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IEC International Electrotechnical Commission
ANSI American National Standard Institute

NEMA National Electrical Manufacturers Association
BS British Standard

UL Underwriters Laboratories Inc

VDE Verband Deutsher Elektrotechniker

DIN Deutshers Institute Normung

JIS Japanese Industrial Standard

CSA Canadian Standard Association



11

gnumnsI9dau

lunsdlfifesaaeunainm Jas - gunsaitldaumudyaioyRlymaaeuaniiu

framaluil.-

L ANEIMNTINATERS PWAINTalMINe 1Sy

AMEIAINTINANENS UM INENGBINEATAERS

ASUIMENEIERNS NSENSIINeIaEnsiazivelulad

2

3

4. antuwnalulagnszaeunds

5 mslwihduginig vie mslwihunaswa
6

o o o g o o @ Vo o viov
an1duduy Milunvensulaevnly uasldsupnuiureuaingindng

Sleasiwasuazgunsalysznau

STATEMENT OF COMPLIANCE

FOR SOLID RECLOSER

Standard

lc

lc.1

The offered reclosers and accessories are manufactured and tested in accordance

with ANSI/IEEE C37.60, IEC 62271-111, IEC 61869-2, IEC 61869-3
Principal requirement
General

The offered reclosers and accessories are designed and constructed for outdoor
installation on concrete pole(s), as shown in Drawing No. SA2-015/58007 and SA2-015/58008

and operation under the following conditions:

- Ambient air temperature: up to 50°C
- Relative humidity: up to 100%

- Altitude: up to 1,000 m. above sea level

Each set of Recloser is self-controlled device and consists of:
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(1)  Circuit interrupting device,

(2) Control unit,

(3)  Voltage transformer for Power Supply
(4)  Interconnecting control cable,

(5) Mouhting frame, and

(6) Accessories

The reclosers are designed for automatically interrupting and reclosing an AC circuit with
a predetermined sequence of opening and reclosing followed by resetting, hold
closed, or lockout.The reclosers are able to use in loop or load transfer scheme; and
have wide selections of minimum trip settings, time-current curves and other operating
settings. The reclosers are designed to operate properly when the both source side

and load side are de-energized.
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The Reclosers have ratings as follows:

Unit Ratings
Rated nominal system voltage kV 22 33
Rated voltage kv 27 38
Rated frequency Hz 50 50
Rated continuous current A 630 630
Rated symmetrical interrupting current KA r.m.s. 125 125
Rated power frequency withstand voltage, dry, kV r.m.s. 60 70
1 minute
Rated power frequency withstand voltage, wet, KV rm.s. 50 60
10 seconds
Rated impulse withstand voltage (BIL) kV peak 125 150
Minimum creepage distance of bushing or mm 600 900
supporting insulator, from live part to ground
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The Reclosers have the protecting characteristics as follows: '

Unit Recloser data

Rated secondary current (In) A 1
Protecting functions

- Inverse time phase/ground over current protection - Yes

- Instantaneous phase/ground over current protection - Yes

- Negative sequence over current protection - Yes

- Sensitive earth fault (SEF) - Yes

- Directional blocking (forward/reverse) for phase and - Yes

ground protection.

- Synchronizing checking or Live load blocking for  closing - Yes

- Cold load pickup protection - Yes

- Over/under frequency protection - Yes
Phase fault minimum trip level 10-1,600
Ground fault minimum trip level A 5-800
Standard inverse time curve setting - IEC, [EEE
User defined curves curves Upto3
Auto-reclosing shots Upto 4
Reclosing interval time

- first interval second 0.3'3,600

- second & third intervals second 0.3-3,600
Reset delay time (counted from successful reclosed) second 3-3,600

1c.2 Circuit interrupting device

Circuit interruption is performed in the circuit interrupting device using vacuum as the
arc interrupting medium. The vacuum interrupters are encapsulated in the solid dielectric

material, cycloaliphatic epoxy, which has more than 50 years site experience and is well
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proofed in power industry .The operating mechanism is driven by magnetic actuator .The

circuit interrupting device is equipped with the following accessories:

(1)

(2)

(3)
(4)

(6)

(7
(8)

9

Terminal bushings; furnished with terminal pads of high conductivity bronze and

hot-tin dipped. NEMA Standards, two-hole.

Terminal connectors (lugs), for Aluminum conductor diameters range from
14.3 mm to 17.6 mm (size 120 mm” to 185 mmz), which are compression type
of aluminum-alloy and designed suitable for using with aluminum conductor
and the terminal pads; complete with mounting hardware (bolts, nuts, washers,

and lock washers) of stainless steel which are local made.
Bird guard caps.

Bushing current transformers.

Receptacle for control cable.

Manual operating provision, for opening, which is suitable for hook stick

operation.
Nameplate with inscriptions.

Solder less clamp type ground terminal connector, for steel stranded wire

diameter 9.0 mm (size 50 mmz).

Position indicator (CLOSE/OPEN).

(10) Mechanical operating counter.

(11) Others according to manufacturer’s design.

1c.3 Control unit

Reclosers operations are programmed on the control panel of the control unit which is

of microprocessor-based, with preset tripping and reclosing characteristics. Circuits are function

properly up to 60 °C. The control panel are equipped in the control cabinet.
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1c.3.1 Control panel

The control panel includes the following:

(1) Functional key pad.
(2) LCD display.

(3) Separate push buttons for tripping and closing the reclosers.
(4) A Remote/Local switch. While this switch is in the “Local” position, control is

permitted only from the control panel. While the switch is in “Remote” position,
control is permitted only from the Distribution Management System (DMS).

(5) Separate “Open” (green) and “Close” (red) status LED super bright pilot lamps.

(6) Status indication of lockout, malfunction and accessory operation.

(7) Auto-reclosing switch.

(8) Ground trip block switch.

(9) Group A/Group B setting switch.

(10) Remote trip and lockout accessories for external trip signal by hard wiring.
(11) Circuit breaker.

(12) Battery checking function.

(13) Sequence co-ordination function.

(14) An operation counter to indicate the number of operating cycles (trip-close) of the

Recloser for electrical operation (remote control or local control) only.

(15) Event recording.
(16) Measuring parameters are displayed at the front plate of control panel as stated in

Table 1.

(17)  Recloser duty monitoring which is accessible via data port, or digital

communication accessories.

(18)  Load profile monitoring. The load profile monitor provide r.m.s. demand active

power, reactive power and power factor values.
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(19)  Others according to manufacturer’s design, such as:

-Fault location (Takagi algorithm)

Table 1 : Measuring parameters for front panel display

Item | Description Accuracy
1 Phase current Not more than + 2.5 % of reading
2 Phase and line voltage Not more than + 2.5 % of reading
3 Real power (+/-) Not more than + 5.0 % of reading
q Reactive power (+/-) Not more than + 5.0 % of reading
5 Power factor Not more than + 5.0 % of reading
6 Frequency - Not more than + 2.5 % of reading

1c.3.2 Control cabinet

The control cabinet offered is tested in accordance with ANSI and IEC standard or
equivalent. It has a hinged front access door with two-point latch locking system and latch
operating lockable handle. The opening of the cabinet behind the door have perimeter flange
and/or gasket to prevent water entering inside. The control cabinet have a protection class of
IP 54. The control cabinet has included space for mounting the radio. The space is 130 mm

(height) x 210 mm (width) x 165 mm (depth).

The control cabinet has two (2) weather-sealed holes with cable glands, at least 15
mm in diameter, on the bottom and is fabricated with 2 mm sheet steel with painting. It can be

mounted on a pre-stressed concrete pole by using a steel channel.

The control cabinet is provide fabricated from stainless steel (type 304) of not less than

2 mm in thickness. The finishing coat is grey.
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The control cabinet is provided with:
1) Hygrostat controlled heater.

2) Weatherproof fittings for control cables.
3) Provision for handle and padlock.

4) Grounding terminal, with solderless clamp type connector suitable for steel stranded
conductor diameter of 9.0 mm (size 50 mm’ ) ; complete with lockwasher of stainless

steel or better.
5) Circuit diagram of control unit for maintenance purpose.
6) Battery tray, made of acid-resistant material, suitable for supporting the battery and

protection an adjacent equipment from the battery’s electrolyte.

1c.3.3 Distribution Management System (DMS) interface

The recloses have capabilities to be controlled and monitored by the telecommunication
system of the DMS. The control of the recloses communicate with DMS via a Multiple Address
Radio System (MARS) or Cellular Router (provided by PEA).The control unit is capable of
interoperation with DMS over serial and IP network. The control unit is provided with both one serial
RS-232 port for serial network and one Ethernet port for IP network. The control unit is selectable the
active port and is separated with maintenance port. The control unit is provided with two (2) RS-

232 ports, which can be operated under a range
of 2,400 - 115,200 bits per second, in either synthronous or asynchronous data

formats. The serial RS-232 data port is provide hardware handshake and configurable for
disable/enable handshake signal. The RS-232 data port is support the DNP 3.0 communication

protocol using the MARS radio communication system. The Ethernet data port (RJ45) is support
the

DNP 3.0 over IP and DNP 3.0 over IP with Authentication communication protocol using
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the MARS radio communication system or Cellular Router or other IP network

equipments.
The control unit have an internal clock for data collection coordination and time
tagging. This include both sequence of event (SOE) and fault data reporting with a resolution of &

1 ms. relative to internal clock.
The time that communicated with the DMS is configurable to Greenwich Mean Time
(GMT) or local time by selecting and time display on control panel is of local time.

1¢.3.3.1 Analog signals

The control units acquire the ac inputs directly from current transformers/sensors (CTs)

and voltage transformer/sensors (VTs) without transducers and use these inputs to

calculate true RMS, 50 Hz phasor, and other power quality data shown in Table 2.
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Table 2 : Typical list of the input/output points of the aHalog signals

ftem Point name Units Type of analog input Report to Comments
DMS b
Current Voltage Y
1 Current Phase A Amps 1 Polling
2 Current Phase B Amps 1 Polling
3 Current Phase C Amps 1 Polling
a Fault Current Phase A Amps 1 Exception
5 Fault Current Phase B Amps 1 Exception
6 Fault Current Phase C Amps 1 | Exception
7 Voltage A-B kv 1 ‘| Polling
] Voltage B-C kv 1 Polling
9 Voltage C-A kv 1 Polling
10 | Active Power (Three MW 1 Polling Calculated
phase total with sign) point for direct
ac input
11 Reactive Power (Three | MVAR 1 Polling Calculated
phase total with sign) v point for direct
ac input
12 | Power Factor % 1 Polling Calculated
point for direct
ac input
Total 6 6
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The supply to control unit is 110 or 230 Vac. The sampling rate for AC quantities is at
least 12 samples per cycle. The analog-to-digital (A/D) converters have a digital
resolution of at least 12 bits plus sign. The overall accuracy of the analog input system
is at least +0.2% of full scale over the temperature range 0 to 60 C. Linearity is better
than +0.05%. The control unit will be able to report all analog values that have
changed by more than a programmable dead-band from the last value, only the last
changed value was successfully reported to the DMS. The dead-band and point type
(DI or SOE) will be specified for each point individually. In addition, the ability of the

control unit to alarm analog high and low limit violations is desirable.

1¢.3.3.2 Status signals

The state of each status point is reported to the DMS on an exception basis. That is, a
status point is not reported to the DMS during normal scanning unless the point state has
changed from the last normal scan. The control unit also report the state of selected status
points upon receipt of a demand scan request from the DMS. All status point is able to be

specified point type (DI or SOE) for each point individually.The status points as shown in Table

3, as follows.



22

|

|

Table 3 : Typical list of the input/output points of the status signals

ltem Point name Descriptor Contact/ Point Type | Report to DMS by
Status Type
1 | Recloser Close/Open status Close/Open DC-25 SOE Exception
2 | Control Mode status Remote/Local SC-25 DI Exception
3 | AC power supply status Normal/Alarm SC-25 DI Exception
4 | Recloser malfunction status Normal/Alarm SC-25 DI Exception
5 | Enclosure door open status Normal/Alarm SC-25 DI Exception
6 | Ground trip blocking status Normal/Blocked SC-25 DI Exception
7 | Reclosing on/off status On/Off SC-25 Di Exception
8 | Recloser operating status Normal/Operate SC-25 SOE Exception
9 | Recloser Lockout status Normal/Lockout SC-25 SOE Exception
10 | Phase A fault detected Normal/Trip SC-25 SOE Exception
11 | Phase B fault detected Normal/Trip SC-2S SOE Exception
12 | Phase C fault detected SC-25 SOE Exception
Normal/Trip

13 | Earth fault detected Normal/Trip SC-2S SOE Exception
14 | Group B setting trip status Normal/Trip SC-25 SOE Exception
15 | Group setting status Group A/Group B SC-25 Di Exception
16 | Voltage sensor status Normal/Fail SC-25 DI Exception
17 | Battery voltage status Normal/Fail SC-25 DI Polling

18 | Hot line tag status SC-25 DI Exception

On/Off
Total 18
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Remark: !

1) SC-2S (Single Contact, Two-State Status) - Two possible position of single contact
used in such a way that one position indicates an alarm or failure state and the

other indicates the normal state.

2) DC-2S (Double Contact, Two-State Status) - Two separate contact used as a
complimentary pair in such a way that one contact indicates an open state and the
other indicates a closed state with conflicting indications representing a state that

is considered INVALID.
3) SOE - Digital Input With Time Tagging

4) Di - Digital Input Without Time Tagging

1c.3.3.3 Control signals

The control unit include the following types of control points to support control actions
initiated by the DMS master stations. To support the above capabilities, the control unit include
momentary control outputs and latching control outputs. Latching outputs remain in a given state
until a subsequent command changesthe control output state. Control point selection by the
DMS shall be canceled if the operate command is not received within a programmable time
period measured at the control unit by a “Command Receipt” timer. The control unit’s
Command Receipt timer shall be in addition to the “Select Verification” timer in the DMS. The
Command Receipt timer is adjustable between 10 and 60 seconds. The time period is initially
set at 10 seconds. All control points follow a Select-Check back-Before-Operate (SCBO)

procedure for control operation.

Control Unit is able to send the control-related status code to DMS following the DNP3.0

standard.
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|
Table 4 : Typical list of the output points of the control signals

[tem | Point name Digital Control Point
Output Type

1 Close/Open Command 1 SCBO

2 Reclosing On/Off Command 1 SCBO

3 Ground Trip Normal/Block Command | 1 SCBO

4 Group Setting Group A/Group B 1 SCBO
Command

5 Hot Line Tag On/Off Command 1 SCBO
Total 5

We will fully demonstrate conformance to the above requirements, on the proposed

Reclosers , prior to acceptance of the Bid, if required. Such demonstration will be within one

(1) month of a request issued by LPRU according to the attachment No.1.

1c.3.4 Software and firmware

Control unit use Graphic User Interface (GUI) as an configuration tool have an user
interface to monitor the system in real-time such as status, analog value. Every new firmware

will be tested with Authority before implemented in the field.
1c.3.4 Electric surge protection

The equipment offered is constructed and tested to meet the applicable standards of
IEC 60255-5, or ANSI/IEEE C37.90.1 and ANSI/IEEE C37.1 The electric surge protection’ is

separated from Surge Protective Device (SPD) and installed as follows:

- Connected between Line and Neutral (L-N)
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- Connected between Neutral and Ground (N-G)

The SPD have rating as the follows:

- Standard :IEC 61643-11
- Arrester class : class Il
- Nominal voltage, U, : 240 VAC

- Maximum continuous operating voltage, U, (L-N) : 350 VAC

- Maximum continuous operating voltage, U, (N-G) : 264 VAC

- Nominal discharge surge current, I, (8/20 us) : 20 kA per phase
- Max discharge surge current, |, (8/20 ps) : 40 kA per phase

- Response time (L-N) ' :<25ns

- Response time (N-G) : < 100 ns

- Voltage protection level, Up (L-N) 1< 1.8kV

- Voltage protection level, Up (N-G) i< 1.5kv

0 0
- Temperature range :-40 Cto80 C

1c.3.5 Terminal blocks

Terminal blocks provided are of bare wire compression type, heavy-duty, molded block

type with moulded insulating barrier between terminals. Each terminal block and individual

terminal have removable white marking strip for marking circuit designation. No more than two

(2) wires are connected to any terminal. Adequate space and hardware

are provided for routing of the field wiring within the control cabinet.
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1c.4 Bushing current transformers

The bushing current transformers can measure load and fault currents on each phase

and supply current input to the control unit. The output is 1A at the rated normal current.

The bushing current transformers have an accuracy of + 3% at the rated normal current and +

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

The above accuracy are maintained while connected to the current input card and

other equipment according to manufacturer’s design. The bushing current transformers are
protected against open secondary circuits.

1c.5 Voltage sensors

The offered recloser include of internal voltage sensors designed and assembled by a
resistive voltage divider techniques.

1c.6 Voltage transformer

We will supply (1) voltage transformer or auxiliary transformer, 500 VA, 230 VAC output

Terminals on H.V. side are equipped with solderless clamp type terminal connectors for

aluminum conductor diameter range of 6.9 mm to 12.6 mm (size 35-95 mmz).
1c.7 Power supply

The power supply board is installed in the Control cabinet. Under normal condition,
the power supply is from the voltage transformer. In case of AC power failure, the DC power
supply is provide the power to the Recloser and associated equipment from backup battery
pack installed inside of control cabinet. The output voltage of battery charger is 24 VDC. In
addition, the 12 VDC, 5 A, THD < 3% at rated terminal voltage, power supply with 40 VA is
available for the radio. The backup battery pack is of maintenance free rechargeable. It has
sufficient capacity to sustain operation of the equipment (including control unit and radio) for
twelve (12) hours and is still able to provide the power for two (2) open-close cycles of the

control at the ambient temperature and in the expected service conditions specified in 1c.1.

The backup battery pack has a life expectancy not less than five (5) years at 25°C. The battery
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charger is fully temperature compensated and the range of working input voltage at 110 VAC to 230
VAC. The battery is of sealed lead acid.

To prevent deep discharge of the batteries on loss of AC power source, the battery charger
automatically disconnect all circuitry fed by the batteries when the battery voltage falls below
a preset value. If the battery voltage discharged bélow the preset value, the time to fully
recharge the whole batteries doesn’t exceed twenty-four (24) hours. In order to prevent serious
batteries discharging, the direct current power will be cut off when voltage stays under the
minimum preset value. Each set of battery chargers is provided with battery voltage alarm

which the indicator is displayed on the local control panel (Alarm LED).
1c.8 Interconnecting control cable

The interconnecting control cable is 10 meters which is sufficient for connecting
between the circuit interrupting device, control unit, and transformer. The cable is locally
made and is PVC insulation, PVC sheath, and copper conductor. Cable entrances to the circuit
interrupting device and control unit are made by means of suitable coupling plugs and

sockets.

1c.9 Mounting frame

The locally made mounting frames are provided. All steel parts, except stainless steel,

are hot-dip galvanized according to the attached table “THICKNESS OF ZINC COATING”.
All necessary mounting hardware (e.g. bolt, nut, washer, lock washer) to completed the

erection are furnished
1c.10 Manufacturer’s experience and guarantee period See reference lists.

The contractor has to guarantee the quality of the reclosers consisting of circuit interrupting
device, control unit and voltage transformer, for three (3) years from the date of issuance of the

notice of acceptance.

1c.11 Training

1c.11.10peration Training
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The three (3) days operation training course for 12 people will be provided at the Authority’s

head office. The training materials include the Recloser user’s manual are included in the cost of
proposed training course. The offer price is not include training room and facility charges (if

any).
1c.11.2 Maintenance Training

The maintenance training course for 4 people is quoted. We will provide all training

Material and facilities including maintenance tools and others special tools. We permit LPRU
to reproduce any of the training materials and to tape training sessions for internal use. The

offer price is not include training room and facility charges (if any).

1c.12 Marking
LPRU code number and contract number will be painted in orange, on both the

Recloser (circuit interrupting device), voltage transformer, control cabinet, mounting frames and

export crate/wooden case.
1d Tests and test reports

The Reclosers pass the manufacturer’s standard routine tests, and also pass the
routine tests in accordance with the reference standards. The type tests in accordance with

the referent standard are made and submitted to the Authority.

1d.3 Acceptance tests

Inspect and randomly sampling the reclosers for testing by LPRU acceptance

committee.
The number of the samples will be as follows:

(1) Three (3) samples, for the supply of not more than 100 sets

(2) Five (5) samples, for the supply of more than 100 sets

The acceptance test items will be as follows:
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(1) The circuit interrupting device and control unit shall have the acceptance test

items same as all items of the routine test specified in clause 1d.2.

(2) The bushing current transformer shall have the acceptance test items same as all
items of the routine test specified in clause 1d.2 except the Inter-turn overvoltage

test is not required.

(3) The voltage transformer shall have the acceptance test items same as all items of

the routine test specified in clause 1d.2.

Manufacturing inspection

LPRU reserves the right to send the representatives by LPRU expense to inspect

material, equipment, process and tests during manufacturing, at any time he deems

necessary. The  contractor shall provide free access to the facilities where the equipment is

being manufactured and shall satisfy the representatives that the material, equipment,

process and tests are in accordance with this specification and the purchase contract.

le

Packing

The Reclosers, accessories, instruction, and test certificate are seaworthy packed in

individual export crates. The circuit interrupting device, control unit, voltage

transformer and supply transformer are packed separately.
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Technical data of the automatic circuit reclosers and accessories

Descriptions

Proposed data

Manufacture and country of origin

Type or model

Applied standard, publication number and year

Rated voltage kv 27.0

Rated frequency Hz 50

Rated continuous current A 630

Rated symmetrical interrupting current KA r.m.s. 12,5

Rated power frequency withstand voltage, dry, 1| kV r.m.s. 60

minute

Rated power frequency withstand voltage, wet, kV rm.s. 50

10 seconds

Rated impulse withstand voltage (BIL), not less than | kV, peak 125
mm 600

Minimum creep age distance of bushing or
supporting '

insulator, from live part to ground




31

]

Technical data of circuit interrupting device

Descriptions

Proposed data

Manufacture and country of origin
Type or model

Applied standard, publication number and year

Interrupting medium

Vacuum

Insulation material

Encapsulated with

External insulation material

Cycloaliphatic Epoxy

Operating mechanism - Magnetic Actuator
Expected life of operation mechanism times 2,500
Recommended inspection schedule of operating - Maintenance
mechanism free
Guarantee contact life in term of number of operation - 5,000

Total weight (Approx.) ke 115
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Technical data of bushing current transformer

Descriptions

Proposed data

Manufacture and country of origin

Type or model

Applied standard, publication number and year

Current transformer ratio

1,000:1

Rated burden

VA
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Technical data of voltage transformer

Descriptions

Proposed data

Manufacture and country of origin

Type or model

Applied standard, publication number and year

IEC 61869-1:2007,
IEC 61869-3:2011

Standard - [EC 61869-3:2011
Rated frequency Hz 50
Type - outdoor type
Rated primary voltage -V 22000
Rated secondary voltage \Y 230
Rated output VA 500
Voltage factor - 1.2 / Continuous
Voltage regulation % 5%
Rated power frequency withstand voltage, 1-
minute

- primary winding kVrm.s. 65

- secondary winding kV r.m.s. 3
Rated impulse withstand voltage at primary | kV peak 125
winding
Creep age distance of bushing, from live part mm 795
to ground
Total weight kg 100

(Approx.)
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to ground

Total weight ke
(Approx.)

100

Technical data of control unit

Descriptions

Proposed data

Manufacture and country of origin
Type or model

Applied standard, publication number and year

Protecting functions
- Inverse time phase/ground over current - Yes
protection
- Instantaneous phase/ground over current - Yes
protection
- Negative sequence over current protection - Yes
- Sensitive earth fault (SEF) - Yes
- Directional blocking (forward/reverse) for phase and - Yes
ground protection
- -Synchronizing checking or live load blocking for closing - Yes
- Cold load pickup protection Yes
- Over/under frequency protection - Yes
Time-current curve number (to be attached) ) ANSI, IEC
Phase fault minimum trip level A Adjustable 10-1,600
Ground fault minimum trip level A Adjustable 5-800
Standard inverse time curve setting - ANSI, IEC
User defined curves curves Upto 3
Auto-reclosing shots Uptod
Reclosing interval time
- first interval seconds 0.3-3,600
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Reset delay time (counted from successful reclosed) seconds 3-3,600

Note : Conditions for documentation and consideration

1. We will supply documents in English as follows:

(1) One (1) instruction book for installation, operation, and maintenance;
specifications of insulating material; and a routine test of the reclosers (circuit
interrupting device, bushing current transformer, control unit and voltage
transformer) which shall be packed together with each Recloser.

(2) Three (3) sets of instruction book and recommendation at which time interval
the Recloser parts require attendance which shall be sent to the Authority,

sixty (60) calendar days before the first sHipment, at the following address:
Lampang Rajabhat University

119 Moo 9 Lampang - Mae Tha Road,

Muang District, Lampang, Thailand, 52100

2. We guarantee the quality of the Recloser (circuit interrupting device), control
unit and voltage transformer for three (3) years from the date of issuance of the

notice of acceptance.
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- |EC 60076 : POWER TRANSFORMER.

- ANSI C57.12.00 - 1960: GENERAL REQUIREMEMT FOR LIQUID IMMERSED.

- ANSI C57.12.10 - 1997: REQUIREMENT FOR TRANSFORMER 230,000
VOLTS AND

- BELOW , 833/862 THROUGH 60,000 / 80,000 / 100,000 KVA,
THREE - PHASE.
- TIS 384-2000 : STANDARD FOR POWER TRANSFORMER.
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- RATE FREQUENCY : 50 Hz.

- RATED CAPACITY . (KVA) : anuitsslunuy

- RATED PRIMARY VOLTAGE. : 22 KV, 3-PHASE 3-WIRE (DUAL VOLTAGE)

- RATED SECONDARY VOLTAGE. : 400Y/230V. 3-PHASE 4-WIRE

- HV NO-LOAD TAP CHANGER. ‘ D +2,-2X25%

- VECTOR GROUP. : Dyn 11

- LOAD LOSS ( AT 100% PF ) . ladify 1.5% i RATED
CAPACITY.

- NO-LOAD LOSS. : Wssyluseunsvegey

- IMPEDACE VOLTAGE. (AT RATED CURRENT)  : ®gssuingd - 6%

- HV RATED INSULATION LEVEL.

- IMPULSE WITHSTAND VOLTAGE (PEAK) . 125 KV

- POWER FREQUENCY WITHSTAND VOLTAGE (RMS): 50 KV
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nsstauwilugeg e Lﬁ'aﬁﬁﬂmmmasmm%uﬁauawusﬁﬁgﬂsznauﬁ’u olL

TANK.

TANK Wwag COVER Fowhannuiuimdnuazuseneudaulaefmuuduse anansonusie

ausurenhiufiussyneluldlaglhifinnsthfuvdoyuaas # COVER dosdiauiu

flusy TANK ¢hg BOLT ageutunuinasil SEALING GASKET wila HOT OIL PROOF

REUSEABLE TYPE letosfiunisiadu wazau®u TANK uay COVER audassinu

nssdsvheaazenn wazguimdeudesiuaiiy newvhnsmady EPOXY PAINT.

TRANSFORMER  OIL azfiasrunsnsas uawdl DIELECTRIC STRENGTH Juflsauiu

viamaiitualaemsiniwiesiu

gunsniusenau ( ACCESSORIES )

wifauvaslifininds deafigunanivseneu egnaeeswieluil

451 DIAL TYPE THERMOMETER WITH MAXIMUM POINTER %‘aﬁaaﬁashaﬁaa 2
CHANGEOVER CONTACTS lmsdi 2 SETPOINTS WITH SEPARATE
ADJUSTMENT dwifufwuasgamgiiite ALARM uag TRP 1ilaiin OVER
TEMPERATURE.

4.5.2 BUSHING ﬁ”’w’}'ﬁul,l,iaqauaztms‘i"l wiou TERMINAL CONNECTORS fimanza
dwsudaiuanglwin %Se BUS DUCT

453 ARCING HORN.

454 OIL LEVEL GUAGE.

45,5 OIL DRAIN VALVE uwag PLUG.

45,6 OIL FILLING CAP.

457 OIL CONSERVATOR TANK. (@wdunsioutasuunn 3500 kVA awld)

458 SLUDGE DRAIN PIPE wag PLUG.

459 DEHYDRATING BREATHER. ( SILICA - GEL)

4.5.10 PRESSURE RELIEF VENT.
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4511 TAP CHANGER Wwuu OFF — LOAD OPERATION.
4.5.12 RADIATOR FIN.
4.5.13 EARTH TERMINAL.
4514 NAME PLATE wansswaziBensns 4 vemmsioutasiu q
4.5.15 JACKING FACILITIES.
4.5.16 MOVING FACILITIES.
4.5.17 LIFTING LUG.
4.5.18 gUnsaiUsENaUBUY AMNIRTEILYBIHER
n3Anks
yifouasiwihimds  Feshndamuiumisiissyluwuy Redoradsuudadd e
wanzaulaglasuanu
Wureunngmuaununisiene  seafulumusuustihvesdauasndulumunguie

suisuvaansindvisadu

N1SNAZBY

vifouvadlwiiinds Fewilunsvaaeu TYPE TEST wie DESIGN TEST ausnasgmdl
fwuadnedy  uenanil vifeuvaslwitmnga Fesunsmageu ROUTING TEST 9
ydlssnugrdaviosnduiiliuiiveniy  dilasfesdisnerunmedeudaniiiofiansan
oyfAseTIenseing o Aidesinnimeaey egifesdassenaude.-

- RATIO TEST.

- RESISTANCE MEASUREMENT.

- IMPEDANCE VOLTAGE.

- LOAD LOSS TEST.

- ON - LOAD LOSS TEST.

- EXCISTATION CURRENT TEST.

- POLARITY uwaz PHASE — RELATION TEST.

- OIL LEAKAGE TEST ( awgvsloudasuuu OIL IMMERSED )
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1. anussensmly

¥

afimunlaseurquAnaNd®  uaznsindsveawadndnsyaglwiuseih  (DISTRIBUTION

BOARD) unseindelos (PANELBOARD) uwawalndsinieaseuq dauduumswiafasetiunds (WALL

MOUNTED)
2. unsadndnsyaneliin (DISTRIBUTION BOARD)

2.1 wasaindnssanelndndunaeadndusesiuues LOAD usazdiu  lnenszanardalnii
Turunseindeion (PANELBOARD) vequnsallwilnuqasing o Zeifldeszuulnih
Unfi  (NORMAL POWER SUPPLY) wazszuulwihdhsesgnidu (ESSENTIAL POWER

SUPPLY) MU vuslusuukasseasidunil
2.2 AUABINISNNATUNITODNLUULAZANTESS

n.  mseenuuukaznsaendulumuuinsgiu ANSI, NEMA, IEC w3a DIN e

WarlFudussuundai 400Y/230 Taasi 3 wia 4 ane 50 Fn

7. CABINET sondunuufnassiindemuiissyliluuy  dgvindhe  GALVANIZED
CODED GUAGE SHEET WITH GREY BAKED ENAMEL FINISHED  uszgUa-iUn
funtiily FLUSH LOCK  uazdesll KEY LOCK ¢he  uawdiosdl CIRCUIT
DIRECTORY WITH CLEAR PLASTIC COVERING Uen CIRCUIT #ine 9 Anoejiieh

Usggnelu

A.  BUSBAR fisiaffuiiu BREAKER #aaiu PHASE SEQUENCY TYPE

=

3. MAIN CIRCUIT BREAKER #ealu MOLDED CASE CIRCUIT BREAKER U
AMPERE TRIP uag INTERRUPTING CURRENT CAPACITY mafirmuslsiluuuy
Usznaume INSTANTANEOUS ~ MAGNETIC SHORT CIRCUIT TRIP uag

THERMAL OVER CURRENT TRIP  ansilundnfneifendu FEEDER CIRCUIT

BREAKER #umna tienisvieuiidumudi (CO-ORDINATION)
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1
2. BRANCH CIRCUIT BREAKER 1‘8’ CIRCUIT BREAKER %1i® MOULDED CASE CIRCUIT
BREAKER, QUICK-MAKE, QUICK-BREAK, THERMAL MAGNETIC AND TRIP
INDICATING ﬁ‘umﬂmuﬁisq‘lﬁu LOAD SCHEDULE  wazsiaudunansioue

WgIU MAIN CIRCUIT BREAKER

2. NAMEPLATE unsafindsiosusuensdie NAMEPLATE, NAMEPLATE dawieiag
1 a & Y & oo & & o v @
wiunanafinaosdy  Fuweniluden uaztululuden  nsunvadndaviiide
nspviuuukuwaaRnden edullsUszneudundn  famlvdeszusingilvdun

frladauu NAMEPLATE Wulusiauansliluwuu

L2 a o

o a ) a v 1 v Y & =

¥, HNNAT LLN\‘]?[']G\‘EV!ﬂLLNQ ﬁ@ﬂﬁ“ﬂ?\?ﬂiﬂ@%ﬂUﬂ Qﬂaqﬁﬂﬂ‘l'lvm']iﬂ PIVIUDNEN
= A o

NUWLAYNIT YU YUIRYDY CIRCUIT BREAKER way LOAD ‘UUWIWV]‘UsL’JﬂJ

Taldieaminlunisingesne

mMsfndaukeadndfosRnfnnansliluluy  wealndraRnsatunialag EXPANSION

BOLTS 7imsnzauuaziasfinmigd 1.80 lns aniudiaseauuuvasuneing
3. uaeEIntgay (PANELBOARD)

3.1 wiseindies  Wuwssaindildmugunsiehdalwihliud  LOAD #eq  Tnedl
BRANCH CIRCUIT BREAKER 1lusiamuau LOAD usiaznguwsausazia snufmualy

WUUYSaRNY PANELBOARD SCHEDULE
3.2 mmé{aqmsmaé’wumiaaﬂuuuu,azm‘;a%ﬂa

n. PANELBOARD #aseonuuuiumusnasgiues NEMA Tasa$rdnSaaingudn
CIRCUIT BREAKER #l¥dwifu PANELBOARD infisldfuszuuluf 400Y/230
Taav 3 wid 4 a@e 50 1§85 vi5a 240 1aavl 1 wd 2 @1g 50 185N AUAIMUALY

wuuway PANELBOARD SCHEDULE

9. CABINET douduuuufinaes fgviwihe GALVANIZED CODE GAUGE SHEET

=,

STEEL WITH GREY BAKED ENAMEL FINISH fiUszgDa-Uadumninduuuy

FLUSH LOCK
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BUSBAR #isefuiu BREAKER #oaifiu PHASE SEQUENCY TYPE  uazifunuuiild

filu PLUG-ON %38 BOLT-ON CIRCUIT BREAKER

MAIN CIRCUIT BREAKER #iaaillu MOLED CASE CIRCUIT BREAKER i AMPERE
TRIP uss INTERRUPTING CURRENT CAPACITY  sufifviusilluwuy
Usenaunae INSTANTANEOUS MAGNETIC SHORT CIRCUIT TRIP 4ag THERMAL
OVER CURRENT TRIP msillundnsusiifienty FEEDER CIRCUIT BREAKER

'
@ @ s

FUNY Lﬁﬂﬂ'\'ﬁﬁﬁﬂﬂﬂﬁﬂﬂ‘l’\lﬂﬁﬂu (CO-ORDINATION)

BRANCH CIRCUIT BREAKER fiaaifuiuyu QUICK-MAKE, QUICK-BREAK, THERMAL
MAGNETIC AND TRIP INDICATING uaesfuuuu PLUG-ON %38 BOLT-ON TYPE
flvuneniiszylilu PANELBOARD SCHEDULE Tne CIRCUIT BREAKER #eaidiu

NAnNUILALITU MAIN CIRCUIT BREAKER

NAMEPLATE wad@indeoudniuauansie NAMEPLATE, NAMEPLATE #aevindng

uHunanafnaesty  tuuenludin  wazrulududvn  msunzadndiwilede
o 1 - [ dl 1 d L2 v U Qs
nsgviuunsunaaRnden  eduleyseneuiuudy  dawilideasusingdun

sruladauu NAMEPLATE Wulusiauanaliluiuu

&/ 2/ <t (% o

L4 Ll N ] d ' a L4 o ' L=
RN Agagvng ABIURINIINDYNUA Qﬂﬁ']’)ﬂﬂ'l’!ﬁuﬂﬂﬂ YITEUIUDN

Y

MUNUEVIAT UIPENY  VUIAUD9 CIRCUIT BREAKER uay LOAD wialafiusiin

v o ° 1y
Tallieazmnlunisungessnem

3.3 msfinm HARMINUNTEE EXPANSION BOLT flwiinsay wiiefnssuy SUPPORTING

d L. 2 d’l =t L7 - ’d ] d'
NG Tﬂaszﬂuqq 1.80 wms PINNUTITLAVUUVDIUBAIRTA U UAUTUEN

Tuwuu

DISCONNECTING SWITCH %38 SAFETY SWITCH

4.1 DISCONNECTING SWITCH 38 SAFETY SWITCH #on@ntuniuuinsgy  NEMA

%38 IEC HEAVY DUTY TYPE

4.2 SWITCH dmsasiniuduwuy BLADE ¥Meauwuy  QUICK-MAKE, QUICK-BREAK

& o« [y 4 a 1Y v
anunsaneaiuaIndladau Wielauszgiumih
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4.5

4.6

42 -

ENCLOSURE  muwsgnu NEMA 1 sufuguanusiumdn viuedouded  GRAY-
BAKED ENAMEL dwiuldnelusansinluuasmiu NEMA 3 R susinusiuminagy
GALVANIZED wulndiousmed GRAY-BAKED ENAMEL dwiuldneusneiasiviiu
Uszqlladumiids INTERLOCK Au SWITCH BLADE  Tagamnsadauseqldide

BLADE agjlusiuvus OFF Wi

WA AMPERE RATING Swwaudameuasduau PHASE ThTulumuseyluuuuvdels

Youniwunwes PROTECTING EQUIPMENT fidumn

goihmuelisl FUSE T4 FUSE CLIPS 1uuuu SPRING REINFORCED Tneaunnves

FUSE Tduwuiendude 4.4

msfiads WiAaRsiusfmussyluiuy lngssdumugeainiu 1.80 wms Sesefuuy
a (3 a a a z 1= o & o Yy g = -3 af I3 L4
Y89a3nd Tunsilusiudnseluficnds vserdum Tdasauurdalasandniudause T

a L3 A&I R J =2 LY 3 (1
ﬁ?ﬂ%@\?ﬂ’]ﬂﬂﬂl&lﬁ@ﬂﬂ’)’] 1.00 AT DITTAUVUVDIAINY

CIRCUIT BREAKER BOX (ENCLOSED CIRCUIT BREAKER)

5.1

17l MOLDED CASE CIRCUIT BREAKER il AMPERE TRIP RATING $113u POLE ey

seylunuu

5.2 ENCLOSURE Wulummimnasg iy NEMA Tneil

n.  NEMA 1 Wu91n SHEET STEEL WITH GRAY-BAKED ENAMEL FINISH dwsuldeu

Ansanglusinisiag U

¥. NEMA 3 R Wu91n ZINC COATED STEEL WITH GRAY-BAKED ENAMEL FINISH

dusuldanuiasinisusneians

5.3 msinds Wilulumauvusluuilneduuuy FLUSHED MOUNTING e SEMI-

FLUSHED MOUNTING dw5uluaias wag SURFACE MOUNTED dusunisusn

81A13 lAgeaInite 1.50 wns feszAuuugn
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mudaanisialy

ssuUsoatny (GROUNDING SYSTEM) smadermuaiildsiuiiantseeasfiuvesseuulngi
(SYSTEM GROUND) gunsailwith (EQUIPMENT GROUND) uazgunsaidu q  fifulave
susnafinszualniuidoswinmswmilenimelnih wu viedesanglnfisansanglniia a«

] a & v anvo v & = vy @ &
lngmssieasiiuil ddilamuualiilueendu Wemaunguasuinsgrudeeluil-

F Y- a )
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a

AU"

npsgruieraasaienninidinaundinuiend "TSES. 24-1984 msnoad

a

ﬂu"

NATIONAL ELECTRICAL CODE (NEC) ARTICLE 250

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) NO.78

wanaesy (GROUND ROD)

2.1 wananedAulvld COPPER CLAD STEEL GROUND ROD  wwawdusngudnanslivdn
i 5/8 i wazemiliitiosndt 10 v Sruaudeud 3 wdnduly Welildaudm

289n15897U (GROUNDING RESISTANCE) Litfiu 5 laviu

2.2 MSUNVENE8AY AR ALARL A NININAIINUENT AL manUsElIal 3.00  LUAS
1 Y] s = % lld‘ 1 =2 ¥ 7 [ &’ A ¥ @ R 1
Wiy  leendnanshuilliideuneieiumesiidmesunsuuauividnlidesnin

70 msnefiadiung wazmsifeurivuslildSs EXOTHERMIC WELDING wde 19 CLAMP

k4
o

nlafunssusesgnnmann UL (UL LISTED) Aifwmustilddwmsunulunsdil
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a4

@18m1 (GROUND CONDUCTOR)

2/

aneAulildiimeuns Fuuunveseeiuluingusyashnng o doudusail-

3.1 awAudwdussuulwih (SYSTEM GROUND)  Lilesiansgud (NEUTRAL) énuvfe
9l (SECONDARY) womsfouvadiwihasiu  suswesmeduiflitusgfumnnvesas

) <
Audvaszuulnitusunised 1

3.2 faledilaivusvdenandunuulifenn seuuluihvedasenistl deslisyuusoas

Audmiugunsallwih (EQUIPMENT GROUND) Tnglsimdunnsdad:-

n. lasslaveseuuentesgunsalliinasnawviedssanslniiuay/vise s19wanglih

v ' a

ﬁLﬂuT,aMzmaqQﬂmaamuﬁwﬁaﬁﬂaaﬁu

9. 29395d1eUsu (FEEDER CIRCUIT) wagnsaseosy (BRANCH CIRCUIT)  dwisulwd

L

Mae wasiehiulnih desdianedniasiu (GROUND CONDUCTOR) muglusig

f. 2995gpvdmsUlnHuasadng vaulildviedasanelnin waz/mse s1919E el
Wulansdushiiasmuls Nadseaiulaliin viessvangluin waz/m3e 19909
Q’j 1 o 1 1 d
anglwihlugnsieasiueereioiiaamnialni

1. vinavssaeinhaulituegiuruievesgunsnilesiuueseesiy 9§ aumised
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4.1 syuureashudmivgunsalfiy WUy gunsaidiarvsellnd Dilivdnanedu uazene
= a Qll GJ 1 ¥ 1 a d .7 =
futennanedualuaunnalude 3 TnemUuAIUBIUYaINISHBaRUAINaNaURY
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a 2 Y v Y = ¢ ¥ [
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SuganN AN
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gl 1 specification No. RCBL-038/2560 fwnliwsil

Material, equipment, and specifications for SPACED AERIAL CABLES FOR
RATED VOLTAGES OF 22 kV C1 General material and packing instructions
Additional to the general instructions, the following shall be observed: 1a
Scope These specifications cover 22 kV spaced aerial cables with compact
stranded aluminum conductor, shield, insulation and jacket. 1b Standards
The spaced aerial cables shall be manufactured and tested in accordance
with the following standards: Thailand Industrial Standard (TIS) TIS 2341-
2555 Aluminium space aerial power cables with XLPE insulated and
sheathed for rated voltage of 25 kV (Except insulation and jacket thickness
used the technical data in Table 1 and Table 2) And all other relevant
standards, unless otherwise specified in these specification. PEA will also
accept the spaced aerial cables tested in accordance with the later edition
of the above standards. 1c Principal requirement 1c.1 General The cables
shall be compact stranded aluminium conductors, single-core type, with
semi-conducting material conductor shield, cross-linked polyethylene
insulation, and cross-linked polyethylene jacket. The cables shall be
capable of installing and operating under the following conditions: System
voltage : 3-phase, 22 kV Rated frequency : 50 Hz Conductor temperature -
for normal operation : 900 C continuously - for emergency overload
condition : 1300 C - for short-circuit condition : 2500 C Ambient air
temperature : up to 400 C
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- Construction The construction of 22 kV spaced aerial cables shall conform
to the following requirements and technical data as shown in Table 1 and
Table 2 respectively. (1) Conductor The aluminium conductor shall be
compact round concentric-lay-stranded in accordance with the TIS 293 and
technical data shown in Table 1 and Table 2. (2) Conductor shield Over the
conductor, semi-conductive cross-linked polyethylene shall be extruded as
conductor shield layer. The semi-conductive extrusion shall be made in the
process of tandem or simultaneous extrusion with the insulation and jacket.
The conductor shield shall be of a material compatible with the conductor
metal, and shall be uniformly and firmly bonded to the overlying
insulation. The average thickness and the minimum thickness of the
conductor shield of 22 kV spaced aerial cables are specified in Table 1 and
Table 2 respectively. (3) Insulation The insulation shall be unfilled, no
carbon black cross-linked polyethylene (XLPE) processed from peroxide
cross linking agent, whose properties meet all the requirements as specified
in TIS 2341. The average thickness of the insulation of 22 kV spaced aerial
cables shall not be less than the nominal value specified in Table 1 and
Table 2 respectively. The minimum thickness of the insulation shall not be
less than 90 percent of the nominal value. (4) Jacket The jacket shall be
filled carbon black cross-linked polyethylene which contains no less than
2% and no more than 10% of carbon black by weight with tracking
resistance, whose properties meet all the requirements as specified in TIS
2341. The average thickness of the jacket of 22 kV spaced aerial cables
shall not be less than the nominal value specified in Table 1 and Table 2
respectively. The minimum thickness of the jacket shall not be less than 90

percent of the nominal value.
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