ring main unit
(3) Transformer
(3.1) H.V.and L.V. bushings
(3.2) Terminal connectors, with description of materials used for the component parts
(3.3)  Rating plate with connection diagram
(3.4)  Earthing terminal connector
(3.5)  Dial type thermometer
(3.6)  Specifications of transformer oil
(4) L.V.switchgear
(5) Local control panel
(6)  Cable connector, for ring-main unit and transformer
(7)  Interlocking system
(8)  Voltage transformer and current transformer, if any
)] Secondary wiring system
(10)  Lock and locking facilities
(11)  Rating plate
(12)  Corrosion protection, painting, and finishing
(13)  Distribution Management System (DMS) interfacing

(14)  Accessories according to manufacturer’s design
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2g List of routine tests
2h Type tests reports and/or certificates
2i List of special tools with itemized prices
2j List of spare parts with itemized prices
2k Recommended maintenance periods of ring main unit based on time in normal service or

number of operation in normal service, as follows :
- Rated breaking current
- Rated making current

- Mechanical ON/OFF
21 Operation and maintenance manual

2m Packing details:
Packing method (shown by drawings and describe packing material)
Type of storage facility required (indoor, outdoor)
Number of packages
Dimensions (L x W x H) of each package in mm
Volume of each package in m’
Gross weight of each package in kg
Number of packages

Note: Conditions for documentation and consideration
The Contractor has to supply the following documents in English and/or Thai, before shipment/delivery, for

each ordered station, to the following address:

Technical Specification Division
Engineering Department
Provincial Electricity Authority
200 Ngam Wong Wan Road, Chatuchak
Bangkok Metropolis 10900
Thailand

All drawing shall be in accordance with the IEC 60113 and sized as follows:
Al 594 mm x 841 mm
A2 420 mm x 594 mm
A3 297 mm x 420 mm
A4 210 mm x 297 mm
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Drawings and data for approval

The Contractor shall supply six copies each of at least the drawings and data listed below,

for approval by The Authority, within fifteen calendar days after the date of effectiveness

of the Contract.

(1) Complete compact unit substation arrangement drawings showing the details of
equipment layout.

(2) Foundation frame plans with fastening details. Earthing arrangement and access
points to earthing bus. Details of conduit/bushing for control wiring between
compartment.

(3) Detail drawings and specifications for all equipment to be supplied including the
characteristic curves of current transformers.

(4) Complete internal connection and elementary diagrams (AC and DC schematic), of
control for operating mechanism and auxiliary equipment, including power
requirements for all operating coils, motors, electrically operating devices.

(5) Complete interlocking scheme of the whole compact unit substation.

(6) All other drawings considered necessary for the installation, operation and

maintenance of the compact unit substation equipment.

Generally, if no more details are required, one approved copy of each drawing/document
will be returned to the Contractor within fifteen calendar days after receipt by The
Authority. If The Authority requires additional information, the Contractor cannot regard

the lost time as a reason for extending the delivery time without penalty.

When the drawings have been returned for correction, the Contractor shall make the
necessary revisions on them and shall submit the corrected drawings and data for approval

within thirty (30) calendary days.

Any manufacturing done before approval of the drawings and data will be at the
Contractor’s risk. The Authority shall have the right to require the Contractor to make any
changes in the design which may be necessary in the opinion of The Authority, to make the
equipment conform to the requirements and intent of this Contract Documents without
additional cost to The Authority. Approval of the Contractor’s drawings shall not be held
to relieve the Contractor of any part of his obligation to meet all of the requirements of this

Contract Documents or of the responsibility for the correctness of his drawings.
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2. Final approved drawings

The Contractor shall furnish six copies each and one transparent reproducible copy each of

the final approved drawings.

3. Three sets of instruction book in English and Thai for installation, operation and

maintenance of compact unit substation and equipment

4. Three sets of instruction book in English and Thai for installation, operation, and

maintenance of all instruments, meters, switches, indicators, alarms, and relays, if any

5. Reports of type tests and routine tests of the equipment
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2a Design data and guarantee of Compact unit substation for 22 & 33 kV 50 Hz underground distribution system (Annex C2-1)
Invitation to Bid No.:
Description Unit Required Data Proposed Data
22 kV 33kV 22 kV 33kV
Manufacturer - - -
Country of origin - - -
Type designation - - -
Indoor or outdoor installation - Outdoor Outdoor
Applied standard, publication number and year - - -
Rated power kVA - -
Number of phases - 3 3
Rated frequency Hz 50 Hz 50 Hz
Arc-fault test Yes/No. Yes Yes
Class of Enclosure - 20 20
Degree of protection of enclosure : excluding oil pan
- High voltage room/compartment - IP 34 or better | IP 34 or better
- Transformer room/compartment - IP 34 or better | IP 34 or better
- Low voltage room/compartment - IP 34 or better | IP 34 or better
Overall dimensions :
- Length, maximum mm 3,400 3,500
- Width, maximum mm 2,300 2,300
- Height, maximum (excluding oil pan) mm 2,300 2,400
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2a Design data and guarantee of Compact unit substation for 22 & 33 kV 50 Hz underground distribution system (Annex C2-1)
Invitation to Bid No.:
Description Unit Required Data Proposed Data
Net weight kg - -
Confirm to provide lifting facilities Yes/No YES YES

Fault indicators :
- Manufacturer - - -
- Catalog number (to be attached) - - -
- Range of suitable overall diameter of cable mm - -
Net weight kg - -
Catalog number (to be attached) - - -
Dimensional drawing number (to be attached) - - -

Packing detailed drawing number (to be attached) - - -
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2a Design data and guarantee of SF, - insulated ring main unit of 22 and 33 KV (Annex C2-2)

Invitation to Bid No.:

Description

Unit

Required Data

Proposed Data

Manufacturer
Country of origin
Type designation

Indoor or outdoor installation

22kV

33kV

IEC, VDE, DIN, or equivalent

22kV

33kV

Applied standard, publication number and year - - -
Catalogue number (to be attached) - - -

Dimensional drawing number (to be attached) - - -

Single-line diagram number (to be attached) - - -
Degree of protection of enclosure
- High voltage live parts except fuse compartment - IP 65
- Fuse chamber - IP 54
Material of switch container/tank - Stainless steel or nickel chromium steel

Colour of outside-painting - - -

Material of drive-mechanism - - -




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPR0-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 2 of 6
2a Design data and guarantee of SF, - insulated ring main unit of 22 and 33 KV (Annex C2-2)
Invitation to Bid No.:
Description Unit Required Data Proposed Data

Principle of drive-sealing - - -
Principle of drive-moving (turn/push) - - -
Insulating medium - SF
Arc quenching medium - SF
Principle of arc quenching - - -
Rated SF, gas pressure PSI - -
Rated voltage kV 24 36
Rated lightning impulse withstand voltage
- To earth and between pole kV, peak 125 170
- Across the isolating distance kV, peak - -

Rated power frequency withstand voltage, at rated SF, gas pressure
- To earth and between pole kV, rms - -

- Across the isolating distance kV, rms - -




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPR0-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 3 of 6
2a Design data and guarantee of SF, - insulated ring main unit of 22 and 33 KV (Annex C2-2)
Invitation to Bid No.:
Description Unit Required Data Proposed Data

Rated power frequency withstand voltage, at atmospheric pressure

- To earth and between pole kV, rms 50 70
- Across the isolating distance kV, rms - -
Number of phase - 3 3
Rated frequency Hz 50 50

Rated normal current

- Cable feeder A 600 400
- Transformer feeder A 200 200
Rated short-time current (1 sec), at rated voltage kA 16 16
Rated short-circuit making current kA, peak 40 40
Contact

- Type - - -

- Material - - -

Surface treatment - - -

- Maximum temperature rise at .............. A K - -




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 4 of 6

2a Design data and guarantee of SF, - insulated ring main unit of 22 and 33 KV (Annex C2-2)

Invitation to Bid No.:

Description Unit Required Data Proposed Data
High voltage fuses
- Manufacturer - - -
- Country of origin - - -
- Applied standard, publication number and year - DIN

- Catalogue number (to be attached) - - -

- Outline drawing number (to be attached) - - -

- Rated voltage of HRC fuses kV - -
- Interrupting capacity kA - -
- Length mm - -

Cable connector at cable feeder of RMU

- Manufacturer - - -

- Country of origin - - -

- Type - bolt-on touchable T-shaped type
- Applied standard, publication number and year - ANSI/IEEE 386 or VDE/DIN

particular DIN 47636 Parts 5 & 6 or
EN-50181, IEC 60137

- Catalogue number (to be attached) - - -




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPR0-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 5 of 6
2a Design data and guarantee of SF, - insulated ring main unit of 22 and 33 KV (Annex C2-2)
Invitation to Bid No.:
Description Unit Required Data Proposed Data

- Outline drawing number (to be attached) - -

- Range of conductor diameter to be accommodated with mm - -
- Range of diameter over insulation of cable to be used with mm - -
- Range of overall diameter of cable to be used with mm - -
- Phase spacing mm - -

Cable connector at transformer feeder

- Manufacturer - - -

- Country of origin - - -

- Type - plug-in termination of touchable
elbow shaped type

- Applied standard, publication number and year - ANSI/IEEE 386 or VDE/DIN

particular DIN 47636 Parts 1 to 4
or EN-50181, IEC 60137

- Catalogue number (to be attached) - - -

- Outline drawing number (to be attached) - - -

- Range of conductor diameter to be accommodated with mm - -

- Range of diameter over insulation of cable to be used with mm - -




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPR0O-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 6 of 6
2a Design data and guarantee of SF, - insulated ring main unit of 22 and 33 KV (Annex C2-2)
Invitation to Bid No.:

Description Unit Required Data Proposed Data

- Range of overall diameter of cable to be used with mm - -
- Phase spacing mm - -
Confirm to provide :
- Fault indicator(s) (Yes/No) Yes
- Voltage indicator(s) (Yes/No) Yes
- Gas pressure indicator (Yes/No) Yes
- Facilities to test the cable feeder (Yes/No) Yes
- Pressure relief vent with metal bursting plate (Yes/No) Yes
- Lifting facilities (Yes/No) Yes
- Earthing terminals (Yes/No) Yes
Quality system certificate of the manufacturer (Yes/No) in accordance with ISO 9001/TIS

9001 or ISO 9002/TIS 9002




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPRO-027/2560: COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 1 of 5
2a Design data and guarantee of 22 kV Transformer (Annex C2-3.1)
Invitation to Bid No.:
Description Unit Required Data Proposed Data
Manufacturer - -
Country of origin - -

Type designation - -

Applied standard, publication number and year - -

Rated output kVA 630 1000
Number of phase - 3

Rated frequency Hz 50

Rated primary voltage A% 22,000

Rated secondary voltage A% 400/230

Type - Oil-immersed, permanently sealed

end completely oil filled system.

Vector group - Dyn 11
Operation duty : continuous operation (Type DB) Yes/No Yes

Max. temperature rise of winding, at full load K 55

Max. temperature rise of top oil, at full load K 50
Primary tapping : off-circuit condition Yes/No Yes

: Type - Externally operated

Number of steps of primary tapping Steps +2

Per cent of rated voltage of each step % 2.5%

I




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPRO-027/2560: COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 2 of 5
2a Design data and guarantee of 22 kV Transformer (Annex C2-3.1)
Invitation to Bid No.:
Description Unit Required Data Proposed Data

Winding H.V. L.V.
- Material : copper or aluminum - - -
- Resistance per phase at 75°C Ohm - -
- Full wave impulse withstand voltage, or BIL kV, peak 125 -
- Power-frequency test voltage, 1 min kV, rms 50 3
- Construction of winding - - -
Method of cooling - natural self-cooled
Total cooling surface m’ -
Brand of oil used for initial filling - -
No-load current & Tolerance % & % -& -
Impedance voltage at 75°C & Tolerance % & % 4% (630 kVA) & -

or 6% (1000 kVA) & -
Losses, for transformer kVA 630 1000
- No-load loss plus positive tolerance w 1,010 1,270
- Load loss, at 75°C, plus positive tolerance W 5,850 12,150
Efficiency in %, at 75°C and at load :
- 1/2 of rated power and P.F. = 1.0 % -
- 1 ofrated power and P.F.=1.0 % -
Voltage regulation at P.F. = 1.0 % -

I




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPRO-027/2560: COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 3 of 5
2a Design data and guarantee of 22 kV Transformer (Annex C2-3.1)
Invitation to Bid No.:
Description Unit Required Data Proposed Data
Bushings H.V. L.V.
- Make - - -
- Country of origin - - -
- Applied standard - - -
- Type - cone-shape -
protruding
type

- Contact - plug contact -
- Rated current A 200 -
- Full wave impulse withstand voltage (BIL) kV, peak 125 -
- Low-frequency dry 1-minute test voltage kV, rms 50 -
- Low-frequency wet 10-second test voltage kV, rms - -
- Protection class - - -
- Colour of glazing - - -
- Stud thread size, Metric - - -
Secondary neutral point is loaded with rated current Yes/No - -
Completely assembled transformer shall withstand, without

permanent deformation, a maximum pressure of kg/cm2 Yes
Colour of tank : grey Yes/No Yes
Tank finish conforms to PEA’s requirement Yes/No Yes
Quantity of oil filling liter -




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPRO-027/2560: COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 4 of 5
2a Design data and guarantee of 22 kV Transformer (Annex C2-3.1)
Invitation to Bid No.:
Description Unit Required Data Proposed Data
Weight of core kg -
Weight of winding kg -
Weight of the part liftable from tank kg -
Weight of complete transformer with oil kg -
Terminal markings and connections conform to PEA’s -
requirement Yes/No
Cable connector at H.V. bushing
- Manufacturer - -
- Country of origin - -
- Type - -
- Catalogue number (to be attached) - -
- Outline drawing number (to be attached) - -
- Range of conductor diameter to be accommodated with mm -
- Range of diameter over insulation of cable to be use with mm -
- Range of overall diameter of cable to be use with mm -
- Phase spacing mm -




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPRO-027/2560: COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 5 of 5
2a Design data and guarantee of 22 kV Transformer (Annex C2-3.1)
Invitation to Bid No.:
Description Unit Required Data Proposed Data
- Applied standard, publication number and year - ANSI/IEEE 386 or VDE/DIN,

particular DIN 47636 Part 1 to Part 4
or EN-50181, IEC 60137

Dimensions of transformer

- Overall height mm -
- Overall width mm -
- Overall depth mm -

- Height over cover mm -




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPRO-027/2560: COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 1 of 5
2a Design data and guarantee of 33 kV Transformer (Annex C2-3.2)
Invitation to Bid No.:
Description Unit Required Data Proposed Data
Manufacturer - -
Country of origin - -

Type designation - -

Applied standard, publication number and year - -

Rated output kVA 630 1000
Number of phase - 3

Rated frequency Hz 50

Rated primary voltage A% 33,000

Rated secondary voltage A% 400/230

Type - Oil-immersed, permanently sealed

end completely oil filled system.

Vector group - Dyn 11
Operation duty : continuous operation (Type DB) Yes/No Yes
Max. temperature rise of winding, at full load K 55
Max. temperature rise of top oil, at full load K 50
Primary tapping : off-circuit condition Yes/No Yes

: Type - Externally operated
Number of steps of primary tapping Steps +2
Per cent of rated voltage of each step % 2.5%
Winding H.V. L.V.

I




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPRO-027/2560: COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 2 of 5
2a Design data and guarantee of 33 kV Transformer (Annex C2-3.2)
Invitation to Bid No.:
Description Unit Required Data Proposed Data

- Material : copper or aluminum - - -

- Resistance per phase at 75°C Ohm - -
- Full wave impulse withstand voltage, or BIL kV, peak 170 -
- Power-frequency test voltage, 1 min kV, rms 70 3

- Construction of winding - - -

Method of cooling - natural self-cooled
Total cooling surface m -

Brand of oil used for initial filling - -

No-load current & Tolerance % & % -&-
Impedance voltage at 75°C & Tolerance % & % 4% (630 kVA) & -

or 6% (1000 kVA) & -
Losses, for transformer kVA 630 1000
- No-load loss plus positive tolerance \\Y% 1,050 1,300
- Load loss, at 75°C, plus positive tolerance w 5,850 12,150
Efficiency in %, at 75°C and at load :
- 1/2 of rated power and P.F. = 1.0 % -
- 1 ofrated power and P.F.=1.0 % -
Voltage regulation at P.F. = 1.0 % -

I




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPRO-027/2560: COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 3 of 5

2a Design data and guarantee of 33 kV Transformer (Annex C2-3.2)

Invitation to Bid No.:

Description Unit Required Data Proposed Data
Bushings H.V. L.V.
- Make - - -
- Country of origin - - -
- Applied standard - - -
- Type - - cone-shape -
protruding
type
- Contact - - plug contact -
- Rated current A 200 -
- Full wave impulse withstand voltage (BIL) kV, peak 170 -
- Low-frequency dry 1-minute test voltage kV, rms 70 -
- Low-frequency wet 10-second test voltage kV, rms - -
- Protection class - - -
- Colour of glazing - - -
- Stud thread size, Metric - - -
Secondary neutral point is loaded with rated current Yes/No - -

Completely assembled transformer shall withstand, without

permanent deformation, a maximum pressure of kg/cm2 Yes
Colour of tank : grey Yes/No Yes
Tank finish conforms to PEA’s requirement Yes/No Yes
Quantity of oil filling liter -
Weight of core kg -

I




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPRO-027/2560: COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 4 of 5
2a Design data and guarantee of 33 kV Transformer (Annex C2-3.2)
Invitation to Bid No.:
Description Unit Required Data Proposed Data
Weight of winding kg -
Weight of the part liftable from tank kg -
Weight of complete transformer with oil kg -
Terminal markings and connections conform to PEA’s -
requirement Yes/No
Cable connector at H.V. bushing
- Manufacturer - -
- Country of origin - -
- Type - -
- Catalogue number (to be attached) - -
- Outline drawing number (to be attached) - -
- Range of conductor diameter to be accommodated with mm -
- Range of diameter over insulation of cable to be use with mm -
- Range of overall diameter of cable to be use with mm -
- Phase spacing mm -

- Applied standard, publication number and year

ANSI/IEEE 386 or VDE/DIN,

particular DIN 47636 Part 1 to Part 4




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPRO-027/2560: COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 5 of 5
2a Design data and guarantee of 33 kV Transformer (Annex C2-3.2)
Invitation to Bid No.:
Description Unit Required Data Proposed Data

or EN-50181, IEC 60137

Dimensions of transformer

- Overall height mm -
- Overall width mm -
- Overall depth mm -

- Height over cover mm -




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPR0O-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 1 of 4
2a Design data and guarantee of Low voltage switchgear (Annex C2-4)
Invitation to Bid No.:

Description Unit Required Data Proposed Data

Low-voltage switchgear
Manufacturer - -
Country of origin - -
Applied standard, publication number and year - IEC, VDE, DIN
Catalog number (to be attached) - -
Rated voltage VAC 400/230
Rated current of busbar A -
Rated frequency Hz 50
Maximum asymemetrical 3-phase short-circuit kA -

withstand current

Incoming feeder with circuit-breaker
Manufacturer - -

Country of origin - -
Applied standard, publication number and year - -

Catalog number (to be attached) - -

Rated voltage A% -
Rated current A -
Maximum ambient temperature °’C -




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPR0O-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 2 of 4
2a Design data and guarantee of Low voltage switchgear (Annex C2-4)
Invitation to Bid No.:
Description Unit Required Data Proposed Data
Rated interrupting capacity kA -
Range and material of conductor diameter to be mm -
accommodated with
Outgoing feeder with circuit-breaker
Manufacturer - -
Country of origin - -
Applied standard, publication number and year - -
Catalog number (to be attached) - -
Rated voltage A% -
Rated current A -
Maximum ambient temperature °’C -
Rated interrupting capacity kA -
Range and material of conductor diameter to be mm -

accommodated with




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPR0O-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 3 of 4
2a Design data and guarantee of Low voltage switchgear (Annex C2-4)
Invitation to Bid No.:

Description Unit Required Data Proposed Data

Busbar
Manufacturer - -
Country - -
Catalog number (to be attached) - -
Current carrying capacity A -
Busbar material - -
Busbar cross-section mm’ -

Specify the insulation material - -

Power meter
Manufacturer - -
Country - -
Catalog number (to be attached) - -
Accuracy class - -
Measuring values

- 3 phase currents (Ia, Ib and Ic) - yes
- 3 phase voltages (Van, Vbn and Vcn) and 3 line-line - yes
voltages (Vab, Vbc and Vca)
- apparent power (kVA) - yes
- active power (kW) - yes
- reactive power (KVAR) - yes
- power factor (P.F.) - yes
- energy (kW-h) - yes




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV

Page 4 of 4

2a Design data and guarantee of Low voltage switchgear (Annex C2-4)

Invitation to Bid No.:

Description

Unit

Required Data

Proposed Data

Current transformer

Manufacturer

Country

Rated primary current
Rated secondary current

Accuracy class

Class 1




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPRO-027/2560: COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 1 of 4
2a Design data and guarantee of Compact unit substation for Distribution Management System (DMS) interfacing (Annex C2-5)
Invitation to Bid No.:
Description Unit Required Data Proposed Data

Manufacturer -

Manufacturer’s type number -

Standards - IEC

Type tested Yes/No Yes

First commercial operation of the offered type Year

Electric surge protection Yes/No IEC 60255-5, or ANSI/IEEE

C37.90.1 and ANSI/IEEE C37.1

Immunity to Electrical stress and Disturbance

Minimum Insulation of Equipment - IEC 255-5

Immunity to conducted electrical disturbance -

Oscillatory Transient Immunity - IEC 61000-4-12
Damped oscillating waves - Level 3 (CM : 2.5kV, DM : 1kV)
Ring Wave level 4
Rapid transient/burst voltages - IEC 61000-4-4 (level 4)
Immunity to electrostatic discharges - IEC 61000-4-2 (level 3)
Immunity to magnetic fields - IEC 61000-4-3 (10 V/m)

Immunity to 50 Hz electromagnetic fields -




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPRO-027/2560: COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 2 of 4
2a Design data and guarantee of Compact unit substation for Distribution Management System (DMS) interfacing (Annex C2-5)
Invitation to Bid No.:
Description Unit Required Data Proposed Data

Surge immunity - IEC 61000-4-5 (Level 4)

Conducted immunity - IEC 61000-4-6 (Level 3)

Power Frequency Magnetic Field Immunity - IEC 61000-4-8 (Level 4)

Pulse Magnetic Field Immunity - IEC 61000-4-9 (Level 5)

Damped Oscillatory Magnetic Field Immunity - IEC 61000-4-10 (Level 4)

Normal operating condition

Temperature °C -15° Cto+60°C

Salt spray - IEC 60068-2-11

Humidity % less than 95% at 40° C

Vibrations - IEC 60068-2-6
High-resolution Sequence-of-Events (SOE)

Resolution ms T1 ms

Buffer capable Events 256 events

Communication Port

Standard Yes/No RS 232
Number ports 2 ports
Individually selectable (Baud rated) bps 300 — 19,200 bits per second




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPRO-027/2560: COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 3 of 4
2a Design data and guarantee of Compact unit substation for Distribution Management System (DMS) interfacing (Annex C2-5)
Invitation to Bid No.:

Description Unit Required Data Proposed Data
Communication Protocol Yes/No DNP 3.0 Level 2
Type of FRTU - Built-in type / Separated
FRTU input/output type
Analog Inputs
Sampling rate Yes/No At least 32 samples per cycle
Resolution Yes/No At least 12 bits plus sign
Overall accuracy % At least 10.2% of full scale
Linearity % Better than 10.05%
Status Inputs
SC-28 Yes/No Yes
DC-2S Yes/No Yes
SLOW DC-2S Yes/No Yes
Control Outputs
Programmable pulse duration Seconds 0.1to 60 seconds
Procedure for control operation Yes/No SCBO
Command Receipt timer Seconds 10 to 60 seconds
I




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No. RPRO-027/2560: COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 4 of 4
2a Design data and guarantee of Compact unit substation for Distribution Management System (DMS) interfacing (Annex C2-5)
Invitation to Bid No.:
Description Unit Required Data Proposed Data
Measurement Transformer
Current Transformers
Accuracy % 13% or better
Voltage sensors
Type Yes/No Plug-in Type
Accuracy % 13% or better
Power Supply
AC/DC Power Supply sizing and rated
Battery Back-up sizing and rated
Minimum lifetime Years 3 years at 40°C
Interfacing data and control - Shall be demonstrated
I




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 1 of 19

C3 Schedule of detailed requirement

Invitation to Bid No.:

Item

PEA
Material
No.

Quantity

Description

1040130012

1040130013

set(s)

set(s)

Compact unit substation , TYPE A24-1-630, for 22 kV 50 Hz underground
distribution system, outdoor installation, consisting of :
1.1 1 unit 24 kV SF, - insulated ring main unit, consisting of :
1.1.1 2 units  Cable feeder
1.1.2 1 unit Transformer feeder
1.2 1 unit Transformer, 22,000-400/230 V, 50 Hz, 630 kVA.
1.3 1lot Low-voltage switchgear and metering
1.4 1 unit Local control panel
Complete with control and data terminal and wiring; ample space for FRTU
and radio; antenna support; Communication cable entrance.

Arrangement of the compact unit substation equipment shall be as shown

on the Dwg. No. SA5-015/48001 page 1 of 12.

Compact unit substation , TYPE A24-1-1000, for 22 kV 50 Hz underground

distribution system, outdoor installation, consisting of :

2.1 1 unit 24 kV SF, - insulated ring main unit, consisting of :
2.1.1 2units  Cable feeder
2.1.2 1 unit Transformer feeder

2.2 1 unit Transformer, 22,000-400/230 V, 50 Hz, 1,000 kVA.
23 1llot Low-voltage switchgear and metering

24  lunit Local control panel

Complete with control and data terminal and wiring; ample space for FRTU|

and radio; antenna support; Communication cable entrance.
Arrangement of the compact unit substation equipment shall be as shown on

the Dwg. No. SAS-015/48001 page 2 of 12.




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 2 of 19

C3 Schedule of detailed requirement

Invitation to Bid No.:

Item

PEA
Material
No.

Quantity

Description

1040130014

1040130015

set(s)

set(s)

Compact unit substation , TYPE A24-2-630, for 22 kV 50 Hz underground
distribution system, outdoor installation, consisting of :
3.1 1 unit 24 kV SF, - insulated ring main unit, consisting of :
3.1.1 2 units  Cable feeder
3.1.2 2 units  Transformer feeder
32 1 unit Transformer, 22,000-400/230 V, 50 Hz, 630 kVA.
33 llot Low-voltage switchgear and metering
34  1unit Local control panel
Complete with control and data terminal and wiring; ample space for FRTU|
and radio; antenna support; Communication cable entrance.

Arrangement of the compact unit substation equipment shall be as shown

on the Dwg. No. SA5-015/48001 page 3 of 12.

Compact unit substation , TYPE A24-2-1000, for 22 kV 50 Hz underground

distribution system, outdoor installation, consisting of :

4.1 1 unit 24 kV SF, - insulated ring main unit, consisting of :
4.1.1 2 units  Cable feeder
4.1.2 2 units  Transformer feeder

4.2 1 unit Transformer, 22,000-400/230 V, 50 Hz, 1,000 kVA.
4.3 1lot Low-voltage switchgear and metering

4.4 1 unit Local control panel

Complete with control and data terminal and wiring; ample space for FRTU

and radio; antenna support; Communication cable entrance.
Arrangement of the compact unit substation equipment shall be as shown on

the Dwg. No. SA5-015/48001 page 4 of 12.




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 3 of 19

C3 Schedule of detailed requirement

Invitation to Bid No.:

Item

PEA
Material
No.

Quantity

Description

1040130016

1040130017

set(s)

set(s)

Compact unit substation , TYPE A24-3-630, for 22 kV 50 Hz underground
distribution system, outdoor installation, consisting of :
5.1 1 unit 24 kV SF, - insulated ring main unit, consisting of :
5.1.1 3 units  Cable feeder
5.1.2 1 unit Transformer feeder
5.2 1 unit Transformer, 22,000-400/230 V, 50 Hz, 630 kVA.
53 1llot Low-voltage switchgear and metering
54  1unit Local control panel

Complete with control and data terminal and wiring; ample space for FRTU|

and radio; antenna support; Communication cable entrance.
Arrangement of the compact unit substation equipment shall be as shown on

the Dwg. No. SA5-015/48001 page 5 of 12.

Compact unit substation , TYPE A24-3-1000, for 22 kV 50 Hz underground

distribution system, outdoor installation, consisting of :

6.1 1 unit 24 kV SF, - insulated ring main unit, consisting of :
6.1.1 3units  Cable feeder
6.1.2 1 unit Transformer feeder

6.2 1 unit Transformer, 22,000-400/230 V, 50 Hz, 1000 kVA.
6.3 1lot Low-voltage switchgear and metering

6.4 1 unit Local control panel

Complete with control and data terminal and wiring; ample space for FRTU
and radio; antenna support; Communication cable entrance.

Arrangement of the compact unit substation equipment shall be as shown on

the Dwg. No. SA5-015/48001 page 6 of 12




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 4 of 19

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material

No.

Quantity

Description

7 1040130100

8 1040130101

set(s)

set(s)

Compact unit substation , TYPE A36-1-630, for 33 kV 50 Hz underground
distribution system, outdoor installation, consisting of :
7.1 1 unit 36 kV SF, - insulated ring main unit, consisting of :
7.1.1 2 units  Cable feeder
7.1.2 1 unit Transformer feeder
7.2 1 unit Transformer, 33,000-400/230 V, 50 Hz, 630 kVA.
7.3  llot Low-voltage switchgear and metering
7.4  1unit Local control panel
Complete with control and data terminal and wiring; ample space for FRTU|
and radio; antenna support; Communication cable entrance.

Arrangement of the compact unit substation equipment shall be as shown on

the Dwg. No. SA5-015/48002 page 1 of 12.

Compact unit substation , TYPE A36-1-1000, for 33 kV 50 Hz underground

distribution system, outdoor installation, consisting of :

8.1 1 unit 36 kV SF; - insulated ring main unit, consisting of :
8.1.1 2units  Cable feeder
8.1.2 1 unit Transformer feeder

8.2 1 unit Transformer, 33,000-400/230 V, 50 Hz, 1,000 kVA.

83 1llot Low-voltage switchgear and metering

8.4 1 unit Local control panel

Complete with control and data terminal and wiring; ample space for FRTU
and radio; antenna support; Communication cable entrance.

Arrangement of the compact unit substation equipment shall be as shown on

the Dwg. No. SA5-015/48002 page 2 of 12




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 5 of 19

C3 Schedule of detailed requirement

Invitation to Bid No.:

Item

PEA
Material
No.

Quantity

Description

10

1040130102

1040130103

set(s)

set(s)

Compact unit substation , TYPE A36-2-630, for 33 kV 50 Hz underground
distribution system, outdoor installation, consisting of :
9.1 1 unit 36 kV SF, - insulated ring main unit, consisting of :
9.1.1 2 units  Cable feeder
9.1.2 2 units  Transformer feeder
9.2 1 unit Transformer, 33,000-400/230 V, 50 Hz, 630 kVA.
93 1llot Low-voltage switchgear and metering.
9.4 1 unit Local control panel.
Complete with control and data terminal and wiring; ample space for FRTU|
and radio; antenna support; Communication cable entrance.

Arrangement of the compact unit substation equipment shall be as shown on

the Dwg. No. SA5-015/48002 page 3 of 12.

Compact unit substation , TYPE A36-2-1000, for 33 kV 50 Hz underground
distribution system, outdoor installation, consisting of :
10.1 1 unit 36 kV SF; - insulated ring main unit, consisting of :
10.1.1 2 units  Cable feeder
10.1.2 2units  Transformer feeder
10.2 1 unit Transformer, 33,000-400/230 V, 50 Hz, 1,000 kVA.
10.3  1lot. Low-voltage switchgear and metering
10.4  1unit Local control panel
Complete with control and data terminal and wiring; ample space for FRTU

and radio; antenna support; Communication cable entrance.
Arrangement of the compact unit substation equipment shall be as shown on

the Dwg. No. SA5-015/48002 page 4 of 12.




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 6 of 19

C3 Schedule of detailed requirement

Invitation to Bid No.:

Item

PEA
Material
No.

Quantity

Description

11

12

1040130104

1040130105

set(s)

set(s)

Compact unit substation , TYPE A36-3-630, for 33 kV 50 Hz underground
distribution system, outdoor installation, consisting of :
11.1 1 unit 36 kV SF, - insulated ring main unit, consisting of :
11.1.1 3 units Cable feeder
11.1.2 1 unit Transformer feeder
11.2 1 unit Transformer, 33,000-400/230 V, 50 Hz, 630 kVA.
11.3  1lot Low-voltage switchgear and metering
11.4 1 unit Local control panel
Complete with control and data terminal and wiring; ample space for FRTU|
and radio; antenna support; Communication cable entrance.

Arrangement of the compact unit substation equipment shall be as shown on

the Dwg. No. SA5-015/48002 page 5 of 12.

Compact unit substation , TYPE A36-3-1000, for 33 kV 50 Hz underground
distribution system, outdoor installation, consisting of :
12.1 1 unit 36 kV SF, - insulated ring main unit, consisting of :
12.1.1 3 units Cable feeder
12.1.2 1 unit Transformer feeder
12.2 1 unit Transformer, 33,000-400/230 V, 50 Hz, 1,000 kVA.
123 1lot Low-voltage switchgear and metering
12.4  1unit Local control panel
Complete with control and data terminal and wiring; ample space for FRTU|

and radio; antenna support; Communication cable entrance.
Arrangement of the compact unit substation equipment shall be as shown on

the Dwg. No. SA5-015/48002 page 6 of 12.




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 7 of 19

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
13 1040130018 set(s) |  Compact unit substation , TYPE B24-1-630, for 22 kV 50 Hz underground

distribution system, outdoor installation, consisting of :

13.1

13.2
133
13.4
13.5
13.6
13.7

1 unit
13.1.1
13.1.2

24 kV SF, - insulated ring main unit, consisting of :
2 units  Cable feeder

1 unit Transformer feeder

Transformer, 22,000-400/230 V, 50 Hz, 630 kVA.
Low-voltage switchgear and metering

Current sensors. (1 set =3 units of 1-& CT)
Voltage sensors. (1 set =3 units of 1-& VT)
Power supply

Local control panel with FRTU

Complete with control and data terminals and wiring; ample space for radio;

antenna support; and communication cable entrance.

Arrangement of the compact unit substation equipment shall be as shown on

the Dwg. No. SA5-015/48001 page 7 of 12.




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 8 of 19

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
14 1040130019 set(s) |  Compact unit substation , TYPE B24-1-1000, for 22 kV 50 Hz underground

distribution system, outdoor installation, consisting of :

14.1

14.2
14.3
14.4
14.5
14.6

14.7

1 unit
14.1.1
14.1.2

24 kV SF, - insulated ring main unit, consisting of :
2 units  Cable feeder

1 unit Transformer feeder

Transformer, 22,000-400/230 V, 50 Hz, 1,000 kVA.
Low-voltage switchgear and metering

Current sensors. (1 set =3 units of 1-& CT)
Voltage sensors. (1 set =3 units of 1-& VT)
Power supply

Local control panel with FRTU

Complete with control and data terminals and wiring; ample space for radio;

antenna support; and communication cable entrance.

Arrangement of the compact unit substation equipment shall be as shown on

the Dwg. No. SA5-015/48001 page 8 of 12.




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 9 of 19

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
15 1040130020 set(s) |  Compact unit substation , TYPE B24-2-630, for 22 kV 50 Hz underground

distribution system, outdoor installation, consisting of :

15.1

15.2
15.3
15.4
15.5
15.6
15.7

1 unit
15.1.1

15.1.2

24 kV SF, - insulated ring main unit, consisting of :
2 units  Cable feeder

2 units  Transformer feeder

Transformer, 22,000-400/230 V, 50 Hz, 630 kVA.
Low-voltage switchgear and metering

Current sensors. (1 set =3 units of 1-& CT)
Voltage sensors. (1 set =3 units of 1-& VT)
Power supply

Local control panel with FRTU

Complete with control and data terminals and wiring; ample space for radio;

antenna support; and communication cable entrance.

Arrangement of the compact unit substation equipment shall be as shown

on the Dwg. No. SA5-015/48001 page 9 of 12.




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 10 of 19

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
16 1040130021 set(s) |  Compact unit substation , TYPE B24-2-1000, for 22 kV 50 Hz underground

distribution system, outdoor installation, consisting of :

16.1

16.2
16.3
16.4
16.5
16.6
16.7

1 unit
16.1.1
16.1.2

24 kV SF, - insulated ring main unit, consisting of :
2 units  Cable feeder

2 units  Transformer feeder

Transformer, 22,000-400/230 V, 50 Hz, 1,000 kVA.
Low-voltage switchgear and metering.

Current sensors. (1 set =3 units of 1-& CT)
Voltage sensors. (1 set =3 units of 1-& VT)
Power supply

Local control panel with FRTU

Complete with control and data terminals and wiring; ample space for radio;

antenna support; and communication cable entrance.

Arrangement of the compact unit substation equipment shall be as shown on

the Dwg. No. SA5-015/48001 page 10 of 12




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 11 of 19

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
17 1040130022 set(s) |  Compact unit substation , TYPE B24-3-630, for 22 kV 50 Hz underground

distribution system, outdoor installation, consisting of :

17.1

17.2
17.3
17.4
17.5
17.6
17.7

1 unit
17.1.1

17.1.2

24 kV SF, - insulated ring main unit, consisting of :
3 units Cable feeder

1 unit Transformer feeder

Transformer, 22,000-400/230 V, 50 Hz, 630 kVA.
Low-voltage switchgear and metering

Current sensors. (1 set =3 units of 1-& CT)
Voltage sensors. (1 set =3 units of 1-& VT)
Power supply

Local control panel with FRTU

Complete with control and data terminals and wiring; ample space for radio;

antenna support; and communication cable entrance.

Arrangement of the compact unit substation equipment shall be as shown on

the Dwg. No. SA5-015/48001 page 11 of 12.




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 12 of 19

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
18 1040130023 set(s) |  Compact unit substation , TYPE B24-3-1000, for 22 kV 50 Hz underground

distribution system, outdoor installation, consisting of :

18.1

18.2
18.3
18.4
18.5
18.6
18.7

1 unit
18.1.1
18.1.2

24 kV SF, - insulated ring main unit, consisting of :
3 units Cable feeder

1 unit Transformer feeder

Transformer, 22,000-400/230 V, 50 Hz, 1,000 kVA.
Low-voltage switchgear and metering

Current sensors. (1 set =3 units of 1-& CT)
Voltage sensors. (1 set =3 units of 1-& VT)
Power supply

Local control panel with FRTU

Complete with control and data terminals and wiring; ample space for

radio; antenna support; and communication cable entrance.

Arrangement of the compact unit substation equipment shall be as shown on

the Dwg. No. SAS-015/48001 page 12 of 12.




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 13 of 19

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
19 1040130106 set(s) |  Compact unit substation , TYPE B36-1-630, for 33 kV 50 Hz underground

distribution system, outdoor installation, consisting of :

19.1

19.2
19.3
19.4
19.5
19.6
19.7

1 unit
19.1.1
19.1.2

36 kV SF, - insulated ring main unit, consisting of :
2 units  Cable feeder

1 unit Transformer feeder

Transformer, 33,000-400/230 V, 50 Hz, 630 kVA.
Low-voltage switchgear and metering

Current sensors. (1 set =3 units of 1-& CT)
Voltage sensors. (1 set =3 units of 1-& VT)
Power supply

Local control panel with FRTU

Complete with control and data terminals and wiring; ample space for radio;

antenna support; and communication cable entrance.

Arrangement of the compact unit substation equipment shall be as shown on

the Dwg. No. SA5-015/48002 page 7 of 12.




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV

Page 14 of 19

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
20 1040130107 set(s) |  Compact unit substation , TYPE B36-1-1000, for 33 kV 50 Hz underground

20.1

20.2
20.3
20.4
20.5
20.6
20.7

1 unit

distribution system, outdoor installation, consisting of :

36 kV SF, - insulated ring main unit, consisting of :
2 units  Cable feeder
1 unit Transformer feeder

Transformer, 33,000-400/230 V, 50 Hz, 1,000 kVA.
Low-voltage switchgear and metering

Current sensors. (1 set =3 units of 1-& CT)
Voltage sensors. (1 set =3 units of 1-& VT)
Power supply

Local control panel with FRTU

Complete with control and data terminals and wiring; ample space for radio;
antenna support; and communication cable entrance.

Arrangement of the compact unit substation equipment shall be as shown on

the Dwg. No. SA5-015/48002 page 8 of 12.




PROVINCIAL ELECTRICITY AUTHORITY

nlatinugfinn TECHNICAL SPECIFICATION DIVISION

Specification No.: RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 15 of 19

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
21 1040130108 set(s) |  Compact unit substation , TYPE B36-2-630, for 33 kV 50 Hz underground

distribution system, outdoor installation, consisting of :

21.1 1 unit 36 kV SF, - insulated ring main unit, consisting of :
21.1.1 2 units  Cable feeder
21.1.2 2 units  Transformer feeder

21.2 1 unit Transformer, 33,000-400/230 V, 50 Hz, 630 kVA.

21.3  1lot Low-voltage switchgear and metering

214 1 set Current sensors. (1 set =3 units of 1-& CT)
21.5 1set Voltage sensors. (1 set =3 units of 1-& VT)
21.6 1lot Power supply

21.7 1 unit Local control panel with FRTU

Complete with control and data terminals and wiring; ample space for radio;
antenna support; and communication cable entrance.
Arrangement of the compact unit substation equipment shall be as shown on

the Dwg. No. SA5-015/48002 page 9 of 12.




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 16 of 19

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
22 1040130109 set(s) |  Compact unit substation , TYPE B36-2-1000, for 33 kV 50 Hz underground

distribution system, outdoor installation, consisting of :

221

222
223
22.4
22.5
22.6
22.7

1 unit

36 kV SF, - insulated ring main unit, consisting of :
2 units  Cable feeder

2 units  Transformer feeder

Transformer, 33,000-400/230 V, 50 Hz, 1,000 kVA.
Low-voltage switchgear and metering

Current sensors. (1 set =3 units of 1-& CT)
Voltage sensors. (1 set =3 units of 1-& VT)
Power supply

Local control panel with FRTU

Complete with control and data terminals and wiring; ample space for radio;

antenna support; and communication cable entrance.

Arrangement of the compact unit substation equipment shall be as shown on

the Dwg. No. SA5-015/48002 page 10 of 12.




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV

Page 17 of 19

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
23 1040130110 set(s) |  Compact unit substation , TYPE B36-3-630, for 33 kV 50 Hz underground

23.1

232
233
23.4
23.5
23.6
23.7

1 unit

distribution system, outdoor installation, consisting of :

36 kV SF, - insulated ring main unit, consisting of :
3 units Cable feeder
1 unit Transformer feeder

Transformer, 33,000-400/230 V, 50 Hz, 630 kVA.
Low-voltage switchgear and metering

Current sensors. (1 set =3 units of 1-& CT)
Voltage sensors. (1 set =3 units of 1-& VT)
Power supply

Local control panel with FRTU

Complete with control and data terminals and wiring; ample space for radio;
antenna support; and communication cable entrance.
Arrangement of the compact unit substation equipment shall be as shown on

the Dwg. No. SA5-015/48002 page 11 of 12.




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV

Page 18 of 19

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
24 1040130111 set(s) |  Compact unit substation , TYPE B36-3-1000, for 33 kV 50 Hz underground

distribution system, outdoor installation, consisting of :

24.1 1 unit 36 kV SF, - insulated ring main unit, consisting of :

24.1.1 3units Cable feeder

24.1.2 1 unit Transformer feeder

242 1 unit Transformer, 33,000-400/230 V, 50 Hz, 1,000 kVA.

243 1lot Low-voltage switchgear and metering

244 1 set Current sensors. (1 set =3 units of 1-& CT)
24.5 1 set Voltage sensors. (1 set =3 units of 1-& VT)
24.6 1lot Power supply

247 1 unit Local control panel with FRTU

Complete with control and data terminals and wiring; ample space for radio;

antenna support; and communication cable entrance.

Arrangement of the compact unit substation equipment shall be as shown

on the Dwg. No. SA5-015/48002 page 12 of 12.




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RPRO-027/2560 : COMPACT UNIT SUBSTATION FOR 22 kV AND 33 kV Page 19 of 19

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
25 - .......Jot(s) | Special tools for 24 kV compact unit substation (Give details)
26 - ...lot(s) | Spare parts for 24 kV compact unit substation (Give details), for two-years
operation
27 - ..lot(s) | Operation training course including on-site training for 24 kV compact unit
substation
28 - ..lot(s) Maintenance training course for 24 kV compact unit substation
29 - ...lot(s) | Supervisor(s) for 24 kV compact unit substation
30 - ...lot(s) | Special tools for 36 kV compact unit substation (Give details)
31 - ..lot(s) | Spare parts for 36 kV compact unit substation (Give details), for two-years
operation
32 - ..lot(s) | Operation training course including on-site training for 36 kV compact unit
substation
33 - ..lot(s) | Maintenance training course for 36 kV compact unit substation
34 - ..lot(s) | Supervisor(s) for 36 kV compact unit substation

Note :

1. Enclosed Drawings No. SA5-015/48001, SA5-015/48002

2. For each item offered, the bidder has to quote the unit cost.

3. Bidders have to offer recommended spare parts, special tools, training
courses and supervisor(s) with a list of quantities and their itemized prices,
if any; the Authority reserves the right to purchase them by some or all of
items, to adjust their quantities, or to cancel them. Evaluation and
comparison of bid price shall be of main Item only (Compact Unit
Substation)

4. Supervisor(s) shall be provided for installation the compact unit
substations until ready for operation at PEA’s site(s). PEA shall provide

and arrange civil work, workmen, and general tools for installation.
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LOCAL — POWER
CONTROL 3 — METER
PANEL (LCP)
O~ MCCB.3P.IC>35kA
GROUND FAULT PROTECTION
1000AT
O 1250AF
FRTU 2AFUSE SW. A B C
——
3 PILOT LAMP LV.PART
CT.1000/5A g_ 3
SPACE
FOR
RADIO
1009 A Cu.BUS BAR,100% NEUTRAL |BUS, 25% GROUND BUS
lFl le lFa lF4 J’F5 lps MCCB.3P.IC>35kA
) ) ) ) XXXAT 3p
rrrrrrIr =
v - ! a v a
NNA2A TN URNTIILVIAUR WEFINSSIN m%l,wwqmuqumﬂ

SINGLE LINE DIAGRAM

630 kVA. 22 kV.—400/230 V.

COMPACT UNIT SUBSTATION TYPE A24— 3-630




22 kV SF6 INSULATED RING MAIN UNIT
600 A 200 A 600 A 600 A
O O O O
.||”—| -l|||—| — --I"—| -|I“—|
HV.PART
LCP LCP LCP
HRC FUSE
"|||—\ .
3-1/C, 240 sq. mm.XLPE 3-1/C, 240 sq.mm XLPE
22 kV Cu.CABLE ‘7 3-1/C,240 8q.mm.XLPE 22 kV Cu.CABLE
] 22 kV Cu.CABLE
[ [
AN
3-1/C, 70 sq.mm. XLPE 22 kV Cu.CABLE
\/\I/\/ TRANSFORMER 1000 kVA
TR.PART
Y Y Y\ 22 kV-400/230V Dynil
2A.FUSE
LOCAL — POWER
CONTROL 3 — METER
PANEL (LCP)
MCCB.3P.IC>35kA
O~ CROUND FAULT PROTECTION
> 1800AT
1600AF
O
FRTU 2AFUSE SW. A B C
I m——
3 PILOT LAMP LV.PART
CT.2000,/5A g_ 3
SPACE
FOR
RADIO
160p A Cu.BUS BAR,100% NEUTRAL |BUS, 25% GROUND BUS
lm le lFS 1F4 lF5 lFs MCCB.3P.IC>35kA
) ) ) ) XXXAT ap
rrrrIr1r =
v - ! a v a
NNA2A TN URNTIILVIAUR WEFINSSIN m%l,wwqmuqumﬂ

COMPACT UNIT SUBSTATION TYPE A24-— 3-1000

SINGLE LINE DIAGRAM

1000 kVA. 22 kV.—400/230 V.




22 kV SF6 INSULATED RING MAIN UNIT

600 A 200 A

L i\ — @ = N i

600 A

G

HV.PART
we e LCP
HRC FUSE
“‘H‘*\ }*
3-11/C, 240 sq.mm.XLPE 3-1/C, 240 sq.mm.XLPE
29 kV Cu.CABLE 22 kV Cu.CABLE
Y
<
) 3-1/C, 70 sq.mm. XLPE 22 kV Cu.CABLE
¢
OC
vj/\/ TRANSFORMER 630 kVA TR.PART
CYTY YN 22 kV-400/230V Dynll
2A.FUSE
LOCAL — POWER
CONTROL 3 METER
PANEL (LCP)
MCCB.3P IC>35kA
GROUND FAULT PROTECTION
1000AT
> 1250AF
FRTU SAFUSE SW. A B ¢C
TR IV.PART
3 PILOT LAMP
ct.1000/58 € 3
SPACE
FOR
RADIO
1000 A Cu.BUS BAR,100% NEUTRAL| BUS, 25% GROUND BUS
L F1 L T2 l 3 l T4 L 5 L Té MCCB.3P.IC>35kA
xxxAT
rTI T T T ™
v o a ] a 1 7 ' a
ABNZEATRUANINLNA VA WNEIAINSSd mﬁvl.wwf]muqumﬂ
e o SINGLE LINE DIAGRAM 4
WLUW T LUDLAZN SAS-015/48001.
. ~ COMPACT UNIT SUBSTATION TYPE B24— 1-630 L .
qUN L1300 HE. 2548 . 630 KVA. 22 KV.—400,/230 V. LAWY 7 2097UIUI2 LN




22 kV SF6 INSULATED RING MAIN UNIT

600 A 200 A 600 A
O O O
T T @ i N (S @
| |
| |
| |
i i
| |
K‘7 <7 HV.PART
we e LCP
HRC FUSE
““}“7\ —
3-11/C, 240 sq.mm.XLPE 3-1/C, 240 sq.mm.XLPE
29 kV Cu.CABLE §7 22 kV Cu.CABLE
<~ id
AN
3-1/C, 70 sq.mm. XLPE 22 kV Cu.CABLE
¢
OC
\v/\;jijﬂ\// TRANSFORMER 1000 kVA TR.PART
YTV 22 kV-400/230V Dynll
2A.FUSE
LOCAL — POWER
CONTROL 3 METER
PANEL (LCP) MCCB.3P.IC>35kA
O GROUND FAULT PROTECTION
1600AT
1600AF
FRTU SAFUSE SW. A B ¢
— 00K
LV.PART
3 PILOT LAMP
CT.2000/5A 4 3
SPACE
FOR
RADIO

1600 A Cu.BUS BAR,100% NEUTRAL

BUS, 256% GROUND BUS

Lm

)

LFZ

)

4 LF5 LFG MCCB.3P.1C>35kA
) ) xxxAT

3P
xxxAF

PRELIMINARY

NANZAAAUANIANATA

N8IAINSSY

AnslAnAATuATnTA

SINGLE LINE DIAGRAM

COMPACT LINIT SUBSTATION TYPE B24- 1-1000

1000 kVA. 22 kV.—400/230 V.




22 kV SF6 INSULATED RING MAIN UNIT
600 A 200 A 200 A 600 A
O O O O
N @ D N R a—— N\ —— @
I I
| |
| |
| |
| |
v v HV.PART
e | g e LCP
HRC FUSE HRC FUSE
b H i H
3-1/C, 240 sq.mm.XLPE 3-1/C, 240 sq.mm.XLPE
22 KV Cu.CABLE 3-1/C, 70 sqmm.XLPE A 22 kV Cu.CABLE
T ‘ Y V 22 kV Cu.CABLE ‘
! i i
_FOR EXTERNAL TRANSFORMER UP TO 630 kVA.
3-1/C, 70 sq.mm. XLPE 22 kV Cu.CABLE
¢
C
vj/\/ TRANSFORMER 630 kVA
TR.PART
YT TYTYN 22 kV-400/230V Dynll
2A.FUSE
LOCAL ] T POWER
CONTROL 3 METER
PANEL (LCP)
MCCB.3P.IC>35kA
O GROUND FAULT PROTECTION
1000AT
1250AF
FRTU 2AFUSE SW. A B C
— T R®®
3 PILOT LAMP LV.PART
CT.1000/5A - 3
SPACE
FOR
RADIO
1000 A Cu.BUS BAR,100% NEUTRAL BUS, 25% GROUND BUS
L F1 l T2 l 73 l T4 L 5 L e MCCB.3P.IC>35kA
) ) > > ) xxxAT 3p
j I I j j I -

PRELIMINARY

NANZAAAUANIANATA

N8IAINSSY

AnslAnAATuATnTA

SINGLE LINE DIAGRAM

630 kVA. 22 kV.—400/230 V.

COMPACT UNIT SUBSTATION TYPE B24- 2-630




22 kV SF6 INSULATED RING MAIN UNIT

600 A 200 A 200 A 600 A
O O O O

M N\ @ i N i N M N\

S

v

HV.PART
7] = T S N Y LCP
HRC FUSE HRC FUSE

b i H

3-1/C, 240 sq.mm.XLPE
22 KV Cu.CABLE

3-1/C, 240 sq.mm.XLPE
i7 N/ 3-1/C, 70 sqmmXLPE 22 kV Cu.CABLE
|
|
|
1

22 kV Cu.CABLE

|
|
1

\ FOR EXTERNAL TRANSFORMER UP TO 1000 kVA.
3-1/C, 70 sq.mm. XLPE 22 kV Cu.CABLE

3

vj/\/ TRANSFORMER 1000 kVA

TR.PART
YT TYTYN 22 kV-400/230V Dynll
2A.FUSE
LOCAL —— POWER
CONTROL 3 METER
PANEL (LCP)

S MCCB.3P.IC>35kA
> GROUND FAULT PROTECTION

1600AT ap
1600AF
FRTU CAFUSE SW. A B C
— R
3 PILOT LAMP LV.PART
cT.2000/54 4 3
SPACE
FOR
RADIO
1600 A Cu.BUS BAR,100% [NEUTRAL BUS, 25% GROUND BUS
Lm le lFS J,\M LFS LFE; MCCB.3P 1C>35kA
f f f f I f et 7
PRELIMINARY
NNAANTNUANIUNATA W8AINTSN AnslAnAATuATnTA
ﬁauju - SINGLE LINE DIAGRAM

COMPACT UNIT SUBSTATION TYPE B24- 2-1000 Cog . .
________________________ LNUN 0PN TUINUTI2 LW U
1000 kVA. 22 kV.—400/230 V.




22 kV SF6 INSULATED RING MAIN UNIT
600 A 200 A 600 A 600 A
O O O
N @ D N I N @ i N\ ——— @
| | |
1 1 1
| | |
| | |
| | |
| | |
v v v HV.PART
170)= 2 I I B LCP LCP
HRC FUSE
w\\}»f\ —
3-1/C, 240 sq.mm.XLPE 3-1/C,240 sq.mm XLPE 3-1/C, 240 sq.mm.XLPE
22 kV Cu.CABLE 22 kV Cu.CABLE 22 kV Cu.CABLE
| |
| |
| |
Sfl/C, 70 sq.mm. XLPE 22 kV Cu.CABLE
¢
OC
\v/\;jijﬂ\// TRANSFORMER 630 kVA
TR.PART
CYTY YT 22 kV—-400/230V Dynll
2A.FUSE
LOCAL —— POWER
CONTROL 3 METER
PANEL (LCP)
MCCB.3P.IC>35kA
GROUND FAULT PROTECTION
1000AT
1250AF
FRTU SAFUSE SW. A B ¢
— R0
3 PILOT LAMP LV.PART
CT.1000/5A
SPACE
FOR
RADIO
1000 A Cu.BUS BAR,100%| NEUTRAL BUS, 25% GROUND BUS
Lm le lm lm LFS LFES MCCB.3P.IC>36kA
) XXXAT 3p
j j j; j I XXXAF
1 7 1 v 1
) y WNEAAINS SN AslWHNRIuATA"A
NENABA TN URN IR UA )

SINGLE LINE DIAGRAM
COMPACT UNIT SUBSTATION TYPE B24— 3-630

630 kVA. 22 kV.—400/230 V.




22 kV SF6 INSULATED RING MAIN UNIT
600 A 200 A 600 A 600 A
O O O O
N @ D N I N @ i N\ ——— @
| | |
1 1 1
| | |
| | |
| | |
| | |
v v v HV.PART
176)- S N I N LCP LCP
HRC FUSE
w\\}»f\ —
3-1/C, 240 sq.mm.XLPE 3-1/C, 240 sq.mm.XLPE
22 kV Cu.CABLE Y7 3-1/C,240 sq.mmXLPE 22 kV Cu.CABLE
T ‘ 22 kV Cu.CABLE ‘
i i
\
Sfl/C, 70 sq.mm. XLPE 22 kV Cu.CABLE
vj/\/ TRANSFORMER 1000 kVA
TR.PART
YT TN 22 kV-400/230V Dynll
2A.FUSE
LOCAL — POWER
CONTROL 3 — METER
PANEL (LCP) MCCB.3P.IC>35KA
O GROUND FAULT PROTECTION
1600AT
1600AF
FRTU S2AFUSE SW. A B C
— R
3 PILOT LAMP LV.PART
CT.2000/5A S 3
SPACE
FOR
RADIO
1600 A Cu.BUS BAR,100% |[NEUTRAL BUS, 25% GROUND BUS
L F1 l 2 l 3 l 4 L 5 L F6  MCCB.3P.IC>35KA
) ) > > ) XXXAT 3p
rrrrrr =~
1 7 1 v 1
) y WNEAAINS SN AslWHNRIuATA"A
NENABA TN URN IR UA )

SINGLE LINE DIAGRAM

COMPACT UNIT SUBSTATION TYPE B24- 3-1000

1000 kVA. 22 kV.—400/230 V.




33 kV SF6 INSULATED RING MAIN UNIT
400 A 200 A 400 A
O O O
ai— da— N\N———— all—{
HV.PART
LCP LCP
HRC FUSE
"lll—\ —
2 2
3-41/C, 240 sq.mm XIPE 3-1/C, 240 sq.mm XLPE
33 kV Cu.CABLE Y7 33 kV Cu.CABLE
N |/
7( : 3-1/C, 70 sq.mm. XIPE 33 kV Cu.CABLE
)C
k/\j/\) TRANSFORMER 630 kVA TR.PART
7YY Y\ 33 kV-400/230V Dynii
2A.FUSE
LOCAL  — POWER
CONTROL 3 —|METER
PANEL (LCP)
@]
MCCB.3P.IC>35kA >1000AT
GROUND FAULT PROTECTION 1250AF
@]
FRTU 2AFUSE SW. A B C
= LV.PART
3 PILOT LAMP
CT.1000/54 E: 3
SPACE
FOR
RADIO
000 A Cu.BUS BAR,100% NEUTRAL |BUS, 25% GROUND BUS
lm le lFa lF4 lFs J,FG MCCB.3P.IC>35kA
); ) ) ) ) B e
rrrrrr =
v ° a ] a v ] a
N2 URAN TR YR W1eIEINSSd m%l,wwfquumﬂ
o a SINGLE LINE DIAGRAM o
WAUW . T WUULRAN SAS-015/48002.
, R COMPACT UNIT SUBSTATION TYPE A36— 1-630 . ,
MWN .13 A, 2548 630 kVA. 33 kV.—400,/230 V. LAWY 1 299971UIU12 LY




33 kV SF6 INSULATED RING MAIN UNIT
400 A 200 A 400 A
O O O
ai— all— al—
HV.PART
LCP LCP
HRC FUSE
"lll—\ l_
3-41/C, 240 sq.mm XLPE 3-1/C, 240 sq.mm XLPE
33 kV Cu.CABLE Y7 33 kV Cu.CABLE
N |/
)( 3-1/C, 70 sq.mm. XIPE 33 kV Cu.CABLE
)C
k/\j/\) TRANSFORMER 1000 kVA TR.PART
7YY Y\ 33 kV-400/230V Dynii
2A.FUSE
LOCAL — POWER
CONTROL 3 —|METER
PANEL (LCP)
MCCB.3P.IC>35kA
O~ GROUND FAULT PROTECTION
1800AT
1600AF
O
FRTU 2AFUSE SW. A B C
——f—
LV.PART
3 PILOT LAMP
CT.2000/54 E— 3
SPACE
FOR
RADIO
1600 A Cu.BUS BAR,100% NEUTRAL BUS, 25% GROUND BUS
l“ le lm lu lFs lFG MCCB.3P.IC>35kA
XXXAT
rTI T T T ™

NaZaiINUANIUNALA

N8AAINSSY

ANslANATUNTNTA

SINGLE LINE DIAGRAM

COMPACT UNIT SUBSTATION TYPE A36— 1-1000

1000 kVA. 33 kV.—400/230 V.




33 kV SF6 INSULATED RING MAIN UNIT
400 A 200 A 200 A 400 A
O O O O
al— e T — a—| ai—
HV.PART
LCP —‘ LCP
HRC FUSE J HRC FUSE
"lll—\ . "|||—\ |—
3-1/C, 240 sq.mmXLPE 3-1/C, 240 sq.mmXLPE
SEV Cu.CABLE §7 ‘7 3-1/C, 70 sq.mm.XLPE 33 kV Cu.CABLE
33 kV Cu.CABLE
[
\ FOR EXTERNAL TRANSFORMER UP TO 630 kVA.
3-1/C, 70 sqmm. XLPE 33 kV Cu.CABLE
(¢
OC
\/\L/ TRANSFORMER 630 kVA
TR.PART
7YY YN 33 kV-400/230V Dynil
2A.FUSE
LOCAL — POWER
CONTROL 3 —|METER
PANEL (LCP)
O
MACB.3P.JC>35kA 1000AT
GROUND FAULT PROTECTION _/ 1250AF
FRTU 2AFUSESW. A B C
——f—
3 PILOT LAMP LV.PART
CT.1000/54 g: 3
SPACE
FOR
RADIO
1000 A Cu.BUS BAR,100% NEUTRAL BUS, 25% GROUND BUS
lFl le lFS 1F4 J’Fs J,FS MCCB.3P.IC>35kA
XxxAT
rrTrr 7070 ™
v - ! a v a
ANZATVUAN TR UR WEIFINISN ﬂq‘ivlwwqﬁ'JUﬂuNﬂqﬂ
T, SINGLE LINE DIAGRAM WUULRZ T SA5=015/48002.

COMPACT UNIT SUBSTATION TYPE A36-— 2-630

630 kVA. 33 kv.—400/230 v. | 7T




FRTU

FOR

SPACE

RADIO

CT.2000,/54A g: 3

1600 A Cu.BUS BAR,1007Z

e MCCB.3P.IC>35kA
GROUND FAULT PROTECTION

1600AT
1600AF

o)

—
3

2A.FUSE SW.

PILOT LAMP

B C

lm

le lFS

lF4 lF5

I TTTTT

NEUTRAL BUS, 25% GROUND BUS

MCCB.3P.IC>35kA
xxxAT

—— 3P
XxxAF

33 kV SF6 INSULATED RING MAIN UNIT
400 A 200 A 200 A 400 A
O O O O
d— a— N—— i
LCP —‘ LCP
HRC FUSE J HRC FUSE

"lll—\ . "|||—\ |—
3-1/C, 240 sq. mm.XLPE 3-1/C, 240 sq.mmXLPE
33 kV Cu.CABLE \V/ \V4 3-1/C, 70 sq.mm.XLPE 33 kV Cu.CABLE

33 kV Cu.CABLE
|
\\_FOR_EXTERNAL TRANSFORMER UP TO 1000 kVA.
e 3-1/C, 70 sqmm. XLPE 33 kV Cu.CABLE
JC
\/\I/\/ TRANSFORMER 1000 kVA
7YY YN 33 kV-400/230V Dynil
2A.FUSE

LOCAL  — POWER
CONTROL 3 — METER
PANEL (LCP)

HV.PART

TR.PART

LV.PART

PRELIMINARY

NaZaiINUANIUNALA

) v ]
W8FINTSN ﬂ'ﬁVLWW'm’JUﬂuNﬂ'm
- SINGLE LINE DIAGRAM r
ALY . T - LULLAZT SAS-015/48002,
. COMPACT UNIT SUBSTATION TYPE A36— 2-1000
Aun 13 N.B. 2548

1000 kVA. 33 kV.—400/230 V.




33 kV SF6 INSULATED RING MAIN UNIT
400 A 200 A 400 A 400 A
O O O O
al A N— al— al—
HV.PART
LCP LCP LCP
HRC FUSE
"|||—\ H
3-1/C, 240 sq. mm.XLPE 3-1/C, 240 sq.mmXLPE
33 LV Cu.CABLE \V/ 3-1/C,240 sq.mm.XIFE 33 kV Cu.CABLE
33 kV Cu.CABLE
[ [
3¢ 3-1/C, 70 sqmm. XLPE 33 kV Cu.CABLE
OC
\/\I/\/ TRANSFORMER 630 kVA
F v TR.PART
7YY YN 33 kV-400/230V Dynil
2A.FUSE
LOCAL —— POWER
CONTROL 3 — METER
PANEL (LCP)
(- MCCB.3P.IC>35kA
GROUND FAULT PROTECTION
1000AT
O~ 12504F
FRTU 2AFUSE SW. A B C
I m——
3 PILOT LAMP LV.PART
CT.1000/5A g_ 3
SPACE
FOR
10
1000 A C4.BUS BAR,100% NEUTRAL |BUS, 25% GROUND BUS
lFl le lFs lF4 J’Fs lFs MCCB.3P.IC>35kA
XXxAT
rrrrrr

NaZaiINUANIUNALA

L} “ 1
N83AINSSH m%l,wwf]muqumﬂ
ey o SINGLE LINE DIAGRAM WUULR2T) SAB=015/48002,
L4 - COMPACT UNIT SUBSTATION TYPE A36— 3—-630
ASudi 13 .. 2548

630 kVA. 33 kV.—400/230 V.




33 kV SF6 INSULATED RING MAIN UNIT
400 A 200 A 400 A 400 A
O O O O
al A N— al— al—
HV.PART
LCP LCP LCP
HRC FUSE
"|||—\ .
3-1/C, 240 sq. mm.XLPE 3-1/C, 240 sq.mmXLPE
33 LV Cu.CABLE \V/ 3-1/C,240 sq.mm.XIFE 33 kV Cu.CABLE
33 kV Cu.CABLE
[ [
)( 8-1/C, 70 sqmm. XLPE 33 kV Cu.CABLE
OC
\/\I/\/ TRANSFORMER 1000 kVA
F v TR.PART
7YY YN 33 kV-400/230V Dynil
2A.FUSE
LOCAL — POWER
CONTROL 3 — METER
PANEL (LCP) MCCB.3P.IC>35kA
O~ GROUND FAULT PROTECTION
> 1600AT
1600AF
RTU Q
FRT 2AFUSE SW. A B C
——
3 PILOT LAMP LV.PART
CT.2000,/5A g_ 3
SPACE
FOR
10
1600 A CY.BUS BAR,100% NEUTRAL [BUS, 25% GROUND BUS
lm le lFS lF4 lF5 lFS MCCB.3P.IC>35kA
XxXxAT
rrrrrr

PRELIMINARY

NaZaiINUANIUNALA

] v Ll
WN183FINTIN m%l,wwf]muqumﬂ
o SINGLE LINE DIAGRAM 4
Ay LT WUULR2T SA5-015/48002.
, - COMPACT UNIT SUBSTATION TYPE A36- 3-1000
Sufl 13 e, 2548

1000 kVA. 33 kV.—400/230 V.




33 kV SF6 INSULATED RING MAIN UNIT
400 A 200 A 400 A
O O O
if—| i~ N—— all—|
HV.PART
LCP LCP
HRC FUSE
"lll—\ —
3-41/C, 240 sq.mm XLPE 3-1/C, 240 sq.mm XLPE
33 kV Cu.CABLE Y7 33 kV Cu.CABLE
N |/
)( 3-1/C, 70 sq.mm. XIPE 33 kV Cu.CABLE
)C
k/\I/\) TRANSFORMER 630 kVA TR.PART
7YY Y\ 33 kV-400/230V Dynil
2A.FUSE
LOCAL — POWER
CONTROL 3 METER
PANEL (LCP)
MCCB.3P.IC>35kA
O~ GROUND FAULT PROTECTION
1000AT
O~ 1250AF
FRTU 2AFUSE SW. A B C
= LV.PART
3 PILOT LAMP
CT.1000/54 E— 3
SPACE
FOR
RADIO
1000 A Cu.BUS BAR,100% NEUTRAL BUS, 25% GROUND BUS
lm le lFa lw, lFs J’Fs MCCB.3P.IC>35kA
) D, ) ) ) )  oep
rrrIrrr =
v - ! a v a
ANZATVUAN TR UR WEIFINISN m‘ivl,wwqmuqumﬂ

SINGLE LINE DIAGRAM

COMPACT UNIT SUBSTATION TYPE B36- 1-630

630 kVA. 33 kV.—400/230 V.




33 kV SF6 INSULATED RING MAIN UNIT
400 A 200 A 400 A
O O O
ai— all— all—{
HV.PART
LCP LCP
HRC FUSE
"lll—\ —
Z %
3-41/C, 240 sq.mm XIPE 3-1/C, 240 sq.mm XLPE
33 kV Cu.CABLE Y7 33 kV Cu.CABLE
N |/
)( 3 3—1/C, 70 sq.mm. XIPE 33 kV Cu.CABLE
C
k/\I/\) TRANSFORMER 1000 kVA TR.PART
7YY Y\ 33 kV-400/230V Dynil
2AFUSE
LOCAL — POWER
CONTROL 3 —|METER
PANEL (LCP) MCCB.3P.IC>35KkA
O~ GROUND FAULT PROTECTION
> 1600AT
O~/ 16004F
FRTU 2AFUSE SW. A B C
— LV.PART
3 PILOT LAMP
CT.2000,/5A E: 3
SPACE
FOR
RADIO
1600 A Cu.BUS BAR,100% NEUTRAL| BUS, 25% GROUND BUS
lm le lpa lm lFs J’Fs MCCB.3P.IC>35kA
XXXAT
TTT T T
v ° a ] a v ] a
A2 URNTILVIAURA WEIFINISN ﬂqﬁvlwwqﬁ'JUﬂuNﬂqﬂ
Y T SINGLE LINE DIAGRAM WUULRZT SA5=015/48002,
i - COMPACT UNIT SUBSTATION TYPE B36— 1—1000 Vo . .
JUN .13 88, 2548 WHUT, 8 20981112 LK
1000 kVA. 33 kV.—400/23O V.




33 kV SF6 INSULATED RING MAIN UNIT

1000 A Cu.BUS BAR,100%

NEUTRAL BUS, 256% GROUND BUS

lFl
I TTTTT

le lFS MCCB.3P.IC>35KkA
XXXAT ap

XxxAF

lF4 J’Fs lFs

400 A 200 A 200 A 400 A
O O O O
al A N— al— al—
LCP —‘ LCP
HRC FUSE J HRC FUSE
"lll—\ . "|||—\ |—
3-1/C, 240 sq. mm.XLPE 3-1/C, 240 sq.mmXLPE
33 kV Cu.CABLE §7 ‘7 3-1/C, 70 sq.mm.XLPE 33 kV Cu.CABLE
33 kV Cu.CABLE
[
\ FOR EXTERNAL TRANSFORMER UP TO 630 kVA.
3¢ 3-1/C, 70 sqmm. XLPE 33 kV Cu.CABLE
OC
k/\I/\/ TRANSFORMER 630 kVA
7YY YN 33 kV-400/230V Dynil
2A.FUSE
LOCAL — POWER
CONTROL 3 —METER
PANEL (LCP) MCCB.3P.IC>35kA
O GROUND FAULT PROTECTION
> 1000AT
0O 1250AF
FRTU 2AFUSE SW. A B C
——
3 PILOT LAMP
CT.1000/54 g_ 3
SPACE
FOR
RADIO

HV.PART

TR.PART

LV.PART

PRELIMINARY

NaZaiINUANIUNALA

L} “ 1
WEIFINTSN m‘ivl,wwqmuquﬂﬂﬂ
Sy o SINGLE LINE DIAGRAM WUULR2T SAB=015/48002,
. - COMPACT UNIT SUBSTATION TYPE B36— 2—630
auy . 13 d.B. 2548

630 kVA. 33 kV.—400/230 V.




33 kV SF6 INSULATED RING MAIN UNIT
400 A 200 A 200 A 400 A
O O O O
al— i N——— a—| ai—
HV.PART
LCP —‘ LCP
HRC FUSE J HRC FUSE
"lll—\ H "|||—\ H
Z Z
3-1/C, 240 sq.mmXLPE 3-1/C, 240 sq.mm[XLPE
33 kV Cu.CABLE \V/ \V4 3-1/C, 70 sq.mm.XLPE 33 kV Cu.CABLE
] 33 kV Cu.CABLE
[
\ FOR EXTERNAL TRANSFORMER UP TO 1000 kVA.
3-1/C, 70 sqmm. XLPE 33 kV Cu.CABLE
(¢
OC
k/\L/ TRANSFORMER 1000 kVA
TR.PART
7YY YN 33 kV-400/230V Dynil
2A.FUSE
LOCAL — POWER
CONTROL 3 — METER
PANEL (LCP)
O MCCB.3P.IC>35kA
GROUND FAULT PROTECTION
1800AT
O~ 1600AF
FRTU 2AFUSE SW. A B C
I m——
3 PILOT LAMP LV.PART
CT.2000,/54 g: 3
SPACE
FOR
RADIO
1600 A Cu.BUS BAR,100% [NEUTRAL BUS, 25% GROUND BUS
lm le lFS 1F4 J’Fs lps MCCB.3P.IC>35KkA
XxxAT ap
v ° a ] a v ] a
NNA2A TN URNTIILVIAUR WEFINSSIN m%l,wwqmuqumﬂ
= a4 SINGLE LINE DIAGRAM =
WAUW . T WUULRAN SAS-015/48002.
Lo - COMPACT UNIT SUBSTATION TYPE B36— 2—-1000
Aaun . 13 N.b. 2548

1000 kVA. 33 kV.—400/230 V.
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NOTES :

1. FIGURE 1 FOR  50-160 kVA TRANSFORMER

2. FIGURE 2 FOR 250-400 kWA TRANSFORMER

3. FIGURE 3 FOR 500-630 kWA TRANSFORMER

4. FIGURE 4 FOR B00-1,250 KVA TRANSFORMER
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NOTES :

1. TIGHTENING TORQUE LEVEL OF BOLTS M12(%) : 5.5 kgf-m

2. THIS DRAWING IS ONLY GUIDING (NOT COMPELLING).

3. DIDDERS ARE AT LIBERTY TO QUOTE THE CONNECTOR
ACCORDING TO MANUFACTURER'S DESIGN, BUT PEA RESERVES
THE RIGHT TO CONSIDER.
FOUR (4) CIRCUITS FOR 1,500 kVA TRANSFORMER
SIX (6) CIRCUITS FOR 2.000 kVA TRANSFORMER
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ADDENDUM

This addendinm is made (o be pant of Specificadon No.: RPRO-027/2560 (Rev. No. 1) COMPACT
UNIT SUBSTATION FOR 22 kV AND 33 kV.
(1) Replace clause 1¢.5 Transformer (page 9 - 12 of 36) by the followings;
1¢.5 Transformer
The transfornier shall be according to PEA’s Specification No.: RTRN-035/2561 (RRev. No.
5) THREE-PUASE TRANSFORMERS FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEMS
WITH ABILITY TO WITHSTAND SHORT CIRCUIT and ils addenduins, with the additional detail,
(1.1) Replace clause 1.2 Oll preservation system (page 2 of 32) of Specification No. I'I'RN-
035/2561 by the followings;
1e.2 Ol preservation system
The transformers shall be permanently scaled and completely oil fill system (without
gas cushion) type (usually corrugated tank). The transformer tank cover shall be bolt tightened to the tank with
suitable gasket sealing.
(1.2) Replace clause 1¢.10 Bushings (page 5 — 6 of 32) of Specification No. RTRN-035/2561 by the
followings;
{c.10 Bushings
Each transformer shall have three (3) high-voltage bushings of cone-shaped,
proimding type and shall be suitable for plug-in terminations/elbow comectars of 200 A continnous current
rating and four (4) or eight (R) low-voltage bushings located on the cover of the tank.
Secondary neutral point of transformer shall be brought out by scparated-insulated
bushing(s) and loaded with rated current

(1.3) Replace clavse le.11 Terminal connectors (page 6 of 32) of Specification No. RTRN-
03572561 Ly the followings;

Ic.11 'Ferminal canncctors
L..V. bushings shall be equipped with terminal pad connecrors (stud type connectars
arc preferable), ol high conductivity bronze and hot-tin dipped. The tennimal pads shall be drilled in

accordance with NEMA standards (9/16" holes on 1 3/4% centers): each hole shall he Tavnished warh ane (1)
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bolt M 12x 60 mm (of at lcast SO mim thread Tengify), one (1) nat, two (2) Nar washers, and ane (1} lock
washer; details of teeminad pads shall be accarding to Drawing No, SA4-015/47002.

(1.4) Replace clause 1¢.15 Initial oil fllling (page 13 of 32) of Specification No. RTRN-035/2561
by tic followings;

1¢.15 Initial oil Nlling

The (ransformers shall be supplicd with initial oil filling. The oil shall be wnused
natural csters according to IEC 62270: 2013, or later cdition.
(1.5) Add the following items in Note: (page 32 of 32) of Speclfication No. RTRN-035/2561;

S. PEA will also accept the (ype test cerificates or test reports of the proposed
transformers after signing the contract. In this case the Bidders have 1o submit test plan including information
i.e. test procedure, laboratory and test date to PEA for consideration instead and the complete type lest
ceriificates and/or test reports shall be submitted for approval before shipmend.

(2) Canccl the rontine test iteins of Transformers in 1¢.1 Routine Tests {page 31 of 36)

(3) Cancel the lype fest itcms of Transformers in 1e.2 Type tests (page 32 of 36)

(4) Cancel Item 2a Design data and guarantee of 22 kV and 33 kV Transformer (Annex C2-3.1 and
Annex C2-3.2)

(5) Add a compact unit substation typc in Table 1 Types of compact unit substatlons (page 5 of 36) as

the following;

Rated RMU consiruction Transformer DMS
Item.- |- - -Type ‘Voltage - - | ——No. of cable -| No: of transformer-| - capacity
interfacing
(kV) feeder switch feeder switeh (kVA)
25 B24-(-500 24 2 ] 500 Yes

(6) Add a compact unit subsiation {ypc tn 2a Design data and gnarantee of Compact unit substation

for 22 & 33 kV 50 Hz underground distribution system (Annex C2-1) as (he following,

EME

PEA
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C2-1) for Type B24-1-500

Invitation to Bid No.:

2a Design data and guarantee of Compact unit substation for 22 & 33 kV 50 11z underground distribution system (Annex

Descriptlon Unit Required data Proposed Data
22kV 22kV

Manufacturer - -
Counfry of origin - -
Type designation - -
Indoor or outdoor insiallation - Outdoor
Applicd standard, publication number and year - -
Rated power kVA -
Number of phascs - 3
Rated frequency Hz 50
Arc-fault test Yes/No Yes
Class of cnclosure - 20
Degree of protection of enclosure: excluding oil pan

- High voltage room/compartment - 1P 34 or better

~  Transformer room/coinpartment - IP 34 or better

- Low voliage room /compariment - IP 34 or better
Overall dimensions :

- Length, maximum mm 3,000

- Width, maximum mm 1,200

- Height, maximum (excluding oil pan) mm 2,700
Net weight kg -
Confimm to provide lifling facilitics Ycs/No Yes
Fault indicators:

- Manufacturer - -

- Calalog number (to be atlached) - -

- Rangpe of suitable overall diameter of cable mm -
EME, -
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C2-1) for Type B24-1-500

Invitation to Bid No.:

2a Design da(s and guarantee of Compact unit substation for 22 & 33 kV 50 Hz underground distribinion sysiem (Annex

Description Unit

Required data

Proposcd Data

Catalog number (lo be attached) - -
Dimensional drawing number (fo be attached) - -

Packing detailed drawing namber (to be afiached) - -

(7) Add an item of compact unit substation type in €3 Schedule of detail requirement as the

following;

Invitation to Bid No.:

C3 Schedule of detailed requirement

.

Item

PEA

Material No.

Quantity Descripfion

35

EM

sci(s) | Compact unit substation, TYPL B324-1-500, for 22 kV S0 117 underground

350 2unit

Cable leeders

51,2 Luny Transfarmer feeder

the NDwg. No. SBS-015/64001

distribution system, awtdoor installation, consisting of:

24 kV SI - insulated ving main unit. consisting ol:

35.2 bunit  Transformey, 22.000-416/240 V. 50 11z, 300 kVA
353 Llot Low-voltage switchgeay and metering

As4d [scl Current sensors, (1 sel -~ 3 units of 1-& CT)

35.5 1.scl Voltagre sensovs, (1 st == 3 units of [-& V17

35.6 1 lot Power supply

357 Luml  Local control pancl with I'RTU

Complete with control and dala terminals aned wiving: ample space for radios
antenna support: and communication cable entrance,

Arrangement of the compact nnil substalion cagnipment shall be as shown on
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2.4.11 Transformer

for 22 kV
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BNEISHNLRNKUUNESI8aZDEAdUA
(ADDENDUM)

[

WA UIANLUUNI8S18azBunalla (ADDENDUM) dlvdetdudiunilsvesailns19dsiavi

RTRN-035/2561

NM13NAddU Lightning impulse test

A1YUAII9azldenn1TAday lightning impulse test 1ialfnluiate 1e.2.2 Test procedure of

Type test and Short-circuit withstand test Y9 (3) hay leb Acceptance test items and

acceptance test procedures f3saluil

(1) Test connections

For the lightning impulse test on the LV windings (Um

connections as the following:

CASE 1:

<

1.1 kV), PEA will accept test

The impulse test sequence is applied to each of line terminals of the tested winding in

succession. The other line terminals of the transformer shall be earthed directly or through

an impedance, or

CASE 2:

The impulse test is applied to all the LV terminals (including the LV neutral) connected

together with the higher voltage terminals earthed.

(2) Test voltage

The standard lightning-impulse voltage and tolerances shall be in accordance with the
IEC 60060-1 as the table below:

Description

HV

LV

Test voltage value

125 kV, peak +3% (for 22 kV system)
170 kV, peak +3% (for 33 kV system)

30 kV, peak +3%

Front time

1.2 ps £30%

Time to half-value

50 ps +20%

Relative overshoot magnitude

not exceed 10 %

The minimum information on the waveshape in the test report shall consist of test voltage,

front time (T1), time to half-value (T2) and overshoot.
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Lanawsu?iuLauuuuﬁwswanﬁaﬂamﬂ 2
(ADDENDUM 2)

@nasRuANLLUTIEsaziBoaaiua (ADDENDUM 2) dlkdeudrunilsvesaasrad gy
RTRN-035/2561

= Y
ASVNAEDUINEN1INSIAV (Acceptance test)

wazdpansnedaulian1nssull ildunuida 1e.5.2 Acceptance test procedures luaia

A v o v = N |
(1) ANSVAFDULWANNTASIITUMUNIVD 1e.5.1(1) 03 (7) wazwrgan (11)

Widuiognanuliouaciidadduwsiazen Wgdudietsusassiems (tem) Alvingiaysva
Vaaudnatu innusnsiansanliduluammsiedt 1
M3t 1
Saaunoudait UIUADLNY YUABE G IER
Jodsudasaan® fdevasouioniinsaeiu fuosiulvivasouliiti
(1nT09) (1A399) ' (1a309)
2 fy 15 2 0
16 9 25 . 3 0
26 6% 90 5 0
91 @ 150 8 0
151 4 500 13 1
W 500 20 1

W Srurumioutadisadaluwdazan WHARILVLNGLAGSAANAR

ViU wndwrumdauwdasiliiunisnegsuinanituiuiragnigsane sufuliveas uliisiny
2 v VY o & v as e Y ¢
aum 599 1 Wingenssunsniunans dudunsmuduraunisniaiuiaglundninmsi

MsNTIRTURER NWA.

(2) MsVeEdUIRaNTISASITUAIYE 1.5.1(8), (9) uaz (10) dmnfuarausnvasdygyn #
T dhumsnagauluta (1) uuan

2.1 Uiveaauanisnsdasuluwdasiie lagRarsurnniuumisudavianualudygily
\ o o LRy ~ 9 = o &
WAaESIENTS (item) Mviunewausfawandoltu auntsned 2 dil

PEA
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Invitation to Bid No.:

C

C1

1a

1b

Material, equipment, and specifications for THREE-PHASE TRANSFORMERS FOR 22 kV AND
33 kV 50 Hz DISTRIBUTION SYSTEMS WITH ABILITY TO WITHSTAND SHORT CIRCUIT

General material and packing instructions

Additional to the general instructions, the following shall be observed:

Scope

These specifications cover three-phase transformers, oil-immersed, natural self-cooled, power range
from 50 kVA to 2,000 kVA, designed and constructed to withstand without damage the thermal and
dynamic effects of external short circuits, suitable for outdoor installation on 22 kV and 33 kV 50 Hz

distribution systems.

Standards

The transformers shall be manufactured and tested in accordance with the following standards:

Thailand Industrial Standard (TIS)
TIS 384: 2543 Power Transformers

International Electrotechnical Commission (IEC)

IEC 60076-1:2011 Power transformers— Part 1: General

IEC 60076-2:2011 Power transformers — Part 2: Temperature rise for liquid-immersed
transformers

IEC 60076-3:2013 Power transformers — Part 3: Insulation levels, dielectric tests and external

clearances in air
IEC 60076-5:2006 Power transformers — Part 5: Ability to withstand short circuit
IEC 60296: 2012 Fluids for electrotechnical applications — Unused mineral insulating oils for

transformers and switchgear

International Organization for Standardization
ISO 12944-5:2007 Paints and varnishes - Corrosion protection of steel structures by protective

paint systems - Part 5: Protective paint systems

LV bushings shall be in accordance with the DIN 42530. HV bushings shall be in accordance
with the DIN 42531.

And all other relevant standards, unless otherwise specified in these specifications.

PEA will also accept the transformers and accessories tested in accordance with the later edition of the

above standards.
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PEA will also accept the type test report in accordance with the previous edition of the above
standards, if there is no significant change in any test items or no additional test item(s) compared with
the above standards. On the other hand, if there is significant change in any test items or there are any
additional test items, the previous edition type test report with the additional test report(s) of the

significant change test item(s) and/or additional test item(s) will be also accepted.
1c Principal requirement

lc.l Service conditions and installation
The transformers shall be designed and constructed for outdoor installation and operation under the
following conditions:
Altitude : up to 1,000 m above sea level
Ambient air temperature : 50°C, maximum
40°C, monthly average, of the hottest month
Relative humidity : upto94%

Climate condition . tropical climate

Table 1 Transformer installation

Transformer Rating
Installation
(kVA)
50 - 250 on concrete pole and on platform
315-1,500 on platform and on concrete foundation
2,000 on concrete foundation

1c.2 Oil preservation system
The transformers of 50 kVA to 500 kVA shall be permanently sealed and completely oil filled system
(without gas cushion) type (usually corrugated tank). The transformer tank cover shall be bolt
tightened to the tank with suitable gasket sealing.
The transformers of 630 kVA to 2,000 kVA shall be conservator system type.

1c.3  Rating
1. Rated power
The rated power, on continuous operation, for transformers shall be as follows:
50 kVA 250 kVA 500 kVA 1,000 kVA 2,000 kVA
100 kVA 315 kVA 630 kVA 1,250 kVA
160 kVA 400 kVA 800 kVA 1,500 kVA
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2. Rated voltages
The rated voltage of windings is given in Table 2.

Table 2 Rated voltage

Rated Primary Voltage Rated Secondary Voltage
22kV,33kV 416/240 V

3. Rated frequency: 50 Hz

lc.4  Core and windings
The cores and windings of transformers shall be as follows:

Table 3 Core and windings

Transformer HV and LV Construction of Windings
Construction
Rating Windings shall
of Core HYV winding LV winding
(kVA) be made of
According to According to According to
50-2,000 manufacturer’s copper only manufacturer’s manufacturer’s
standard standard standard

1c.5 Tappings
The primary windings of transformers shall be provided with full capacity of externally-operated

off-circuit tap changers.
Tapping range: 2 x 2.5% of rated primary voltage

The externally-operated off-circuit tap changer shall be designed for de-energized operation with the
operating handle brought out through the cover of the tank. The operating handle shall have provision
for locking and shall give visual indication of the tapping position without unlocking.

The tap changer shall have a locking device to prevent improper use. The operating handle shall be
rotated in clockwise direction from a high tap voltage to a lower tap voltage. The tap changer shall be
provided with stops to identify the highest and lowest tap position. The tap changer positions shall be
identified by the numbers in sequence. The number “1” shall be designated to the highest tap voltage.
Consequently the number “5” indicates the lowest tap voltage. These identifications shall be in perfect
correspondence to those indicated in the connection diagram on the nameplate. All five positions of
the tap changer shall be operative positions.

The tap positions shall be indelibly marked with weather-proof paint and in a color which shall present

distinctive contrast to the surrounding material.

The operating handle of tap changer shall be made from non-corrosion metal. Plastic is not acceptable.
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1c.6

1c.7

1c.8

Connection symbol

50 kVA to 2,000 kVA transformers shall have connection symbol Dyn 11.

Losses and Short - circuit impedance

The specified or guaranteed losses plus positive tolerance, for each transformer unit shall not be more

than the losses are shown in the Table 4.

Short-circuit impedance shall be measured on the principle tapping of 22 or 33 kV at ambient

temperature then corrected to 75°C.

Short-circuit impedance of the offered transformers shall be as specified in the Table 4 and have

tolerance within +10% except for transformer rating 500 kVA, the short-circuit impedance at 75°C of

transformer rating 500 kVA shall be 6.5 or more.

Table 4 Losses and short circuit impedance

Transformer Watt Loss (W) Short-circuit
Rating No-load loss, for system voltage of : Load loss Impedance at 75°C
(kVA) 22 kV 33kV at 75°C (%)

50 110 170 875 4
100 180 260 1450 4
160 260 370 2000 4
250 360 520 2750 4
315 440 630 3250 4
400 520 750 3850 4
500 610 900 4600 6.5 or more
630 680 1050 5600 6
800 800 1150 7000 6
1,000 940 1300 9000 6
1,250 1150 1530 11000 6
1,500 1380 1850 13200 6
2,000 1800 2140 18000 6

Limits of temperature-rise, above 50°C ambient temperature

Of top oil
Of winding

: not exceeding 50 K

: not exceeding 55 K
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1c.9 Insulation level

The insulation level of HV windings, LV windings and connected parts of transformers shall be as

specified in the Table 5:

Table 5 Insulation level

Insulation Level
Nominal System Voltage
Impulse Test Voltage Power Frequency Test Voltage,
(kV, r.m.s.)
Full-wave (kV, peak) 1-min (KV, r.m.s.)
22 125 50
33 170 70
0.416/0.24 30 10

1c.10 Bushings

1.

Number and location

Each transformer shall have three (3) high-voltage bushings and four (4) low-voltage bushings
located on the cover of the tank.

Secondary neutral point of transformer shall be brought out by separate-insulated bushing(s) and
loaded with rated current.

The HV bushings shall not be completed with the arcing horns.

Material

Transformer bushings shall be made of good commercial-grade wet-process porcelain.

The entire porcelain surface of the bushings that will be exposed after assembly shall be glazed.
The color of the glaze shall be brown.

Electrical characteristics

Transformer bushings shall be capable of withstanding the impulse and low-frequency voltage

specified in the Table 6:
Table 6 Electrical characteristics
Impulse Full Wave Low-frequency, 50 Hz (kV, r.m.s.)
Bushing
(kV, peak) Dry 1-minute Wet 10-second
High-voltage bushings for
125 50 50
22 kV system
High-voltage bushings for
170 70 70
33 kV system
Low-voltage bushings 30 10 10
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lc.11

4. Minimum Clearance

Safety clearance of Transformer bushings shall comply with minimum Clearance Criterion,
which measurement between live part to live part or live part to ground shall be as follows.
- At least 225 mm for 22 kV System
- At least 320 mm for 33 kV System

5. Testreport
The bidders have to submit the test report of bushing with the bid in order to confirm the electrical
characteristic in Table 6 Electrical characteristics, the bidders who cannot submit will be

rejected. The test of bushing can be conducted by manufacturer or third party laboratories.

Terminal connectors
HV bushings shall be equipped with solderless clamp type connectors for aluminium conductor

diameter range from 7.5 mm to 12.6 mm (sizes 35-95 mmz).

Only for 50 kVA to 1.250 kVA transformers: LV bushings shall be equipped with terminal pad

connectors (stud type connectors are preferable), of high conductivity bronze and hot-tin dipped. The
terminal pads shall be drilled in accordance with NEMA Standards (9/16” holes on 1 3/4” centers);
each hole shall be furnished with one (1) bolt M12 x 60 mm (of at least 50 mm thread length), one (1)
nut, two (2) flat washers, and one (1) lock washer; details of terminal pads shall be according to
Drawing No. SA4-015/47002. The connectors shall be provided with mounting hardware (bolts, nuts,

washers, and lock washers) of stainless steel or better.

Only for 1,500 kVA to 2,000 kVA transformers: L'V bushings shall be equipped with solderless clamp

type connectors (stud type connectors are preferable), of high conductivity bronze and hot-tin dipped,

for aluminium and copper conductor sizes, and number of circuits take off shall be as Table 7:

Table 7 Terminal connectors for 1,500 kKVA to 2,000 kVA transformers

Transformer Rating Applicable to Aluminium and Copper Conductors Number of
(kVA) diameter range (mm) sizes (mmz) Circuits
1,500 18.4-29.2 240 - 500 4
2,000 18.4-29.2 240 - 500 6

The connectors shall be provided with mounting hardware (bolts, nuts, washers, and lock washers) of

stainless steel or better. The details of connectors shall be according to Drawing No. SA4-015/47002.
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1c.12 Tank and Tank finish

Tank and cover shall be constructed of welded steel plate suitable reinforced. The joints between the
tank and cover shall be provided with suitable flanges properly bolted together with gaskets.

Tank cover shall have 90° downward bent edges on all sides to protect the gasket under the top cover
from direct exposure to weather.

Gaskets between metal surfaces shall be set in grooves or held in position by retainers so arranged that
all parts are bolted metal-to-metal. The gaskets shall be made of resilient material which will no
deteriorate under the action of hot oil and will remain oil-tight. Gaskets of such material which can be
easily damaged by overpressing are not acceptable.

The transformer tank shall be finished with mounting bracket for surge arrester (Surge arrester
polymer housing type supplied by PEA) and shall be furnished with three (3) earthing terminal
provided for ground leads of surge arrester, see Drawing No. SA4-015/50008.

The bidders have to give the transformer’s tank dimensions which passed type test in 2a Performance
data and guarantee of three-phase transformer (Page 29 of 32).

Tolerance of the transformer’s tank dimensions for the purposed transformer shall be within +3
percent of the declared dimensions which given by the bidders in above information, Otherwise shall
be rejected.

The distance between tank cover (Top plate) and fins which is installed the earthing terminal for surge
arrester shall not less than 200 mm.

The manufacturer’s serial number shall be dented on transformer tank cover.

The manufacture shall prepare 3 mm diameter holes for security seals threading. The first position, the
hole shall be drilled at the right last bolt which fix tank and cover of transformer and the second
position, the hole shall be drilled at the top right of transformer nameplate as Figure 1.

The security seals will be installed by PEA after any transformers pass the witness test or acceptance

test or others depend on PEA’s committee.

Detail A

Security Seal
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Note : The hole shall be drilled by manufacturer and thread with security seal by PEA

Figure 1 Security seal installation

1c.12.1 Painting system
1. Interior surface
Interior surface shall be finished oil resistant paint or vanish.
2. Exterior surface
The painting system will be suitable for an exterior servicing at medium atmospheric-corrosivity
category is as C3, and system number is as A.3.08 in accordance with ISO 12944-5 Table A.3.
The coating system shall be in accordance with the ISO 12944-5 as following:
- Primer coat: The number of coats is one (1) or two (2) coats of Epoxy (Misc) Anti-Corrosive
Primer, the dry film thickness shall not less than 80 pm.
- Subsequent coat(s): The number of coats is two (2) to three (3) of Epoxy Intermediate and
Polyurethane topcoat with RAL 7036 gray color.
- The total number of coats is two (2) to four (4) coats and the dry film thickness of coating
system shall not less than 160 um.
3. Dry film thickness test and test report
The dry film thickness shall be spot checked for each layer of coating. The position of spot checks
is specified as Figure 2 for transformers of permanently sealed type, and Figure 3 for

transformers of conservator system type.
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Figure 2 The position of spot checking for transformers of permanently sealed type.

The distance for spot checking of permanently sealed type is as Table 8:

Table 8 Distance for spot checking of permanently sealed type

Symbols Length Symbols Length

a About 1/2 of width (W1) u About 1/2 of height (H1)
b About 1/5 of width (W2) v About 1/2 of height (H3)
c About 2/5 of width (W2) X About 1/4 of height (H2)
d About 3/5 of width (W2) y About 2/4 of height (H2)
e About 4/5 of width (W2) z About 3/4 of height (H2)
f About 1/2 of width (W3)

g About 1/3 of depth (D)

i About 2/3 of depth (D)
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See detail A
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Figure 3 The position for spot checking for transformers of conservator system type.

g’ﬂj?@@@

| 4
Conservator Tank

The distance for spot checking of conservator system type is as Table 9:

Table 9 Distance for spot checking of conservator system type

Symbols Length Symbols Length

a About 1/2 of height (W1) m About 1/5 of depth (D2)
b About 1/6 of height (W2) n About 2/5 of depth (D2)
c About 2/6 of height (W2) 0 About 3/5 of depth (D2)
d About 3/6 of height (W2) p About 4/5 of depth (D2)
e About 4/6 of height (W2) u About 1/2 of height (H1)
f About 5/6 of height (W2) \ About 1/4 of width (H3)
g About 1/2 of height (W3) X About 1/4 of width (H2)
i About 1/5 of depth (D1) y About 2/4 of width (H2)
j About 2/5 of depth (D1) z About 3/4 of width (H2)
k About 3/5 of depth (D1)

I 1 About 4/5 of depth (D1)
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The bidders have to submit the test report, conducted by the acknowledged testing laboratories or

manufacture, with the bid. The Item offered without submitting the dry film thickness test report

shall be rejected.

1c.12.2 Dry film thickness test report

The cost of all tests and reports shall be borne by the bidders/manufacturers/contractor.

The required information in dry film thickness test report shall be at least the following items:

(1) Transformer information

2)

1c.12.3 Acceptance test procedure of dry film thickness test

1) Manufacturer’s name

2) Model

3) Serial number

4) Number of phase

5) Rated voltage of the high-voltage winding
6) Rated voltage of the low-voltage winding

7) Rated frequency

8) Rated power

9) Rated current of the high-voltage winding
10)Rated current of the low-voltage winding

Panted information

1) Coating system (flow coating or spraying)

2) The information for each coating (Primer coat, Subsequent coat, Top coat) minimum as

following:

- Type of material

Paint Manufacturer

- Require minimum dry film thickness (um) as specified

- Actual dry film thickness (um) (3 reading per 1 spot checks)

3) Technical Data of coats

4) Painting Procedure

The total dry film thickness of coating shall be measured by contractor for acceptance testing and

witness by the PEA’s acceptance committee. Total dry film thickness shall be not less than 160 pm

according to ISO 12944-5. PEA will randomly select the samples of transformer only from the first

lot. The number of samples and criteria for consideration shall be according to Table 10.

PEA reserve the right to send representative to inspect and witness test.

I The cost of all tests and reports shall be borne by the manufacturers/contractor.
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1lc.13 Marking

PEA’s code number and word “SHORT CIRCUIT WITHSTAND” shall be painted, in orange, on

the transformer tank (for transformer having no conservator) or on the conservator tank (for

transformer having conservator) at the position that enables a clear observation, and also be legibly

and durably inscribed on the metal part of nameplate. The code number and dimensions of each letter

to be marked shall be given by PEA after the final of bid consideration.

1c.14 Accessories

The 50 kVA to 2,000 kVA transformers shall be furnished and equipped with the following accessories:

1.  HV and LV bushings, with terminal connectors

2. Bird guard cap (bushing cover), ultra-violet and track resistant material, e.g. polypropylene,

neoprene, etc; which is suitable for exposure to sunlight

3. Earthing terminal for surge arrester, with solderless clamp type connector suitable for flexible

copper insulated ground lead size 16 rnmz, 430 mm long. (See Drawing No. SA4-015/50008)

4. Tap changer

5. Thermometer pocket, transformers shall have a thermometer pocket to allow the measuring of the

top-oil temperature. This pocket shall be placed as shown in the EN 50216-4 (type Al). The

pocket shall be provided with a corrosion-proof cap. The thread shall be protected with silicone-

grease. Dimensions of the thermometer pocket in mm are shown as Figure 4.
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Figure 4 Dimensions of thermometer pockets

6. Nameplate with connection diagram

7. Oil drain valve with plug or cap, installed at the lower part of the tank

8.  Sludge drain plug, installed at the bottom of the tank
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9. Earthing terminal, with solderless clamp type connector suitable for steel stranded conductor
diameter of 9.0 mm (size 50 mmz); complete with lockwasher of stainless steel or better.

10. Lifting lugs

11. Lifting eyes on the cover

12. Oil level gauge

13. Compression type cable lug, for aluminium conductor diameter of 7.5-9.0 mm (sizes 35-50 mmz),
suitable for connecting between HV bushing and surge arrester lead conductor.

14. Only for 50 kVA to 250 kVA transformers: Pressure relief valve on the tank cover, oil filling plug

on the tank cover, and supporting lugs for hanging the transformer tank to pole by using two (2)
M16 machine bolts.

The lugs shall have 600 mm spacing; 500 mm or 400 mm spacing may be used when tank height
will not permit the 600 mm dimension. (See Drawing No. SA4-015/50008)

Only for 315 to 500 kVA transformers: Pressure relief valve on the tank cover, and oil filling

plug on the tank cover.

Only for 630 kVA to 2,000 kVA transformers: Pressure relief valve on the tank cover, oil

conservator with dehydrating breather and oil level gauge. The cylinder of dehydrating breather
shall be of transparent glass. The dehydrating breather shall be easy replaced and filled with

silica-gel not less than 1.0 kg.

15. Only for 315 kVA to 2,000 kVA transformers: Transport rollers
16. Only for 1,000 kVA to 2,000 kVA transformers:

(a) Dial type thermometer with adjustable contact(s)
(b) Double float Buchholz relay having two (2) contacts (for alarm and tripping)

17. Other necessary accessories according to manufacturer’s design.

1c.15 Initial oil filling
The transformers shall be supplied with initial oil filling. The oil shall be according to IEC 60296,
high-quality, clean and dry.
The oil shall be free from Polychlorinated biphenyls (PCB).

1c.16 Nameplate

The following minimum nameplate information shall be legibly and durably inscribed on the metal

part of nameplate:

(1) Manufacturer’s name

(2) Manufacturer’s serial number
(3) Year of manufacture

I (4) PEA’s code number
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1c.17

(5) Contract number and/or PO number

(6) Number of phases

(7) Rated frequency in Hz

(8) Rated power in kVA

(9) Rated voltage in V

(10) Rated current in A

(11) Rated secondary short-circuit withstand current in kA r.m.s.
(12) Tapping voltages in V

(13) Connection symbol

(14) Short-circuit impedance in %

(15) Connection diagram

(16) Type of cooling

(17) Oil quantity in liters

(18) Drain oil quantity in liters (for permanently sealed type)
(19) Total weight in kg

(20) Wording “SHORT CIRCUIT WITHSTAND”

(21) Material of HV and LV winding such as copper winding, cooper foil etc.

Bushing location and terminal markings

Bushing shall locate as shown in the figures below:

Low-Voltage Side

High-Voltage Side

Figure 5 50-250 kVA Tank top view

Low-Voltage Side

High-Voltage Side

Figure 6 315 -2,000 kVA Tank top view




PROVINCIAL ELECTRICITY AUTHORITY

nﬂilwﬁ'l'zugﬁn'm TECHNICAL SPECIFICATION DIVISION

PROVINGIAL ELECTRICITY AUTHORITY

THREE-PHASE TRANSFORMERS FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEMS

WITH ABILITY TO WITHSTAND SHORT CIRCUIT

Specification No. RTRN-035/2561 Approved date : 11/01/2562 Rev. No. : 4 Form No. 02-3S Page 15 of 32

1c.18

1d

le
le.1

The letters A, B, C, a, b, ¢, and n shall be durable marked on transformer tank beside bushings
consequently. The height of the symbols shall not less than 30 mm.

Mark by sticker is not accepted.

Mass
For 50 kVA to 160 kVA transformers: Mass of complete transformer with oil and accessories shall not

be more than 1,000 kg.

For 250 kVA transformers: Mass of complete transformer with oil and accessories shall not be more

than 1,200 kg.

Tolerance of the mass of proposed complete transformers with oil shall be within + 5 percent of the
declared mass of transformer which passed type test given by the bidders in 2a Performance data and

guarantee of three-phase transformer (Page 28 of 32) but the maximum mass shall not exceed the

above allowable mass.
If the mass of complete transformers with oil more than + 5 percent of the declared mass or exceed the

above allowable mass, the transformers shall be rejected.

Packing

For transformers manufactured outside the territories of Thailand, each transformer shall be seaworthy

packed in individual export crate or wooden case which will not be returned.
For transformers manufactured within the territories of Thailand, each transformer shall be packed in
individual crate or wooden case which will not be returned.

Only for 50 kVA to 160 kVA transformers for 22 kV systems and 50 kVA to 100 kVA transformers

for 33 kV systems, each crate or wooden case shall be strong enough for stacking over with at least

another one.
If the crate or wooden case is made of rubber wood (Yang-para), the wooden parts shall be treated
with wood preservative.

The details of wood treatment shall be described.

Tests and test reports

Routine test

Each transformer shall pass the manufacturer’s standard routine tests, and also pass the following tests
in accordance with the relevant standards:

(1) Measurement of winding resistance (IEC 60076-1)

(2) Measurement of voltage ratio and check of phase displacement (IEC 60076-1)

(3) Measurement of short-circuit impedance and load loss (IEC 60076-1)

(4) Measurement of no-load loss and current (IEC 60076-1)
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(5) Applied voltage test (IEC 60076-1 and IEC60076-3)
(6) Induced voltage withstand test (IEC 60076-1 and IEC60076-3)

The Item offered without submitting the list of routine test report shall be rejected.

le.2 Type test and Short-circuit withstand test

For transformers rating of 50 kVA to 250 kVA and the reference transformers

For transformers rating of 50 kVA to 250 kVA and the reference transformers, these transformers
shall be passed all items of type test and short circuit withstand test according to 1e.2.2 Test
procedure of Type test and Short-circuit withstand test. The test result shall be included in one (1)

test report. The test report shall be issued or approved by the same acknowledged independent testing

laboratory according to 1e.3 Acknowledged independent testing laboratories, otherwise will be
rejected.

For the others rating which are not the reference transformers

The transformers shall be passed the following type tests in accordance with the relevant standards:
(1) Temperature-rise test (IEC 60076-2)

(2) Full wave lightning impulse test (IEC 60076-1 and IEC 60076-3)

(3) Measurement of no-load loss and current at 90 % and 110 % of rated voltage (IEC 60076-1)
Type test shall be made on only one (1) unit of each rating. The test result shall be included in one (1)

test report. The test report shall be issued or approved by the same acknowledged independent testing

laboratory according to 1e.3 Acknowledged independent testing laboratories, otherwise will be

rejected.

le.2.1 Short-circuit withstand test
The transformers shall be designed and constructed to withstand without damage by the thermal and
dynamic effects of the external short circuit in accordance with the IEC 60076-5.
The duration of the current I to be used for the calculation of the thermal ability to withstand short
circuit shall be 2 s and the initial temperature for calculation shall be 105°C.
Test procedure of short-circuit withstand test shall be according to 1e.2.2 Test procedure of Type test
and Short-circuit withstand test.
The total number of tests shall be three made in a different position of the tap-changer according to

IEC 60076-5. The duration of each test shall be 0.5 s
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le.2.2 Test procedure of Type test and Short-circuit withstand test

Each transformer, as delineated by its own unique serial number, is required to pass a complete type

test and short-circuit withstand test following the procedures listed below:

(1) Prior to short circuit testing, each individual transformer must pass the routine test, measurement
of no-load loss and current at 90 % and 110 % of rated voltage and temperature-rise tests. Criteria
for the temperature-rise test is presented in 1¢.8 “Limits of temperature-rise"

(2) Upon successfully passing the temperature-rise test, each transformer must then successfully pass
a short circuit withstand test

(3) Finally, lightning impulse shall be tested and all the routine tests including measurement of no-
load loss and current at 90 % and 110 % of rated voltage shall be repeated. Each transformer shall
pass the routine test, measurement of no-load loss and current at 90 % and 110 % of rated voltage
and lightning impulse test.

The impulse test sequence is applied to each of line terminal of the tested winding in succession.

The other line terminals of the transformer shall be earthed directly or through an impedance.

If the laboratories intend to use PEA’s power system as power supply for the short-circuit withstand
testing, the transformer’s manufacturer or the laboratories shall submit technical documents of the test
such as test procedure, test circuit diagram, test and protection equipment, testing date and calculation
of voltage drop in PEA’s power system caused by the test to PEA for consideration and approval
before the tests are proceeded.

It is responsible of the laboratories to compensate all failure or damage occurred to PEA’s power
system caused by the test.

PEA reserves the right to send representatives to witness the test.

The cost of all tests and reports shall be borne by the bidders/manufacturers/contractor.

1e.2.3 Type test and short circuit test report
For 50 to 250 kVA transformers, the bidders have to submit the type test and short circuit test report of
the identical transformer (purchased transformer) with the bid, otherwise shall be rejected
For transformers which rated power more than 250 kVA, the bidders have to submit the following
document with the bid, otherwise shall be rejected.
(1) The type test report of the identical transformer (purchased transformer), and
(2)  The short circuit test report of identical transformer (purchased transformer) or the reference
transformer according to 1e.2.2 Test procedure of Type test and Short-circuit withstand test, and
(3)  The calculation report(l) and others information according to APPENDIX 1.
Note
® In case of the bidders submit the short circuit test report of the reference transformer,

calculation report and others information shall be submitted.
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1e.3

The type test and short-circuit withstand test report of the transformers which are conducted or inspected
by Thailand’s national laboratories/institutes shall be valid within five (5) years count from the issued
date in the test reports to the bid closing date.

For the type test and short-circuit withstand test report of the transformers which are conducted or
inspected by laboratories/institutes, with in other countries shall be valid within ten (10) years count from

the issued date in the test reports to the bid closing date.

PEA will also accept other documents instead of the type test and short-circuit withstand test reports in

the following conditions:

(1) In case the proposed transformer has been supplied to PEA and get the order from PEA’s
Procurement Department or Substation Work Department or Transmission and Distribution
System Work Department (from PEA’s head office), the Purchase Order (PO) or Contact with List
of suppliers or Proposal form can be submitted, or

(2) In case the proposed transformer has been registered for PEA Product Acceptance, the not-expired

registration certificate counted to the bid closing date can be submitted, or

(3) In case the proposed transformer has been registered for Product lists for substation turnkey

project, the not-expired registration certificate counted to the bid closing date can be submitted
instead

However the document in case (1), (2) and (3) shall be proved that the transformer specified in the PO

or Contract with List of suppliers or Proposal form or registration certificate shall be the same product,

type/model and all ratings as the proposed transformer for this bid.

The cost of all tests and reports shall be borne by the bidders/manufacturers/contractor.

Acknowledged independent testing laboratories

The type test and short-circuit withstand test shall be conducted or inspected by the acknowledged

testing laboratories/institutes as follows:

(1) Laboratories/institutes which are members of the Short-circuit Testing Liaison (STL) or
independent laboratories/institutes which are accredited according to TIS 17025 or ISO/IEC
17025 with the scope of accreditation covered the relevant test items, standards and equipment.
The certification and scope of accreditation of the independent laboratories/institutes shall be
submitted with the bid for consideration.

The bidders or manufacturers who are accredited according to TIS 17025 or ISO/IEC 17025
preferring to carry out the type tests and short-circuit withstand test of the transformers with the

laboratories or by the manufacturers themselves, the tests shall be inspected by Thailand’s
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national laboratories, institutes, universities and electric utilities in (2) and other laboratories,

institutes, universities or electric utilities approved by PEA.

(2) Thailand’s national laboratories, institutes, universities and electric utilities, as follow:

- Electricity Generating Authority of Thailand (EGAT)

(3) Other laboratories, institutes, universities or electric utilities approved by PEA. In this case, the

detail of the test facilities of the laboratories shall be submitted to PEA for approval before

proceeding the tests and before the bid closing date. PEA reserves the right to send

representatives to inspect and witness the tests with the cost of the bidders or manufacturers.

le4 The information in the Test report

The minimum information of the transformer in the type test and short-circuit withstand test report

shall be the following items:

1. Transformer information

(1)
2
)
4)
©)
(6)
(7
(®)
©)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
21
(22)

Manufacturer’s name

Model

Manufacturer’s serial number

Number of phase

Rated voltage of the high-voltage winding
Rated voltage of the low-voltage winding
Rated voltage ratio

Rated frequency

Rated power

Rated current of the high-voltage winding
Rated current of the low-voltage winding
Short-circuit impedance at 75°C
Connection symbol

Cooling method

Total mass

Mass of core and winding

Oil quantity

Highest voltage for equipment applicable the high-voltage winding
Highest voltage for equipment applicable the low-voltage winding
Rated insulation level

Type of construction

High-voltage winding type and material
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(23) Low-voltage winding type and material
(24) Cross-section of the conductor in the high-voltage winding
(25) Cross-section of the conductor in the low-voltage winding
(26) Number of strands per turn of high voltage winding
(27) Number of strands per turn of low voltage winding
(28) Number of strands radially across the layer (for all turns) of high voltage winding
(29) Number of strands radially across the layer (for all turns) of low voltage winding
(30) Total number of turns per phase
(31) Number of turns each tap
2. Drawing
(1)  Overall dimensions of transformer
(2)  Tank dimension
(3)  Drawing of cross section area of core
(4)  Drawing of active part
(5) Drawing which show the core and coil information according to Figure 7

rHV inner radial
rTank to winding | ALV inner radial

rZ upper
rLV radial width
| rHV radial width

0

1 | T— Window Height
LV Zmax-] \ \
Z lower—"]

| j \ \ HV Zmax
LV Zmax LV Zmin HV Zmin

Figure 7: Core and coil constructions.

|~Core diameter

N R RN,

3. Photograph of transformers

The color photograph which reveal transformer construction for out-of-tank inspection before and

after short-circuit withstand test shall be in the short-circuit withstand test report.

In case the information in the reports are not completed according to the above requirement, the

bidders will be rejected.
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le.5
le.5.1

le.5.2

Acceptance test items and acceptance test procedures

Acceptance test items

The sample of transformers shall pass the following tests in accordance with the IEC 60076 and IEC
60156 standards:

(1) Measurement of winding resistance (IEC 60076-1)

(2) Measurement of voltage ratio and check of phase displacement (IEC 60076-1)

(3) Measurement of short-circuit impedance and load loss (IEC 60076-1)

(4) Measurement of no-load loss and current JEC 60076-1)

(5) Applied voltage test (IEC 60076-1 and IEC60076-3)

(6) Induced voltage withstand test (IEC 60076-1 and IEC60076-3)

(7) Oil Dielectric Breakdown voltage test (IEC 60156)

(8) Temperature-rise test (IEC 60076-2) o

(9) Full wave lightning impulse test (IEC 60076-3)
(10) Short-circuit withstand test (IEC 60076—5)(2) (only for transformer rating of 50-250 kVA)

(1

(11) Dry film thickness test, the dry film thickness test procedure shall be according to 1c.12.1
Painting system

Note
D" The Ttems (8) and (9) shall be tested on one (1) unit for each contract at the PEA laboratory or
Acknowledged independent laboratories approved by PEA as specified in 1e.3 Acknowledged
independent testing laboratories or manufacturer laboratories depending on PEA’s acceptance
committee

@ The Items (10) shall be tested on one (1) unit for each contract at Acknowledged Independent
laboratories depend on PEA’s acceptance committee approved by PEA as specified in 1e.3
Acknowledged independent testing laboratories.

Any transformers which are out-of-tank for inspection in short-circuit withstand test, the
insulating oil shall be dehydration at manufacture’s factory and oil dielectric breakdown voltage

shall be retested. The report of oil dielectric breakdown voltage test shall be submitted to PEA

before shipment/delivery, for each ordered transformer.

Acceptance test procedures

PEA’s acceptance committee will select the sample of each lot, the number of transformer per lot
according to Table 10. All sampling units shall be transported to PEA laboratory or Acknowledged
independent laboratories for testing according to 1e.5.1 Acceptance test items. The transportation

shall be carried out by the contractor.
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Table 10 The number of sample and criteria for consideration

Sample size of transformers | Maximum number of sample
Number of transformer
for acceptance test failing in the acceptance test
per lot (Unit)
(Unit) (Unit)
2 to 15 2 0
16 to 25 3 0
26 to 90 5 0
91 to 150 8 0
151 to 500 13 1
More than 500 20 1

The number of failing units shall not more than the maximum number of failing sample in the

acceptance test according to Table 10. Otherwise, the transformers in that lot shall be rejected.

In case the failing units are not more than the maximum number of failing sample in the acceptance

test according to Table 10, the contractor has to take responsibility as following procedure.

(1) The contractor has to recheck all delivered transformers in that lot and repair or fix the defective
transformers in that lot.

(2) The contractor shall analyze the problem and send the report to PEA’s acceptance committee
before the lot accepted.

(3) The transformers which are repaired or fixed in that lot shall be retested only in the relevant test
items according to 1e.5.1 Acceptance test items.

After the test, the transformers shall be rebuilt completely by the contractor with free of charge and

send back to PEA with the same amount of the samples.

1f Inspection
To ensure about the quality of transformers, the inspection shall be carried out by the PEA’s
representative (PEA’s witness committee) at following two stages:
- At anytime during receipt of raw material and manufacture/ assembly whenever the PEA desires.

- At finished stage i.e. transformers are fully assembled and are ready for dispatch.
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C2

2a

2b

2c

2d

Material and packing data to be given by bidders

The bidders have to submit the following data and details of transformers and accessories with the bid:

Performance data and guarantee of three-phase transformers. (See pages 26 to 30 of 32)

Drawing of inside tank and overall transformer with dimensions in mm showing of particulars

of normal construction details.

Drawings, with dimensions in mm, of the following accessories:

1. HV and LV bushings

2. Terminal connectors, on HV and LV bushings, with description of materials used for the

component parts

Nameplate with connection diagram

Valve, showing the internal construction

Earthing terminal connector

Dehydrating breather, and details of coupling (if any)
Bracket for surge arrester

Earthing terminal for surge arrester

N kW

Lifting lug

10. Lifting eye

11. Pressure relief valve

12. Thermometer pocket

13. Oil level gauge

14. Oil filling plug

15. Supporting lugs

16. Compression type of cable lug
17. Sludge drain plug

18. Accessories according to manufacturer’s design, if any

Catalogues and/or drawings with details of the following accessories:

1. Dial type thermometer
Double float Buchholz relay

Pressure-relief valve

Core

2

3

4. Bird guard
5

6. HV and LV Winding
7

Off load tap changer
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8. Insulation paper
9. Gaskets
10. Oil drain vale

11. Accessories according to manufacturer’s design, if any
2e Dry film thickness test report
2f Type test and Short-circuit withstand test report

2g List of routine test

2h Drawing of core and coil construction

2i Specifications of transformer oil and test report

2j HYV and LV Bushing test report

2k Others necessary information in order to show that the special test report can prove the

performance of the proposed transformers.

21 Bidders shall propose and quote for recommended spare part list with separate price for each

offered item (e.g., bushings)

2m Packing details
Packing method (shown by drawing(s), and describe packing materials)
Number of transformers in one (1) crate or wooden case (one)
Overall dimensions (L x W x H) of each crate or wooden case in cm
Volume of each crate or wooden case in m’
Gross weight of each crate or wooden case in kg

Number of crates or wooden cases

2n Critical documents of the transformers (See page 25 of 32)

The lists of documents shall be fulfilled and submitted with the bid.
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The Critical documents of the transformers

No. Required documents Proposed technical Reference document
document (Page/Item)
1 HV and LV Bushing test report O Yes U No
2 Dry film thickness test report O Yes O No
3 List of routine test report O Yes O No
4 For 50-250 kVA and the reference transformer O Yes O No
Type test and Short-circuit withstand test report
For transformer more than 250 kVA and is not
the reference transformer
Type test report and calculation report and
accessories information, or
The copy of previous Purchase Order (PO) or | O Yes O No
Contract with List of suppliers or Proposal form,
or
PEA Product Acceptance registration certificate, | 1 Yes O No
or
Product lists registration certificate O Yes O No
5 The TIS 17025 or ISO/IEC 17025 certification | [ Yes O No
and scope of accreditation of the independent
laboratories/institutes (in case the independent
laboratories/institutes are accredited according to
TIS 17025 or ISO/IEC 17025)
6 Performance data and guarantee of the three- | [ Yes O No
phase transformers.
(pages 26 to 30 of 32)
7 Drawing of inside tank and overall transformer | [J Yes O No
with dimensions in mm showing of particulars
of normal construction details.
8 Drawings, with dimensions in mm according to | [ Yes O No
2c
9 Catalogues and/or drawings with details | O Yes I No
according to 2d
10 Drawing of core and coil construction according | [ Yes I No
to 2h
11 Specifications of transformer oil and test report | [J Yes O No
according to 2i
12 | Packing detail(s) according to 2m O Yes O No

1 The items offered without submitting the critical documents shall be rejected
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Invitation to Bid No.:

2a  Performance data and guarantee of three-phase transformers

Manufacturer’s name and country of origin

Type or model
Applied standard
Rated power kVA
Rated frequency Hz
Rated primary voltage v
Rated secondary voltage A"
Connection symbol Dynll
Type of oil preservation system -
Operation duty: continuous operation (Type DB) Yes/No
Max. temperature rise of winding (at full load) K
Max. temperature rise of top oil (at full load) K
Primary tapping: off-circuit condition Yes/No
Number of steps of primary tapping Steps
Per cent of rated voltage of each tapping %
No-load current & Tolerance % & % &
Short-circuit impedance at 75°C & Tolerance % & % &
Losses, for each transformer unit
No-load loss plus positive tolerance W
Load loss, plus positive tolerance, at 75°C W
Efficiency in %, at 75°C and at load:

- 1/2 of rated power and P.F. = 1.0 %

- 1 of rated power and P.F. = 1.0 %
Voltage regulation at P.F. = 1.0 %
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Item ......coceeeees
Bushings HV LV
- Manufacturer’s name -
- Country of origin -
- Applied standard -
- Rated current A
- Full-wave impulse withstand voltage, or BIL kV, peak
- Low-frequency dry 1-minute test voltage kV, rm.s.
- Low-frequency wet 10-second test voltage kV, r.m.s.
- Protection class -
- Colour of glazing -
- Stud thread size, Metric -
Secondary neutral point is loaded with rated current Yes/No
Terminal connectors on HV and LV bushings
- Manufacturer’s name -
- For copper conductor diameter range (HV side) mm
- For aluminium conductor diameter range mm
(HV side)
- For copper conductor diameter range (LV side) mm
- For aluminium conductor diameter range mm
(LV side)
- Number of circuits, take-off (L'V side) Circuits
- Terminal pads are according to PEA’s Drawing No. | Yes/No
SA4-015/47002
Winding HV LV
- Manufacturer’s name (the bidders have to quote not -
more than three (3) manufacturers)
- Country of origin -
- Material: copper Yes/No
- Type of enamel or insulating material of wire -
- Size of wire
- for HV side (diameter) mm
- for LV side (dimension) mm X mm
- Resistance per phase at 75°C Ohm
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- Full-wave impulse withstand voltage, or BIL kV, peak
- Power-frequency test voltage, 1 min kV,rms.
- Construction of winding -
- Current density A/mm’
- Number of layer per coil -
- Number of turns of each coil in tap No.3 Turns
- Number of turns of each tapping position Turns
- Total turns of each coil Turns
Core

- Manufacturer’s name (the bidders have to quote not -

more than three (3) manufacturers)
- Country of origin -
Pressure relief valve
- Manufacturer’s name -
- Country of origin -
- Type or model -
- Operating pressure kg/cm2
- Flow rate at...... kg/cm2 cc/sec
Method of cooling -
Total cooling surface m’
Brand of oil used for initial filling -
Completely assembled transformer shall withstand, kg/crn2
without permanent deformation, a maximum
pressure of
Colour of tank: grey (RAL 7036) Yes/No
Tank finish conforms to PEA’s requirement Yes/No
Quantity of oil filling liters
Mass of core kg
Mass of winding kg
Mass of the part liftable from tank kg
Mass of complete transformer with oil kg
Terminal markings and connections conform to PEA’s | Yes/No
requirement
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Item .....ccooeeneeee
Tank
- Thickness of side wall mm
- Thickness of top plate mm
- Thickness of bottom plate mm
Internal dimensions
- Height mm
- Width mm
- Depth mm
Dimensions of transformer
Overall height mm
Overall width mm
Overall depth mm
Height over cover mm
Total dry film thickness pm
Fin
- Fin radiators or Corrugated thickness mm
- Dimension of each fin (LxBxT) mm
Number of Fins per radiator
- Side of tank -
- Front of tank -
- Total number of fin -
Bushing clearance
Please fill in the shortest of clearance mm
LV to earth mm
HV to earth mm
Between LV bushing mm
Between HV bushing mm
Detail documents of Item 1 on Page 31 of 32 shall be sent to PEA | Yes/No
before shipment/delivery
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X/R ratio -

Rated short circuit current and withstanding

duration
- Current kA
- Duration S

Duration of overload

- 25% overload Minutes
- 50% overload Minutes
Magnetic flux density Tesla

Other :
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Note:

Conditions for documentation and consideration

1.

The Contractor has to supply the following documents in English and/or Thai, before

shipment/delivery, for each ordered transformer:

1.1 Report of routine tests

1.2 Number of turns of each winding, each coil, and each tapping position

1.3 Mass of HV windings and of LV windings

1.4 Type of enamel, temperature class, and size of the enameled wire

1.5 Information for Reference (only one(1) unit per contract). The following information for each

transformer shall be submitted for maintenance purpose.

- Coil height for each winding before assembly and after complete assembly.

- Torque value on clamping bolts or pressure for each winding before assembly and after

complete assembly.

- Photograph of each coil for each phase and photograph of core and coils assembly. The

photograph of each coil shall be taken from the final production process before placing

to the core, top view and front view shall be provided. The photograph of core and coils

assembly shall be taken just prior to place the completed core and coils assembly into

the tank, top view, front view, right view, left view and rear view shall be provided for

complete set of photographs. All photographs shall be 216 mm (8-1/2 in) by 280 mm

(11 in) gloss prints properly labeled relevant to the view taken.

1.6 Invoice and Test report of the following material and accessories used in each supply shall

be submitted.

- Transformer oil

- Silicon steel

- Copper conductor

- Insulation paper and pressboard
- Pressure relief

- Gaskets

- Bushing

- Transformer supervisory equipment
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The above documents shall be sent to the following address:

Transformer Division
Provincial Electricity Authority
200 Ngam Wong Wan Road, Chatuchak
Bangkok Metropolis 10900
Thailand

2. If the material and packing data given by bidders, which are mentioned on Pages 23 to 24 of 32

are estimated or approximated, the bid may be rejected.
3. Delivery time is also one of the important factors to be considered.

4. Partial shipment/delivery is allowed.
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APPENDIX 1

Comparison Method

In case the ability to withstand the dynamic short circuit is demonstrated by comparison between the
reference transformer and similar transformer. In this case the bidders have to submit the short circuit
test report of the reference transformer, calculation report of short circuit force which using Finite
Element Method (FEM) software, all necessary information according to Table 1 Design data of the
reference transformers and the proposed transformers as well as the necessary information in order to
show that the short-circuit withstand test report can prove the performance of the proposed
transformers with the bid.

The short circuit test procedure of the reference transformer shall be according to 1e.2.2 Test
procedure of Type test and Short-circuit withstand test.

For the ability to withstand the dynamic effects of short circuit test, the total number of tests shall be
three made in a different position of the tap-changer according to IEC 60076-5. The duration of each
test shall be 0.5 s

The transformer is considered similar or representative to another transformer (proposed transformers)

taken as a reference if it has the following characteristics in common with the latter:

(1) Same type of operation, for example generator step-up unit, distribution, interconnection
transformer and same rated voltage according to Table 2;

(2) Same conceptual design, for example dry-type, oil-immersed type, core type with concentric
windings, sandwich type, shell type, circular coils, non-circular coils;

(3) Same arrangement and geometrical sequence of the main windings;

(4) Same type of winding conductors, for example, aluminium, aluminium alloy, annealed or hardened
copper, metal foil, wire, flat conductor, continuously transposed conductors and epoxy bonding, if
used;

(5) Same type of main windings for example, helical-, disc-, layer-type, pancake coils;

(6) Absorbed power at short circuit (rated power/per unit short-circuit impedance) between 30% and
130% of that relating to the reference unit, see Table 3;

(7) Axial forces, radial forces, axial winding stresses and radial winding stresses occurring at short
circuit not exceeding 120% of those in the reference unit. (Force shall be calculated by Finite
element program such as FLDI12 etc., Hand calculation shall be rejected)

(8) Same manufacturing processes;

(9) Same clamping and winding support arrangement.

In case the comparison method, the short-circuit withstand test report of the reference transformer and

a calculation report as a result of the comparison between the reference transformer and proposed

transformer shall be submitted with the bid. The calculation report shall give evidence the force and

stress according to item (7) and all necessary information according to item (1) to (9).
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Table 1
Type of operation and rated voltage of the proposed transformers similar to the reference transformers
Type and Rated voltage The reference transformer The proposed transformers
Type 3 Phase only 3 Phase
Rated primary voltage 22 kV 22kV
Rated primary voltage 33kV 33kV
Rated secondary voltage (3 phase) 416/240 V 416/240 V
Table 2
Rated power of the proposed transformers similar to the reference transformers
Rated power (kVA) of
the reference Rated power (kVA) of the proposed transformers
transformers
1 250 315 500"
2 315 315 | 400 | 500"
3 400 315 | 400 | 500"
4 500" 315 | 400 | 500"
5 630 315 | 400 | 500" | 630 | 800 | 1,000
6 800 315 400 500" 630 800 | 1,000 | 1,250
7 1,000 315 400 500" | 630 800 | 1,000 | 1,250
8 1,250 315 400 500" | 630 800 | 1,000 | 1,250 | 1,500
9 1,500 315 400 500" | 630 800 | 1,000 | 1,250 | 1,500
10 2,000 400 630 800 | 1,000 | 1,250 | 1,500 | 2,000
Note :

(N

Based on 6.5% short-circuit impedance. In case the impedance of 500 kVA transformer more than

6.5%, the bidders shall recalculate this table for PEA approval.
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Table 3

Design data of the reference transformers and the proposed transformers

Design value of Design value of
Description
the reference transformers the proposed transformers

Rating (kVA)

% Short circuit impedance

Construction of Core

HV Windings, made of

LV Windings, made of

Construction of HV Windings
(Layer or disk)

Construction of LV Windings
(Layer or Foil)

HV Current density

(please enclosed the calculation sheet)

LV Current density

(please enclosed the calculation sheet)

Axial force HV LV HV LV

(please enclosed software calculation sheet)

Axial stress HV LV HV LV

(please enclosed software calculation sheet)

Radial force HV LV HV LV

(please enclosed software calculation sheet)

Radial stress HV LV HV LV

(please enclosed software calculation sheet)

Same arrangement of main windings and
geometrical sequence as the reference unit
(Yes/No)

(please enclosed the winding detail drawing)

Same clamping and supporting arrangement.
(Yes/No)
(please enclosed the clamping detail

drawing)
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Addendum

The addendum is made to be a part of Specification No.: RTRN-035/2561 THREE-PHASE

TRANSFORMERS FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEMS WITH ABILITY TO
WITHSTAND SHORT CIRCUIT

PEA also accepts the THREE-PHASE TRANSFORMERS FOR 22 kV AND 33 kV 50 Hz

DISTRIBUTION SYSTEMS WITH ABILITY TO WITHSTAND SHORT CIRCUIT as following:

2.1

Tank and tank finish
The distance between tank cover (Top plate) and fins which is installed the earthing terminal for surge
arrester shall not less than 200 mm according to 1c.12, will be effective with bid invitation date from

1" July 2020.

Type test report and Short-circuit withstand test report

During the bidding period in 2019, PEA will also accept type test report and short-circuit withstand
test report after signing the contract. In this case, the bidders have to submit test plan including
information i.e. test procedure, laboratory and test date to PEA for consideration instead and the
complete type test report and short-circuit withstand test report shall be submitted for approval before

shipment.

Type test report

The following type tests shall be in accordance with the relevant standards:

(1) Temperature-rise test (IEC 60076-2)

(2) Full wave lightning impulse test (IEC 60076-1 and IEC 60076-3)

(3) Measurement of no-load loss and current at 90 % and 110 % of rated voltage (IEC 60076-1)

Type test shall be made on only one (1) unit of each rating.

The transformers shall be passed all items of the type tests. The type test shall be conducted or

inspected by the acknowledged testing laboratories/institutes as following:

(1) Laboratories/institutes which are members of the Short-circuit Testing Liaison (STL) or
independent laboratories/institutes which are accredited according to TIS 17025 or ISO/IEC
17025 with the scope of accreditation covered the relevant test items, standards and equipment.
The certification and scope of accreditation of the independent laboratories/institutes shall be

submitted with the bid for consideration.




nrlWvnaugina

PROVINGIAL ELECTRICITY AUTHORITY

PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

THREE-PHASE TRANSFORMERS FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEMS

WITH ABILITY TO WITHSTAND SHORT CIRCUIT

Specification No. RTRN-035/2561 Approved date : 11/01/2562 Rev. No. : 4 Form No. 02-3S Page 2 of 6

2.2

2

The bidders or manufacturers who are accredited according to TIS 17025 or ISO/IEC 17025
preferring to carry out the type tests and short-circuit withstand test of the transformers with the
laboratories or by the manufacturers themselves, the tests shall be inspected by Thailand’s
national laboratories, institutes, universities and electric utilities in (2) and other laboratories,

institutes, universities or electric utilities approved by PEA.

Thailand’s national laboratories, institutes, universities and electric utilities, as follows:

- National Metal and Materials Technology Center (MTEC)

- Electrical and Electronic Products Testing Center (PTEC)

- Thai Industrial Standards Institute (TISI)

- FElectrical and Electronics Institute (EEI)

- Department of Science Service (DSS)

- Testing Laboratory, Electrical Engineering Department, Faculty of Engineering,
Chulalongkorn University

- Electricity Generating Authority of Thailand (EGAT)

- Metropolitan Electricity Authority (MEA)

- Provincial Electricity Authority (PEA)

- Other laboratories, institutes, universities or electric utilities approved by PEA

The bidders have to submit the type test report with the bid

The cost of all tests and reports shall be borne by the bidders/manufacturers/contractor.

Short-circuit withstand test report

The transformers shall be designed and constructed to withstand without damage by the thermal and

dynamic effects of the external short circuit in accordance with the IEC 60076-5.

The duration of the current to be used for the calculation of the thermal ability to withstand short

circuit shall be 2 s and the initial temperature for calculation shall be 105°C.

The ability to withstand the dynamic effects of short circuit shall be demonstrated either:

1.

By testing the identical transformer (purchased transformer). In this case the bidders have to
submit the short circuit test report with the bid, or

By comparison between the reference transformer and similar transformer. In this case the bidders
have to submit the short circuit test report of the reference transformer, calculation report of short
circuit force which using Finite Element Method (FEM) software, all necessary information
according to Table A.3 Design data of the reference transformers and the proposed
transformers as well as the necessary information in order to show that the special test report

can prove the performance of the proposed transformers with the bid.
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For the ability to withstand the dynamic effects of short circuit test, the total number of tests shall be

three made in a different position of the tap-changer according to IEC 60076-5. The duration of each
test shall be 0.5 s

The transformer is considered similar or representative to another transformer (proposed transformers)

taken as a reference if it has the following characteristics in common with the latter:

(1)

2

3

“4)

&)

(6)

(7

®)
©)

Same type of operation, for example generator step-up unit, distribution, interconnection
transformer and same rated voltage according to Table A.2;

Same conceptual design, for example dry-type, oil-immersed type, core type with concentric
windings, sandwich type, shell type, circular coils, non-circular coils;

Same arrangement and geometrical sequence of the main windings;

Same type of winding conductors, for example, aluminium, aluminium alloy, annealed or hardened
copper, metal foil, wire, flat conductor, continuously transposed conductors and epoxy bonding, if
used;

Same type of main windings for example, helical-, disc-, layer-type, pancake coils;

Absorbed power at short circuit (rated power/per unit short-circuit impedance) between 30% and
130% of that relating to the reference unit, see Table A.3;

Axial forces, radial forces, axial winding stresses and radial winding stresses occurring at short
circuit not exceeding 120% of those in the reference unit. (Force shall be calculated by Finite
element program such as FLD12 etc., Hand calculation shall be rejected)

Same manufacturing processes;

Same clamping and winding support arrangement.

In case the comparison method, the short-circuit withstand test report of the reference transformer and

a calculation report as a result of the comparison between the reference transformer and proposed

transformer shall be submitted with the bid. The calculation report shall give evidence the force and

stress according to item (7) and all necessary information according to item (1) to (9).

Table A.1

Type of operation and rated voltage of the proposed transformers similar to the reference transformer

Type and Rated voltage The reference transformer The proposed transformers
Type 3 Phase only 3 Phase
Rated primary voltage 22 kV 22 kV
Rated primary voltage 33kV 33kV
Rated secondary voltage (3 phase) 416/240 V or 400/230 V 416/240 V
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Table A.2
Rated power of the proposed transformers similar to the reference transformer
Rated power (kVA) of

the reference transformer Rated power (kVA) of the proposed transformers
1 100 50 | 100
2 160 50 | 100 | 160
3 250 100 | 160 | 250 | 315 500"
4 315 100 | 160 | 250 | 315 | 400 | 500"
5 400 160 | 250 | 315 | 400 | 500"
6 500" 100 | 160 | 250 | 315 | 400 | 500"
7 630 250 | 315 | 400 | 500" | 630 | 800 | 1,000
8 800 250 | 315 | 400 | 500" | 630 | 800 1,000 | 1,250
9 1,000 250 | 315 | 400 | 500" | 630 | 800 1,000 | 1,250
10 1,250 250 | 315 | 400 | 500" | 630 | 800 1,000 | 1,250 | 1,500
11 1,500 315 | 400 | 500" | 630 | 800 1,000 | 1,250 | 1,500
12 2,000 400 630 | 800 | 1,000 | 1,250 | 1,500 | 2,000

Note :
™ Based on 6.5% short-circuit impedance. In case the impedance of 500 kVA transformer more than

6.5%, the bidders shall recalculate this table for PEA approval.

The transformers shall be passed the short-circuit withstand test according to IEC 60076-5 conducted

or inspected by the acknowledged independent testing laboratories as follows:

(1) Laboratories/institutes which are members of the Short-circuit Testing Liaison (STL) or

independent laboratories/institutes which are accredited according to TIS 17025 or ISO/IEC
17025 with the scope of accreditation covered the relevant test items, standards and equipment.
The certification and scope of accreditation of the independent laboratories/institutes shall be
submitted with the bid for consideration.
The bidders or manufacturers who are accredited according to TIS 17025 or ISO/IEC 17025
preferring to carry out the type tests and short-circuit withstand test of the transformers with the
laboratories or by the manufacturers themselves, the tests shall be inspected by Thailand’s
national laboratories, institutes, universities and electric utilities in (2) and other laboratories,
institutes, universities or electric utilities approved by PEA.

(2) Thailand’s national laboratories, institutes, universities and electric utilities, as follow:

- Electricity Generating Authority of Thailand (EGAT)
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(3) Other laboratories, institutes, universities or electric utilities approved by PEA. In this case, the

detail of the test facilities of the laboratories shall be submitted to PEA for approval before

proceeding the tests and before the bid closing date. PEA reserves the right to send

representatives to inspect and witness the tests with the cost of the bidders or manufacturers.

The short-circuit test reports of the representative transformer which are conducted by Thailand’s

national laboratories/institutes shall be valid within five (5) years count from the issued date in the test

reports to the bid closing date, and valid within ten (10) years for conducting by other countries.

If the laboratories intend to use PEA’s power system as power supply for the short-circuit withstand

testing, the transformer’s manufacturer or the laboratories shall submit technical documents of the test

such as test procedure, test circuit diagram, test and protection equipment, testing date and calculation

of voltage drop in PEA’s power system caused by the test to PEA for consideration and approval

before the tests are proceeded.

It is responsible of the laboratories to compensate all failure or damage occurred to PEA’s power

system caused by the test.

PEA reserves the right to send representatives to inspect and witness the test.

The Item offered without submitting the short-circuit withstand test report shall be rejected.

The cost of all tests and reports shall be borne by the bidders/manufacturers/contractor.

Table A.3

Design data of the reference transformers and the proposed transformers

Description

Design value of

the reference transformers

Design value of

the proposed transformers

Rating (kVA)

% Short circuit impedance

Construction of Core

HV Windings, made of

LV Windings, made of

Construction of HV Windings
(Layer or disk)

Construction of LV Windings
(Layer or Foil)

HYV Current density

(please enclosed the calculation sheet)






