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flfl€EU  

STATEMENT OF COMPLIANCE 

FOR SOLID RECLOSER 

Standard 

The offered reclosers and accessories are manufactured and tested in accordance 

with ANSVIEEE C37.60, IEC 62271-111, lEG 61869-2, lEG 61869-3 

Ic Principal requirement 

lc.1 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: 

(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 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. 

iiwiin) ti) 
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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. 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 

irnflin') 'wi) (i1Ir N1rn) 
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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 

(ii i4 €hnflin) ( ii6ani n) (iin nni) 

   

nJn1 
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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 

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. 

(i ii iinn) n) (ir rnni) 
thmrimni nJn- flTJfl1 
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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. 

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 WGroup 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. 
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(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. 

(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 (+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 flange 

and/or gasket to prevent water entering inside. The control cabinet have a protection class of 
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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. 

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 (DMS) interface 

The recloses have capabilities to be controlled and monitored by the telecommunication 

system of the DM5. 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 P network. The control unit is provided th 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 

nJn-1 flJfl15 

nJni 
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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 IP and DNP 3.0 over P with Authentication communication protocol using 

the MARS radio communication system or Cellular Router or other P 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 voftage 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 analog 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 (WD) 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 DM5. 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 DM5 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 DM5. All status point is able to be 

specified point type (DI or SOE) for each point individual.ly.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 Normal/Alarm SC-2S DI Exception 

6 Ground trip blocking status NormaL/Blocked 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 Norma VLockout 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-2S SOE Exception 

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

14 Group B sethng trip status Normal/Trip SC-2S SOE Exception 

iuiin) n) (aiiirn Nini) 
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Item Point name Descriptor Contact! 

Status Type 

Point Type Report to DM5 

by 

15 Group setting 

status 

Group WGroup B SC-25 DI Exception 

16 Voltage sensor 

status 

Norma VFail SC-2S DI Exception 

17 Battery voltage 

status 

NormallFail SC-25 DI Polling 

18 Hot line tag 

status On/Off 

SC-2S DI Exception 

Total 18 

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 In put With Time Tagging 

4) DI - Digital Input Without Time Tagging 
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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 

ftem 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 A/Group 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. 
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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 installed as follows: 

- Connected between Line and Neutral (L-N) 

- 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 (L-N) : ~ 1.8 kV 

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

- Temperature range -40 °C to 80 °C 
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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). 

nJn1 
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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 

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. 
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lc.9 Mounting frame 

The locally made mounting frames are provided. AU. 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.1O 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 

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). 

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). 
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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 reclbsers 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: 

(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. 
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(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 recl.osers 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 

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 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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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 

Reset delay time (counted from successful reclosed) seconds 3-3,600 
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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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1.  
9. 0 

' 91 

210 
n'fl4lfl.- 

2.  (STANDARD) 

OIL IMMERSED 

91 91 21
Jn1l 

JUTh J0IncI LL LLU 

h1L 'f1LL1JJ OIL IMMERSED 
21 

flJ 

- IEC 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. 

IEEE C57.12.00-2000 
2I 9. 4 21 91491 

n-flj 

3. (RATING)  
91 V 2 4 91 0 41 V __ 01 21 

L fl1Yifl1 1 °•- 

- RATE FREQUENCY : 50 Hz. 

- RATED CAPACITY. (KVA) : 

- RATED PRIMARY VOLTAGE. 

- RATED SECONDARY VOLTAGE. 

- HV NO-LOAD TAP CHANGER. 

- VECTOR GROUP. 

- LOAD LOSS (AT 100% PF) 

CAPACITY. 

, /d 

(i ii 41fl) 

flJfl1 

(' 

n3Jn- flvm 

22 KV, 3-PHASE 3-WIRE (DUAL VOLTAGE) 

400Y/230V. 3-PHASE 4-WIRE 

+2,-2X2.5% 

Dynhl 

JiTh 1.5% RATED 



Nm]) 

fl3Jfl1 

(11ii 'cfl) 

'unJn,l flJflT 

39 

NO - LOAD LOSS. : 

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

- HV RATED INSULATION LEVEL. 

IMPULSE WITHSTAND VOLTAGE (PEAK) 125 KV 

- POWER FREQUENCY WITHSTAND VOLTAGE (RMS): 50 K'J 
9, 

- NOISE LEVEL (rnJ 1 i.i) : 60 db. l,€Ufl'fl 

4.  

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

ih PREMEABILITY. ,igi LOSS Iniu LAMINATION gjç  

dtn LLli14w L1i'J POSITIVE LOCKING DEVICE. 

4.2 WINDING. 

INSULATION LEVEL u, TEMPERATURE RISE wilc nnL1 i'J1 

MECHANICA STRENGTH THERMAL EFFECT iiflfli SHORT 

CURCUIT IIWS CORE iici" WINDING 

nLWl1..J1Jnn'W1 L 1fl fl1JiflflJfl1J OIL 

TAN K. 
91 0 s. 

4.3 TAN K COVER nL1NuLfl1J nJ,J'flJ L ,J1JW 111P11 

9, 0 9, 01 9, 91 

iunl Jnfl4i'lJ COVER jiuui 

jcT TANK i BOLT 1L1i SEALING GASKET nci HOT OIL PROOF 

REUSEABLE TYPE 4nJ 1L'J%L TANK iil COVER fl1- 

fl YW1 1L 1J11J n'rrnit'J EPDXY PAINT. 

4.4 TRANSFORMER OIL n-vn iii DIELECTRIC STRENGTH LiJ 

(iii' Liiij) (uij in) 

flJflT flfl1LJ1%flTä 
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4.5 nnJ (ACCESSORIES) 
2/ 4 0 21 21 ( V 21 

Lfl'i flJ5flJ 

4.5.1 DIAL TYPE THERMOMETER WITH MAXIMUM POINTER di 2 

CHANGEOVER CONTACTS Ii 2 SETPOINTS WITH SEPARATE 

ADJUSTMENT ALARM TRIP OVER 

TEMPERATURE. 

4.5.2 BUSHING TERMINAL CONNECTORS 

BUS DUCT 

4.5.3 ARCING HORN. 

4.5.4 OIL LEVEL GUAGE. 

4.5.5 OIL DRAIN VALVE PLUG. 

4.5.6 OIL FILLING CAP. 

4.5.7 OIL CONSERVATOR TANK. ( Lutn 3500 kVA Lii) 

4.5.8 SLUDGE DRAIN PIPE u, PLUG. 

4.5.9 DEHYDRATING BREATHER. (SILICA - GEL) 

4.5.10 PRESSURE RELIEF VENT. 

4.5.11 TAP CHANGER lwij OFF - LOAD OPERATION. 

4.5.12 RADIATOR FIN. 

4.5.13 EARTH TERMINAL. 

4.5.14 NAME PLATE icw' '1 I 

4.5.15 JACKING FACILITIES. 

4.5.16 MOVING FACILITIES. 

4.5.17 LIFTING LUG. 

4.5.18 flflJ1I 
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SI 

5. nic  

91 0 01 SI __ 0 P 

L111JU n- 
iit 

SI 91 c 99 0 0 91 _ 99 

Lfl fl ith njt 

6. nrn  

1f1 flvW1J TYPE TEST DESIGN TEST 

Wflfl lfl 1fl J ROUTING TEST n 

n'vw ini'irni iunuwj.- 

- RATIO TEST. 

- RESISTANCE MEASUREMENT. 

- IMPEDANCE VOLTAGE. 

- LOAD LOSS TEST. 

- ON - LOAD LOSS TEST. 

- EXCISTATION CURRENT TEST. 

- POLARITY u PHASE - RELATION TEST. 

- OIL LEAKAGE TEST ( JiJ OIL IMMERSED) 

LL*l'1 'X'i'iJ  

1. n1,ii 

0/ 0 91 ( 0 

niJ L1n 1Lny1*l1L'csn (DISTRIBUTION 

BOARD) LLUJJ (PANELBOARD) (WALL 

MOUNTED) 
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2. inub1* (DISTRIBUTION BOARD) 

2.1 1fl LOAD 1LT Ifl tTI*1 

iJ€i (PANELBOARD) I 

(NORMAL POWER SUPPLY) ii qn1u (ESSENTIAL POWER 

SUPPLY) lii 

2.2 

0' 0' 4 
ft n nh11?n1 L1J1Jt1Jr1 ANSI, NEMA, IEC v DIN ii 

0 0' 0' 4 
lnl'wi 400Y/230 t' 3 wki 4 i'i 50 ri 

'ii. CABINET Lw 14iLLL1JIJ 4*ic'm GALVANIZED 

CODED GUAGE SHEET WITH GREY BAKED ENAMEL FINISHED tJ1-LI 

4'1Lh FLUSH LOCK KEY LOCK 'i cii CIRCUIT 

DIRECTORY WITH CLEAR PLASTIC COVERING un CIRCUIT i'i I 

. BUSBAR BREAKER PHASE SEQUENCY TYPE 

MAIN CIRCUIT BREAKER L!J1J 

AMPERE TRIP t,ii INTERRUPTINC 

1Jn1J*J INSTANTANEOUS 

THERMAL OVER CURRENT TRIP 

0' 4 0 
BREAKER iwvn LflV1?1  

MOLDED CASE CIRCUIT BREAKER 

40 
CURRENT CAPACITY 

MAGNETIC SHORT CIRCUIT TRIP i 

Lflfl1J FEEDER CIRCUIT 

itft (CO-ORDINATION) 

(i64gi' €iun) (u 16Ln fl) 

1nJn,  fl3Jfli flTJfl1 

Nifli) 

Tb) 2Jg) 

nJn1 flJflhLL14fl1 
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BRANCH CIRCUIT BREAKER W CIRCUIT BREAKER MOULDED CASE CIRCUIT 

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

INDICATING LOAD SCHEDULE 

inniJ MAIN CIRCUIT BREAKER 

c. NAMEPLATE 1L ni'u NAMEPLATE, NAMEPLATE 4*u 
- o 

Lfl 6fl ntiJi.jgiw nnni 

nVLif1I* ViXkYT11flUl' flIJT 

J NAMEPLATE LLLThW1JIJ 

- I, V 6?J Sr5 6?ifl1LN Unn /ThJ1 
q V V 

1J'JLflY i1i iij CIRCUIT BREAKER ui LOAD JL' 

lir 

L1 VfJNIMJ EXPANSION 
V 

BOLTS 1.80 u. 

3. id€i (PANELBOARD) 

3.1 Ni€J L I,LIffL LOAD YN 

BRANCH CIRCUIT BREAKER LJJ LOAD fl3JEJ W1W) fl'1VIliLU 

uriJ PANELBOARD SCHEDULE 

3.2 

ft PANELBOARD fl J11W?J€ NEMA tLcY1flN 

CIRCUIT BREAKER PANELBOARD 400Y/230 

I'v 3 LI 4 i'i 50 240 I'gi 1 LYki 2 nu 50 

Juu, PANELBOARD SCHEDULE 

 

4,)  

   

    

(ia gii' hin) ( €ni n) ('g11 iin flft1) 

.hw1uf1Thfr1 n"3Jn,  

 

(uiiii pfli) 

nJn-r 

 

( i 

flUL1Y15 
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'j. CABINET JirMi vi'ij GALVANIZED CODE GAUGE SHEET 

STEEL WITH GREY BAKED ENAMEL FINISH 

FLUSH LOCK 

. BUSBAR BREAKER PHASE SEQUENCY TYPE 1LJUN 

J PLUG-ON € BOLT-ON CIRCUIT BREAKER 

MAIN CIRCUIT BREAKER L1J MOLED CASE CIRCUIT BREAKER AMPERE 

40 ou 
TRIP INTERRUPTING CURRENT CAPACITY nwnJi 

nJ*i INSTANTANEOUS MAGNETIC SHORT CIRCUIT TRIP i THERMAL 

OVER CURRENT TRIP FEEDER CIRCUIT BREAKER 

9/ 4 49/ 9) (9) 

nn'n ni n (CO-ORDINATION) 

BRANCH CIRCUIT BREAKER JL1itL1w1J QUICK-MAKE, QUICK-BREAK, THERMAL 

MAGNETIC AND TRIP INDICATING 1L'J1WIJ1J PLUG-ON BOLT-ON TYPE 

PANELBOARD SCHEDULE tu CIRCUIT BREAKER Liu 

0) 9) 
nuqnn,j MAI N CIRCUIT BREAKER 

c. NAMEPLATE i UJnJ NAMEPLATE, NAMEPLATE I*i*i 
0) 0.) 0 0.) 0) 0/ 0) I 

LiflN'li1 nL1J°giW1 LlT flflifl1) 

0 I 0 4 I 0.) V 01 0.) 

n_infl L Ui fl1Jfl1.Li fl1°?i'fl 

ij NAMEPLATE 11t1.LLJ'IJ 

0) 2) V V l 2) 4 0.) 9)0.) - 9/ 4 
6?J. nn iJh 

wwi-ii iri CIRCUIT BREAKER ui LOAD JLU 

n,i.nnin 

ig'g4 Tiin) (uini n) wni) 

fl•53Jfl15 fl3Jfl1 n.Jn1 

fl2JfYV5 
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— 6) 6) 6) 6) — 
3.3 niwwi nrm EXPANSION BOLT .iL 1J SUPPORTING 

( 0 
cnJ 1.80 u.jr n1i 

4. DISCONNECTING SWITCH SAFETY SWITCH 

4.1 DISCONNECTING SWITCH t4 SAFETY SWITCH m'fl NEMA 

ii IEC HEAVY DUTY TYPE 

4.2 SWITCH 1J°tJ BLADE 1wJ QUICK-MAKE, QUICK-BREAK 

UJ 

4.3 ENCLOSURE NEMA 1 hL*u GRAY- 

BAKED ENAMEL ijWnui ,iirm NEMA 3 R ninnu 

GALVANIZED J*J GRAY-BAKED ENAMEL nn 'J 

INTERLOCK tu SWITCH BLADE '.mn i&i't, 

BLADE hLv1th OFF 

4.4 AMPERE RATING i -iu'n PHASE lwbi 

Unflw PROTECTING EQUIPMENT lJi1. 

4.5 FUSE '12iL' FUSE CLIPS 1J1Awuu SPRING REINFORCED tr?J 

FUSE Lflfu4h 4.4 

4.6 n 1.80 uj 

J dJ JN1. 1A fl1WV fl1IUJW 

( L 6) 0) 

1flflJflT1 1.00 UV 1IJ 

(1 g1 iun) fl) (1nV ') 

nJni fl3Jfl'V5 nJn1 

(iui Tbig) (njg 42J) 

fl3Jfli flfl flflV5 
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5. CIRCUIT BREAKER BOX (ENCLOSED CIRCUIT BREAKER) 

5.1 LiW MOLDED CASE CIRCUIT BREAKER AMPERE TRIP RATING °'nn POLE 

11L1JJ 

ti . 4 
5.2 ENCLOSURE 11l NEMA wiv1 

n. NEMA 1 IiJcnn SHEET STEEL WITH GRAY-BAKED ENAMEL FINISH 1kii 

-1 ;j'1 'i 

'ii. NEMA 3 R 'un ZINC COATED STEEL WITH GRAY-BAKED ENAMEL FINISH 

0 01 ?U — 

'114J 

5.3 L IUL)°LLL1JLJ FLUSHED MOUNTING SEMI- 

FLUSHED MOUNTING inn SURFACE MOUNTED ''1JJfl 

ncr nni'u 1.50 ui 

1. n'rSiL,j  

(GROUNDING SYSTEM) bIni i'hi 

(SYSTEM GROUND) nifl*i (EQUIPMENT GROUND) I 

— ' V.o.tt#e t191 4 o.' i 

Lfl flfl 1fl'fl4° J'F11flJ 1°IflflJfl I1 1 ijJi.j:- 

- nn 'wiu I tJ W*1 6 U1Lfl 

- 'TSES. 24-1984 ni'ii 

- NATIONAL ELECTRICAL CODE (NEC) ARTICLE 250 

- NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) NO.78 

iuiin) ( ihn vrn) r.nni) 

1,JnJn1 nJn1 fl3Jfl1 

4) 

nJnirnni nJn-v 
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2. (GROUND ROD) 

2.1 nt4' COPPER CLAD STEEL GROUND ROD 

n- 1 5/8 '' L Jn -i 10 3 riwvnl 

(GROUNDING RESISTANCE) 'Ji 5 Ii 

2.2 nn'nJ n inn nthi3.nu 3.00 u.i 

I 91 9/ a 2/ 4 I - 9) 2) 2/ 0 2/ 2/ I 2/ I 

IMi 1fl°1 Ii UflU L€).Wi&1fl°fl U flY1 

a 4 2'a 2/ 

70 tr EXOTHERMIC WELDING rn€ ?J CLAMP 

fl flW1flfl UL (UL LISTED) 11.(hJn 

3. ii'u (GROUND CONDUCTOR) 

a 2191 0 a 9/ 2/ 2/ & 

LII 

3.1 (SYSTEM GROUND) inui (NEUTRAL) hu 
a 9/ a a 2/ci' I 9/ 

s (SECONDARY) 

1

' 
3.2 LIn lwJ9½nw.J 

nifl' (EQUIPMENT GROUND) IULn'l- 

ft UU1L/1A 'iU'h1*i 
2/ a 9/ 2/ 0 a 

6lJ. J*U (FEEDER CIRCUIT) 1LJJ (BRANCH CIRCUIT) J'h*i 

fl1 LJl9*'1 (GROUND CONDUCTOR) i*u 

U1 1L11 U UUI*I L/W) 
9) 0 a 2/ 2/ 2/ 91 91 I 9/ 

Jkwn U1UAI* Li/rn ''n 

(/ 

(1hEn n) (i i?n- N'1fl1) 

1UflJfli5 nJn-r fl3Jfl11i 

(inu, •m) 

fl3Jfl1 

uufl) 

flflk1L 1flfi1 
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9, 0 I 9, 4 
.& U I 

2 

4. ini (ISOLATED GROUND) 

4.1 l' 

3 

1IJLIfTh 1.0tAi 

V 2/ 0 9/ 
4.2 nuu 1lnl v'i 1'1 2 

L' utii 

2/ O 2.' 
n'n1,ii i 6LtJ 

5. fl11LflVW1J  
2.' 2.' 2/ 9/ 2.' 9/ € 

5.1 L L1Jfl Lfl 'N 1 

1LlM1Jfl 

2/ 
UflN.1'1t 

5.2 n'Jt i un 

6nyM thtirn.A (MAIN) 

5.3 j6Lvi iini. 2.40 

2/ 0 9/ 4 _ 2/I 
5.4 n nJ 

2/ 2/ 

dO 

iin) p1) (1n r.nni) 

1fl'5JflT flJfl1 nJn-r 

      

      

  

(rni uJg) 

nn-,fln1 

 

 

nJn,v 
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fl1UL iflfl 

4 V V V V V ( 4 v o 
fl T1 vi iJn'au 

VV V V 4 V V ( V l ( 

Jn vn 

V V V V — ( 4 V V V V 0 V 

1fl1T IL fl Iusinr'nn fl €J 

4 V V (4 0 VV V V V 0 V 4 
fllIflJ I LthJ1J 

V
V VV V V 0 4 V V V 

n1UL 

- 0 V ( 4 V V V V 

ntn un iJnu 

n1wI 

1. fli L11' I LU Ii1 UnJ 

n'wi nTh iiu 

— 44 0 V 0 V V ( 

iflfl1 LLfl flfl JflP 

V V 4 4 V (4 
IL nuwJin0 ILJ1JLth 

VV V V 6) V 4 0 6) 6 V 0 01 
2. I1J'vwmflj L Lfl1) 

3. fl fl IVW 

(Shop Drawing) 

0 6) V VV V 0) 0 0 6) V V V - 

flflLttfl I 
V V 

VV V V 0 VV V V V 4 0 — u 4 
ILJfl1J 

QflLJfl1U41SYl3 

  

 

V 

  

     

(1 giii n) (iiin rn) (ig i nn) 

1t)flT,Jflr nJn1 

(J' (uiufl J) 

flJflT flfl L'11fl1 



(4i fi) (mign fl) 

I1.MT53Jfl1 

nn1) 

nIJn1 nJni 

50 

uulvFh 

1.1 n ni 1.2 J. fl fl JWJ 

2' 9) 2/ 2.' 9/ 2, ( 
lni i 

9) 9/ 0 9) 
LI13 Ufl LJ'13J 

9) (2/ 2) 9/ 

1.2 *1 IL 1LJ1L 

0.) 2) I CO flL JIUJ flfl1'A°t.I 

1.3 wnt,n N'ru IEC 1JVfl'11'A winl 

wwi IC Rating un'i 4.5 kA 240 V 

Jn'' 14 kA 415 V LnrU 

LLflLflfl fl 1IU1L'UJ Plug In 4a Bolt On 

2. 

2.1 Lrnnn€r IEC 

qn 1L ii 

2.2 Main Circuit Breaker 600 L1LLJl1J iJ1J Solid 

State Trip Device Function nii nf' Long Time Delay , Short Time 

DeI.ay, Instantaneuous U'i Ground Fault 

3. 

(Safety Switch, Disconnection Switch, Load Break Switch or Isolating 

- 2) 
Switch) nmvinLtwui IEC fl iJ6iJ 1.3.3 ii' 

V 
Lfl 6 JN 

(tfli lflL) (rnu ui) 

nJn,1 flflLflfl1 
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4. ijlW*i 

4.1 

4.1.1 Lnn ntjWuiih1*i + -ij 

1fltJ 770-2533 1nnLna 

rni 1 N ithni EMT (ELECTRICAL METALLIC TUBING) 

2 rnngn IMC (INTERMEDIATE METAL CONDUIT) 

4 *1 I 4 I I 1nm  3 nin iJn'i RSC (RIGID STEEL CONDUIT) 

4.1.2 Jl*1 in4 iji 

1955-255 1 

4.1.3 N 3Jn. 982-2533 

4.1.4 '*i ' N 910-2532 

4.1.5 Iw€n Jwi FMC (Flexible Metal Conduit) LII 

v - 4 - 
l..flrj Nfl 'W1fl1WJ 

4 

4.1.6 v UPVC 

- 

01 I 

- nnnru 

- (NON FLAMMABLE) 
0) 

- 

- L QIAfl 

( V 

- 

hiin) ( wn 1r?n) (jrng Nini) 

1JflJflE nJn1 nJn-1 

(nj'ii ?tbi) 

nJn-1 

(irijgflsj 

nJn,i-fln-1 
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4.2 nn jlv* 

4.2.1 LUfl JflY 15 .J3J. 

4.2.2 lv FMC lt 
a 4 a a 4 a ' 9' a 21 

FMC flininn 
a 4 a 91 v 4 d v a 21 a a 2, 21 

4.2.3 ln viiltin nu 

IMC 14€ RSC 
a 4 a v o a t, a ., a 4 ,, a a 

4.2.4 n UcrJFJAYrJ i nn n 'nilrj 1h iinn 
a I a 4 a I a ii i a 21 I 11 

EMT 

4.2.5 'Ln 1W EMT nv '1 imi L nn' 50 .nJ. 

(2 ) Wvi€ IMC ii niTn'i 100 n.i. (4 -) 1L4i'V RSC 

4.3 n'i ' 1* 

4.3.1 
21 I 21 9' 4 a 0 21 01 91 0 91 0 

4.3.2 ni .wii /1J1cl 1YI'1 

140J 6 L1L flfl 

4.3.3 nfl fl'iflUJ1°LJ 3 1x 'LJii 1.80 

UJ 1fl'11J 1 lJL 0.60 L3JV5 nn?lu fliflJ 

ii Jni' I 1L 1LLL 

4.3.4 inUffl 1.50 

0.30 nfl iii fl1UL11L 

4.3.5 i nitM Conduit Reamer 

LflJ 

4.3.6 nJfl'fl 0.60 

4.3.7 1I 2 'U 

4.3.8 v [MT iii FMC itI,jn iiu nflL1N 'l 

Connector u Bushing iJni,Mi 

iuin) fl) N1n'l) 

flTJfl1 

   

(nj'lj U"ii) (rnu 3J) 

n3Jn-r flflLLL1f1T 
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4.3.9 ' MC RSC Lock 

Nut u8? Bushing nJJ 
4.3.10 l4Ivi i 41UtJJTh 

- 9.1 ( 6) 21 9, 

4.3.11 fli irnJjci'vi LiIt 

- j't*h 

- qni6i 

- 

- iwi 

- I L'?I2J 

5 (Metal. Wire Way) 

5.1 n7I"1'J 

21 - 21 

5.1.1 ni iJn (m 
6) 21 21 21 .9.1 

i,ni vnw uiniiwim 

0 6) 6) 26 10 
flTI41, L°i,IIWIJ 1'Wfl °ilA1fl Lfl'flTit1 

91 9, 9, 0 9.1 9, 91 61 - 9.1 

5.1.2 1L fl1.)' LflJI 20 
9,21 - 

W1'L)t1'1U 

5.1.3 11 L11 6bJLu11. 30 1 YiJcJ 

LLi'1J 

5.2 'n itui 

- 21 0 91 ç .21 4) 2) 0 0) 

5.2.1 
i I fl 92 I 4) I I I 26 

1. UIN'U fl 114fl fl°i,i1.JJ 111J °lj1J i,LJ° flNflfl' 

0 06 ' 2.' I 9.) .21 0) 

ir Li3I IL IWJtfltfl Zine 

2) 4) 41 V I .21 6) 2.' .0,9.6.21 i 

Phosphate YJYJiJ (Powder Paint) 
.01 

LY1&IJ L'Vfl 

(1kni fl) r.nn'i) 

n5Jn_i nrrr n"Jn1 

(nu' t'ti) 

nJn1 
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2. iinn i.L1* 
2' 1' 

3. nJt,vimn i'flLWJYU 

4. (Aluzinc) 
a I ' V2' V 

iL4 nn 1r?j€i (3) (4) 

5.2.2 I?J1tW 2.4 Uwr vtb 3.0 u.i 

V 

5.3 

a 2' a V Ji' 4a 
5.3.1 

a 2 I 
L1 J' J 

5.3.2 n LL 1.50 

li.iiijrnj 2.40 ii vn 1nrn5nlnvt 

a 2 9.' 9..' a 0 2.' 

5.3.3 111w1fl flJLJ 2.40 UJ 1J 

_ a) ) 0_I I V a SI 2) 

W1 fl1NI1tJfl 4 "/fl' flflJ1LN 

1*i Jfl'1Lflflhl4N 

5.3.4 

2) a 4 0 21 

1JiLfl1fl nint XLPE J IL JL1J)fl(Sheath) winnn XLPE Jcni,n 

LLWLJL*'1 22 I(J. niuW Spacer 

LiiU Messenger Wire Over Head Ground Wirejfl'fl 

' .Ui. 2001-56_t4 UJ'?J WJ flh11'fl 

a . . 0 4VSI 
specification No. RCBL-038/2560 nnL'i 

- Material, equipment, and specifications for SPACED AERIAL CABLES FOR 

RATED VOLTAGES OF 22 kV Cl General material and packing instructions 

   

      

      

   

in) (i1iLEJn un) Nini) 

n3Jn-r5 

 

1Ufl3Jfl'1 

 

flJflT 

 

(i ' L (rn?I 

fl3Jfl1 
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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 

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. 

(uiin 'n) ln' N'rnl) 

-flJnJn1 nJn,v nJn,v 

(iJzi 'Tl%4cj) (ifl lJJ) 
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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. 

u'tv'l*i i -i 'iJ (SYSTEM VOLTAGE) ii!h 400V/230V. NI 

1Jfl1JflTfl 11 1n1' L4 1LNJ flJ - VUJ1J !.4J 

4 

('gii Tnnin) uiiini 11) (in Nini) 

vnn3Jn_v fl3Jfl'1 nJn. 

(u'i •)m) 

nJn1 

J) 

nJn1Lgv?nln'1 
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2. 1M*1  

2.1 ( SINGLE CORE ) 

(MULTI CORE) i icu'i POLYVINYL CHLORIDE ( PVC) ui 

hitJn (SHEATHED ) L'J'u PVC dttñ ih1 750 -4 

70 iiJ? rnnJ J1n. 11 - 

2553 ij1,th.- 
a a P a 

n. ll4nn 6n1iuJccr5 nnin 

(STRANDED WIRE) 

i. ( CONDUIT ) niu ( WIREWAY )''h 

U o 9/ 9 0 U 

nin'1 i,iJ ifTh Lni1Jl1* UJn1LXt,?J 

1Ul,Y1fl14fl ( SINGLE CORE ) rm 11 - 2553 - 60227 IEC 01 

(THW) 

ii ( DIRECT BURIAL ) ( UNDER 

GROUND DUCT ) In i$h 11dth tiiW''n 

( SHEATHED CABLE) iu,n14Ln Jni 11 - 2553 lJ(')M 

NYY, NYY - GRD nl4ki'ij XLPE 

2.2 tch* 1g1?I1.'1 

(INCANDESCENT LAMP), GAS DISCHARGE LAMP iiu 
U 9/ 0 9/ U a 0) 0 1 2l 2/ 

5fl4?I W1' fl LJUJfl'fl 70 €li 
q q j 

'?iLJI 1iJ,€jun'i 250 Iv L i (ASBESTOS) 
I V 9/ I U 0) 0) 

3.  

3.1 n u i tni€i 
2/2/ 2/ U a U V 

fl. L)Jfl LJLL 

ha in(n'iu niu v 

6 J fl fl 6?J' J  

at/a 0 0 9/a 
ULJNi 

'ri) nni) 

fl3Jfl1 nJn1 fl3Jfl'V 

   

   

   

(rnu uJ) 

nn -fln1 

 

nJn,v 
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ft n- i4Irvft 

.. ni n1 un 'hA 

NEC LL niwiU.iJal1 il*i (I) 

3.2 ni niini1i 
I 4 I v o ,.' I I I 

fl. fl Lfl1L1Jfll,Y1*1 
V l 2/I 4 2/ 

vrij-wi 

I,Jn' 1u U- I 
I 4 i I 40 2/ 0 I a a a 2/ 

6?J. n nL',*i Tu11rn 10 

N INSULATED WIRE CONNECTOR, PRESSURE TYPE L1JU 

n''i 600 C'r 
. 4 o I 4 ci a.,  a i i a a I 

ft n1 1Wn?V1J*) 'WbA1Jn'fl 10 iuJ 1l,3J 

ii 240 't Jin'i wnii (SPLICE OR SLEEVE 
I, I 

) ç fl6lW 
4 ci ci ci a a i ci 0 a a V 

'. fl1L 1WflflJ1Y*1 1fl'flfl ,1rU 

SPLIT BOLT CONNECTOR in BRONZE ALLOY JiJ'L 

. fl J€3.I TERMINAL BLOCK ini 

¶iniiitu 

Jm TERMINAL BLOCK ii 
a a ci ci p a V 2/ 0 2/ a 

Q. n nL LL JJ 

4. nu  
V V 0/0 

1ui,,l 1t- 

4.1 11 ic - ij I U 

c4iwii L iJiifl'i0.5 u.jntiln 

   

(hJf fr4fl) (iin1 nn') 

nJn,i nJni 

     

nJn-r 

      

       

       

(mu'ui ibiqj (tnEJ 43Jt) 

njni fl3JflVL1lfl'1 
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4.2 wi',j FEEDER u, SUB FEEDER ' nnnnin h 

Jiurri 0.5 inI*j 61tn i 

4.3 nin'n flL11l' 500 I'4 
2.' 

vn 30 inu 

2.6.1 rn 

11-2553 

2.6.2 nini1*i 

2.6.2.1 L J*1 JlCY* Nfl1 Ufl1 

21 
o 21 21 

fl'lflJ?l'lfl c1A 

j 
ijciru - G - 

N - 

i'ijvki A A- 

i'JWki B B- 

- iwk C - C - wi 

21 0 2' 4 210/ 

2.6.2.2 

- Ju 1 Mi 300 V 

- 3 wIi 750 V 

- nJ1*L L41 Type - B (VAF) 

ii ijliW Type B-G (VZF- Ground) 

- )JY1 11.1'1EJ 6h Type - A (THW) 

ivi bwhiL4f Type-CS vI Type- D (NYY) 

2.6.2.3 41n 1Jid1 

iain) ( 1En n) (1 n9ii nni) 

flJflT flT5iJfl1 

(iriuu (rnui 

nJni nn1',fln,1 
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- rJai 2.5 nnThJL 16 AT 

- 5dai 4 Wi LflLnThJtTh 20 AT 

niii 1LUfllfl iì'ij 

1JLnn''l 205 Type A 

'1U Lflfl 11J II13J 

1.5 Type B-G Type B 

2.6.3 n'iugi- j 

2.6.3.1 n ii4I.u!i,j Busbar 

fl 11flJ (Copper Tube Lugs Terminal) iJti 

Electrolytic L1 Jfl U1J 

2.6.3.2 fl 1j nna 

J5tJ LLI' 

2.6.3.3 ni ci'iu i1un i- j , ni, n Lhiu , nti 

I 0 I 0 0.' I V 0 I 0 a I 

11w1'rLru 

2.6.3.4 n j'i 4 nn4I Wire Nut n in6iju'w 6 

n''hW Split Bolt va Sleeve i* J 1 'J11i'111Q'Lfl4'V1U'J L1.'rN 

ri 

2.6.3.5 n1'ii ni I 1L11 

V 0.1 V a V 0.1 V 

2.6.3.6 n1J,JIU'L 

1nJni fl3Jfl1 

 

(uiuc 

fl5fl1LLT11ffl 

 

 

fl.3Jfl'1 

 



I 

I 
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2.6.3.7 n nirr L1un JL1 0.10 J. 

2.6.3.8 °1'1J"LYFh Type - A (THW) Type - C ( NYY) 'i'u 

nitv1h 

1. ni1ti 

2' 2' 2' 2' 

(i1*i 'tv 

- €?V5 L6?J JtV1?WM j-u q - i7i'rn ih 

LJU 1Lfl11 n,rngi) nnJ 

- 2' 0 0) 
L1ni'th 

2.1 n. 770 - 2533 

/tTh ANSI t1U HOT - DIP GALVANIZED 

U 1th1,1ii- 

2.1.1 t i'tJ1.i ( ELECTRICAL METALLIC TUBING : EMT) ni'i.1iJ 

un'i ½ h U 

LU rn&i' n- NEC ARTICLE 348 

2.1.2 (INTERMEDIATE METAL CONDUIT: IMC) i.rw 
2/ ( 2/ 2/ 0/ 2/ 

NUflJflfl'fl ½ i.fl 

in','&i [iU 1U WI1J1 

I1U u1'u NEC ARTICLE 346 

2.1.3 tiiATh (RIGID STEEL CONDUIT: RSC) 9iflfl( EMT 

IMC nthn L tilL 1J 

Lu NEC ARTICLE 346 

n3Jn.i nJn- 

    

(iriuu ' g) (rnEJ J) 

ain1 flflhL1Wflu1' 
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2.1.4 ( FLEXIBLE METAL CONDUIT) 

Jn5li Y1 '. fl Jti1 fl1Jfl'V 

2' 219) c 2' 
JlvU' L6 J 

9) 2' I 2/ 2' 2' 
LLQ IL fl1 1fl1.AU1 n JVnJ 61i,J,JhJ 

NEC ARTICLE 350 

2.1.5 iin t'LILL1i COUPLING, CONNECTOR, LOCK NUT, 

BUSHING uu SERVICE ENTRANCE CAP ww inuiniilwvi 

N'rn CONNECTOR 

2.2 (UPVC, PVC CONDUIT) 

2.2.1 vf UPVC n. 1/1AE BS 6099 rn,n'r 

fmn€ruin Ii- 3'l, Lj3h, Inj ii INORGANIC ACID 1Iru 

hiIu iw 

2.2.2 LniJn1 20 3JJ. LL.iLflu 50 
2/ 912' 

LJfl'1 1.8 n.i. 
2' I 

2.2.3 lin €i, 1vvIwru, €rUf1 LU1/1 

Mini (MECHANICAL DAMAGE) 

2.2.4 nnJnii Lh COUPLING, BUSHING, JUNCTION BOX tu 
2/ 2/ _ 2/ I 2/ 9. 

CONNECTOR nunmnii LLtn1rn €Wii 

ci 21 21 I 

LflfThJ 

2.2.5 €i€ru ( FLEXIBLE CONDUIT) Luu1LnJnu vi€ 

ci ci ci ci ci 2/ ci (ci ci 2/ 2/ 2' 

Lfl €YUl,1 

2/ ci6) cia' 2/ 2/ 

- cicici 91 . 0 0 2' ci 

2.2.6 r'iJ 
ci I 2/ 2/ c 2/ 0 

2.3 niMh 

2.3.1 

2.3.2 n1€Y virn LL n1 NLJ1iiiJ 

NEC 

(iigi 1l41in) n) in1) 

1TThfrr n-Jn1 f1Jfl1 

     

(iii ?i1b4C) (tnJ u3Jt) 

nn-r 



fl3Jfl1 
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2.3.3 1 Yfl 13J1 1.50 UJ 

2.3.4 IL LI UflVU 1J1*1 
V V V V 0 V 

_1-1U L fl WU 

2.3.5 NEC ARTICLE 500 iJnti 

flIJt!J i in'm 

2.3.6 jun' 0.30 IJ 

2.3.7 in4	 1LJ fli 

_,_IJ 

3. WIREWAY 

3.1 WIREWAY isnn ELECTRO GALVANIZED STEEL jr EPDXY 

0.8 iiL3 inc iifli 100x100.i3J. IL1l,3J 

iun 1.2 uJ 1 rn%w 'JTJci 

3.2 WIREWAY iJJrm NEC ARTICLE 300 ARTICLE 362 ILci. 

fl JiTh 1.20 L3JV 

3.3 WIREWAY ( VERTICAL ) SUPPORTING BAR flJ'U 

WIREWAY L IIIYfl I 60 6?iJ. 

4. CABLE TRAY 

V 0) V 

4.1 CABLE TRAY flLflIflflJfl LIIJi 
V V V 9 0) __ ii' 

EPDXY I niwLn inn 2 LIN1AflWL 
'I V 4 V 

1Mfl irnin'n 1.2 ra ithrMn inni i€fl 

4.2 CABLE TRAY LADDER flbIU1fl 30 jni 

4.3 n CABLE TRAY nuili NEC ARTICLE 318 ILJ)fltJ 

1'15f11 JIi 1.20 i. 

in) ( n n) nni) 

fl3Jfl'i flJflT5 

(u'rni L4j) 

nJn1 
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5. n1'J 

4£ 9/ a i a ( I 2/ o1 I I I 0/ 

nj'hvn nii nNLarr5'u n &t€flU (JUNCTION BOX) nin 

ur€n n (PULL BOX) NEC ARTICLE 370 1 fl€ 

iJ 

5.1 n ii*J 1Ln1 iiijn' 0.8 UJ1 W1'U 

nn1J GALVANIZED L1fl ti'ith N1fl 

a a a 4 a 17 2/ a a 

inn'n 2.4 

4 a (a2/ 2/ 2/ 4 a 

5.2 fl1 uiMtJn'fl 200 fliJW1fllfl flL,L1fl°i4WbJ 

9/ a a 2/ 0 a a 67 2/ aa 

in''i 1 Nflfl 

6U2J LL1UU 

5.3 liih 1 [h NEC 

ARTICLE 500 Jfl fl1Y'1fl UL (UL LISTED) 

I I 0/ 0 4 I 9/ I 2/ 

5.4 niiJ nuJtni 1 1L 

2/ 0 9/ a ( a 4 £9/ 0 a a 2/ a 6, 

1tJIun_U ,1 1JflL1JYU I 

c'1u NEC ARTICLE 373 

5.5 fl iYfr?ii1 IL flJ°ifl 1IJ 

a 2/ 2/ a 2/ 2/ a 9/ 4 
5.6 ni Int rn11J1I 

0 2/ a/a o, a 4 2/ o 2/ 2/ 0 

L1J°IJ flJ'i6°iI nL1LWiit I)°L flLIJN 

2/ a 67 2/ a 0 97 2/ 

fl 1J LIL flfl qj  

6. ni' 

a 2/ 2/ 0 2/ ( a 0/ 0 0/ I a a 

I 2/ 0 a ( a I 2/ 4 

1 

n) ( L8n n) (n9 r.nni) 

nJn1 fl2Jfl'r 

 

uJg) 

flfl1VLfl1 

 

fl3JflT 
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7. flf11?t1J 

4 v 4 V 4 4 V 
LL 6n I 

1LTJ 

1. fl1Tii 

v e V  v - 4 
n1 JtJ LI fl IIJ1JrW1 U, 

V V V V 0 
IA1*-I LI1 / "A fl fl] flfl1Afl LLl 

1WflJ (.wn.) 

2.  

HEAVY DUTY , TUMBLE QUIET TYPE nni AMPERE RATING 

4in'i 15,A1250V cdt4I BAKELITE nhI*i V1i1 

u COVER PLATE HIGH GRADE 

PLASTIC 

3. H*J 
V V V 4 V V V V 0 

3.1 i1u- irnn j6L,n iirn wuij 

n iirni u,in (2P+G UNIVERSAL TYPE) 6L4ici 

iiit BAKELITE 1I )tJfl' 

250V IL icJ1%wi AMPERE RATING 15A 

3.2 COVER PLATE IL 'L 2 

iìin) i) (ig6in nni) 

fl3Jfl1 fl3Jfl1 nJn1 

(w1JA •fliij) 

nJn-I flJfl1LVLfl15 



flL'1.fll 
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4.  

4.1 METAL BOX 'LL41 BOX 

j9t*i BOX itninj'1 itw HOT-DIP GALVANIZED rn.i 

V V — V 21 2/ 2/ 

_flvtJ) Unn 1.0 J1fl3J U,IZ 1fl 1'Uflfl 1VA Wi 

i'i METAL BOX u LhJ ln- i 

i1J LL flT'3J 1J1J 

4.2 n'i1 BOX nn iJn BOX fl1fl Qu,J3nu 15-20 

UJ L €)11fl 1L COVER PLATE LiJ 
— 9/ 21 0 0/ X 4 — ( 0 0' 

niuv w i t nnnm'twub 1.25 
Vol 4 40 912119/ 

w 0.3 ui n L 1l 

5. n)1J 

'b L1LhftJ tL 1,°Vl*1 Q0L 61JN 

1. tci 

(0.25 m. x 0.30 m. x 0.50 m) HDPE i° l* u, 
I' 0/ 0 __ 2' o Z ' 

nt wn'n(0.25 m. x 0.50 m.) nn ni 
4 

Jnn1nI 

2. tTh W 

n1 LI.rL Vfr1IOWIJ flL0fl 1'19 

'1. I 2556 

iun) iiiiin i) (il111 ii nni) 

nJn flJflT nJn- 

(flJ4 ffl14() 

nJn1 

(rnJi 
fliJf111UflT 



nJn 

1. LY11 

2/ 2/ 2/ 2/ 0 d 2/ 

fl11?I flJfl'Vthifl1 €)J'€) 
0 0 2/ 2/ l 2/ .'' 

1tflfl1 fl fl'1Wl 
2/ 2.' 

tj nJn'n 3 ¶n 

Thliin'n 

n*iti  

1.1 t ilii ind ti Wj'ty* *i 

220 V 1-PHASE,50 Hz 

1.2 -in nn-ici /'Aa 
2) 2/ 2/ 

fl °J.- 

Ii J 

24 2.4 

LWfIfl 

LED 1f nfl1 

t'1 

tii 
0/ 

iLi 

2. - 

2.1 (Lamp Holder) (Tube) LED 1V1 

u'vLc1 &J tti Lod 'u tn t,'it 

I IJLYiJ€rnIn (BODY) 1'ifl'i 

INI'u Polycarbonate in 1J1A 

't (UL LISTED) 

ifT) (iiin 9fl) 

n'Jn1 nJn 

67 

UL f 

1.2.1 902 - 2532 

1.2.2 .i€rn. 903 - 2532 

1.2.3 904 - 2532 

1.2.4 n. 906 - 2532 

1.2.5 819 - 2531 

1.2.6 n. 1955 - 2551 

(rnift nJfl) 

n"Jn-1 
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2.2 LED inn 

2.2.1 LED iw 36W u1iJ 

- 36 'i' 120 L'?juJr 

uiiThi G13 n$ 

- nbii 18W 

- i'wirwfi (Input Voltage) 22OVAC ± 10% 50-60 Hz 

- (Correlate Color Temperature: CCT) 6,500 °K ± 500K 

- ni (Color Rendering Index: CR1) tJn 80 

- i Power Factor Jn 0.9 

- n'i(Beam Angle) c;16?i 

in+i 200 c3ri LL3iQ LED 

nn ' (System Luminous Flux-I.m) : 2400 I.m 

- iwi LED nJ,Jni 150 / '1 

- (Total Harmonic Current 

Distortion: THDi) 10% 

-	 n1 wi (INTERNAL DRIVER) IJnthJt1 

nni (SURGE PROTECTION) inn''i 2KV ,i 'tni 

( SHOT CIRCUIT) 

- LED Chip iqn1J n''1 40,000 i4J 

in''i 70% 

ES LM-80(LM8O Test Report) TM-21 

- IS09001:2008 

- inIiiJLrnJ vw1li'iu 

- nith 3 J 

11) nn) 

1Uf1Jfl1 flJffl'ä nJn-r 

(inuu Lti) (ni U3J) 

nThn-1 flfl1LiJfl4fYV 



fr ,  
(iin li) (u 1n9 nni) 

- flU IP: 20 11' : Lfli'fl 

- flU: iJJi' nJfl 87% 

G13 flç : L4flJfl''l : 0.8 mm 

- tun'i (Size) (mm.) (WxLxH): 300x1220x85 mm. 

- (CCT-Kelvin): 6500K JiLUJ (CR1): 80 

- nn '3J(System Luminous Flux-Im): 4800 Im 

(System Efficacy - lm/W): 150 lm/W 

- flf' Power Factor Jfl'i: 0.9 

- nfli1 THDi: < 10% 

- fl I Beam Angle ifl'1: 200 n (degree) 

- IP: 20 : nhrn *flLI1 : 

- fl I.1Jn'1 87% : G13 : 

- 1flJJfl'fl: 0.8 mm. 

t€un'i (Size) (mm.) (WxLxH): 300x1220x85 mm. 

- uwi (CCT-Kelvin): 6500K (CR1): 80 

nni'i (System Luminous Flux-l.m) ifl'1: 2400 Im 

- n'' (System Efficacy - lmiW) in'i : 150 1miW 

- flf" Power Factor ifl: 0.9 

THDI WL: 10% 

- lULL i'i Beam Angle Jn1 : 200 (degree) 

fl3Jfl'1 fl3Jfl1 

  

(i 't%l) 

fl3Jfl1 
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IA1LW1 LED T8 

- 18W 1LJh+1 : 220 Vac 50 Hz 

(CCT-Kelvin) v : 6500K (CR1): 

80 

nn ' (System Luminous Flux-Im): 2400 Im 

nrn.'i (System Efficacy - lm/W) ifl''i : 150 lm/W 

thiflf1 Power Factor Ufl' : 0.9 

TH Di: < 10% 

- Jfl Beam Angl.e : 200 ac'fl (degree) : G13 IP: 

20 

- nnLED Life time Jfl': 40000 

'Wfu ISO 14000 

-	 i'rn TIS. 1955-2551 IES LM-79-08 

ES LM-80-08 ISO 9001:2015 ISO 14001:2015 

W1L (ni 1tj1i) 

- IJ1 : Jh fyii.j : 

nn Ai 

- : Icn Iun' : 400x150x670 . 

- : : 400 

- : JIAfl 5700K & OL 11 "LJ1JJ 

fl'1 : 52000 IUJ1 
V 

- JfliJU, 30/50, Asymmetrical Beam cfl 

nv 

220 Iv±10%, 50 

n) i) iEin nn) 

nJf_ flTJfli 

nJn1 
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- Jn''1 50,000 

- n ']'tAJ1 nJ' / I '1M*1Ln1A / ni -ai 

I 10 Ir4 

- t1 1,M"u ISO 14000 it I Ifl'1 LJi LVW1liJ 

- irn TIS.1955-2551 IES LM-79-08 

ES LM-80-08 ISO 9001:2015 Iso 14001:2015 

L1Ik111 ru1) 

- L 1J1JflY1 8 ii 

V V 

- : flJffli : 

V 

J1LIg11n 

- : I1QJ 

I JflT1: 140 mm. (n'N x u'n) 

- h 1Ji-L J 411'I?fl : 85 x 182 mm. (flN x 

- Lt Jfl')'l : 450 x 450 mm. 

300 x 300 mm. rn.uIi: 30 mm. 
V 

- : 25 mm. 

JL 

- 1JI'u LED ln ,iiij 70 '1 
- Ic17iJ : IJJ : °L1J1 (i) 1: flfl1JflJ 

- ifl''i : 385x610x185 mm. : 

Lfl'JflY1 60 wOD) 

- Lfl' 60x120 mm. ith: P65 

- : 230½ +1- 10%, 50/60 

( iii€n n) (u in nni) 

1JnJn-r n3Jn,l flT5Jfl'i 

 

ii) 

nJn,  
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- : Jfl 0.95 nJ (THD-i) : 1JL°L 

15% 

([70) : 50,000 )tJ 

bJc t 1M1: (5700 LI) 

n4: ifl'' 7000 iLJ°i 

- : Jfl'i 130 

- 1,cuiij Iso 14000 LLL In 

TIS. 1955-2551 IES LM-79-08 

ES LM-80-08 ISO 9001:2015 ISO 14001:201 

- wn Jn' 6 i.wr WJTi 

n' 60 .i.(OD) 

V V V V - V 

- nrnun'n 4 

tnnA LED nhfJ 80 'W 

LJfl.W3 ?I : ( w) 

- 1r: PMMA J'wij: flflflj 

IJIU : i1.riI : 315x540x155 mm. 

- : Jiti jflgfl. 60x120 mm. 

- t°: P66 iL*i : 230I +1- 10%, 50/60 

- flY*: J'iflfl''i 0.95 rn'5'3J (THD-O: 

15% 

(r1T1 iiin nni) 

114fl3JflT n-jn1 n-Jn- 

Tt) (rni thJt) 

nJn. fln1L1fl.V 
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nM'n ([70) : 50,000 ''tJ : 

UAfl: L1,I 1I1 h.1,TA (5700 L1) Y'flI: Ljiun''i 9100 i 

1iflA1 : lifl' 130 

- Wf'u ISO 14000 ulinJ c1u 

- 1'1JN TIS. 1955-2551 I ES LM-79-08 

ES LM-80-08 ISO 9001:2015 ISO 14001:2015 

rnn LED 1nLvhf!i,J  150 

- : : tiJi (t,wi) 1l: PMMA 

- : flflflJJ iLf1 : : 315x540x155 mm. 

- : 'iji tiiinn. 60x120 mm. 

I P66 

- LV,.1M*1 : 230Ii +1- 10%, 50/60 4 

iin' 0.95 

- 1nJ (THD-i): €Jfl'l 15% nnMrn ([70) : 50,000 '"t 

- Lflh1l111: 1I,Ji i 1M1: Li?1 I°VI (5700 Lit) 

- Yifli: > 19500 113J1J flTh : 130 

th 1,Jj ISO 14000 iJrn J1tflJ 'WYW 

-	 TIS. 1955-2551 I ES LM-79-08 

IES LM-80-08 ISO 9001:2015 ISO 14001:2015 

iinfln) (ian ri) nni) 

flTJfl flJflV5 nJn1 

(uu' 'gj) (rnuifl 

nJn1 flflhL fl1' 
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3J'LYk1WLJ 

4 V a) ( flJ0Lr 2 'in x 2.4 UJ Iil: Lfl'flJfliflh,L'l 
- a) V 

flWi: YWfl fl'1'lWflJ: 1fl 911 
4 
yu1 

njtun'&i 

- LflflJtYW winn 2 x 

2.4 u.i 

- ) a) 

- flWl : 
V 4 

- fll'NT : 1..I'U 11) YU'j 

1. 1un1 n L''n 

'n n injnn nii 

1LJ1I 

2. nn'5J nn nJjii 

1'JL3JLJ L 111J 
0 - a) ( a) 

4 9) 0 V 99Va) 

3. rn.jni'tfljtiwiJgi 'i 

LL'iI flfl 

j'ii rri Lit 'nTi i 

6) V V a) 4 11 Va) a) 0 __ V 

iii 

(i ig iijin) ( iwn n) (ii nni) 

nJni flJflT 

(uiJt hj) 

nJn1 



'nj-Nn) (iin 'i) (ziiiin nn'i) 

fl4flr fl3Jfl1 1flJfli 
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LflflJJ 

1flAlJ 

2.' 

V 

n111J'tJ 

9/ 9/ 2 2/2. 2/ 1' 0 0 

nflLLI')11) 

V 9.' V V V .= 0 9.,.,  V V 

LN NLiJ 
'Ii 'U 

V 2/ 2 

nii:n 

t 

fl n1L,JL'1 2 

¶1 (unLwhJ*1) 

V 2/ V 

JJ 

&fl LJ'VU 1JE1W.fl1 'L1JL1,J'IJ 

1L1 -lJ niiifltI€ 

5_J nn -ru 

V V V _ 0/ 0 2..' 2' 9/4/ 

fll'U 1LNflU6uI 'I1 — JfrU 11Jfl'1 

4/ 9/ . 2' V 2.' 0 V 

i1' I ni 

NnL1nt't' '  

   

   

('Ju Linj) 

 

flT5Jfl1 

 



fE5Jfl1 
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L 9/ _ 9/ ( 
2. irnui 

1 

2.1 r'i 

2.2 

2.3 i'i ( MDB) 

2.4 MOLED CASE CIRCUIT BREAKER 

2.5 AUTOMATIC CAPACITOR BANK 

2.6 li*i - 

2.7 hIui 

2.8 BUSWAY/ BUSDUCT 

2.9 CONTACTOR 

2.10 CURRENT & POTENTIAL 

TRANSFORMER 

2.11 DIGITAL POWER METER 

AND DIGITAL Kwh METER 

9/ 
2.12 j'1h l'?i, Q2i 

2.13 il*i HDPE 

2.14 

2.12 iJ'tYJ* 

2.15 riu1vJ 

2.12 IJ1*'i 

2.13 tknn 

2.14 wi'hI LED 

MAXWELL, 1'u , EKARAT, LAMOOL, 

QTC 

COOPER, SCHNEIDER , ABB, SIEMENS 

SCI , ASEFA, SIM , TIC, USMD , TAMPCO 

SCHNEIDER , ABB-SACE, SIEMENS, LGE 

SCHNEIDER, ABB-SACE, SIEMENS, LGE 

BANGKOK CABLE , CHAROONG THAI , THAI-

YAZAKI , PHELPS DODGE 

PANASONIC , PAT , BSM , TAS 

SIEMENS, GE, POWERDUCT, SCHNEIDER 

SEIMENS , ABB, MOELLER, SCHNEIDER 

SEIMENS , ABB, SCHNEIDER , ASEA, AEG 

SEIMENS , ABB, SCHNEIDER, PQM, E-POWER 

CLIPSAL , ARR , , 

TAP , THAI-MUI, IPP, UHM , ARROW PIPE 

PANASONIC, HACO , CHANG , BTICINO , ABB 

PANASONIC, HACO , CHANG, BTICINO 

CAN . SIM , SMC , ASEFA, BSM , TAMPCO. 

ALUMAR, L&E , TEl , RACER, PHILIPS, 

LUMEX, LUMAX 

ALUMAR, L&E , TEl , RACER, PHILIPS, 

LUMEX, LUMAX 

ALUMAR, PHILIPS , OSRAM , TOSHIBA, 

RACER, LUMAX, L&E 

(ih€n ri) 

nJn1 nJn1 
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2.15 Lk)'UlJ L&E, LUNAR, RICHLED , RICH 

2.16 1L1iflgi L&E, LUNAR, RICHLED, RICH 

5. ni iu€rrii thui.i€ju 

2/ 0 I 2) 0/ 2. 2) 2/ 

5.1 Lnh 1n€in'n 200 'i uiu 

5.2 LLn n'fh 240 nl'"i i.i1.Mu 

6. ni 11Lg1n11i(Lwu SHOP DRAWINGS 

6.1 n* SHOP DRAWINGS 

ui SHOP DRAWINGS 1 nJn i 

L1'1 'crv' AS-BUILT DRAWINGS 'n 

tLJI, nirn Al °rn' 3 

1Ufl1J1l,L 
6) 2/ 

6.2 nn.it SHOP DRAWINGS 
2/2) 2/ 2/ 0/ 2/ 6) V V 

SHOP DRAWINGS i'i9 Li 

0 0/ 0) 2/ V 01 I 0 __ 210/ V Cl 2/01 V 

11 flJfl flLfl J fl1Jfl 

wi SHOP DRAWINGS i gh4h 
2/ V V V - 2/ 

nni 

ni SHOP DRAWINGS ui 'Mij 
2/ 0/ - 2/ I 2/0/ 2/ 0/ V 2/ _ V 0/ 

UWU J 6?JflJ flfl)} 
Cl 2) 0) - V V 

gthflfl I 1nn nJ L1 flThL 

Lflfl fl44 

(1 i n) nni) 

1tlflJflV flJfl1 nJn-r 

rn) 

n-n1 n3Jn 
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7. wwrni*u 

7.1 

J'in fljtij'i cirnTh I Lfl1 iJJii 0.10 
2/ I o., S 9., 69 4 6) 8/ 91 4/ 4/ 4 0 91 I 41 2/ ol 4 
]'Y1 LUfl 14fl'11JTU flfl 1flfl'1U'LL Jfl 1fl1 
a4/ 8/ ' 2/ 2 

I 'iN1 
8/ II 6) 2/2/2/ 2/ 44/ 8/ 94 2/ 6) 8/2/4 0 6 .4 1 
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