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STATEMENT OF COMPLIANCE 

FOR SOLID RECLOSER 

Standard 

The offered reclosers and accessories are manufactured and tested in accordance 

with ANSI/IEEE C37.60, IEC 62271-ill, IEC 61869-2, IEC 61869-3 

Ic Principal requirement 

lc.1 General 

The offered recl.osers 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) Mounting 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 ioop 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. 



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. 12.5 12.5 

Rated power frequency withstand voltage, dry, 

1 minute 

kV r.m.s. 60 70 

Rated power frequency withstand voltage, wet, 

10 seconds 

kV r.m.s. 50 60 

Rated impulse withstand voltage (BIL) kV peak 125 150 

Minimum creepage distance of bushing or 

supporting insulator, from Live part to ground 

mm 600 900 

13 
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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 

- Instantaneous phase/ground over current protection 

- Negative sequence over current protection 

- Sensitive earth fault (SEF) 

- Directional blocking (forward/reverse) for phase and 

ground protection. 

- Synchronizing checking or Live load blocking for closing 

- Cold load pickup protection 

- Over/under frequency protection 

- 

- 

- 

- 

- 

- 

- 

- 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Phase fault minimum trip level 10-1,600 

Ground fault minimum trip level A 5-800 

Standard inverse time curve setting - IEC, IEEE 

User defined curves curves Up to 3 

Auto-reclosing shots Up to 4 

Reclosing interval time 

- first interval 

- second & third intervals 

second 

second 

0.3-3,600 

0.3-3,600 

Reset delay time (counted from successful reclosed) second 3-3,600 

lc.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 



15 

proofed in power industry .The operating mechanism is driven by magnetic actuator .The 

circuit interrupting device is equipped with the following accessories: 

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

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

(2) Terminal connectors (lugs), for Aluminum conductor diameters range from 

14.3 mm to 17.6 mm (size 120 mm2  to 185 mm2), 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. 

(3) Bird guard caps. 

(4) Bushing current transformers. 

(5) Receptacle for control cable. 

(6) Manual operating provision, for opening, which is suitable for hook stick 

operation. 

(7) Nameplate with inscriptions. 

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

diameter 9.0 mm (size 50 mm2). 

(9) Position indicator (CLOSE/OPEN). 

(10) Mechanical operating counter. 

(11) Others according to manufacturer's design. 

lc.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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lc.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 (Ta kagi 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 (+1-) Not more than ± 5.0 % of reading 

4 Reactive power (+1-) 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 

lc.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 ftange 

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 fabcated with 2 mm sheet steel wTh 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 mm2 ); 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. 

lc.3.3 Distribution Management System (DM5) 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 synchronous 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 P 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. 

lc.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. 

S 
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TabLe 2 : Typical List of the input/output points of the ahalog signaLs 

Item Point name Units Type of analog input Report to 

DMS by 

Comments 

Current Voltage 

1 Current Phase A Amps 1 Polling 

2 Current Phase B Amps 1 Polling 

3 Current Phase C Amps 1 Polling 

4 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 

8 Voltage B-C kV 1 Polling 

9 Voltage C-A kV 1 Polling 

10 Active Power (Three 

phase total with sign) 

MW 1 Polling Calculated 

point for direct 

ac input 

11 Reactive Power (Three 

phase total with sign) 

MVAR 1 Polling Calculated 

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 (AJD) 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 60C. 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. 

lc.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. 
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TabLe 3 : TypicaL List of the input/output points of the status signaLs 

Item Point name Descriptor Contact! 

Status Type 

Point Type Report to DM5 by 

1 Recloser Close/Open status Close/Open DC-2S SOE Exception 

2 Control Mode status 
Remote/Local SC-2S DI Exception 

3 AC power supply status Norma VAlarm SC-2S DI Exception 

4 Recloser malfunction status Norma VAlarm SC-2S DI Exception 

5 Enclosure door open status Norma VAlarm SC-2S DI Exception 

6 Ground trip blocking status Norma VBlocked SC-2S DI Exception 

7 Reclosing on/off status On/Off SC-2S DI Exception 

8 Recloser operating status Norma VOperate SC-2S SOE Exception 

9 Recloser Lockout status Normal/Lockout SC-2S SOE Exception 

10 Phase A fault detected Normal/Trip SC-2S SOE Exception 

11 Phase B fault detected Normal/Trip SC-2S SOE Exception 

12 Phase C fault detected 

NormaL/Trip 

SC-25 SOE Exception 

13 Earth fault detected Normal/Trip SC-2S SOE Exception 

14 Group B setting trip status Norma Virip SC-25 SOE Exception 

15 Group setting status Group 1AJGroup  B SC-2S DI Exception 

16 Voltage sensor status Norma VFail SC-2S DI Exception 

17 Battery voltage status Normal/Fail SC-2S DI Polling 

18 Hot line tag status 

on/off 

SC-25 DI Exception 

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-25 (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 In put Without Time Tagging 

lc.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 

Item Point name Digital 

Output 

Control Point 

Type 

1 Close/Open Command 1 SCBO 

2 Reclosing On/Off Command 1 SCBO 

3 Ground Trip Norma VBlock Command 1 SCBO 

4 Group Setting Group WGroup B 

Command 

1 SCBO 

5 Hot Line Tag On/Off Command 1 SCBO 

Total 

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. 

lc.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. 

lc.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 instalied 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 II 

- 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 ps) : 20 kA per phase 

- Max discharge surge current, 'max (8/20 ps) : 40 kA per phase 

- Response time (L-N) : ~ 25 ns 

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

- Voltage protection level, Up ([-N) : ~ 1.8 kV 

- Voltage protection level, Up (N-G) : ~ 1.5 kV 

- Temperature range : -40 °C to 80 °C 

lc.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. 



lc.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. 

lc.5 Voltage sensors 

The offered recloser include of internal voltage sensors designed and assembled by a 

resistive voltage divider techniques. 

lc.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 mm2). 

lc.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 lc.1. 

The backup battery pack has a life expectancy not less than five (5) years at 25°C. The battery 

26 
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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 below 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). 

lc.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. 

lc.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 

lc.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. 

lc.11 Training 

lc.11.lOperation Training 
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The three (3) days operation training course for 12 people will be provided at the Authoty'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). 

lc.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). 

lc.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. 

id 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. 

ld.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 ld.2. 

(2) The bushing current transformer shall have the acceptance test items same as all 

items of the routine test specified in clause ld.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 ld.2. 

ld.4 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 

Item  

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 

minute 

kV r.m.s. 60 

Rated power frequency withstand voltage, wet, 

10 seconds 

kV r.m.s. 50 

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

Minimum creep age distance of bushing or 

supporting 

insulator, from live part to ground 

mm 600 
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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 

Cycloaliphatic Epoxy 
External insulation material - 

Operating mechanism - Magnetic Actuator 

Expected life of operation mechanism times 2,500 

Recommended inspection schedule of operating 

mechanism 

- Maintenance 

free 

Guarantee contact life in term of number of operation - 5,000 

Total weight (Approx.) kg 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 - IEC 61869-3:2011 

Rated frequency Hz 50 

Type - outdoor type 

Rated primary voltage V 22000 

Rated secondary voltage V 230 

Rated output VA 500 

Voltage factor - 1.2 / Continuous 

Voltage regulation % 5% 

Rated power frequency withstand voltage, 1-

minute 

- primary winding 

- secondary winding 

kV r.m.s. 65 

kV r.m.s. 3 

Rated impulse withstand voltage at primary 

winding 

kV peak 125 

Creep age distance of bushing, from live part 

to ground 

mm 795 

Total weight 

(Approx.) 

kg 100 
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to ground 

Total weight 

(Approx.) 

kg 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 

protection 

- Instantaneous phase/ground over current 

protection 

- Negative sequence over current protection 

- Sensitive earth fault (SEF) 

- Directional blocking (forward/reverse) for phase and 

ground protection 

- Synchronizing checking or live load blocking for closing 

- Cold load pickup protection 

- Over/under frequency protection 

- 

- 

- 

- 

- 

- 

- 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

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 Up to 3 

Auto-reclosing shots Up to 4 

Reclosing interval time 

- first interval 

- Second & third intervals 

seconds 

seconds 

0.3-3,600 

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 Rect.oser. 

(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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Ii wtJiJ OIL IMMERSED 

V 0 V 2.' 2.' V 0/ 0.' 
n,fl,flJvu L flfl U?I3J1JI V11 

1Lfl'W1J 1IflI 6?J1J L1 J't1JL1J'IJU 

V 2.' 0 
6Jn1-lt.- 

2. 'rn (STANDARD)  

1Ld13 V1J IL "LIJ1J OIL IMMERSED INN 
V 

*1 ci 

dO 

- IEC 60076 POWER TRANSFORMER. 

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

- ANSI C5L12.10 - 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. 

IEEE C57.12.00-2000 
2.' V V 

3. M (RATING)  
V V 2. dl 2.' 0 0.' V ci V 0.' 

LL1J1*1n 

- RATE FREQUENCY : 50 Hz. 

- RATED CAPACITY. (KVA) : 

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

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

- HV NO-LOAD TAP CHANGER. : +2 , -2 X 2.5% 

- VECTOR GROUP. : Dyn 11 

- LOAD LOSS (AT 100% PF) : 'bJLi 1.5% RATED 

CAPACITY. 

- NO - LOAD LOSS. : fl1J 

- IMPEDACE VOLTAGE. (AT RATED CURRENT) : W 4 - 6% 

- HV RATED INSULATION LEVEL. 

- IMPULSE WITHSTAND VOLTAGE (PEAK) : 125 1KV 

- POWER FREQUENCY WITHSTAND VOLTAGE (RMS): 50 1KV 
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a v I 
NOISE LEVEL (ii 1 w) : 60 db. iin'n 

4.  

4.1 CORE HIGH GRADE, NON AGING, GRAIN-ORIENTED SILICON STEEL. 

PREMEABILITY. iii LOSS n1trnj LAMINATION ii 

POSITIVE LOCKING DEVICE. 

4.2 WINDING. 

INSULATION LEVEL t,i TEMPERATURE RISE i1ci flflIL 1fl51 
I a a.' 

MECHANICA STRENGTH 'A THERMAL EFFECT nnnn SHORT 

CURCUIT i,i1Ji T' CORE LL WINDING 
a V 'II 0 21 21 

n 1 rn-w1  L in n-icin OIL 

TANK. 

4.3 TANK i,ii COVER Vrui€ 
21 2.' a a. a a a, V a 

n COVER JIL11J'U 

fJ TANK u BOLT iiii SEALING GASKET Ji HOT OIL PROOF 

REUSEABLE TYPE I htT1fl1'J I'j TANK tIi COVER 

nYi) II 1,LMjiJ 4inu EPDXY PAINT. 

4.4 TRANSFORMER OIL nn DIELECTRIC STRENGTH IJ3J1J 
a V 

Y1Jvi flIfl Cl°i 

4.5 Jn'innj (ACCESSORIES) 
V a a, 2, a ( I 2.' a.' 
I1fl1l JnJni iJi 

4.5.1 DIAL TYPE THERMOMETER WITH MAXIMUM POINTER i€u 2 

CHANGEOVER CONTACTS Ii 2 SETPOINTS WITH SEPARATE 

ADJUSTMENT ALARM II TRIP OVER 

TEMPERATURE. 

4.5.2 BUSHING IIL*i YiJ TERMINAL CONNECTORS J'1?tJ 

v BUS DUCT 

4.5.3 ARCING HORN. 

4.5.4 OIL LEVEL GUAGE. 

4.5.5 OIL DRAIN VALVE Ii PLUG. 

4.5.6 OIL FILLING CAP. 

4.5.7 OIL CONSERVATOR TANK. ( inrw 3500 kVA WhJ) 

4.5.8 SLUDGE DRAIN PIPE iii PLUG. 

4.5.9 DEHYDRATING BREATHER. (SILICA - GEL) 

4.5.10 PRESSURE RELIEF VENT. 
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4.5.11 TAP CHANGER wu'j OFF - LOAD OPERATION. 

4.5.12 RADIATOR FIN. 

4.5.13 EARTH TERMINAL. 

4.5.14 NAME PLATE I 1Ji I 

4.5.15 JACKING FACILITIES. 

4.5.16 MOVING FACILITIES. 

4.5.17 LIFTING LUG. 
( 4 

4.5.18 flflJ€rU' 

5.  
2/ 0 0/ 2/ 0/ 0 4 0/ 4 v 4 

LLl*1n'1I. 11 lU1VUU LLJ L1'flJ 

2/ 2/ 0 0 2/ __ 

1fl flTWN NL1J1 LLL1 NL fl4€) 

LJ'J 

6. ni€J  

nni TYPE TEST vi DESIGN TEST 

WJn1n 1L fl innJ ROUTING TEST nn 

114N TLUa3JJ 

iunh I 

- RATIO TEST. 

- RESISTANCE MEASUREMENT. 

- IMPEDANCE VOLTAGE. 

- LOAD LOSS TEST. 

- ON - LOAD LOSS TEST. 

- EXCISTATION CURRENT TEST. 

- POLARITY PHASE - RELATION TEST. 

- OIL LEAKAGE TEST ( i1wJ OIL IMMERSED) 
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ihi  

1. fliT hi 

I, I,  

gi3J1 I fl Ifli*IV'1 (DISTRIBUTION 

BOARD) LIN JJ (PANELBOARD) iI i.i (WALL 

MOUNTED) 

2. L n'j1M*i (DISTRIBUTION BOARD) 

2.1 LIN L1tIN ¶J LOAD hi 

(PANELBOARD) iin 

iJn (NORMAL POWER SUPPLY) LI (ESSENTIAL POWER 

SUPPLY) 

I, V 
2.2 

V V 
fl. fl flhllSJllfl Ii11 ANSI, NEMA, EC DIN IVI 

400Y/230 t'n4 3 w 4 'iu 50 fr 

CABINET 1*u GALVANIZED 

CODED GUAGE SHEET WITH GREY BAKED ENAMEL FINISHED 

'1L1 FLUSH LOCK ii KEY LOCK J CIRCUIT 

DIRECTORY WITH CLEAR PLASTIC COVERING 'Jan CIRCUIT I 

ft BUSBAR BREAKER L1h PHASE SEQUENCY TYPE 

. MAIN CIRCUIT BREAKER ILJl MOLDED CASE CIRCUIT BREAKER 3J 

AMPERE TRIP iii INTERRUPTING CURRENT CAPACITY 

INSTANTANEOUS MAGNETIC SHORT CIRCUIT TRIP LI1 

THERMAL OVER CURRENT TRIP NLflfJ FEEDER CIRCUIT 

BREAKER wn ni wt'i (CO-ORDINATION) 
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BRANCH CIRCUIT BREAKER N CIRCUIT BREAKER MOULDED CASE CIRCUIT 

BREAKER, QUICK-MAKE, QUICK-BREAK, THERMAL MAGNETIC AND TRIP 

INDICATING LOAD SCHEDULE L11NU 

utJ MAIN CIRCUIT BREAKER 

NAMEPLATE ii 1Jn*J NAMEPLATE, NAMEPLATE *cu 

- 0 2' 2' 2' 
11 fl1 6?J1 nLIJ1ifl LI lUIth,i6JT) flILflflti€ 

fl L fl'1 L fl1JfltLIi' flIhJ'Y) 

NAMEPLATE LJJ1,J ILThLVIJ1J 

- 0' 2' 2' 21 01 2l 21 
6J N'' I'ifl LIN' N nn iJ'ii 'tJflF 

1PJ1JLfl'SV wu€ CIRCUIT BREAKER ii,i LOAD 

'LIw) n'nthnin 

nILTh.WtJIJ LI f'1JN1MJ EXPANSION 

BOLTS L1l 1.80 

3. (PANELBOARD) 

3.1 LI Ji I IIN 2' Jnffr l'ILr LOAD IJ 

BRANCH CIRCUIT BREAKER L cI'crnwJ  LOAD i.i1,I 

ijri.i PANELBOARD SCHEDULE 

2' 21 0' 
3.2 

2' ' 21 0 
n. PAN ELBOARD nIwu 1J NEMA 

CIRCUIT BREAKER 'nu PAN ELBOARD 'iii ub*i 400Y/230 

I'w 3 w1 4 1i 50 v1 240 I'4 1 L 2 ti 50 If'vi witi 

LIijLi PANELBOARD SCHEDULE 

01 2 01 210 01 
ij. CABINET LIWIU w'J GALVANIZED CODE GAUGE SHEET 

STEEL WITH GREY BAKED ENAMEL FINISH 

FLUSH LOCK 
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. BUSBAR Hi1'IJ BREAKER c€L,Jl PHASE SEQUENCY TYPE LL11JIJW 

J PLUG-ON i€ BOLT-ON CIRCUIT BREAKER 

. MAIN CIRCUIT BREAKER L1i1 MOLED CASE CIRCUIT BREAKER AMPERE 

TRIP i INTERRUPTING CURRENT CAPACITY 

nuJ INSTANTANEOUS MAGNETIC SHORT CIRCUIT TRIP THERMAL 

OVER CURRENT TRIP NLtnf'1J FEEDER CIRCUIT BREAKER 

1fl Lfl inJth1tJ (CO-ORDINATION) 

BRANCH CIRCUIT BREAKER LJ14w,J QUICK-MAKE, QUICK-BREAK, THERMAL 

MAGNETIC AND TRIP INDICATING IL IJtLIL1J1J PLUG-ON vt BOLT-ON TYPE 

PANELBOARD SCHEDULE Icii CIRCUIT BREAKER iii 

a 
Nn'iwfln1J MAI N CIRCUIT BREAKER 

NAMEPLATE LIj ,jrn*u NAMEPLATE, NAMEPLATE I*i*J 

a QJ 0 0' 0' 01 dl 
ILNflJl flI1J1.fl LIL1Ith1J'fl flLIflfli 

0 I a dl 0 4 4 01 21 21 21 dl dl 
LIflflJfl1IIfl 

ij'u NAMEPLATE LIg1ThIL'IJ1J 

21 V 21 V dl o' 4 o, 2101 a 4 dl 

niw r?i CIRCUIT BREAKER LOAD l,Ju 

lir fl6ttfltT'1fThfl 

a 21 Va o o., 4 a 
3.3 n1JN1rm EXPANSION BOLT wiij'u SUPPORTING 

4 ' dl 21 a ( 0 4 
1I?IJ 1.80 u.i ni i 

4. DISCONNECTING SWITCH i.4 SAFETY SWITCH 

4.1 DISCONNECTING SWITCH vt SAFETY SWITCH NEMA 

14 IEC HEAVY DUTY TYPE 

4.2 SWITCH Liiij,j BLADE 'iL1rnJ QUICK-MAKE, QUICK-BREAK 

a 6%IVOI 4 a 
IIJL I1'141,fl 
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4.3 ENCLOSURE NEMA 1 1nh1Ln nJ*u GRAY- 

BAKED ENAMEL -13J NEMA 3 R flL1Lfl6iJ 

GALVANIZED G RAY-BAKED ENAMEL gWnn j-n 

L'iH INTERLOCK tJ SWITCH BLADE 

BLADE hu'n OFF LW11't 

0 67 V 9 67  
4.4 rn'w AMPERE RATING -nnt PHASE LLL L11€UJ 

V 

ni€i PROTECTING EQUIPMENT in'n 

6)V 

4.5 niLiJ FUSE 6Lt41 FUSE CLIPS LJtIVUiJ SPRING REINFORCED I')W?J€ 

V V 
FUSE L LLJJ 4.4 

4.6 nc 1.80 uj 

€g16lj n JN 4n'nW 114 
( V V ( 

nl,J1Un'fl 1.00 uJ 

5. CIRCUIT BREAKER BOX (ENCLOSED CIRCUIT BREAKER) 

5.1 li'L4I MOLDED CASE CIRCUIT BREAKER 1i AMPERE TRIP RATING T'14'fl POLE nJ 

llL11J1J 

5.2 ENCLOSURE L1W11 NEMA TJYI 

n. NEMA 1 *iJnn SHEET STEEL WITH GRAY-BAKED ENAMEL FINISH 

n'wrr5 lti 

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

0 V 6)V 

'r141J fl°ifl€YWfl 

5.3 ncT l 1cluLw1Jthmu1J FLUSHED MOUNTING 14 SEMI- 

FLUSHED MOUNTING iliwm SURFACE MOUNTED niuin 

rwm 1.50 w 
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1. n'iJ  

(GROUNDING SYSTEM) nj"h*i 

(SYSTEM GROUND) iJnlThA1* (EQUIPMENT GROUND) 

LJ1 

V V 0 V 4 oi 

IcJfl1.ctflJ nnxu 

- nn n1lv1J Thi b*i "43J' 6 

llI  

- 'TSES. 24-1984 

tI 

- NATIONAL ELECTRICAL CODE (NEC) ARTICLE 250 

- NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) NO.78 

2. ni (GROUND ROD) 

2.1 COPPER CLAD STEEL GROUND ROD 

n'i 5/8 i' IL 'Jijn''i 10 3 4'n111J L 11I'11 

ngiu (GROUNDING RESISTANCE) 'JLl 5 t€J 

2.2 n '1n ngI'JU IL nih irn'n i nthj- u 3.00 ur 

I 2/ 4 a , 4 2/ I V I 

LVfl1fllJ 

70 Ilni 4111f EXOTHERMIC WELDING N CLAMP 

Vol 2/ 4 0 V 0 2/ 

nn11n UL (UL LISTED) nn ihnin 
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3. (GROUND CONDUCTOR) 

V V 0 V 6 I V V 

3.1 (SYSTEM GROUND) LJpi (NEUTRAL) -inu 

(SECONDARY) 

1 

V V e V V 
3.2 flTflJ 

V 

iJniflvI*i (EQUIPMENT GROU ND) fl'l:- 

n. t I ininfl iiitw i1*i 
V I V 0) 0 6v1L1j1J L fl 11 

i. iiru (FEEDER CIRCUIT) 1Ldi (BRANCH CIRCUIT) ,iL1*i 

i (GROUND CONDUCTOR) J*ti 

ft 1 JJ 1'A'1Jl 1Lg1'H 1*1 L/Y) 
4) 0 V V V V di 

ibi 3JUl)l,Wfl J1YF1 /v im 

1NYfl*1
0) 

1 i -1Iv1 

2 

4. iini (ISOLATED GROUND) 

4.1 j
,
6 

3 fl flJVU 

WLfli i.oIrj 
di V 4) 0 V 

4.2 Lnin l wi 1'F 2 

LLLWfl ntir L1 fl11JtJ 

4) di 4) 0 V 
'rvnJ 

V 

5. ninIiJ  

5.1 LLL LLIJ n i'i 
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a . 0 2/2/ 

', specification No. RCBL-038/2560 n i 

Material, equipment, and specifications for SPACED AERIAL CABLES FOR 

RATED VOLTAGES OF 22 kV Cl General material and packing instructions 

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

Scope These specifications cover 22 kV spaced aerial cables with compact 

stranded aluminum conductor, shield, insulation and jacket. lb  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. lc Principal requirement lc.l 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. 

I'V1J1J (SYSTEM VOLTAGE) biii 400V/230V. i11 
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