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Spaswainazaunsalussnay

STATEMENT OF COMPLIANCE

FOR SOLID RECLOSER

Standard

lc

le.d

) o 4{ L) aa L)
hemansasewsvalan swnaifing  (emansiansdien

The offered reclosers and accessories are manufactured and tested in accordance
with ANSIIEEE C37.60, IEC 62271-111, IEC 61869—2, IEC 61869-3

Principal requirement

General

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

and operation under the following conditions:

- Ambient air temperature: up to 50°C

- Relative humidity: up to 100%

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

Each set of Recloser is self-controlled device and consists of:

(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.
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The Reclosers have ratings as follows:

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

Unit Recloser data

Rated secondary current (In) A 1
Protecting functions

- Inverse time phase/ground over current protection - Yes

- Instantaneous phase/ground over current protection - Yes

- Negative sequence over current protection - Yes

- Sensitive earth fault (SEF) ‘ - Yes

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

ground protection.

- Synchronizing checking or Live load blocking for  closing - Yes

- Cold load pickup protection - - Yes

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

- first interval second 0.3-3,600

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

<l¥ N
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1c.2  Circuit interrupting device

16

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)

(2)

)
(8)

9)

Terminal bushings; furnished with terminal pads of high conductivity bronze and
hot-tin dipped. NEMA Standards, two-hole.

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

Bird guard caps.

Bushing current transformers.

Receptacle for control cable.

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

Nameplate with inscriptions.

Solder less clamp type ground terminal connector, for steel stranded wire
diameter 9.0 mm (size 50 mm.).

Position indicator (CLOSE/OPEN).

(10) Mechanical operating counter.

(11) Others according to manufacturer’s design.

4
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1c.3 Control unit

Reclosers operations are programmed on the control panel of the control unit which is
of microprocessor-based, with preset tripping and reclosing characteristics. Circuits are function

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

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

1c.3.2 Control cabinet

The control cabinet offered is tested in accordance with ANSI and IEC standard or
equivalent. It has a hinged front access door with two-point latch locking system and latch
operating lockable handle. The opening of the cabinet behind the door have perimeter flange

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

o & %
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IP 54. The control cabinet has included space for mounting tﬁ\e 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 mmZ) ; complete with lockwasher of stainless
steel or better.

5) Circuit diagram of control unit for haintenance purpose.

6) Battery tray, made of acid-resistant material, suitable for supporting the battery and

protection an adjacent equipment from the battery’s electrolyte.

1¢.3.3 Distribution Management System (DMS) interface

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

232 ports, which can be operated under a range

w8 4
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of 2,400 - 115,200 bits per second, in either synchronods 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 Ethermnet data port (RJ45) is support
the

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

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

The time that communicated with the DMS is configurable to Greenwich Mean Time

(GMT) or local time by selecting and time display on control panel is of local time.
1¢.3.3.1 Analog signals

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

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

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

Item Point name Units Type of analog input Report to Comments
DMS by
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 | MW 1 Polling Calculated
phase total with sign) point for direct
ac input
11 | Reactive Power (Three | MVAR 1 Polling | Calculated
phase total with sign) point for direct
ac input
12 | Power Factor % 1 Polling | Calculated
point for direct
ac input
Total 6 6
............... 78 » ﬁw./ Al
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The supply to control unit is 110 or 230 Vac. The samfating rate for AC quantities is at
least 12 samples per cycle. The analog-to-digital (A/D) converters have a digital
resolution of at least 12 bits plus sign. The overall accuracy of the analog input system
is at least £0.2% of full scale over the temperature range 0 to 60 C. Linearity is better
than +0.05%. The control unit will be able to report all analog values that have
changed by more than a programmable dead-band from the last value, only the last
changed value was successfully reported to the DMS. The dead-band and point type
(Dl or SOE) will be specified for each point individually. In addition, the ability of the

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

1¢.3.3.2 Status signals

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

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

3, as follows.
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Table 3 : Typical list of the input/output points of the status signals

ltem Point name Descriptor Contact/ Point Type | Report to DMS by
Status Type
1 | Recloser Close/Open status Close/Open DC-2S SOE Exception
2 | Control Mode status Remote/Local SC-25 DI Exception
3 | AC power supply status Normal/Alarm SC-28 DI Exception
4 | Recloser malfunction status Normal/Alarm SG-2s DI Exception
5 | Enclosure door open status Normal/Alarm SC-2S DI Exception
6 | Ground trip blocking status Normal/Blocked SC-25 Di Exception
7 | Reclosing on/off status On/Off SC-25 DI Exception
8 | Recloser operating status Normal/Operate 5C-25 SOE Exception
9 | Recloser Lockout status Normal/Lockout SC-25 SOE Exception
10 | Phase A fault detected Normal/Trip SC-25 SCE Exception
11 | Phase B fault detected Normal/Trip SC-25 SOE Exception
12 | Phase C fault detected SC-25 SOE Exception
mal/Tri
13 | Earth fault detected Normal/Trip SC-2S SOE Exception
14 | Group B setting trip status Normal/Trip SC-25 SOE Exception
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ltem Point name Descriptor Contact/ Point Type Report to DMS
Status Type by

15 Group setting Group A/Group B SC-25 DI Exception
status

16 Voltage sensor Normal/Fail SC-25 DI Exception
status

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

18 Hot line tag SC-25 Dl Exception
status On/Off

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

3) SOE - Digital Input With Time Tagging

4) Di - Digital Input Without Time Tagging
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1¢.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.
................................... . %{
: v £ o aa ) « ¥, ' =
(HHomanstnsdnasatan snnafiang)  (Ehemansansdiends Sufizaemn) EHhemansinnadanidl W)
UsTsunTsaNTg Rt IA % N3IUNT
wedui 29dlug) (wegsiia uwd)

ATIUNT ATTUATUSLLAUIUNNT




26

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

ftem Point name Digital Control Point
.Output Type

1 Close/Open Command 1 SCBO

2 Reclosing On/Off Command 1 SCBO

3 Ground Trip Normal/Block Command 1 SCBO

4 Group Setting Group A/Group B 1 SCBO
Command

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

We will fully demonstrate conformance to the above requirements, on the proposed
Reclosers , prior to acceptance of the Bid, if required. Such demonstration will be within one

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

1c.3.4 Software and firmware

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

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

The equipment offered is constructed and tested to meet the applicable standards of
I[EC 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 1 IEC 61643-11
- Arrester class :class |l
- 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, |, (8/20 us) : 20 kA per phase
- Max discharge surge current, Imay (8/20 us) : 40 kA per phase
- Response time (L-N) ' :<25ns
- Response time (N-G) : <100 ns
- Voltage protection level, Up (L-N) 1< 1.8kV
- Voltage protection level, Up (N-G) 1< 15kV
o 0
- Temperature range :-40 Cto80 C
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1c.3.5 Terminal blocks

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

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

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

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

are provided for routing of the field wiring within the control cabinet.

1c.4  Bushing current transformers

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

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

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

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

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

other equipment according to manufacturer’s design. The bushing current transformers are
protected against open secondary circuits.
1c.5 Voltage sensors

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

1c.6 Voltage transformer

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

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

aluminum conductor diameter range of 6.9 mm to 12.6 mm (size 35-95 mm )

& g /.
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1c.7 Power supply

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

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

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

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).
1c.8 Interconnecting control cable

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

interrupting device and control unit are made by means of suitable coupling plugs and

sockets.
................  adl 4
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1c.9 Mounting frame

The locally made mounting frames are provided. All steel parts, except stainless steel,
are hot-dip galvanized according to the attached table “THICKNESS OF ZINC COATING”.

All necessary mounting hardware (e.g. bolt, nut, washer, lock washer) to completed the

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

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

notice of acceptance.

1c.11 Training

1c.11.10peration Training

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).
1¢.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).

o 7
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1c.12 Marking
LPRU code number and contract number will be painted in orange, on both the

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

export crate/wooden case.
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.

1d.3 Acceptance tests

Inspect and randomly sampling the reclosers for testing by LPRU acceptance

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

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

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

The acceptance test items will be as follows:

(1) The circuit interrupting device and control unit shall have the acceptance test

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

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

test is not required.
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i

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

the routine test specified in clause 1d.2.

1d.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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J

Technical data of the automatic circuit reclosers and accessories

Descriptions

Proposed data

Manufacture and country of origin
Type or model

Applied standard, publication number and year

Rated voltage kv 270
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| kVrm.s. 60
minute

Rated power frequency withstand voltage, wet, kV r.m.s. 50
10 seconds

Rated impulse withstand voltage (BIL), not less than | kV, peak 125
Minimum creep age distance of bushing or mm 600

supporting

insutator, from live part to ground

oG
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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

External insulation material

Encapsulated with

Cycloaliphatic Epoxy

Operating mechanism

Magnetic Actuator

Expected life of operation mechanism times 2,500
Recommended inspection schedule of operating - Maintenance
mechanism free
Guarantee contact life in term of number of operation - 5,000
Total weight (Approx.) 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 - IEC 61869-3:2011
Rated frequency Hz 50
Type - outdoor type
Rated primary voltage \Y 22000
Rated secondary voltage \Y 230
Rated output VA 500
Voltage factor - 1.2 / Continuous
Voltage regulation % 5%
Rated power frequency withstand voltage, 1-
minute

- primary winding KV rm.s. 65

- secondary winding kV r.m.s. 3
Rated impulse withstand voltage at primary | kV peak 125
winding |
Creep age distance of bushing, from live part mm 795
to ground
Total weight ke 100
(Approx.)
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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 - Yes
protection
- Instantaneous phase/ground over current - Yes
protection
- Negative sequence over current protection - Yes
- Sensitive earth fault (SEF) - Yes
- Directional blocking (forward/reverse) for phase and - Yes
ground protection
- Synchronizing checking or live load blocking for closing - Yes
- Cold load pickup protection Yes
- Over/under frequency protection - Yes
Time-current curve number (to be attached) - ANSI, IEC

Phase fault minimum trip level A Adjustable 10-1,600
Ground fault minimum trip level A Adjustable 5-800
Standard inverse time curve setting - ANSI, [EC
User defined curves curves Upto3
Auto-reclosing shots Upto4d
Reclosing interval time

- first interval seconds 0.3-3,600

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

o 3

" y
................ /-

f v £ o aa
Eemansnsinedalan swnaidns)
Usesunssunis

o\%

nIINNT

(fhermansnasdiondy Budivaeen)

B

AT A——

o

(Hhoemaniinsdamal mnn)

nIIUNTT

Wedud 29lng)
nSIUNS

(egsha Buud)

AFTUNTUALLAVIYNNT




37
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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niaulasiWiiim&uuy OIL IMMERSED

1. fesmunily

¥

afmuaillviaseupguismusiainsAiuNsaseMaEnd®  aussaus  naenIuMSRARS
t %4 ° e [J A
wazmsnegey  vifeudadlwiings eudssm ana wasdhuiunssyluluuuas

v o &
YBNTUAU.-

2. w3 ( STANDARD )

ay Y o 3 A ] o £ o
filddvualiduesnedy  wilewladivihiidsuy  OIL IMMERSED  dadndnuasdl

AaNTRAMUINA TG

- |EC 60076 : POWER TRANSFORMER.

- ANSI (57.12.00 - 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.

|EEE C57.12.00-2000
wireaufivouiuveinisiniiviosiuse
3. #nin ( RATING)

LY

v v o A v o W Y aAaw 1 &
wenanazlasyyawzliiduegndu wliswladlwihidewedifidasing q deil-

- RATE FREQUENCY : 50 Hz.
- RATED CAPACITY . (KVA) : anuissylunuy
- RATED PRIMARY VOLTAGE. : 22 KV, 3-PHASE 3-WIRE (DUAL VOLTAGE)
- RATED SECONDARY VOLTAGE. : 400Y/230V. 3-PHASE 4-WIRE
- HV NO-LOAD TAP CHANGER. © 42,-2X25%
- VECTOR GROUP. . Dyn 11
- LOAD LOSS ( AT 100% PF) . Wiy 1.5% # RATED
CAPACITY. ’
, s
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- NO-LOAD LOSS. . iszylusenunsveasy
- IMPEDACE VOLTAGE. (AT RATED CURRENT) : ?Jg]:i%‘l/l"j’]\‘l 4 - 6%

- HV RATED INSULATION LEVEL.

- IMPULSE WITHSTAND VOLTAGE (PEAK) : 125KV

- POWER FREQUENCY WITHSTAND VOLTAGE (RMS): 50 KV

- NOISE LEVEL (fisze 1 wims) | . 60 db. v3etferni

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

Faflen PREMEABILITY. g9 uay LOSS m Taedandludnuaie LAMINATION uwazfin
pgauuUuuduseine POSITIVE LOCKING DEVICE.

42 WINDING,  doafhlavevewnwiosgiiflomedousnoauiy  Seannsanuss
INSULATION LEVEL way TEMPERATURE RISE fifuuslé mssenuuuadedesannsa
%9 MECHANICA STRENGTH %S THERMAL EFFECT due1aiinainnns SHORT
CURCUIT #ionaifinduld # CORE uavsh WINDING Wilousgnauidndhefuazsiawsiu
nssiseuwiluges A Lﬁaﬁﬁﬁ‘]’mmmﬂLLasmm%uriauwvssqﬂsznavﬁ’u olL
TANK. _

43 TANK uag COVER dowhannuiumdnuasysyneutulaefinnuudauss aansanude
arwsuveniiiufussaneluldlagliinssi@uvdeyvaans 1 COVER Hesdauiu
flufa TANK éne BOLT ednauiumuniasil SEALING GASKET wila HOT OIL PROOF
REUSEABLE TYPE iiletfaafun1siadu uavmnu®u TANK uag COVER agdodrinu
nsnidvihanuavetn wavyuindoutiesiuatin fouvhnismdsig EPOXY PAINT,

4.4 TRANSFORMER OIL aw#ewriunsnses wazdl DIELECTRIC STRENGTH ifuflsensy

ysomunivualaensiiivisedu

o 4
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4.5 gunsaiusenau ( ACCESSORIES )

wlioudaslwiiinds desligunsnivseneu egnelipudiasaluil

451

4.5.2

4.53
454
4.5.5
4.5.6
4.5.7
4.5.8
459
4.5.10
4.5.11
4512
4.5.13
4.5.14
4.5.15
4.5.16
4.517
4.5.18

DIAL TYPE THERMOMETER WITH MAXIMUM POINTER Zafesiietnatios 2
CHANGEOVER CONTACTS lmei 2 SETPOINTS WITH SEPARATE
ADJUSTMENT dwiiufwiunsgamgiile ALARM wag TRIP Wlalfin OVER
TEMPERATURE.

BUSHING ﬁ"’aﬁqwmqmasuiw‘i’w w¥ou TERMINAL CONNECTORS e
dwsuRnfuanglnia w38 BUS DUCT

ARCING HORN.

OIL LEVEL GUAGE.

OIL DRAIN VALVE uag PLUG.

OIL FILLING CAP.

OIL CONSERVATOR TANK. (dsunilouvasuuin 3500 kVA %ulﬂ)

SLUDGE DRAIN PIPE wag PLUG.

DEHYDRATING BREATHER. ( SILICA — GEL )

PRESSURE RELIEF VENT.

TAP CHANGER Wuu OFF — LOAD OPERATION.

RADIATOR FIN.

EARTH TERMINAL.

NAME PLATE Waed31eazidunsing 9 yomoulasiiu 9

JACKING FACILITIES.

MOVING FACILITIES.

LIFTING LUG.

o v a
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5. 01sAR@Y

2/ ) A 4
a W o o/

1 ° w v o =1 o o
nifoudadliihids  desfindamusumidssyluiuy Aellonafeundadld  emw
wianzaulagliiua

1 1 a & LY & ° ° Y a [ =
Wingauangmuaununsinne  dealiulumuduusihvesndawasdulununguie

seidsuvaansininvinsdiu

6. DIvVedaY
wiuadlwinids dowinunsvadeu TYPE TEST wie DESIGN TEST amsnasguf
fvtuadnedu  uenanil wiieuvadiniynda Fosinunismadeu ROUTING TEST 970
ylssrugrdavioaniuiifuiiveniy  sisihsfosdisenunsmadeuduniiiefiansan
ayfAdieTensing 9 Ifesinsvegey egelioedaaseneusie -
- RATIO TEST.
- RESISTANCE MEASUREMENT.
- IMPEDANCE VOLTAGE.
- LOAD LOSS TEST.
- ON - LOAD LOSS TEST.
- EXCISTATION CURRENT TEST.
- POLARITY ua¥ PHASE — RELATION TEST.
- OIL LEAKAGE TEST ( wawignsloudasuuu OIL IMMERSED )

weadadinHwsasvialy

1. anussIn1sill

dorivunilaseunguamandd  waznshasisweuriaiadnszangliiliusen  (DISTRIBUTION

BOARD) uneaddndeos (PANELBOARD) wazadnddinansduq Fuduuwsviafasafunde (WALL

MOUNTED)
______________ %@ W ﬂ
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2. wHeEIndnszanulnda (DISTRIBUTION BOARD)

2.1 wnsandnsyanglniifuwnsainduszsuves LOAD uiavdiu  Iagnszaneaslii
Tuusseindeos (PANELBOARD) vegunsallwihanugeasne q Zeilldisszuulnih
Unfi  (NORMAL POWER SUPPLY) uazseuulwiidisesqnidu (ESSENTIAL POWER

SUPPLY) snufiviunlukuukagseasdenil
2.2 AUADINITNNAIUNITIBNRUULAEMTAS

vy o
n. mseenuuunaznsasieudulumuinmsgiu  ANSI, NEMA, IEC w3e DIN e

wanlduiusesuulning 400Y/230 Taavi 3 wia 4 ane 50 185w

9. CABINET seudhuuuinassimimuitssylilusuy  #adidhe  GALVANIZED
CODED GUAGE SHEET WITH GREY BAKED ENAMEL FINISHED  $iuszgiUn-iUa
duntiilu FLUSH LOCK  wawsiosll KEY LOCK ¢g  wawseadl CIRCUIT
DIRECTORY WITH CLEAR PLASTIC COVERING uen CIRCUIT #ina 4 @nagiish

Useganelu

A. BUSBAR fisiaffufiu BREAKER e’w”auﬂq PHASE SEQUENCY TYPE

=t

3. MAIN CIRCUIT BREAKER #oallu | MOLDED CASE CIRCUIT BREAKER U
AMPERE TRIP uag INTERRUPTING CURRENT CAPACITY sl

Usznaume INSTANTANEOUS,/ MAGNETIC SHORT CIRCUIT TRIP uag

THERMAL OVER CURRENT TRIP  \msilun@indauiiiieariu  FEEDER CIRCUIT

BREAKER $iuys Lﬁiamiﬁwmﬁé’#ﬁuéﬁu (CO-ORDINATION)

VA 4
v v £ o aa | v oa o [ a
HHaemanTusdneadatan swneffing  (Ewmansinnsdiensy Bufizaenn) (gmamamwmséﬂmm WnN)
Usgsunsung AIIUMS ASIUNTT
(neduR 2edlng) (negsha Suud)

AFIUNIT AFIUNTTUBLAVIYNITS



3 |

BRANCH CIRCUIT BREAKER 14 CIRCUIT BREAKER #iin MOULDED CASE CIRCUIT

BREAKER, QUICK-MAKE, QUICK-BREAK, THERMAL MAGNETIC AND TRIP
INDICATING ~ fivwnanuiissylilu LOAD SCHEDULE  waedeadundnfsd

vAeriu MAIN CIRCUIT BREAKER

NAMEPLATE uHeaindfioauauansis NAMEPLATE, NAMEPLATE #advidne
wHunanafnaoaty  Juusniluds  wastulududen  asunzadndivmilede
nsgvhuulkunanadnden  iedndloUssneuduudy  fmidessunngududen

svilsdoun NAMEPLATE Wulusananaliluwuu

L2 Q/

o a v o a \ o wwd 1% = =
A999s  uwsadndvnuns foddifsesiegiudfnanfalinehg  Fedsuendia
NUYLATIIAT YU VUWRMVDY CIRCUIT BREAKER wag LOAD ?jﬁﬂiﬂﬁu‘%nm

Talieazainlunisvngesnm

MsRnfkElIntfasRnresawanstiluwuy  wsadndnesRnsanuaiislng EXPANSION

A ¥ o 5 A’ =2 a o
BOLTS MR EULATABINARIGN 1.80 wumng ﬁ]’lﬂWUﬂQ'ﬁSQUUuﬂJE}QLLNQa’m%

3. wHeEIndyas (PANELBOARD)

3.1 wweeedgor  Wuwedndildmuaunisdnemddlnihliud LOAD sineq  aedl

BRANCH CIRCUIT BREAKER lufimiunu LOAD usiaznguviieusiagsia sufviualy

WUUMSERY PANELBOARD SCHEDULE

3.2 AMUADINITNNAIUNITODNUUURALNITASN

n. PANELBOARD fawmenuuuiumunnasgiuyed NEMA TagadrsdnSannguda
CIRCUIT BREAKER #lldidm3u PANELBOARD ifteldifussuuliln 400v/230
Taavi 3 a4 @ 50 1B v3o 240 oavi 1wl 2 &g 50 185V aufivusly
wuuway PANELBOARD SCHEDULE ?
................................. ﬁ/ /g/
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i
9. CABINET douduuuufinase fgviving GALVANIZED CODE GAUGE SHEET
STEEL WITH GREY BAKED ENAMEL FINISH fiuszgUn-Uadiumindunuy

FLUSH LOCK

A, BUSBAR #islfiufu BREAKER $iaaifiu PHASE SEQUENCY TYPE  uasiduwuudld

fiu PLUG-ON %39 BOLT-ON CIRCUIT BREAKER

3. MAIN CIRCUIT BREAKER #iaatlu MOLED CASE CIRCUIT BREAKER i AMPERE
TRIP wae INTERRUPTING CURRENT CAPACITY  sufifavusiviluuuy
Usenaumeg INSTANTANEOUS MAGNETIC SHORT CIRCUIT TRIP way THERMAL
OVER CURRENT TRIP msilundnseusiifieaiu FEEDER CIRCUIT BREAKER

Fuvng iemsyhauiidussiy (CO-ORDINATION)

3. BRANCH CIRCUIT BREAKER #ioailuuuyu QUICK-MAKE, QUICK-BREAK, THERMAL
MAGNETIC AND TRIP INDICATING waziluiuu PLUG-ON 38 BOLT-ON TYPE
fivunnnaiissylily PANELBOARD SCHEDULE Tas CIRCUIT BREAKER siadiu

nanSueLR7U MAIN CIRCUIT BREAKER

2. NAMEPLATE wreaindgasdioaisuanaia NAMEPLATE, NAMEPLATE feginéne
wHunatafinaasy  duuenuddn  waztulududen  nmsunvadndvilide
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Additional to the general instructions, the following shall be observed: 1a
Scope These specifications cover 22 kV spaced aerial cables with compact
stranded aluminum conductor, shield, insulation and jacket. 1b Standards
The spaced aerial cables shall be manufactured and tested in accordance
with the following standards: Thailand Industrial Standard (TIS) TIS 2341-
2555 Aluminium space aerial power cables with XLPE insulated and
sheathed for rated voltage of 25 kV (Except insulation and jacket thickness
used the technical data in Table 1 and Table 2) And all other relevant
standards, unless otherwise specified in these specification. PEA will also
accept the spaced aerial cables tested in accordance with the later edition
of the above standards. 1c Principal requirement 1c.1 General The cables
shall be compact stranded aluminium conductors, single-core type, with
semi-conducting material conductor shield, cross-linked polyethylene
insulation, and cross-linked polyethylene jacket. The cables shall be
capable of installing and operating under the following conditions: System
voltage : 3-phase, 22 kV Rated frequency : 50 Hz Conductor temperature -
for normal operation : 900 C continuously - for emergency overload
condition : 1300 C - for short-circuit condition : 2500 C Ambient air
temperature : up to 400 C

- 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.
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The conductor shield shall be of a materiél compatible with the conductor
metal, and shall be uniformly and firmly bonded to the overlying
insulation. The average thickness and the minimum thickness of the
conductor shield of 22 kV spaced aerial cables are specified in Table 1 and
Table 2 respectively. (3) insulation The insulation shall be unfilled, no
carbon black cross-linked polyethylene (XLPE) processed from peroxide
cross linking agent, whose properties meet all the requirements as specified
in TIS 2341. The average thickness of the insulation of 22 kV spaced aerial
cables shall not be less than the nominal value specified in Table 1 and
Table 2 respectively. The minimum thickness of the insulation shall not be
less than 90 percent of the nominal value. (4) Jacket The jacket shall be
filled carbon black cross-linked polyethylene which contains no less than
2% and no more than 10% of carbon black by weight with tracking
resistance, whose properties meet all the requirements as specified in TIS
2341. The average thickness of the jacket of 22 kV spaced aerial cables
shall not be less than the nominal value specified in Table 1 and Table 2
respectively. The minimum thickness of the jacket shall not be less than 90

percent of the nominal value.
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2. sfavasanslnih

2.1 fildsmuelifuegnedu anelwiiiediaunuidien ( SINGLE CORE ) uazvaneunu
( MULTI CORE) sinaluniindaimeunsjuauiu POLYVINYL CHLORIDE ( PVC ) uas
friliuden ( SHEATHED ) dealu PVC wiudu nuussiulwiiled 750 Toan waznu
gaungivesinild 70 esmwalsa  muunasgundniudigeavnss sen. 11 -
2553 fswandunneluil - ,

. aglwihdifvelngnin  emndiadues  deadusiinanavewnsiinges
( STRANDED WIRE)

v, aglihild¥esluvio ( CONDUIT ) wiandlusnerians ( WIREWAY )dagelu
gouiiwruavaouidenitliflemarildang inthudihlnesalumuueliy
anglviiihatiaunuiien ( SINGLE CORE ) sy wen. 11 - 2553 - 60227 IEC 01
(THW)

A aglwihildnedlfulaense ( DIRECT BURIAL ) vie wudeeluviailsiu ( UNDER
GROUND DUCT ) vidsluaauiiillemaviilanglnfhudih Wldaneviindiuden
W ( SHEATHED CABLE) shunuiien uagviansunu e ten. 11 - 2553 wila
NYY, NYY - GRD w58 #a1sanldane XLPE Ala

22 alihldmelumdeulwibuasadne AreliiAnanuseugusu vaeald
(INCANDESCENT LAMP), GAS DISCHARGE LAMP 1lusiu Tnldanslwihatianueiy
Youge dthmewn  Yusheauensiivugamgiivesinhidlitesndn 70 ewn
wadua waznunssiulwilabidesndt 250 Taavi udvfudeauanilediu (ASBESTOS )

' vy & Yy o d a &
ﬂgunuﬂ'ﬁlL'UaE]ﬂu@ﬂﬂ')UQﬁQWLWNW%ﬁﬁJ@ﬂ%u‘WUQ
3. MsAAGY

3.1 msaasanglndihdanuiesluvielanedaansevindely.-
n.  Sesaelwdndvield deilimsfinssiaseuioowar luusastislneUanevions

14 v 2 ' @ ) =2 = ' ' o U
doswnnu doudunassinane ndeshisany vise nassseaedmiugunsallnih

8/

= ¥ 1w ) P v P
9. mstanglwidviessdddaunsaltng swenuuulildiamsausanglwih lay

a

Mﬁ'ﬁmuﬁmusﬁwmﬁma 6/
N T

. s J [ - a ko) v - o k) =
Eemansinidwevadan swnafifing  Uiemansiansdionsy Sudvaeen) Etremansimsdanyal inm)
Usgsunssuns ASIUNTS W 35UNS
Ui 2edlvg) (egsha Bundl)
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msmsanelaiudie  ereduludeddanstiovdedu  lnvansiuazdeuduans
wawnlivinIefuauiuvesanalni
mssnlAsiseseagwihliinlunsalag deddiSafianuladaivsenindeimualuy

NEC waghitioaninduusivesdudnanglni ( 1d)

3.2 nseBLiaukaznsaawanalsluwn

f.

msefounaznisreusnangliih  Insevhldmelundessouenanglniininiu
Fuvelutewelasdiann  vieliremeldlutisiiamnsadesaaeuldlaedy
dmdunistiuanslusnnganertingng

mssedeudereuenaglnih Afewievesiiilifiu 10 aswdaduns T
14 INSULATED WIRE CONNECTOR, PRESSURE TYPE wuwsasulvvinlalives
N1 600 1hav

mysadeuviesousnanglni iflwunadiugnin 10 asndiaduns wasl
Wiu 240 msnefiaduns Tildaonnewuaselialdusinade ( SPLICE OR SLEEVE
) wazudheauanlniainazansuasny W38 Snduwils
mssedeuvderausnaglinin Aflvunadnilugninfidvuedediu delagly
SPLIT BOLT CONNECTOR @w@nain BRONZE ALLOY wefandufiveniuld
THuseidouanelninusazyin

Yaneanglnihiiduganielundosieaedos  TERMINAL  BLOCK tienseie
melnihuenludsgaduldazmnuazmsdsusinvesanglnih - Tinsevinldlag
siok1u TERMINAL BLOCK
msseanglwiwinfiaeififermuaewmsiiuluaadeuusihveduan
aneliniug |

4. NISNAFDU
TmaaauaARILFTuUTesRuIuane LRl -

4.1 dwiunasuasaing wazwhiu Wilanaesenangunselsianasuazaindeineg aglu

muwniadadesinFanudnmuvemnuiuldbidesnino.s wnslevidluyng nadl

v v £ o an v v a o . : « a
Etomanansdnasa’an swneddng)  (fPemaniindiend dufizaeen) (Hhwmaniinsdanid W)

UI85UNTINMG A33UNT ATIUNIT
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4.2 dw¥u FEEDER way SUB FEEDER T¥amanseenanngunsaiineg vaesnaudsin
AANUFUMUYEIRII sedlifeendt 0.5 wnglovin Tunn q nsdl

43 ms¥arvemuuiingn  dedfiaiesiefisnglwiinszuanse 500 Taavt  wawaudu
han 30 Juriiseiilasiy

2.6.1 1ATFIU
amglwimaun Wldaevewanivauiu Alasueygrauanaeismang ten. 11-2553
2.6.2 mudenidanglvi

2.6.2.1 wisamungusednanelndy Tildduesauiuanslnin visedmudihuanavsasnes

Mivae fail

fefu -G- R AR BRIV AR
GRETT -N- aih

dema A -A- fana

aea B -B- dan

aewla C -C- am

2.6.2.2 siavasanglwivniilasvualidusendulrldsedl

- a0stwihsyuu 1 e Tildaneludusedy 300 v

- 2g9siihszuy 3 wla Tildanelwdusedy 750 v

- awlWiufuasylild Type - B (VAF)

- awlidAuassdwsuiiulily Type B-G (VZF- Ground)

- awlnihieovie Tuswidiuane 1Al Type - A (THW)

- awlwihldAusesvie vieilsAulaensslild Type-CS %39 Type- D (NYY)

2.6.23 wuinvesaslwin windlanmualiiduedrsdu Ildaualuidnninfnvua

fasoluil

............... HY Pl & G

(Ehemansensinedalan Swnefdns)  emansnasdiensy Bufivien) (fhermansansdandl 1)
Usgsunssunis QELTeh (W 33UN1
edud 2edlvg) (wegsha dundl)

AIUNIT NITUNTUASEAYIUNTT
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- AN9NTERN 2.5 asay. Wiueshaiusnineshaiiiy 16 AT
- @187995¥e8 4 ms.au. Wiuwesiswusnnesliiiu 20 AT

- Tunsaldesvia aenenaINRsTRu AU maadlniuasinaulily

anelwiwunabildnnin 205 ms.un. Type A

- lunsdliuaneass ansuenanesgeadidnsy mdaulniuazinau

Wildanelniunaliidanin 1.5 as.an. Type B-G uay Type B

2.6.3 AsiAuany

2.6.3.1 mseeaedniu Busbar vasunsadIntlufinusesrulaz/viowesnmusninasiuly
mUanfidnuamduuuurevesundsifingdiu (Copper Tube Lugs Terminal) wilamintugy
HuNs Electrolytic wazguieyn sfufeauiunusiadveseans

2632 myfevandluvieviiesafiuae fewimdmnmsinsmie videsufuaeiasa
Seudesudd

2.6.3.3 Mfnseay Fawilunaaweans , NaswERng , NABUASU , NAaIlAN 15951
Wuauwith suvisfivhmsendeane G"laqaejlushLmﬂqﬁmmmvhmsmwaa'uvﬁaqiau
Urgdlelagdre

2.6.3.0 MIABENBVUIA 4 RSN, WSBLENATIALE Wire Nut Lagn1sAaenevuIn 6 ns.uu,
wiolanleild Split Bolt 38 Sleeve Wumsinunuangwilviliaviuiisuwinauiuwes
analwih

2635 msawEny windanusidussldasumiatsasmnilnvenield wiasuiioiu
saslivhujisenfuauiuriuanylni

v a & Y = v & w
2.6.3.6 awisovlusraiuarslunuld sesdadududule

A 4

gy S g

f w £ o aa a
(Hhemanimidnedalan dwnafifing)  (Piemansiansdiensy Bufivasen) (Hdrermansransdandl wnn)
UTE5MUNTIUMT ATINNT NIUANT
WinduR 29dlug) (weasia Suud)
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|

2.63.7 Mmaduaeasumzinenms sedadiadudainanennszesindliiiu 0.10 w.

2.6.3.8 InugegavesEwlnit Type - A (THW) Type - C (NYY) TuvieSesany

aunsalifugelniln

1. anudssmsynly

P a & a = Y

ielinsldnuuasnisinnsgunsalifuanalvih (el Tisufenedygnums ik
- feans Bu 9 Wy aelnsdwl  anedyann Ing - Insviml anedygnamdadiou Wy
fu ) Wuludmemmuseudes wasgniewmuanasgy  Sshuuslinisdanidan  gunsel

= 5 I3 3/ o (9 = c’{
waznsinsaduluauderivuasssieazideni -

2. viedewanalnvin

2.1 viesewanglwihaiialane  vielanedoaduvielaveauinasgi wen. 770 - 2533
 uaz/vie ANSI quiiesfualiulngd’ HOT - DIP GALVANIZED Fwdntuiielda

Sevanelihlneinmedaioluil -

2.1.1 vielavzafiaune ( ELECTRICAL METALLIC TUBING : EMT ) fiduringuénanslsl
Youni v i Ansdldelunsdifndaes viedeuluiuwau Fslsifamglan
fagrilvviadegunseld madndaldaniidulunusmusly NEC ARTICLE 348

2.1.2 violavigaiiavununans (INTERMEDIATE METAL CONDUIT : IMC) fivun
dushgudnandlaiidnndt 1 i Aedddanildidudenfurelansuns washinig
Turoundold  wivhalldileiulaense  wasvallFluanuiidunsowasileiuls
laonse auimualy NEC ARTICLE 346

2.1.3 vielavizailavun (RIGID STEEL CONDUIT : RSC) awnsaldauuvuvie EMT

war IMC  lwmnusens  waelilfluanuiisumsouasileuldlaenss  any
yualu NEC ARTICLE 346

@hemansidwvaian snnafiing  wmansiansdiensy Sudvaeen) (Eteemansiansdamal i)
Usesunssunng NSTUATT % N3NNI
Wedud 23dlug) (wegsha Buudl)
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2.1.4 viedou ( FLEXIBLE METAL CONDUIT) fuvielavegeuiildsesanslnitdn
gunsal  videieedlwindidl  vdeereiimsduasiiould  vSequnsaifienelinng
wdeutheldthe Wy vewmed Taulwihuasainadudy vieseudlldluanuity
W wasuenemsiedliviesourliadun  msdessldenleeily Wil
audanvualy NEC ARTICLE 350

2.15 qﬂnsﬁﬂszn@UﬂTnﬁuﬁa léun  COUPLING, CONNECTOR, LOCK NUT,
BUSHING wa2 SERVICE ENTRANCE CAP #i13¢| Foamnganfuanwuazanud
169 CONNECTOR

2.2 vie Wig (UPVC, PVC CONDUIT)

2.2.1 vis Wid , UPVC doafulumunnnsgiu wen. uaz/vmis BS 6099 Amusias
Fanseun usiu, lethy, 1nde uaz INORGANIC ACID dwdndusieldau
Sovanglviilagianz

2.2.2 vwaduigudnansliidesndt 20 s, uaglifiu 50 uy. Auvuvesilvie
foslutosnin 1.8 .

2.2.3 Remsldanlunsiiiandsane, goulufiuney, Hddumsunin  uasudnadies
lalasuamnudemeilsna ( MECHANICAL DAMAGE )

2.2.4 gunsalusenaunisiiiuvie Wy COUPLING, BUSHING, JUNCTION BOX uas
CONNECTOR  #aawmnzaufuanmmsings wasnsldon  Sesfoudud
Wwenfuiuyie

2.25 viesou ( FLEXIBLE CONDUIT ) uvieseuilliSesanelnituingunsel vde
indeslwihfifivioonefimsduaniiould  visgunsaifionsiimaindeudielitie
wu  Tesllwiuasaihafuiy  vieseuildluanuiituuaruazuenaimssiosld
viesaurdafuin

22,6 msfasavie 37 Dhdulumuduushvesudn

23 msinseviedeanelwih Feafulunudedmundadl -
2.3.1 Thvheaazeaanelutasmeusavierouinisiage
232 msdasevie  Fedhivhlddegunss  wasielifimuilAwenisdane  deaduly

AuTanuuATes NEC

................ Wy 2 G

Hthomannnidnadatan swnaiidng  (fhwmanstansdiendy dufizieen) HHrwmansrdrsdaniydl wn)
Jszsunssunig ATIUNTS % AI5UNNS
wedud 2rlvg) (egsia Sund)
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2.3.3 viedesdnfulassainetmavielassainun1nsdu q yn q ssezlifiu 1,50 wes

2.3.4 viousazduvdourazsvezfoainsaduiiFeudosnou  Seawnsafesanslvi
dwield  dudesmedvielurneidiadavioludauiu

235 maiuvieluanuiidussenudetmualu NEC ARTICLE 500 #esilgunsal
Uszneufivawmnzaufuusazanwuasan i

2.3.6 nsldviegeu seddninuenilidesndt 030 wes

237 wnmstesavie  Feaduunwuuviedaniusioiainane  mndguasse
auliliannsefnsaieauuuadinanldliuinuniudmusuauduuday
nsadly

3. WIREWAY

3.1 WIREWAY faeWudugusnn ELECTRO GALVANIZED STEEL Lndeusnefiru EPOXY 14
wiumdnauvunlitesndn 0.8 faduns dwdurua Tdifiu 100x1000u. waesnunlal
founin 1.2 faduns dwdusnenne 150x100u.3ulU wieushaseula

3.2 maRnseldarn WIREWAY seaduluamy NEC ARTICLE 300 uag ARTICLE 362 wagdiaq
gafiulassaieormsnn 9 seegliiiu 1.20 s

33 WIREWAY fisassluuuafa ( VERTICAL ) asffesil SUPPORTING BAR egnnelu
WIREWAY wteBinaneiaidann q ssey 60 .

4. CABLE TRAY

41 CABLE TRAY fesdstusnindnuiuiiiiunisiesiustned  uasindoudediju
EPOXY Tasfushumnduinsfestimmmuilaiffosndn 2 fodums uasusiuminiiu
vunlidesndt 1.2 fiadums Wuiugnin Sdesangssuisemelioded

42 CABLE TRAY Juvfin LADDER #asfignduyn q sses 30 wwufms wietiosnd

4.3 mshnsouarldon CABLE TRAY Feudulumurwuslu NEC ARTICLE 318 uasdafy

Tassadternsnng sveeliiiu 1.20 .

v v £ o aa vy ¥ o o v a
Eemansnadwedadan swnafiding  (Ehemansiansdiensy Sufivisn) (EHemansansdanmdl W)
Usesmunssuns ASIUNS n3IUN15
(nedud dlvg) (negsia Suwd)
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5. nanwmodny

1 U d ¥ =2 1} =) 1 £ 74 Qs 1} 1 L} .3
napweaelunll Tsudanassadng naaud1su naoaseaty JUNCTION BOX) naadwn
anevisonassnedte (PULL BOX) muiiviualy NEC ARTICLE 370 S19avidunvadnaa’
soany seudulumuduassialul.-

5.1 napwieaeunsgulaeiily Aeuduwdndaumunlidesndn 0.8 faflues W
nssudstasiuatindienisgu GALVANIZED uagnaewisanewlinfui  Aoawdnain
] < = 3 e‘d ) 1 a a
wiinvide wiseglifleuvde lemuvunlitesnia 2.4 Radwms
' ' da 1o PPy v Y1 | & da '
5.2 naeweaenivinalvgindt 200 gnuiedily sesuduanusumanidiaumnlyl
dounin 1.2fladams velldesridsdemnuudauseveinaesanisidany  Wunssuis
Uosfuaily udedoumeddu
1 1 =) .74 - d! d‘ =3 .73 1 v A
5.3 naeweaevdaiusada  Feddluaaunonufndunsiesne q leanuniseyly  NEC
ARTICLE 500 cﬁmLﬂumﬁmﬁw‘lme’w’%’umﬁwmqmmwmn UL (UL LISTED)
L] 1 ﬁ,! t s (-] A ) 1 ﬂ’;
5.4 Yunvendedsioans  Tuedivring  duuvesaelWimiudnasesnndestiy 4
wazdufivmunaswuviesosanevsegunsalfiuanedu q  vidlfesilatedmiinisiag
JovasangmUMIBUALY NEC ARTICLE 373
' 1 a Y e o
5.5 ndeweaneVniie uasynug FelhUamangay
a o ' 1 Y e L w Y] = Y o 1 )
5.6 NMSARRINGDIRDETY ABIBALUUAULATIATI991AINSOIATIETNNNITOUY wasnaDe
() (Y] 1 vl @ o o ' v & ¥ as ° ]
aedwmiunsagsezuy  WilsvwaEmaelusasenaasiviviuladaian dunuaas
napswesRadeglunBuituasiheulageain
6. NIIRARI

fadiidesmunaszylildgunsalduanelifinduing dwiumsdeasfuvielsifiony

wisisevhmsfiadsgunsaliduanglwinmgniiyn q 41 Willanuseidemnilwilagnaen

A o b _ 1
elaiuszuuMsseashulviiiauwiueuwa eyl

E ) -3 J [J aa v /. - o v o
(hemansmnsdnedadan dnnafdng  (Haemansiensdiensy Sufivasm) (rhemansansdamal ki)
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7. ANSVedEaU

1 4 gvd Sy a oA ) @ v
Tineaeuieliieiuldirinnusetiemdlwiiluyn q damuanudiureuredamuaueu

= 1 Y o
FAAYUASIATIU

1. AuRpInskl

Y o

% af U = 5 Q’j g é 1
Jerivunilldszyasourquitanand® uwasnisinansaing Fdldaulusuuuusneg uag
wniulih eetlnauad® wag / vie nssudslumsndsbidesnindermualuvineil uaz

WnsgIuRGnSasignamngsy (den. )

2. a@ndludn

andlwilaeidlUIidu  HEAVY DUTY , TUMBLE QUIET TYPE au1m AMPERE RATING
yosaindiiodlaitionnin 1547250V Tngld BAKELITE w3e Yanduiianinduauulyiin vinli
Liannsadudaduaulavedivlnilglasdie  COVER PLATE doufu HIGH GRADE
PLASTIC

3. Whiulnivialy
3.1 éhiulwilhvhlugeaduwuuithaemius  wasihindsstlun Wdfendounuy
NANLATWUULUY (2P+G UNIVERSAL TYPE) Wdadsldlunifarunaide wn fosdl
aunilwindy BAKELITE vioYagduiiandt Tasaunsovuussiulwinldlidesnia
250V waihdudadesivunn AMPERE RATING 15A
3.2 COVER PLATE TWiduwiuieatuvesaindlwimmimun Tude 2

\J/
| v £ o aa [ '3 v a o v a
(Hemansansdwvalad dwnafifing  EEiemansansdleonty Sufvaren) Erwmansinsdand wm)
UgsIUNTINMNSG NTINNS AIUNT
—— |
|
Wedud 2flng) (nwgshia Buud) \

AIIUNIT AFIUMTUBLLEVIYNIT
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ASANGY

4.1

4.2

1 w d L7} -9 1 n‘; vV a G’:

METAL BOX flifadaisasainuvunvesniia Tild BOX wliadnwiniu  dwiudasa
dinduazisniulnih BOX Fesinunisyuliesiuaiinlag HOT-DIP GALVANIZED Al
3 9/ (K% 1 o a o ol w a A n’j 1 Qs <

mnvewnandedlitiosnit 1.0 Jadwes way vmdduaiiudnasensutlsduni wde
o A QU [ ~ U 4 ]

@ FRINUUATUIR METAL BOX fnangaufusnuiuaing way o5y wWelinisee

AeuasMsTaULTUYInlalaedng

b A ’

msils BOX datlildwuividdauazann thn BOX &nainidayuanuusvanas 15-20
a a o -3 a 5 v L4 n’.’l a a = U
fafiwns Wevhmsfnmauds COVER PLATE sedlduuidiauazain Aauwuuaindiy
a L4 e o < L é’ = o o € o v
Aavdhwasniiiiune vie wn lagszAumnugeniuisinanadndimual] 1.25
X e 2 ¥ o a ¥ <l & o 1 4
wes wudansnanadhiuldu 03 wes msAsdsenainsiasuwlaminiidmualile

DA AULAZA AU UTBIRAIUANNIY

AINAdDY

TWinegauriauIussEinduaziindy Tngsasiutnniuesini Tuvsvnasvauiuveg

MUY

1. USuupessuudesainedunumuila

MR 30 AFE.3UIA (0.25 m. x 0.30 m. x 0.50 m) Lite1vie HOPE dwiufesanelinin ua

Yroun3n vunani1e(0.25 m. x 0.50 m.) nisndufiunsraviesesaneiaiavisifeads druntanu

' a I <l
C‘\i'J’ilﬂE]UﬂOuV\ﬂa‘iNﬂ']i‘lJﬂﬂuﬂiﬁ

2. Yfuugpessuuanglvivhuseinadlafu

& o s va v o = v
mMsyn 50 Ada. nieuRuanmauuiuupaelniuswnaddiu desiuuunmadumelvinle

Al ulumuderuuninasgu san. U 2556 denhiausamgnssunisivelinuenssinsaysia

1 [ o
floudzAnium W 6/
----------------------------------- L
v v £ o aa v v oa o v, a
Etwmansnnsdnddatan swnefdng)  Eriemansanidiendy Sufizdeen) (gmamamsw&éqnqm tN1)
Usgsunssung QREI ASTUNT

= e

WwduR 29edlng) (wasia undl)
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UME

1. AUUWILLA

msnd vdwniinnsyreuninaiaseuiesnieuse reunindadinusyeziianitavunli
o = p ) a aa o s ] d” a ¥ Y A’ a < =
Atiunts MAlegldd mderdadmiunudenituauumuia lagliiieudfiuiuduwasiinnsmi

1 L4 [ 4 I :’1
BYNUBY liluilﬂﬂﬁﬁ 3 9¥U

TaulwRuazgunsal

1. mdessmsily

1.1 TealwwasainiidmualusisasiBonmunni Inevhlvdusiialdiussuulni useiu
220 V 1-PHASE,50 Hz

1.2 Jag-gunsel  desdingsaiBmndn  wez/vse  HRwuautdlidesniiderdualu
rwanBsamnabuarlidadeunsgugamngs e rtoadsi -
121 wen. 902 - 2532 mdleailnihAauszdiidmiugauszasivialy
1.22  uen. 903 - 2532 analaulwinils
123  wen. 904 - 2532  alaulwidmiuliuasainauuauu
1.24  wen. 906 - 2532 alaulwihanauas
125 wen. 819 - 2531 {avaensuvasalnfuuuinden

1.2.6 wen. 1955 - 2551 vaealwivigesisaiswd LED Indnfindyamsuniuing

2. swandeaiag - gunsaiuseneu

2.1 9maen (Lamp Holder) dwiuvaanngesisaiwun (Tube) LED fiaslidudalniinyi
feveand wie yulavedu wu Su dyn Wudu Wenamesunsdudalniuas

v a ) o v ;oa -
Jostuatmeunsdauiulwihiviuseuuen (BODY) uag/mie dwiiiuauindug

v & o 4 da ' o ' v
foadu Polycarbonate wSoansdunfianunumuliinsaunisiunzieuazmslasu

589 4By 39 (UL LISTED) (S/
ﬁ"/ /g

v v £ o aa v, v a o . ! P
Hhomansnnsdnadatan snnafangd  EEhemansnansdienty Sudiznen) (HHwmansiansdanydl wm)
Usysunssums NIINATT SIS
Wedud elvg) (negsia Bund)
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2.2 vapaln LED uazgunsniusznoundoudngs

68 |

2.2.1 vaen LED Mudauieldnaununasnvigeaisadud 36w dnuauifcnsluil

Munuvasnvigesisawud 36 Yad wuimmuen 120 wuftms Tagldds
waealuyiln G13 waelhasoudvngu

fim&slwihildanulaihu 18w

Ao lgiunssiundn (Input Voltage) 220VAC + 10% 50-60 Hz
A (Correlate Color Temperature : CCT) 6,500 °K + 500K

fifnfvilanugneiasvasd (Color Rendering Index : CRI) laiwaendn 80

flA1 Power Factor litiesnin 0.9

b

flesmnsdesainaBeam  Angle)fiaiianenaontisuazipnszatouadil
Hoanin 200 ver lnedissuaslitiudia LED

Wandnsdeseinesau (System Luminous Flux-lm) : 2400 lm

viaen LED fiasiiussdnsamlaidesndn 150 quu / e
Aranuitsusnsueiindianuavosnsyud (Total  Harmonic  Current
Distortion: THDI) #iaelaitiu 10%

yadunaandesegniglusiivaen (INTERNAL DRIVER) lasilgunseidosiuly
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- 9maen : G13 MsAres : sllefnaey auvuwanlivesnit : 0.8 mm

- awalasUszanaliitesnin (Size) (mm.) (WxLxH) : 300x1220x85 mm.

- gumlA (CCT-Kelvin) : 6500K frstlifigud (CRI) : 80

- WaAndn1sdeeaINesIm(System Luminous Flux-Im) : 4800 Im
UsganSnmsau (System Efficacy — Im/W) : 150 lm/W

- fusznourds Power Factor lLitieenin: 0.9

- merufiadieusniueiindfounvesnseud THDI : < 10%

- JUNTENLUANBIMIABA Beam Angle hitlpunda: 200 asen (degree)
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- wwalaguszunabivesnia (Size) (mm.) (WxLxH) : 300x1220x85 mm.
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- UszanSamsau (System Efficacy — lm/W) Litfeenin : 150 Im/W
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waon LED T8
- maalwihldtieenivSawindu 18W wsasulwi : 220 Vac 50 Hz
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2. eveRndaLazHEn S

2.1 wiauwdaluinids MAXWELL , 193gy%t , EKARAT , LAMOOL , §i
Iy , QTC

22 @ntiniusegs COOPER , SCHNEIDER , ABB, SIEMENS

23 giwlwiiuseia (MDB) SCI, ASEFA, SIM , TIC , USMD , TAMPCO

2.4  MOLED CASE CIRCUIT BREAKER  SCHNEIDER , ABB-SACE , SIEMENS, LGE
2.5 AUTOMATIC CAPACITOR BANK  SCHNEIDER , ABB-SACE , SIEMENS, LGE

26 @l usage - useei BANGKOK CABLE , CHAROONG THAI , THAI-
YAZAK| , PHELPS DODGE

2.7 vieSevanglviilans PANASONIC , PAT , BSM , TAS

2.8 BUSWAY / BUSDUCT SIEMENS , GE , POWERDUCT , SCHNEIDER

2.9 CONTACTOR SEIMENS , ABB , MOELLER , SCHNEIDER

2.10 CURRENT & POTENTIAL SEIMENS , ABB , SCHNEIDER , ASEA , AEG
TRANSFORMER

2.11 DIGITAL POWER METER SEIMENS , ABB , SCHNEIDER , PQM , E-POWER

AND DIGITAL Kwh METER

212 vie¥osandlnih 33, uR3F  CLIPSAL , ARR , vietnlve | nsdna,

Y

2.13 vie3ewanslvi HDPE TAP , THA-MUI , IPP , UHM , ARROW PIPE

214 aindglain PANASONIC , HACO , CHANG , BTICINO , ABB

2.12 insulnidh PANASONIC , HACO , CHANG , BTICINO

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

2.12 Taulndh ALUMAR , L&E , TEIl, RACER , PHILIPS ,
LUMEX , LUMAX

2.13 Taulviauu ALUMAR , L&E , TEI , RACER , PHILIPS ,
LUMEX , LUMAX

2.14 vaenlv LED ALUMAR , PHILIPS , OSRAM , TOSHIBA ,

RACER , LUMAX , L&E
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