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C

C1

1a

1b

Material

TRANSFORMERS FOR 115 kV SUB-TRANSMISSION SUBSTATION

General material and packing instructions

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

Scope

These specifications cover three-phase power transformers with on-load tap-changing equipment, air

cooling system and accessories suitable for outdoor installation at 115 KV substations.

Standards

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

International Electrotechnical Commission (IEC):

IEC 61869-1: 2007
IEC 61869-2: 2012

IEC 61869-3: 2011
IEC 60076-1: 2011
IEC 60076-2: 2011

IEC 60076-3: 2013

IEC 60076-5: 2006
IEC 60076-7: 2005

equipment,

and specifications for - ON-LOAD TAP-CHANGING POWER

Instrument transformers — Part 1: General requirements

Instrument transformers — Part 2: Additional requirements for current
transformers

Instrument transformers — Part 3: Additional requirements for inductive
voltage transformers

Power transformers — Part 1: General

Power transformers — Part 2: Temperature rise

Power transformers — Part 3: Insulation levels, dielectric tests and external
clearance in air

Power transformers — Part 5: Ability to withstand short circuit

Power transformers — Part 7: Loading guide for oil-immersed power transformers

TEC 60076-10: 2001
TEC 60099-4; 2006
IEC 60137: 2008
IEC 60156: 1995

IEC 60214-1: 2014
IEC 60296: 2012

IEC 60529: 2013
IEC 60666: 2010

Power transformers — Part 10: Determination of sound Tevels

Surge arrester — Part 4: Metal-oxide surge arresters without gap for a.c. system
Insulated bushings for altemating voltages above 1 000 V

Insulating liquids — Determination of the breakdown voltage at power
frequency — Test method

Tap-changers —Part 1: Performance requirements and test methods

Fluids for electrotechnical applications — Unused mineral insulating oils for
transformers and switchgear

Degrees of protection provided by enclosures (IP Code)

Detection and determination of specified additives in mineral insulating oils
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1¢
1c.1

IEC/TS 60815-1: 2008  Sclection and dimensioning of high-voltage insulators intended for use in
poliuted conditions — Part 1: Definitions, information and general principles

IEC/TS 60815-2; 2008  Seclection and dimensioning of high-voltage insulators intended for use in
polluted conditions —Part 2: Ceramic anid glass insulators for a.c. systerns

IEC/TS 60815-3: 2008  Selection and dimensioning of high-voltage insulators intended for use in
polluted conditions —Part 3: Polymer insulators for a.c. systems

IEC 61039: 2008 Classification of insulating liquids

Thailand Industrial Standard (TIS):
TIS 384: 2543 Standard for Power Transformers
And all other relevant standards, unless otherwise specified in these specifications.

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

above standards.

Principal requirements

General

The transformers shall have a rated power of 50 MVA or 25 MVA.

The transformer with accessories shall be designed and constructed for outdoor installation on concrete
foundations and operation under the general conditions stated in clause 1.3 Site and service conditions.
The transformers shall be designed and constructed for oil-purifying and vacuum oil filling at site.

The transformers shall be able to withstand dismantling, transportation and reassemble at site without
damage (tank, windings and accessories).

Special care shall be taken to prevent moisture from getting into the main tank during transportation and
storage. Suitable valves shall be provided to avoid draining oil from main tank or conservator when

dismantling any device. All oil valves shall be flange type with suitable blind cover plates. Oil drain and

1c.2

filter valve shall be double flange type.

A gas relay (Buchholz relay) shall be supplied on the oil pipe between oil conservator and main tank,
Flexible metallic oil pipe shall be used between the gas relay and oil conservator for convenience of
assembly, '

All indicating lamps used in local or remote cabinet shall be LED type.

Design requirements
The transformers shall be provided with On-Load Tap-Changer (OLTC) on the primary side.
The transformers shall be capable of delivering rated MVA at all tapping positions.

The transformers shall be three-phase transformers, suitable for parallel operation, and meet the

following requirement.

Approved date:  23/09/2559 Rev. No.: 3 Form No. 02-2 Page 2 of 60
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1c.3

The transformer and accessories shall not cause interference with radio set or telephone equipment,

The average sound pressure level shall be measured in accordance with TEC 60076-10 and shall not

exceed 77 dB.

Site and service conditions

The main criteria can be applied globally everywhere in Thailand. Detailed specification will specify the

ambient appropriated parameters for the involved area where the substation will be located.

Seismic activity None
Maximum wind speed =100 km/h
Maximum recorded rainfall 250 mm/day
Number of days with thunderstorm 100 days/year
Average rainfall 20 mm/day
Mean maximum annual relative humidity 94%
Mean minimum annual relative humidity 79%
Minimum daily relative humidity 17%
Maximum temperature of surfaces exposed to sunbeam 80°C
Mean minirmum daily temperature 24°C
Maximum ambient temperature 40°c®
Minimum ambient temperature 11°c

® According to IEC 60271-1 over 40°C will be possible under special requirement.

le.4  Equipments characteristics

1cd.1

Transformers

lc4.1.1 Requirements

Ix

1. Vector group: Dynl or YNynO(d1) (see “C3 Schedule of detailed requirement™)
The 115-22 kV transformer shall be of vector group of Dynl or YNyn({(di).

The 115-33 kV transformer having vector group of YNyn0(d1) shall have delta connected tertiary

winding of 1/3 of the total transformer capacity. The rated tertiary voltage shall be 11 kV.

One tertiary bushing shall be brought out for grounding purpose.

2. Short circuit impedance

The short circuit impedance, at self-cooled rating as measured on the principle tapping of 115 kV

at 75°C, shall be 7.5%.
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3.

Limits of temperature rise

The limits of temperature rise, over 40°C, shall be as follows:

Winding ONAN, ONAF 1, ONAF 2 Resistance method

Top oil ONAN, ONAF 1, ONAF 2 Thermometer method 50K

Core

Core shall be constructed of high quality non-aging, high permeability silicon steel. The steel
shall be in thin laminations, annealed after cutting and rolled to insure smooth surfaces at the
edges, Both sides of each sheet shall be insulated with a durable, heat-resistant baked enamel or
varnish. The cores shall be rigidly clamped with positive locking devices to ensure adequate
mechanical strength to support the windings and prevent shifting of laminations during shipment,
installation and short circuit and also to reduce vibration to a minimum during operation.

Core sheet and core clamp shall be grounded in separate points.

Core shall be grounded at one point and a bushing shall be provided with removable link for

possible measuring insulation between core and top of tank cover (2.5 kV).

Windings

The design, construction, and treatment of windings shall give proper consideration to ail service
factors, such as high dielectric and mechanical strength of insulation, coil characteristics, uniform
clectrostatic flux distribution, prevention of corona formation, and minimum restriction to free oil
circulation,

The completed winding assembly shall be securely held in place so that there will be no

derangement or deformation by stresses-incidentto-shipment

I

The completed winding assembly shall be sccurely held in place so that there will be no
derangement or deformation by stresses incident to shipment. Applied pressure for winding
clamping shall be controlled by applied torque or pressure on clamping bolts. Torque value or
pressure on clamping bolts and the coil height shall be recorded and submitted for our reference,
The coils must be capable of withstanding movement and distortion caused by all operating
conditions as specified in IEC 60076-7.

To increase transformers capability of withstanding the diagram forces under short-circuit
conditions, modern technology in design and construction shall be applied (Pre-drying and

precompressing of the winding before installing in tank)
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6.

Tank

The tank shall be capable of withstanding, without leakage or permanent distortion, an internal
gas pressure of 101,325 Pa and a vacuum of 76 cm of mercury, and shall be designed and
constructed for vacuum filling in the field.

Cover shall be welded to the tank to avoid oil leakage.

The transformer tank shall be designed without pockets wherein gas may collect.

All valves, fittings, and piping shall be designed and constructed for vacuum filling.

The tank shall also have suitable jacking pads and pulling lugs. The tank shall be provided with a
fabricated or structural steel base designed and built to allow skidding or moving on rollers in
either direction.

Flat base plates are not acceptable.

The transformers shall be equipped with manholes and/or hand holes of suitable size to make
installation and maintenance easy. Cover for inspection openings bushings, hand holes etc.
located directly on the tank cover shall be provided with adequate gas stoppers.

It must be possible to remove any bushing without removing the tank cover.

In order to prevent tank deformation during operation, pressure relief devices with manually reset
and visual indicator shall be mounted directly on the tank cover for pressurc release static

pressure adjustment of such devices shall be less than hydraulic test pressure.

Insulating oil

The insulating oil furnished for use in transformer and tap changer compartment shall be new
pure mineral oil prepared and refined especially for use in transformers, The transformers shall be
delivered with initial oil filling remaining in the core and windings after factory testing.

The reserved oil shall be provided at least ten (10) per cent of total filled amount and contained in

Approved date:  23/09/2559 Rev.No.: 3 Form No. 02-2 Page 5 of 60

steel-drum(s)-which-shatt-become the property of PRA by free of charge.

The quality of the insulating oil shall be in compliance with IEC 60296 or equivalent. The oil
shall be classified as uninhibited insulating oil class 1 according to IEC 60296.

. Oil preservation system

® Conservator system
Conservator system shall be of air-bag type provided with Buchholz relay at the highest point,
Magnetic type oil level indicators showing the full level range shall be fitted to all oil vessels,
being clearly marked with the normal level. All conservator compartments shall be designed in
such a manner that at the same oil temperature all oil levels are nearly equal. The conservator
vessels shall be fully vacuum proof and designed in such a way that it can be completely drained

by means of the drain valve, when in service.
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Each conservator vessel shall be fumnished with a cleaning opening. A vacuum equalizing valve
between the conservators shall be provided at a convenient floor height. Conservator tank with
low-profile design shall be located at a slightly higher level than the transformer tank in such a

position that will not obstruct the maintenance of the tap changer.

® Main conservator tank

The main conservator tank shall be capable of withstanding, without leakage or permanent
distortion, an internal gas pressure of 101,325 Pa and a vacuum of 76 cm of mercury, and
shall be designed and constructed for vacuum filting in the field.

Main conservator tank shall be sized to accommodate the change in oil volume, which will
occur, between an ambient air temperature of zero degree C and an ambient air temperature of
40-degree C with the transformer operating at full load. The conservator tanks shall slope
towards one end with the drain valve located at the lower end.

A hand-hole for access to the interior.of the conservator and a filling pipe with weather-tight
cap shall also be provided. Each conservator vessel shall be fitted with breather in which silica
gel has been filled as a dehydrating agent. The breather shall be connected to the air-
expansion pipes. A suitable tool for removing the cap and operate the valve, shall be fitted to
the tank by a fly-nut at an accessible position in a convenient floor height. In view of
excessive humidity, breathers shall be larger in size and shall be provided with oil trap. The
silicagel filling capacity of each breather shall be at least 1.5 kg for the OLTC conservator and
4 kg for main conservator. The silicagel breathers as well as all filling and draining devices

shall be rigidly fastened at an accessible position in a convenient floor height.

9. Bushings
Bushings shall conform to the requirement of IEC 60137 for HV and IEC or DIN for MV.

The primary bushing (HO, H1, H2, H3) except neutral bushing shall be condenser bushing, draw
lead oil-filled, gas-sealed type, with capacitance test tap and oil level gauge.

The secondary bushing shall be installed in vertical on top of main tank.

The insulation level of line bushings shall be equal to or greater than the insulation level of the
winding to which they are connected. The color of all porcelain insulators shall be brown; and
each porcelain shall be one (1) piece. Primary and secondary neutral point shall be brought out by
separate insulated bushing with rated current the same as the line bushing. Insulation level of

neutral bushing shall be equal or greater than insulation specified in APPENDIX 1.

II
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Bushing shall Jocate as shown in the sketch below:
l RightHand  Left Hand l Right Hand  Left Hand
High-Voltage Side High-Voltage Side
Dyni HI H2 H3 YNynO(dl) |HO Hi H2 H3
X0 X1 X2 X3 X0 X1 X2 X3

Low-Voltage Side

Low-Voltage Side

10. Line terminals
The line and neutral bushing terminals shall be for heavily polluted atmosphere and fitted with
terminal pads. The terminal pads shall be of high conductivity material (preferably bronze, tin
plated), each pad shall be drilled with four (4) holes in accordance with NEMA standards (14 mm
holes on 44.5 mm center hole spacing).

The low-voltage side shall be designed as stated in “C3 schedule of detailed requirement”,

1c4.1.2 Ratings
1. Creepage distance of outdoor insulators
A minimum creepage distance, from live parts to ground, of outdoor bushing and insulators, shall

be as follows:

For 115-22 kV transformers

- 115 kV equipment 1 3,070 mm
- 22 kV equipment : 600 mm
For 115-33 kV transformer
- 115 kV equipment : 3,810 mm
- 33 kV equipment
when installed without cable box : 1,110 mm
when installed in cable box : %00 mm

2. Rating and Features
For rating and features refer to attached APPENDIX 1.

I
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1c4.2  On-Load Tap-Changer (OLTC)

1e.4.2,1 Requirements
The OLTC shall be manufactured and tested in accordance with IEC 60214-1 or equivalent,
The OLTC shall be high speed resistor type.
The OLTC shall be in-tank or tank mounted type.
The OLTC shall be vacuum technology.
The OLTC manufacturer shall be:
- MASCHINENFABRIK REINHAUSEN (MR)/Germany; or
- ABB/Sweden
Only for the transformer having primary winding of delta-connected, on-load tap changing shall be
done at the middle of the transformer winding.
Removable bolted cover shall be provided for access to the arcing switch without having to open the
main tank or lowering the oil in the main tank.
The tap changer head shall be provided with an integrated pressure relicf diaphragm (rupture disk) or
other relief valve provided by OLTC manufacturer.
The protective relay and valve mounted into the oil pipe between the tap changer and oil conservator
responding to the oil-flow from the OLTC oil compartment toward the oil conservator shall be
provided. Overpressure relay for protection of load tap changer is also accepted.

1c.4.2.2 OLTC compartment

The contact life of the moving and fixed contacts of the on load tap selector switch, at the rated current
shall be 500,000 operations minimum. Mechanical life shall be more than 1,000,000 operations.

The OLTC shall have an inspection interval, and at the maximum rated current of at least five (5) years of

service or not less than 50,000 tap change operations for oil tight enclosure, and at least fificen (15) years
and not less than 150,000 tap change operations for vacuum type, which ever is earlier.

OLTC shall be able to be loaded up to 120% of transformer rating power.

The oil for the OLTC shall be in a separate compartment, having separate oil level gauge and

dehydrate breather.
The QLTC shall be provided with:

Pressure-relief device with a pressure control contact for tripping at a preset pressure
Protective relay or pressure relay with tripping contact

Oil conservator

Dehydrating breather with silicagel of not less than 1.5 kg

Drive shaft

Motor drive unit

A S
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1c.4.2.3 Operation

Refer to schematic drawing in APPENDIX 2 attached.

The OLTC shall be suitable for automatic and manual operation.

Automatic tap changing shall be operated by receiving signal from voltage regulating relay,

Manually tap changing shall be operated either by electrical (push buttons) or mechanical (driving

handle) operation.

- When the OLTC is being driven by hand, the electrical system shall be automatically disconnected,
hand crank or hand wheel shall be furnished,

- When the OLTC is electrically operated, it can be either by remote operation performed by CSCS
from control room or Area Control Center or Local operation (push buttons).

The motor drive unit shall operated on three-phase 400 V AC 50 Hz and be provided with motor

protection, i.c., open-phase, under voltage, overload, revetse rotating field, etc., and circuit-breaker to

connect and disconnect the power supply to motor.

For in tank OLTC, a manhole shall be installed on side of main tank and shall be provided for casy

maintenance,

1c.4.2.4 Driving mechanism
OLTC driving mechanism housing shall be weatherproof type, IP 54 according to IEC 60529 with
electrically heated to prevent from moisture mounted on the side of transformer, and equipped with
at least following equipment:
1. Raise/Lower control switch
2. Transmitter for tap position
3. Operation counter
4

. Local tap position indicator readable from outside without any obstruction

Limiting device to prevent from overteaching extreme {ap positions
Equipment to operate remotely
Indicator when tap changer is in operation

Convenient outlet, for single phase 230 V and lighting with door switch

S Y

Heater controlled by On-Auto-Off selector switch, hygrostat shall be used for auto mode.,

10. Hand crank or hand wheel for manual operation, interlocked with motor control
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1e43  Cooling equipment

le.4.3.1 Requirements
The fans shall be automatically or manually controlled.
Fans shall be automatically controlled by a transformer winding temperature relay and shall be
furnished with all necessary control and protective devices. It shall be possible to remotely control
the cooling system either from the local panel of the remote control cabinet or from CSCS at the
control room.
Each transformer shall be furnished and equipped with a sufficient number of radiators and cooling
equipment to operate as a self-cooled and forced-cooled unit at the specified ratings.
The forced-cooled ratings will be obtained by the use of fans Class ONAN/ONAF1/ONAF?2.
Radiators shall be removable type. Each radiator connection shall be equipped with a valve to permit
removal of the radiator for maintenance without draining the oil out of the tank. Oil tight blank
flange shall be provided for each valve, for use when radiators are detached. Each radiator shall have
lifting eye(s), an oil drain, and a vent.
The loss of any fan shall reduce the output of the transformer by not more than twenty (20) per cent,
with temperature rises maintained within the specified Iimits.
Fan motors shall be designed for three phase 400/230V 50 Hz power supply and totally enclosed,
weatherproof, squirrel cage and full-voltage starting, '
The motors shall have individual thermal protection installation, shall be suitable for tropical hot and
humid climate.
The fans shall be made of aluminum alloy or stainless steel, balanced dynamically and equipped
with hot dipped zinc galvanized guards.
The fans shall be divided in two groups operated by the two steps winding temperature relays.

Selection of either group of fan to be the first to operate will be provided at the local control board.

The fan control system will be able to operate in such a way that when other group operates at the
same time, when a load decrease occurs, the group which stops first will be the one which has started
first.

Cooling local control cabinet shall be weatherproof type, IP 54 according to IEC 60529. The fan

motors shall have necessary protection, i.e., open-phase, under voltage, overload, etc.
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1¢.4.3.2 Cooling local control
A local control for cooling system shall be equipped in local control cabinet with at least the
following equipment:

Automatic/Manual selector switch

Local/Remote selector switch

Start-Stop control switch(es) of each group of fan.

Selector switch for selecting either group of fan to be the first group to operate.

Indicating lamps showing the operation of motor protecting equipment.

Circuit-breaker for connect and disconnect power supply of motors.

N v e W N e

Auxiliary contact for operation and monitoring of cooling system by CSCS.

1¢.4.3.3 Cooling remote control
A remote control for cooling system shall be equipped in remote control cabinet with at least the
following equipment; '
1. Automatic/Manual selector switch
2. Start — Stop control switch(es) of each group of fan

3. Indicating lamps showing the operation of motor

1c.44  Control cabinet

1c.4.4.1 Local control cabinet
A local control cabinet shall be weatherprobf type, IP54 acéording to IEC 60529, and shall be
opaque (including door) for protecting inside equipment against ultra-violet radiation, mounted on
the side of the transformer, and equipped with at least the following equipment:

Local/Remote selector switch

Indicating lamp for OLTC operation

Alarm bell and on/off switch
Voltmeter, for reading the output voltage, in kV
Ammeters for reading the output current of each phase

SR W e

Instantaneous overcurrent relays, self reset, these three overcurrent relays shall have the drop off to
pick up ratio of not less than 90%, in order to prevent tap change operation during a short circuit
which would too greatly stress the contacts of the diverter switch. The function of protection shall
be arranged to block the operation of the OLTC in case a short circuit occurred before or during tap
change in progress.

7. Heater controlled by On-Auto-Off selector switch, hygrostat shall be used for auto mode.

8. Convenient outlet, for single phase 230 V AC power and lighting with door switch

9. Terminal block with at least 10% spare terminals

All cables shall enter the cabinet from the bottom through cable glands mounted in the bottom gland

- plate (non-magnetic metal),
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1¢4.4.2 Remote control cabinet
A remote control cabinet shall be indoor type, The outside dimensions of the remote control cabinet
shall be 800 mm wide, 610 mm deep and the height shall be 2,250 mm plus a 50 mm channel bases.
Finished panel surfaces shall be free from waves, bellies, or other imperfections. Exterior and interior
surfaces shall be cleaned by sanding and steam cleaning, ground smooth, filled, primed, sanded and
shall be finish-painted inside and outside with gray color (RAL 7032).
A remote control cabinet shall be equipped with at least the following equipment:-
1. Automatic/Manual selector switch

. Individual/Parallel

. Operation counter

2

3

4. Local/Remote selector switch

3. Indicating lamp for OLTC operation

6. Raise and lower control switches for manual control

7. Tap position indicator and contact assembly for sensing the position of tap changer suitable for
use in conjunction with CSCS.

8. Automatic voltage regulating device. This device shall have provision for setting voltage, voltage
band width, time delay, line drop compensation or load current controlled and test facilities to
check operation of device.

9. Voltage monitoring circuit, which shall indicate alarm in case of voltage lower or higher than
limit caused by the failure of automatic voltage regulating relay.

10. Alarm bell and on/off switch
11, Voltmeter, for reading the output voltage, in kV
12. Ammeters for reading the output current of each phase

13. Contact assembly for sensing the position of tap changer suitable for use in conjunction with CSCS.

14. Annunciator panel

15. Heater, controlled by On-Auto-Off selector switch, hygrostat shall used for auto mode,

16. Circuit breaker for control and power supply circuits. Circuit breaker for motor protection circuit.
17. Convenient outlet, for single phase 230 V AC power and lighting with door switch.

All cables shall enter the cabinet from the bottom through cable glands mounted in the bottom gland

plate (non-magnetic metal).
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1¢.4.4.3 Remote controlled functions
The functions at least remotely controlled by CSCS are listed in APPENDIX 3 attached,

lc4.44 Annunciator panel
An annunctator panel shall be provided to indicate individual defects of each transformer. An
annunciator panel shall consist of a compact group of alarm modules, complete with display unit of
back-lights, flasher and auxiliary relays. Push buttons as specified shall be provided near the display
unit. The alarm annunciator assemblies shall be dust-proof;, fully tropicalized and flush-mounted in
the remote control cabinet,
The alarm annunciator units shall be of electronic solid state design. Printed circuit card modules of
the plug-in type shall be used.
The display unit shall consist of individual nameplates. Each nameplate shall be inscribed with the
specifted legend, describing the fault condition to be indicated.
The nameplate shall be white translucent, the legend shall be engraved in black letters. Each
nameplate shall be provided with two (2) lamps in parallel.

The operation of the alarm annunciator system shall be as follows:

- When an alarm contact is initiated the audible warning shail sound continuously and the nameplate
concerned shall be illuminated by a flashing light.

- An “ACKNOWLEDGE” push-button shall be provided which when pressed, shall silence the
audible signal and cause the nameplate to remain illuminated steadily,

- The alarm circuit shall be designed to retain the indication after the reopening of the initiating
contact, requiring to press a separate “RESET” push button to cancel the alarm.

- A “TEST” push button shall be fitted close to “ACKNOWLEDGE” and “RESET” buttons, to

illuminate all nameplates on the display unit for as long as the “TEST” button is pressed.

The operation of the “ACKNOWLEDGE” button shall not preclude the receipt of further indications
giving audible alarm and visual indication. Horn and nameplate lamps shall be ready to sound and
flash respectively for any other abnormality.

Operation of an annunciator lamp shall neither interfere with nor cause false operation of any other
annunciator lamp whether initiated simultaneously or in sequence.

The audible warning shall be given by the substation alarm hom. Each initiated alarm shall operate
this horn.

For any defect which requires trip initiation, the contact of the corresponding transformer’s
protective relays shall be connected to terminal blocks to connect to PEA’s auxiliary tripping relay,

The fault indication on annunciator shall be of at least as follows:
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Lists of information available at remote control cabinet

T

1 Transformer oil temperature rise (Alarm) TR. OIL TEMP, ALARM NO
2 Transformer oil temperature rise (Trip) TR, OIL TEMP. TRIP YES
3 Transformer low oil level TR. OIL LLEVEL NO
4 Transformer pressure relief device operation TR. PRES. RELIEF YES
5 Transformer winding temperature rise (Alarm) TR. WIND, TEMP. ALARM NO
6 Transformer winding temperature rise (Trip) TR. WIND. TEMP. TRIP YES
7 Buchholz relay operation for main tank (Alarm) TR. BUCH. ALARM NO
8 Buchholz relay operation for main tank (Trip) TR. BUCH. TRIP YES
9 Qil surge relay operation for main tank, if any TR. OIL SURGE. TRIP YES
10 | Diverter switch oil level down DIV, SW. OIL LEVEL NO
11 Diverter switch pressure relief device operation DIV. SW. PRES. RELIEF YES
12 Protective relay or Pressure relay operation for diverter | DIV. SW, PRO/PRESS. TRIP YES
switch (Trip)
13 Parallel Control Failure PARALLEL CONTROL FAILURE NO
14 OLTC overcurrent relay operation OLTC OVER CURRENT NO
15 Change-delay of OLTC TAP CHANGE DELAY NO
16 Circuit-breaker for OLTC motor failure OLTC MOTOR BKR. NO
17 Circuit-breaker for fan motor failure FAN MOTOR BKR. NO
18 Fan motor overload FAN THERM. RELAY NO
19 Circuit-breaker for oil motor failure, if any OIL MOTOR BKR. NO
20 Oil motor overload, if any OIL THERM. RELAY NO
21 Reverse phase operation AC FAILURE NO
22 AC control power source failure AC CONTROL FAILURE NO
23 DC control power source failure DC CONTROL FAILURE NO
1c4.5  Safety factor

Lifting, moving, and jacking facilities shall be designed to provide a safety factor of five (5). This

safety factor is the ratio of ultimate stress of the material used to the working stress. The working

stress is the maximum combined stress developed in the lifting facilities by the static load of the

component being lifted.
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1c.4.6  Instrument transformers
1c.4.6.1 Current transformer
1. General Design

The current transformers, not elsewhere specified, shall be bushing type on primary winding,
secondary winding and neutral. They shall be removable from the transformer tank without
removing the tank cover. All secondary leads of current transformers shall be brought to short-
circuiting type terminal blocks.
Bushing current transformer, protection core shall have adequate output to meet the total burden
of the equipment connected to them. Their characteristics, thermal, voltage, overcurrent
performances, internal resistance and accuracy shall be of sufficient rating for the satisfactory
operation of their associated equipment and wiring,
It will be Bidder responsibility to calculate accuracy and burden. The calculation shall be submit
with the bid proposal to Authority for approval.
The current transformers shall be connected to other switchgear components in such a way that
undue mechanical stress cannot be exerted on the transformer winding.
The current transformers shall be designed and mounted to withstand the mechanical and thermal
stress cansed by short-circuits.
The arrangement of the terminal blocks shall make it impossible, under any circumstances,
accidentally to open—circuit.the secondary circuits. All terminal markings on the primary and
secondary terminals shall be in accordance with the requirements of IEC 61869-1 and IEC61869-2

and shall be such as not to be altered by external agents.

2. Ratings
Ratings of cuirent transformers are listed in APPENDIX 4 attached.

3. Tests

The Contractor shall be responsible for ensuring that the following test have been done. and
carried out in accordance with IEC61869-1 and IEC61869-2, otherwise specified.
® Type Tests

- Short-time current tests

- Temperature rise test

- Determination of errors

- AC voltage test
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® Routine Tests
- Verification of terminal markings
- Power frequency withstand test on secondary windings
- Power frequency withstand tests between sections
- Inter-turn overvoltage test
- Power frequency withstand test on primary winding
- Partial discharge measurement
- Measurement of ratio error and phase angle
- Excitation curve check

- Internal burden measurement

1cA4.6.2 Voltage transformer
A voltage transformer shall be provided for voltage regulation. It shall be installed on the
transformer tank near its secondary bushings in the cable box.
Parallel operation shall be done using circulating current method.
‘Due to severe climatic conditions it shall be cast resin and outdoor type.
Line terminal connectors, on primary bushings of voltage transformer shall be solderless clamp type
(using bolts and nuts), of high conductivity bronze and hot-tin-dipped or better and suitable for

aluminum and copper conductors diameters 9.0-12.69 mm (size 50-95 mm°).

Rating will be as specified in the following table:

Voltage Transformer for 22:0.11 1 0.5 50 1.2

22 kV system continuous
Voltage Transformer for 33:0.11 1 0.5 50 1.2
33 kV system continuous -

Burden is specified for simultaneous use.
1.  Tests
The Contractor shall be responsible for ensuring that the following test have been done and
carried out in accordance with IEC61869-1 and IEC61869-3, otherwise specified.
® Type Tests
- Temperature rise test
- Short-circuit withstand capability test
- Lightnihg impulse voltage test
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- Switching impulse voltage test
- Determination of errors
® Routine Tests
- Verification of terminal marking
- Power frequency withstand test on secondary windings
- Power frequency withstand test on primary windings
- Power frequency withsiand test between sections
- Determination of errors
- Capacitance measurement

- Measurement of dissipation factor

lcd4.7  Earthing
The exposed noncurrent-carrying parts of the transformer, control cabinet, and metal frames of

instruments used, shall be earthed. Earthing bridges shall be provided between tank and tank cover,
conservator tanks and tank cover, head of OLTC and tank cover, local control cabinets and tank,
control housing of motor drive and tank, ete. All earthing bridges shall have a suitable cross-section
and be painted.

Ground pads, for transformer tanks, shall be of two (2) copper-faced steel pads or two (2) stainless
steel pads without copper facing. Ground pads shall be suitable for copper conductor diameter 12.6 mm
(size 95 mm’). The thickness of the copper facing shall not be less than 0.4 mm.

Ground terminals for remote control cabinet shall be suitable for copper conductor diameter 12.6 mm

(size 95 mmz)

1c4.8  Wiring, Terminal box and Power supply

1c4.8.1 Wiring
The wiring between the devices in the transformer shall be run in rigid metal conduits. Wiring by
steel wire armored cables is also accepted.
The conduit shall be suitably connected to the transformer accessories and the terminal box.
The wiring of the oil pressure relief devices shall be run in flexible metal conduit or shall be armored
cable. The cables connected to the pressure relief devices shall withstand confinuous temperature up
to 100 °C. Connections of trip contacts and alarm contacts of the pressure relief devices shall be
installed in cable boxes for environment protection (see drawing No.SA4-015/50005 attached).
Terminal boards shall be mounted in the terminal box, for the connection of the internal wiring to

external circuits. The 22 kV terininal boxes shall be openable on the top.
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Barriers shail be provided in the terminal box to separate the 400 V circuits from lower-voltage

cirouits. The bottom of the terminal box shall be equipped with removable blank cover plates.

Sufficient space heater, hygrostat and lighting shall be provided in the control cubicles.

All the cable shall be fixed on support to prevent from any stress on transformer devices and

accessories.
For additional information refer to attached APPENDIX 5.

1¢4.8.2 Power supplies
Power supplies for operating devices and control will be 125 V DC and 400/230 V AC 50 Hz.

1c4.9  Accessories

Each transformer shall be at least furnished and equipped with the following accessories:

L.

. Oil conservators, for main tank and diverter switch compartment

B oW

10.
Il
i2.

S

Bushing with line terminal pads

Diaphragm or rubber bag type oil preservator

. Dehydrating breathers (Flange of Dehydrating breathers shall be shown in Drawing No. SA4-

015/50003 attached)
Double float Buchholz relay with alarm and trip contacts

. Oil surge relay

Pressure relief devices

Dial oil temperature indicator *

Dial oil level indicator for main tank

Dial winding temperature indicator for each phase *
Dial oil level indicator for OLTC

Pressure-Vacuum gauge (for used during transportation)

13,
14.
15.
1e.

17.
18.
19.
20.
21.
22.
23.

Upper filter valve, globe type or stainless steel ball type

Oil drain and filter valve, globe type or stainless steel ball type
Qil sampling valves

Sludge drain valve (Double Flange Type DN 40, Flange of Sludge drain valve is shown in
Drawing No. SA4-015/50004 attached)

Lifting lugs

Jacking bosses (pads)

Handhole and/or manhole on cover

Cover lifting eyes

Pulling eyes

Nameplate with connecting diagram

Ladder
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24. Plate of 400 x 200 mm, provided for painting PEA serial No..
25. The supplier shall provide the spare of alarm contacts, control switch contacts and wiring to the
terminal blocks of local control cabinet for connecting to DIM of the computer-based substation

control system (CSCS).

* Monitoring system for power transformer (Item 8 and 10) shall be of conventional type completing

with all interfacing required by CSCS system (4-20 mA for interfacing to CSCS system).

1c4.10 Painting
Surfaces in contact with transformer oil shall be finished with oil-resistant paint. Other surfaces shall

be painted with a primer coat and not less than two (2) finish weather resistant coats, or better the

final coat color shall be grey color (Code RAL 7036).

1c.4.11 Spare parts and Special tools
Bidders have to quote spare parts as state in “C3 Schedule of detailed requirement”, recommended

spare parts, and special tools for installation and maintenance with separate prices.

1d Packing

Each individual package (e.g. box, crate, case, bundle, or picce of loose material) of each shipment
shall be painted tagged and/or marked according and corresponding to the Invoice and Packing list
for easy identification.

For the supply of more than one (1) transformer, parts belong to different transformers shall not be
packed in the same package. The packages shall be lettered and numbered by the supplier to
designate transformer-package number/total number of the packages of each transformer being
shipped; for example: two (2) transformers are supplied,

A-1/5, A-2/5, ... » A-5/5 for the first transformer.

B-1/7,B-2/7, ........ , B-7/7 for the second transformer.
Spare parts and special tools, if ordered, shall be separately packed in other packages on which the
words “SPARE PARTS” and “SPECIAL TOOLS” package number/total number of the packages
being shipped shall be marked.
Transformer tank, radiators, and oil may be shipped separately, but core and winding in the
transformer tank shall be shipped in oil.
For highway transportation, the largest package shall be limited as follows:

Width :35m
Length : 58m
Height :36m
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le Tests, inspection and test reports (according to IEC 60076 and TIS 384)
1. Special requirement - Ability to withstand short circuit
The transformers shall be designed and constructed to withstand without damage by the thermal and
dynamic effects of the external short circuit in accordance with the IEC 60076-5, the ability to
withstand the dynamic effects of short circuit shall be demonstrated either:
1. By testing the identical transformer (purchased transformer). In this case the bidders have to
submit the short circuit test report with the bid, or
2. By calculation with the reference transformer. In this case the bidders have to submit the short
circuit test report of the reference transformer and all necessary information according to IEC
60076-5 with the bid, the reference transformer which passed the short-circuit test shall have
ratings of not less than 110 kV and 50 MVA, or
3. By using the manufacturer's design rules according to IEC 60076-5. In this case the bidders
have to submit calculation report and all necessary information from licenser according to IEC
60076-5 with the bid and after signing contract, the contractor has to submit the short circuit
test report of the purchased transformer before PEA acceptance. This condition applied to the
local manufacturers who produce the power transformers under license of a major reputable
g principal manufacturer who have no less than twenty (20) year experience in manufacturing of

power transformers.

The purchased or reference transformers shall be passed the short-circuit withstand test according

to IEC 60076-5 conducted or inspected by the acknowledged independent testing laboratories.
Any bid which does not comply with this requirement, shall not be considered.

2. Reports

®The bidders shall submit, with fhe bid, the shori-circuit fest report, calculation report and/or all
necessary information mentioned in 1, Special requirement.

® The bidders shall submit the manufacturer’s own type test report(s) of the power transformers
having rating of not less than 110 kV and 50 MVA with the bid. The type test report(s) shall
have details to show that the manufacturer has manufactured the power transformer of such
rating and have successfully passed all type tests or design tests in accordance with the
applicable standards,

® Standard factory tests shall be made in accordance with routine test stated in the reference
standard and they shall be performed in accordance with the procedure specified.

® Any bid which does not comply with this requirement, shall not be considered.
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3. Routine tests

& Transformer set and OLTC

The following tests should be carried out as a minimum:

General Inspection of external construction All units
- Checking of vector group _ All units
- Dissolved gas-in-oil analysis before routine tests, after routine tests All units
- Pressure and leakage test on assembled transformer All units
~ Full wave lightning impulse test for the line terminal (LI) All units
- Measurement of winding resistance at all tap positions (test current of min. All units
20 A DC)
- Measurement of voltage ratio at all tap position and check of voltage vector All units
relationship
- Measurement of short circuit impedance (principal and both extreme taps) All units

and load losses
- Measurement of Cooling fan loss All units
- Measurement of no-load losses and measurement of the excitation current All units

at 90%, 100% and 110% of rated voltage on the high voltage connections

- Measurement of zero-sequence impedance. All units
- Induced over voltage test (at tap position “9”) with PD measurement All units
- Applied voliage fest (AV) All units
- Measurements of the capacitances and dielectric dissipation factors All units
- Measurement of the acoustic sound levels at ONAN One unit*
{0.3 m) and ONAF2 (2 m) according to IEC 60076-10
= Measurement-of the-insulationresistance Allunits
- Measurement of core to ground resistance All units
- Test on load tap-changers oil filter unit and cooling equipment All units

* The test shall be performed on one unit of each transformer type being supplicd.

® (il filter unit

The following tests should be carried out as a minimum:

All units
All units
All units

- General inspection

- Operation test

- Oil leakage test at the oil pressure 6 bar for 30 minutes (oil filter tank only)

I
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4. Type tests and Special test for transformer set and OLTC

® The foliowing tests should be carried out

ke

- Measurement of all physicalproperties and dielerlc strength of the insulation oil

= Temperature rise tests

- Dissolved gas-in-oil analysis before diclectric tests, prior to temperature rise tests and after
temperature rise tests

- Chopped wave lighining impulse test for the line terminals (LCI)

- Lightning impulse test for the neutral terminals (LCN)

® Impulse voltage withstand test (including neutral terminal) and temperature rise test shall be
required, one unit per each rating as stated in IEC 60076-2 and IEC 60076-3.

The costs of all tests and reports shall be borne by the Contractor.

if Losses in Bid evaluation
1. Losses

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

the figures (upper limift) in the table below:

30/40/50 up to 25.5 - up to 150

15/20/25 up to 15.0 up to 100

2. Bid evaluation

The evaluation of transformer will be based on price and cost of energy losses, the following

formula will be used;

A = B+120,000 C + 80,000 (D+E)

Where

A = Evaluated cost of transformer in Baht

B = Unit cost in Baht

C = No load loss plus positive tolerance, at 115 kV rated voltage, in kilowatts

D = Load loss plus positive tolerance, at fitll load of 50 MVA for 50 MVA power transformer

and of 25 MVA for 25 MVA transformer, at 115 kV rated voltage, in kilowatts
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E = Total load of cooling equipment plus positive tolerance, at full load of 50 MVA for
50 MVA transformer and of 25 MVA for 25 MVA transformer, at 115 kV rated
voltage, in kilowatts

® For 50 MVA transformers

If no-load loss plus positive tolerance, C, at 115 kV rated voltage, for each transformer unit is
lower than 23 kW (lower limit), PEA will use 23 kW in evaluation

If load loss plus positive tolerance plus Total load of cooling equipment plus positive
tolerance, D+E at 50 MVA, at 115 kV rated voltage, for each transformer unit, is lower than
135 kW (lower limit), PEA will use 135 kW in evaluation.

® For 25 MVA transformers
If no-load loss plus positive tolerénce, C, at 115 kV rated voltage, for each transformer unit is
lower than 13.5 kW (lower limit), PEA will use 13.5 kW for evaluation.
If load loss plus positive tolerance plus Total load of cooling equipment plus positive
tolerance, D+E, at 25 MVA, at 115 kV rated voltage, for each transformer unit, is lower than
90 kW (lower limit), PEA will use 90 kW in evaluation.

® Exceed losses and compensations, in acceptance
If the average of actual No-load loss plus positive tolerance (C) of all transformers in the same
MVA-rating exceeds the value quoted (see Page 27 of 60), the Contractor shall compensate to
PEA at Baht 132,000.-/kW for the exceeding watt-loss of all transformers.
If the average of actual load loss plus positive tolerance plus total load of cooling equipment
plus positive tolerance (D+E) of all transformers in the same MVA-rating exceeds the value
quoted (see Page 27 of 60), the Contractor shall compensate to PEA at Baht 88,000.-/kW for

the exceeding watt-loss of ail transformers.

The individual transformer which has any actual loss, C or (D+E), exceeding 10% of the
value quoted (see Page 27 of 60) shall not be accepted.
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C2

2a

2b

2c

Material and packing data to be given by bidder

The bidder has to submit the following data and details of transformers and accessories with the bid:

Performance data and guarantee for transformers

(Vide Pages 26 to 32 of 60)

- Drawings of overall transformer and radiators with dimensions in mm, showing particulars of

construction.

Details, catalogues and/or drawings with dimensions in mm, of the following equipment:
1. Bushings

2. Line terminal pads, with description of material used for the component parts
3. Oil conservators

4. Dehydrating breathers

5. Buchholz relay and oil surge relay
6. Pressure relief devices

7. Dial type thermometers

8. Dial type oil level gauges

9. Pressure-vacuum gauge

10. Vaives

11. Nameplate with connection diagram

12. Ground pad

13. Ground terminals for remote control cabinets
14, Current transformers

15. Voltage transformer, line terminal connectors, and nameplate

16—On-toad tap-changer, and motor drive unit
17. Local control cabinet for OLTC and cooling equipment
18. Remote control cabinet for OLTC and cooling equipment

19. Voltmeter
20. Ammeter

21. Siren or hom

22, Over current relay

23, Timer

24. Voltage regulating relay and parallel checking device
25. Line drop compensator

26. Annunciator panel

27. Cooling fan(s)




27

NN N N Y

PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

ON-LOAD TAP-CHANGING POWER TRANSFORMERS FOR 115 kV SUB-TRANSMISSION SUBSTATION

Specification No. RTRN-014/2559

Approved date:  23/09/2559 Rev. No, : 3 Form No, 02-2

Page 25 of 60

2d

2e
2f
2g

2h

2k
21

2Zm

28. Circuit-breakers

29, Surge arresters

30. Cable termination kit
31. Spare parts.

32. Special tools

33. Etc.

Electrical wiring and connection diagrams of operating and control circuits
Specifications of insulating oil

Details of painting

Shipping and transportation sketches

List of routine tests

List of spare parts with itemized prices

List of special tools for installation with itemized prices

Record of supply and/or license agreement

Short circuit test report, caleulation report and/or all necessary information

Packing details
Packing method (describe packing materials)
Number of units, picces, or sets in each package

Dimensions (L x W x H) of each package in cm

I

XZ~1 Ful

Volume of each package in i
Gross weight of each package in kg

Number of packages

If several packages are contained in one big case, further details, are required:
Number of packages in each case

Dimensions of each case in cm

Volume of each case in m’

Gross weight of each case in kg

Number of cases
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TECHNICAL SPECIFICATION DIVISION

ON-LOAD TAP-CHANGING POWER TRANSFORMERS FOR 115 kV SUB-TRANSMISSION SUBSTATION

Specification No. RTRN-014/2559 Approved date: 23/09/2559 Rev,.No.: 3 Form Neo, 02-2 Page 32 of 60

Invitation to Bid No.: nwn.pon.d(ul)-001-2562

Performance data and guarantee of: Item.........

2a.3

2a4

2a.5

2a.6

2a.7

If the detail documents of The Note: Item 1 on Page 33 and 34 of 60 shall be sent to PEA before
SRIPIENL (Y E8/NO).....o.. i cercnecrnenennssrans s ssssss sessssssssst e sesenssemasesessessstsessssssesesmesmssssees s seseeneese

Estimation of installation time: ............ooocenen. man-days

If the package marking shall be according to those stated in “1d Packing” on Page 19 of 60:
(Y @S/INO).11oeeesreereensneneeemsssssssseststes s s sssssas e sss e bt sees s eeseseee et e ee e st e e e e e s et eeeeeeeesee oo eeeeen e

If schedule for routine test and type test shall be sent to PEA within one hundred and twenty (120)
calendar days after signing the CONtract : (YEs/NO)....ueeeveeieimmieeseeseeseesesseemsesssseessssessesess oo esoes
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Note:

Conditions for documentation and consideration

1.

The Contractor shall send the following documents in Thai and/or English, before shipment,
for each ordered transformer:
1.1 Reports of type test and routine test
1.2 No-load loss and load loss in kW at rated voltage, rated frequency, at 75 degree C, and at:
- No load. |
- 25% of maximum rated output
- 50% of maximum rated output
- 75% of maximum rated output

- 100% of maximum rated output

110% of maximum rated output
1.3 Exciting current in amperes at;
-" Rated voltage
- 110% of rated voltage
1.4 Voltage regulation in per cent at:
- Unity power factor
- 0.85 power factor lagging
L5 Positive, and zero sequence impedances in per cent based on ONAN rating at rated
voliage for all windings:
- Resistance
- Reactance
- Total
1.6 Overall dimensions and weight of all principle parts
1.7 Identification by name, total weight, and dimensions of the heaviest part that may be

lifted by crane during assembly-or disassembly:

1.8 Information for reference. The following information for each transformer shall be

submitted and attached in routine test report for maintenance purpose:

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

- Torque value on clamping bolts or pressure for each winding before assembly and afier
complete assembly

- Photograph of each coil for each phase and photograph of core and coils assembly.
The photograph of each coil shall be taken from the final production process before
placing to the core, top view and front view shall be provided. The photograph of core
and coils assembly shall be taken just prior to place the completed core and coils
assembly into the tank, top view, front view, right view, left view and rear view shall
be provided for complete set of photographs. All photographs shall be 216 mm (8-1/2
in) by 280 mm (11 in) gloss prints properly labeled relevant to the view taken.
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1.9 Material Tests Report. Test report of the following material and accessories used in each
supply shall be submitied:
- Insulating oil
- Silicon steel
- Copper conductor
- Insulation paper and pressboard
- Radiator
- Transformer supervisory equipments
1.10 Three (3) sets of instruction book for installation, operation, and maintenance
1.11 Three (3) sets of control schematic diagrams
1.12 Three (3) sets of foundation drawings

Increases in values of Items 1.6 and 1.7 over those mentioned in the Contract shall be + 10%.

The above documents shall be sent to the following address:
Transformer Division or Substation Maintenance Division
Provincial Electricity Authority
200 Ngam Wong Wan Road, Chatuchak
Bangkok Metrepolis 10900
Thailand

2. Qualification and guarantee requirement :
2.1 The offered power transformers shall be manufactured by manufacturers who have no less than
five (5) year experience in manufacturing of power transformers with on load tap-changers

having rated primary voltage and rated output power no less than the offered power transformers,

The Bidders have to submit a “5 years Record of Supply” of such transformers with the bid,
which are purchased and accepted by public utilities such as PEA, MEA or EGAT and are
cutrently used in full operation.

The Contractor has to guarantee quality of the above-mentioned on load tap-changing power
transformers for three (3) years commencing from the date of the power transformers are
accepted by PEA. During the guarantee period, the Contractor will pay an amount equal to the

exact purchasing costs for any defective parts of the transformers.
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2.2 The Bidders may offer the power transformers manufactured by manufacturers who have
manufactured and sold at least three (3) units of power transformers with on load tap-changers
having rated primary voltage and rated output power no less than the offered power transformers
and are currently used in full operation.

The manufacturers shall also be accepted by PEA’s, MEA’s or EGAT’s Manufacturer Plant
Investigation Committee in order to fulfil the qualification. ",

The Bidders have to submit a “Record of Supply” of such transformers with the bid.

In this case, the Contractor has to guarantee quality of the above-mentioned on load tap-changing
power transformers for five (5) years commencing from the date of the power transformers are
accepted by PEA. During the guarantee period, the Contractor will pay an amount equal to the

exact purchasing costs for any defective parts of the transformers.

2.3 The Bidders may offer the power transformers manufactured by manufacturers who produce the
power transformers under license of a major reputable principal manufacturer who have no less
than twenty (20) year experience in manufacturing of power transformers with on load tap-
changers having rated primary voltage and rated output power no less than the offered power
transformers and are currently used in full operation, the licensee shall be received and supported
all know-how and references of licensor starting from raw material, transformer specification,
design, calculation, manufacturing, quality control and testing procedures of power transformers,
the experience and record of supply of power transformers from licensor can be used and
submitted with the bid.

The manufacturers shall also be accepted by PEA’s, MEA’s or EGAT’s Manufacturer Plant
Investigation Committee in order to fulfil the qualification. ”

In this case, the Contractor has to guarantee quality of the above-mentioned on load tap-changing
power-transformers-for-five{5)-years-commencingfrom-the-datc-of the power trarsformers are |

accepted by PEA. During the guarantee period, the Contractor will pay an amount equal to the

exact purchasing costs for any defective parts of the transformers.

2.4 Bidders who offer the power transformers manufactured from the manufacturers without

Qualification according to 2.1, 2.2, or 2.3 shall be rejected.

Note: ¥ In case the manufacturer requests for an application of the PEA’s Manufacturer Plant Investigation
Committee, he shall submit to PEA an official letter requesting for this application at least forty-five

(45) days prior to the receipt of bids.
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Prices of spare parts and special tools are impertant factors to be considered.

4. Delivery time is one of the most important factors to be considered.

5. PEA have the right to perform the inspection during the production period, and to witness any test, at
the manufacturer’s factory, either by his own staff or by authorized and certified inspectors. The

travelling expenses and allowances for inspection and witness the tests arc on the account of PEA.
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APPENDIX 1

115-22 OR 33 kV POWER TRANSFORMER RATING AND FEATURES

Rated equency 50 Hz

Rated voltage of winding (Ur)

- HV winding I15kV

- LV winding 23.1kV or34.65kV
Highest System Voltage

-HV 123kV

-LV 24 kV or 36 kV
Class ONAN/ONAF [/ONAF 2
Rated capacity 15/20/25 MVA by ONAN/ONAF [/ONAF 2

30/40/50 MVA by ONAN/ONAF 1/ONAY 2

BIL

- HV Delia winding 550 kV

- HV Star winding 450 kV

- HV Star neutral 170 kV

- LV 22 kV winding 125 kV

- LV 22 kV neutral 125 kV

- LV 33 kV winding 170 kV

- LV 33 kV neutral 170 kV
Withstand power frequency

- HV Delta winding 230 kV

- HV Star winding i85 kV

- HV Star neutral TOkV

- LV 22 kV winding 50 kv

- LV 22 kV neutral 50 kV

- LV 33 kV winding TkV

- LV 33 kV neutral 70 kV

Vector group Dynl or YNyn0(d1)

Sheort circuit impedance

7.5% at self cooled rating

Load tap changer (rated voltage base)

+10% to —10% on HV side
1.25% in each step

Winding insulation temperature class

A




nwlﬂﬂ'lﬂmqﬁma

PYTRTIAL B ECTRKTS AHORTY

PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

ON-LOAD TAP-CHANGING POWER TRANSFORMERS FOR 115 kV SUB-TRANSMISSION SUBSTATION

Specification No. RTRN-014/2559

Approved date:  23/09/2559

Rev. No.: 3 Form No, 02-2 Page 38 of 60

LV terminal connection

Bushing current transformer

Refer to Appendix 4 attached

Porcelain insulator color Brown
Winding temperature rise when carrying maximum
continuous rated current (Over 40°C)
- ONAN 55K

(measurement by resistance method)
~ ONAF 1 and ONAF 2 55K

(measurement by resistance method)
- Top «il 50K

~ (measurement by thermometer)

Average audible sound pressure level at rated voltage

According to TEC 60076-10 and shall be

and frequency dB(A) not exceed 77 dB
Power supply system

- AC 400/230V, 3 phase-4 wire grounded neutral
- DC 125V
Surge arrester on HV side

- Nominal voltage 115kV

~ Maximum voltage 123 kV

- Rated frequency 50 Hz

= Quantity per phase I

- Rated voltage 96 kV

~ Nominal discharge current 10kA

- Line discharge class 3

- Discharge residual voltage 285U

- Minimum energy capacity 4 kI/kV

- Creepage distance based on maximum voltage

- Line terminal
- Porcelain insulator color

- Surge counter with leakage current indicator

25 mm/kV for 115-22 kV substation
31 mm/kV for 115-33 kV substation
4 hole NEMA PAD
Brown

required
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APPENDIX 2

ON LOAD TAP CHANGER SCHEMATIC DRAWING
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TRANSPORMER UNIT
10CAL CONTROL CABINET
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APPENDIX 3

11522 OR 33 KV POWER TRANSFORMERS
TYPICAL INFORMATION AND COMMANDS FOR CSCS

TRANSFORMER SET

/O POINT COUNTS FOR 115 kV POWER TRANSFORMER

Control Outputs:

1 115/22 or 33 kV S/S TP__ OLTC Control Set Auto Auto

2 115/22 or 33kV §/S TP__ OLTC Off Command Off

3 115/22 or 33KV S8/S TP__ OLTC Individual Command Individual

4 115/22 or 33kV S/S TP__ OLTC Parallel Command Parallel

5 115/22 or 33kV §/8 TP__ OLTC Control Set Manual Manual

6 115/22 or 33kV S/S TP__ OLTC Raise Command Raise

7 115/22 or 33 kV §/S TP__ OLTC Lower Command Lower

8 115/22 or 33kV S/8 TP __ Fan Control Set Auto Auto

9 115/22 or 33 kV S/S TP__ Fan Control Set Manual Manual

10 115/22 or 33 kV S/S TP__ Fan Group 1 ON Command On

11 115/22 or 33kV §/8 TP__ Fan Group 1 OFF Command Off

12 115/22 or 33kV SIS TP___ Fan Group 2 ON Command On

13 115/22 or 33kV §/S TP__ Fan Group 2 OFF Command Off
Analog Points:

. = _, s

m‘. . SYs :.x - - . :ji - fw m

1 115/2.2 or 33 ];V §/S TP__ Tap Position h 1

2 115/22 or 33KV 8§/S TP__ Winding Temperature A Degree C 0..150 {or equivalent)

3 115/22 or 33kV S/S TP__ Winding Temperature B Degree C 0..150 (or equivalent)

4 115/22 or 33 kV 8/S TP__ Winding Temperature C Degree C 0..150 (or equivalent)

5 115/22 or 33kV S/8 TP__ Oil Temperature Degree C 0..140 (or equivalent)
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170 POINT COUNTS FOR
115 kV POWER TRANSFORMER
Status Points:
: i ; o ; i L e
1 115/22 or 33KV S/S TP__ Pressure Relief Normal Trip '8 T
2 11522 or 33kV S/S TP__ VT fail Normal Alarm s -
3 11522 or 33KV /8 TP__ Oil Ievel (max.) Normal Alarm L] -
4 115/22 or 33KV S/8 TP__ Ofl level (min,) Normal Alarm s -
5 115/22 or 33 &V S/8 TP__ Oil Temperature Alarm Normal Alarm s -
[3 115722 or 33KV S/ TP__ Oil Temperature Trip Normal Trip s T
7 115/22 or 33kV §/S TP__ Buchholz Alarm Normal Alarm s -
8 115722 or 33KV SIS TP__ Buchholz Trip Normal Trip s T
9 115/22 or 33kV S/S TP__ Winding Temperature Alarm Normal Alarin s -
10 11522 or 33kV S/S TP__ Winding Temperature Trip Normal Trip 8 T
11 115722 or 33kV S/S TP__ Diverter Switch Oil Level Normal Alarm s -
12 115/22 or 33KV SIS TP__ Diverter SW Sudden Oil Flow Normal Trip s T
13 115/22 or 33kV S/8 TP__ Tap Change Delay Alarm Normal Alarm s -
14 11522 or 33kV S/8 TP__ Tap Change in Progress Normal Operate s -
15 115722 or 33KV S/S TP__ AC Supply Failure Normal Fail S -
16 115722 or 33KV §/S TP__ AC Control Circuit Fail Normal Fail 8 -
17 115/22 or 33kV S8 TP__ DC Contrel Cirendt Fail Normal Fail 5 -
18 115/22 or 33KV S/8 TP__ OLTC Motor Breaker Trip Normal Alarm s -
12 115/22 or 33kV S/8 TP__ OLTC O/C Instantancous Trip Normal Alarm s -
20 11522 or 33KV S/IS TP__ OLTC Protective or Normal Trip s T
Pressure Relay trip
21 115/22 or 33kV §/S TP__ OLTC Pressure relief frip Normal Trip s T
22 115/22 or 33KV S§/8 TP__ OLTC Local/Remote Switch Remaete Local S -
23 11522 or 33kV S/S TP__ OLTC Control Set Status Undefined | Individual [ Paralle! Fault DS -
24 115722 or 33KV S/S TP__ OLTC Auto/Manual Status Undefined [ Manual Auto Fault DS -
25 115/22 or 33KV §/S TP__ AVER Fail Normal Fail s -
26 115/22 or 33kV S/S TP__ Fan Motor Breaker Trip Normal Alarm s -
27 115/22 or 33kV §/S TP_ Fan Thermal Relay Trip Normal Alarm s -
28 115722 or 33KV S/§ TP__ Parallel Control Fallure Normal Alarm S -
29 115722 or 33KkV §/8 TP__ Fan Group 1 Status Undefined off On Fault DS -
30 115/22 or 33KV S/§ TP__ Fan Group 2 Status Undefined Off On Fault DS -
31 11522 or 33KV S/8 TP Fan Control Set Undefined Manual Auto Fault DS -
32 115/22 or 33KV S/§ TP_ Fan Mbotor Group#l Normal Alarm s -
Protection Operated
33 115/22 or 33kV S/S TP__ Fan Motor Group#2 Normal Alarm S -
Protection Operated
Remark

S : Singlepoint : 1 Bit(0, 1)
DS : Double point : 2 Bit(0, 1,2, 3)
T : Tip
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APPENDIX 4
115-22 OR 33 kV POWER TRANSFORMERS BUSHING CURRENT TRANSFORMERS

Ratings CT on primary winding

Nominal voltage (kV) 115 ‘
Maximum voltage rating (kV) 123

Power frequency (Hz) 50

Number of phases 3

Applicable standard IEC 61869-1 and IEC 61869-2

- Otherwise specified, CT will be designed to accept continuous flow of 120% of rated cutrent without
any damage.

- Burdens in the following tables are specified for full range at maximum ratio.

Line bushing

- For 50 MVA Transformer 500-200-100/1 A
- For 25 MVA Transformer 200-100/1 A

Ratings CT on secondary winding

e
Nominal voltage (kV) | 22 0r33 ]
Maximum voltage rating (kV) 24 or 36
Power frequency (Hz) 50
Number of phases 3
Applicable standard IEC 61869-1 and TEC 61869-2

-~ Otherwise specified, CT will be designed to accept continuous flow of 120% of rated current without
any damage.

- Burdens in the following tables are specified for full range at maximum ratio,
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Neutral bushing
= For22kv

- For33kv

1,800-900/1 A
1,800-900/1 A
1,200-600/1 A
1,200-600/1 A

BN = g

Line bushing for 50 MVA transformer
- For22kv

- For33kv

1,800-900/1 A
1,800-900/1 A
1,200-600/1 A
1,200-600/1 A

l\JJ—-k\JJ--

Line bushing for 25 MV A transformer
- For22kv

~ For33kv

L

1,000-500/1 A
1,000-500/1 A
600-300/1 A
600-300/1 A

Nh—ﬂ[\)r—t
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1.2

13
1.3.1

132

APPENDIX 5
SMALL WIRING

GENERAL CONDITIONS

Scope

This specification describes the requirements with which the manufacturer shall comply in order

to supply 600 V multi-core control cable, copper conductof, flexible metallic sheath.

Reference Standards

All equipment required within the scope of works shall conform as a basic requirement with the

following standards;

IEC 60068 series Environmental testing

IEC 60947-7-1: 2009 Low voltage switchgear and controlgear — Part 7-1; Ancillary equipment -
Terminal blocks for copper conductors

IEC 60228: 2004 Conductor of insulated cables

TIS 838-2531 Standard for control cables

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

the above standards.

Principal Requirements

Service Conditions

Cable insulating material shall be suitable for installation in wet and dry locations.

Site and Service Conditions

The equipment shall be capable of operating at its full ratings under site and service conditions as

mentioned below.

The switchgear room has no air conditioning system.

Approved date: 23/09/25590 Rev. No.: 3 Form No. 02-2 Page 45 of 6

Seismic activity: None
Maximum wind speed: 5100 km/h
Maximum recorded rainfall: 250 mm/day
Number of days with thunderstorm: 100 days/year
Average rainfall: 20 mm/day
Mean maximum annua! relative humidity: 94%

Mean minimum annual relative humidity: 79%
Minimum daily relative humidity: 17%
Maximum temperature of surfaces exposed to sunbeam: 80°C

Mean minimum daily temperature: 24°C
Maximum ambient temperature: 40°c"
Minimum ambient temperature: 11°C
Maximum ambient temperature in trench for Control cables 65°C

@ According to IEC 62271-1 over 40°C will be possible under special requirement.
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1.3.3  Design Requirements
The maximum continuocus current-carrying capacity of each individual cable type and cross-
section used shall be determined, taking into account site conditions. The resulting load reduction
factors are subject to the approval by the Authority.
The conductor cross-section of each cable shall be adequate to carry the fault currents determined
by the relevant short-circuit protection device when operating under the specified load conditions,
without deterioration of the dielectric properties. Calculation including the short-circuit

calculations, shall form part of the documents to be supplied by the Contractor.

2, 600 V CONTROL CABLE AND 600 V SWITCHBOARD WIRE

2.1 Control Cable
Construction
The general construction of the control cable shall be suitable for installation in wet and dry
locations and shall be fumished with the characteristics described herein. The construction of
control cable shall be according to TIS 838 type D (Table 10 of TIS 838).

Spare Conductors. The minimum number of spare conductors in each control cable shall be as

follows: ‘
Conductor Number in Cable Minimum Number of Spare Conductors

2 NIL
3 NIL
4 NIL
5 NIL
9 2
12 : 2

Methnds_af_circui-t—identiﬁeatien—shal—l—be—co—lored—compounds—with_n'aces according fo table 1

(Colors Sequence for Control Cables).

2.2 Switchboard Wire
Construction
The Switchboard wire shall be suitable for installation in dry location especially for wiring used
within the control switchboard or other substation equipment control cabinets.
The cable shall be flexible stranded conductor made of annealed round copper wire conformed to
IEC 60228 class 5
The insulation consisting of PVC compound shall be applied concentrically on the surface of
conductor. The average thickness of the insulation shall be not less than the specified value given
in table 4. The minimum thickness shall be not less than 90 percent of the nominal value specified

in table 4 minus 0.1 mm.
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Methods of circuit identification shall be colored compounds with traces according to tabje 2

(Colors for circuit identification).

Table 1: Colors sequence for control cables

1 Black -

2 | White -

3 , Red -

4 , Green - .
5 ! Orange -

6 Blue -

7 White Black 7
8 Red Black

9 [ Green Black

10 [ Orange Black

1 [ Bluc | Black

12 [ Black [ White ‘

Table 2: Colors circuit identification for switchboard wire

Color Circuit identification
Red Power circuit phase A

Yellow Power circuit phase B

Blue Power circuit phase C

Green Neutral wire 7
Black ' AC control circuijt j
Gray DC control circuit

L Green/Yellow Grounding wire

Table 3: Stranded conductor for control cables

Conductor Size No. of Strands Nominal Strand Approximate Overall
(sq.mm) Diameter (mm) Diameter (mm)
L5 7 [ 0.50 | 1.50
2.5 7 [ 0.67 | 2.01
4 7 [ 0.85 | 2.55
6 7 | 1.04 | 3.12 ]
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Table 4: Characteristic of the insulation for switchbeard wire

Nominal Number & | Thickness of Overall Maximum Minimnm AC voltage | Cable weight
sectional diameter insulation diameter DC insulation withstand (Approx.}

area of wire (Approx.} resistance of | resistance at test

conductor at 70°C
20°C

(sq. mm,) (No./mm) (mm) {mm) (Ohm/km) | (M-ochm-km) (kv) {kg/km)

1.5 36/0.23 0.7 4 13.3 0.010 2.5 19

25 60/0.23 0.8 5 7.98 0.009 2.5 30

4.0 56/0.29 0.8 6 4.95 0.007 25 44

6.0 84/0.29 0.8 7 3.30 0.006 2.5 65

23 Conductors Sizes
2.3.1 Conductor Sizes for Control Cable

Each control cable conductor minimum sizes used for power supply and control circuits shall be as

foliows:
2.3.1.1 Secondary current transformer circuits 4 sq.mm. (for C:fsec 1A)
2.3.1.2 Secondary voltage transformer circuit 2.5 §q.mm.
2.3.1.3 Substation equipment D-C or 4 Sq.mm,
A-C Control circuits
2.3.1.4 Status and alarm circuit 15 §q.mm,
2.3.1.5 Power supply circuit 4 sg.mm.

The voltage drop at the load for 2.3.1.5 shall not be more than 3%.
23.2  Conductor sizes for Switchboard and Equipment Control Cabinet Wiring

Wiring used within the switchboards, and other equipment control cabinets shall have minimum

sizes as follows:

23.2.1 Secondary current transformer circuits 4 sq.mm. (for CT__1A)
2.3.2.2 Secondary voltage transformer circuits 25 8¢.mm,
2.3.2.3 Substation equipment D-C or A-C 2.5 sq.mm.
control circuits
23.2.4 Status and alarm circuits 1.5 sq.mm.
23.2,5 Power supply circuits 4 sQ.mm,

Calculation of secondary current circuits for Clauses 23.1.1 and 2.3.2.1 shall be submitted to the
Authority for approval. The Authority shall review the calculation, if a larger size of control cable
and switchboard wire are required for the proper functions of the protection, then the Contractor
shall carry out to change the size of the control cable and switchboard wire without extra charge to

the Authority,
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24 Metallic Shield

2.5

2.6

2.7

Metallic shield shall be made of copper tape for control cables.

As Metal Sheath Cables are installed, non magnetic metallic glands which effective earth the
armour, are recommended for all cable entries. All joints in cables should be made in such a way
as to prevent entry of vermins as well as to maintain the fire circuit integrity. The manufacturer
shall have a tested joint system with test reports indicating compliance. Termination by crimping
is recommended.

Metal shields of the control cables shall be grounded at both ends of each cable. Each end of the
cable shield shall be welded to an insulated 600V, PVC, copper ground conductor with § sq.mm
size and this conductor shall then be attached to the ground bus by a terminal lug provided inside
of the equipment cabinets, instrument transformer Junction boxes, and the switchboards.

Provision for sealing at each end of the cable shall be provided including Wrapping over the
connection of the shield and the insulated ground conductor by the PVC insulating tape.

Cable and Wire Markings

The following information shall be printed on the surface of the cable and wires:

25.1 Name of manufacturer

252 Size of cables and wires and number of conductors

253 Type of insulation

254  Voltage classification

2.5.5 Date of manufacturer

Cable Ends

An end cap shall be provided on the cable end to which special attention shall be paid to prevent
penetration of moisture during transportation.

Packing

All cables and wites_shall_be_packed—on—reels.—’Phe—reels—sha-ﬂ—be—lmm‘étuﬁb‘lmW

included in the prices of the cables and wires offered. The length of the cable and wire to be
packed on each reel shall be as indicated below:

Control cabies : 500 m + 0.5%

Switchboard wires : 100, 150 or 200 m + 0.5%

The following information shall be displayed:

Name of manufacturer

Size and number of conductors

Type of insulation and voltage classification

Length of cable

Reel number and other suitable indentification for reel and reel size

Date of manufacture

Total weight
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3. TERMINATION AND LABELING

For all terminations of wires and cables the insulation shall be neatly stripped without nicking the
strands of the conductors.
Each cable end shall be equipped with compression cable lug. Cable lugs for power cables shall be
of adequate size.
Cable shall be firmly fixed on metallic supports.
Brass cable gland shall be used.
Cable glands or clamps shall be fitted in all cases to prevent siresses on conductors or terminals, Tt
is important that the sealing compound and sleeving used in terminations is selected to suit the
service conditions under which the cable is to operate,
No terminations will be accepted, if the insulation readings, 24 hours after making off, is less than
100 megohm using a standard 500 V or 1,000 V “Megger” (cables only).
Some slack cable in a loop or other suitable form is to be provided in a convenient place in the
runs, where required,

- Designation of each end of cable conductor or switchboard wire shall be marked with destination
terminal name (Near and far end terminal name)
Each terminal shall carry a letter or number marking, Terminals shall be numbered on the terminal
block in chronological order, from left to right and from bottom to top.
Dividers shall be provided to separate incomings. In addition, provision of a side marking shall
allow identification of the cable arriving from the outside. Terminal covers with dividers shall be
fitted onto power terminal blocks.

The wiring shall be arranged so as to avoid masking the distinctive markings of functional

elements.
Wiring drawings for control and relay panels shall show wire and cable terminati temal
wiring.

The ends of each cable core and all secondary panel wiring shall be fitted with white ferrules
marked by printed black numbers, with the identification being the same as for the relevant
terminals. Both ends of each cable shall be marked with terminal destination, inclnding cubicle
name, equipment name and pin number.

In case different terminal boards are arranged close to each other, the numbers on the ferrules shall
contain the terminal beard denomination and the terminal number. The ferrules shall be fitted in
such a way, that they cannot become detached when the wire is removed from the terminal. All
internal wiring shall enter the terminal block from one side only.

The moisture and oil-resisting insulation material shall have a gloss finish.

All wiring used within the equipment control cabinets switchboards, and interposing relay cabinets

shall meet the requirements of this Specification.
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INSTALLATION
4.1 General requirements

The Contractor shall perform all relevant design and dimensioning of the complete cable systems
and prepare the cable installation drawings with cable routing, connection diagrams and cable
lists, details, ete.

All secondary wiring shall be arranged and protected to prevent damage it by arcing or by
mechanical effects.

Power supplies for all control circuits of switchboard mounted devices, all control cabinet
mounted devices, VT secondary circuits, and any other individual control circuits shall each be
protected and provided with a miniature circuit breaker connected to isolate the devices from
power supplies in the tripped or open position. The miniature circuit breakers shall be located
within the switchboards or cabinets, Engraves nameplates shall be installed beside each set of the
miniature circuit breaker for identification.

Each miniature circuit breaker shall be equipped with two electrically separated normally closed
contacts: one for initiating the annunciator on the switchboard panel and the other shall be wired
to the CSCS for alarm.

Wiring shall be neatly run, bundled or in tigid PVC wire-ways filled to not more than 70%,
Different functions of service, such as VT and CT circuits, tripping and annunciation shall not be
routed in the same cable.

Control cables and high voltage power cables shall not use the same route.

Low voltage power cables and control cables shall be adequately spaced.

The installation of wiring shall take into account stresses due to vibration and the proximity of
elements dissipating heat.

The Contractor shall ensure that all cabinets of the same type are wired in an identical manner.

All necessary precautions shall be taken to minimize inductive and capacitive coupling between
different types of circuit,

Special precaution shall be taken to ensure, that no magnetic circuit is formed around single-core
cables laid in single or trefoil formation, or around any cable liable to carry unbalanced currents,
The wiring shall be laid in ridged plastic ducts with slotted Iateral openings. The conductors
placed in the ducts shall have sufficient extra length. The fill factor for ducts shall not exceed
70%. The plastic material shall be sturdy and shall allow the ducts to withstand the impact
resistance tests on apparatus with a reinforced enclosure. Burning of the plastic material through
exposure to flame shall not spread beyond the combustion zone once the flame has been removed,
Splices or tee connections shall not be permitted in control wiring or instrument leads. Terminal

blocks shall be used for all terminations,
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Ssary materials for installation of the cables, such ag
¢ terminals, meta] fitting, bolts and nuts

rted between cabies and cleats,

grounding lead wires, compression typ including cable
identification and felt packing to be inse
Cables installed on cable racks, shall be firmly fixed to the cable rack at suitable intervals by
plastic cable ties or equivalent,

All cables shall be provided with cable suppott,
During installation, care shall be taken not to damage the outer sheath of ail wires and cable,
Cables damaged during installation shaj] be repaired or replaced to PEA satisfaction at no
additional charge,

4.2 Connections

components used and to take care in their instailation.
® Crimping

This type of connection shall be made with specially designed equipment for the type of
crimping required.
Crimping of two conductors in the same cable }

ug or in the same terminal end shall be
prohibited,

®  Connection by Coiled Wire (Wire Wrapping).
This connection technique requires-useof 7 Special tool and shail be implemented following
good trade practice (choice of post, device, etc.)

)

Screw-Type Connection

the conductor, without damaging it,

®  Clip Connection

The quality of this type of connection depends largely on the quality of the components used,;

the Contractor shalj indicate their characteristics,

Connection by Connectors

characteristics:
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e —

4.3

= quality and protection of electrical contacts for low currents (gold on nickel),
= Wwatertight against dripping from whatever direction,
= withstand to 100% environment (relative humidity),
= corrosion resistant material ("Marine" bronze),
The connection of connectors shall be carried oﬁt by qualified personnel.
The guarantee of effective watertightness of the cable-connector assembly shall require the
installation on each cable of a heat-shrinking cap, with €poxy resin injection in the hollow
parts.
Each end of conductor of control cable and switchboard wire shall be provided with ring-
tongue terminal lug to avoid CT open-citcuited due to 2 loose screw.
Terminal-Terminal Blocks
All electrical connections from equipment to the outside shall be via terminal blocks, These
terminal blocks shall be positioned vertically on both sides of the frame and in the lower part of
cubicles or accessories,
The terminals shall be installed on metal "support plates” which serve as both the mount and the
securing device of the assembly,
Each bank of terminals shall be blocked off at the each end by a fixed stop.
Terminals with clamping screws in direct contact with the conductor are not acceptable.
Terminal for CT circuit shall be of the short-link type.
Terminals blocks shall be grouped by category:
X1 - For annuciator circuit

X2 - For indicator circuit

X3 - For control and auxiliary relay circuit
X4 - For VT circuit
X5 - For DC auxiliary supply

X6 -  For CSCS circuit

X7 - For AC auxiliary supply

X8 - For Capacitor bank

X9 - For CT circuit

For each category, terminal blocks shall be provided with 20% spare terminals.

Insulating barriers shall be provided using separators to avoid any short-circuits. Terminals shall
be sized according to the conductors to be connected (8 mm pitch terminals with 4 mm test cells
or 6 mm pitch terminals with 2 mm test cells).

Each terminal shall carry a printed letter or number marking, Terminals shall be numbered on the

terminal block in chronological order, from left to right and from bottom to top.
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4.4
44.1

442

Dividers shall be provided to separate incomings. In addition, provision of a side marking shali
allow identification of the cable arriving from the outside. Terminal covers with dividers shall be
fitted onto power terminal blocks,

Test Boxes

Verification of Measuring and Protection Devices.

Test block boxes shall be used to verify the essential circuits of protection and metering devices,
since they facilitate inspection operations without affecting the safety of the assembly, They shall
allow simultaneous measurement of currents and voltages feeding these protection systems and
shall cancel all functions, except alarms and indications, during tests.

Protection systems mounted in cubicles shall always be fitted with these boxes to facilitate thejr
testing using suitable testing sets,

These boxes shail always admit a current of 30 A, withstanding over-currents from major faults -
over-currents which are fully transmitted by current reducers,

Depending on the complexity of the diagrams or the verifications to be performed, the terminal
boxes may correspond either to each set of instrument transformers, or to a measurement unit or
specific protection unit,

The various circuits may be tested in operation.

Voltage and Current Test

Boxes used for testing shall be closed by a cover, allowing continuity of the circuits,

These boxes shall not break the circuits when the cover is temoved. For CT circuit, short circuit
facilities shall be provided,

These boxes shall be flush mounted.

The maximum acceptable intensity shall always be 30 A. The dielectric strength testing voltage
shall be 2,000 Vv, 50Hz.

4.4.3

The various elements comprising these boxes shall be protected from environmental factors, in
compliance with IEC 60068.

Sockets shall include an orientation pint to avoid any connection errors,

The various position and combination of these pins shall be proposed by the Contractor.

By-pass of the "voltage" circuits on the terminal block shall be possible.

Screw-type connection shall be used.

"Current" circuits shall always be connected using round centrally drilled cable Iugs.

Associated Testing Equipment.

The Contractor providing the elements fitted with test boxes shall also provide equipment for
testing the circuits.

Connection sockets with leads shall be provided.
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444  Installation,
All the test boxes installed shall be of the same type.

s. CABLE LAYING
The Contractor shall select the most suitable cable routes and raceways, ensuring a minimum of

interference with other installations,
Routing shall be as short ag possible, and shall pass through reserved areas free of any

components, screws and bolts; in the proximity of removable or adjustable elements, wires sha)j

be effectively protected.
As appropriate for the various locations the cables shall be installed in cable ducts, raceways,

conduit or tray Systems, cable trenches, etc., or laid directly in the ground.,

or hot-dip galvanized stee] standard materials.
Cable trays shall normally be of the ladder-type consisting of bars with rungs, evenly spaced

(maximum 300 mm) according to requirements, Perforated, covered metal trays shal] be used in

fixed as shown on corresponding drawing.

Cables laid on trays or racks shall be properly. fixed or clamped. Supports_ang racks—shali-be

arranged-to-facilitate removal or replacement of cables,

Cables branched from general raceways and directed to

protected, where required

on steel structures, brickwork or be

embedded in concrete floors or walls according to field requirements,
Conduits embedded in concrete or block-work shall be of a suitably rigid PVC-type. Cables laid

outdoors, across roads in concrete or foundations shall ryn in hard PVC plastic pipes buried in

concrete draw pits before entering buildings, Draw-pits shall be provided where required to

facilitate cable installation,
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Cables on brick walls or similar civil structures can be instailed in conduits {galvanized steel
conduits within the reach of persons or erection/maintenance devices, PVC conduits in other
areas) or in pre-fabricated installation channels made of galvanized sheet metal or plastic.
Unarmored cables shall be properly protected against mechanical damage, where leaving ducts or
covered trenches and the like.

Fire-partitions shall be provided where cables are passing through different fire zones or where
entering cubicles and panels,

Pulling, fixing and terminating of cables shall be strictly in accordance with the manufacturer’s

instructions, using the recommended tools and appliances.
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APPENDIX ¢
Bill of Material (BOM)
OLTC Power Transformer Bill of Material (BOM)
.w & g i b Shen o Hi R
1 On load tap changer (OLTC) set(s) 1
2 OLTC motor drive unit set(s) 1
3 Primary bushing with terminal NEMA pad set(s) 3@
4 Secondary bushing with terminal NEMA pad set(s) 4
5 Oil conservator tank for main tank set{s) 1
6 Qil conservator tank for OLTC set(s) 1
7 Air breather for main tank set(s) 1
H Air breather for OLTC sct(s) 1
9 Buchholz relay for main tank set(s) 1
10 Oil surge protective relay for main tank (if any) set(s) 1
i1 OLTC protective relay or pressure relay set(s) 1
12 Transformer pressure relief device set(s) i
13 OLTC pressure relicf device set(s) 1
14 Transformer oil temperature monitoring device set(s) 1
(Conventional Dial type)
15 Transformer winding temperature monitoring set(s) 3
device{Conventional Dial type}
16 Transformer oil level monitoring device (Conventignal Dial set(s) i
type)
17 OLTC oil level monitoring device {Conventional Dial type) set(s) 1
18 Pressure-Vacuum pauge setis) 1
19 Upper filter valve, globe type or stainless steel ball type Iot(s} 1
20 Oil drain and fikter valve, globe type ot stainiess stecl ball lot(s) 1
type
21 Cil sampling valves lot(s) 1
22 Sludge drain valve lot(s) i
23 Lifting lug iot(s) 1
24 Jacking bosses(pads) lot(s) 1
25 Handhole and/or marthole on cover lot(s) 1
26 Cover lifting eyes lot{s) 1
27 Pulling eyes lot{s) 1
28 Nameplate with connecting diagram sei(s) 1
29 ladder set(s) 1
30 Plate of 400 x 200 mun, provided for painting PEA serial No. set(s) i
31 115 kV Lightning arrester set(s) 3
32 22(33)kV Lightning arrester (if any) set(s) 3
33 Insulating oil lot(s) 1
34 Cooling fan lot(s) 1
35 Primary bushing current transformer set(s) 3(4) j
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2

Secondary bushing current transformer

s(s)

37 Voltage transformer set(s)
38 Earthing terminal l Tot(s)
39 Other accessories l lot(s) _L 1 j
Power Transformer RCC Panel Bill of Material (BOM)
5 = = e
! facturer J s
1 Cubicle sets) 1
2 | Earthing BUS [ ios) 1
3 Voltage regulator relay ' set(s) 1
4 I Phase Ammeter set(s) 3
5 1 Phase Voltmeter set(s)- 1
6 Tap position indicator set(s) 1 j
7 3 phase open phase relay set(s) 1 j
8 Auto/Manual selector switch for OLTC set(s) 1
9 Auto/Manval selector switch for cocling system sei(s) 1
10 On/off switch for cooling system set(s) 1
11 Tap raise/lower control switch setfs) 1
12 Individual/Paraliel selector switch set(s) 1
i3 Master/Follower selector switch (if any) set(s) 1
14 SCADA/Local control selector switch set(s) 1
15 Resistance transducer set(s) 1
i6 DC under voltage Alam Relay lot(s) I
17 High speed auxiliary trip relay sei(s) 1
18 Auxiliary relays lot(s) 1
19 Timer relays lot(s) |
20 Latehing-relays lot(s) i
21 Indicating Lamp(LED type) lot(s) 1
22 1 Phase Current Transducer (if any) set(s) 3
23 1 Phase Voltage Transducer (if any) set(s) 1
24 CT test terminal set(s) 1
25 VT test terminal l set(s) 1
26 MCB with Aux. Contacts lot(s) 1
27 Fuse with Fuse Holder and Spare(if any) lot(s) 1
28 Wire Way or Control cable hox lot(s} 1
29 Push button lot(s) 1
30 Ammeiator with Accessory set(s) 1
31 Conirol Cable Support lot(s) 1
32 Horn set(s) 1
33 Horn relay set(s) 1
34 Heater , set(s) 1
35 Hypgrostat l set(s) _J 1
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36 Heater Control Switch Off-Auto-Manual set(s)
37 Door Switch of Limit Switch set(s)
38 Service Lighting (Fluoresent Lamp) set(s)
39 Terminal for CT Circuit (Short sand slide link type) lot(s)
40 Terminal for VT circuit lot(s)
41 Terminal for Control lot(s)
42 Terminal for CSCS lot{s)
43 Terminal Lug lot(s)
44 CT Circuit Cable lot(s)
45 VT Circuit Cable lot(s)
46 CSCS Circuit Cable iot{s)
47 Conirol cable lot(s)
48 Wire Marking lot(s)
49 Other Accessories Tot(s)
Power Transformer LCC Panel Bill Of Material (BO
s iranslormer LCC Panel Bill Of Material (BOM)
;i =
. = = o . i
1 Cubicle ‘ x set(s) 1
2 Earthing BUS lot(s) 1
3 3 phase over current relay set(s) 1
4 1 Phase Ammeter set(s) 3
5 1 Phase Voltmeter set(s) 1
6 AC under veliage relay set(s) 1
7 On/off switeh for cooling system : set(s) 1
8 Auto/Manual selector switch for cooling system setls) i
9 Cooling system group selector switch set(s) 1
10 Remote/Local selector switch for OLTC set(s) 1
11 Remote/Local selector switch for cooling systern set(s) 1
12 DC Under Voltage Alarm Relay (2730 lot(s) 1
13 Auxiliary relays lot(s) 1
14 Latching relays lot(s) 1
15 Indicating Lamp(LED type) lot(s) 1
16 1 Phase Current Transducer (if any) setfs) 3
17 1 Phase Voitage Transducer (ifany) set(s) 1
18 MCB with Aux. Contacts lot(s} 1
19 Fuse with Fuse Holder and Spare (ifany) lot(s) 1
20 Wire Way or Control cabie hox lot(s) 1
21 Push button lot(s) 1
22 Anunciator with Accessory (if any) set(s) I
23 Control Cable Support lot(s) 1
24 Homn seifs) 1
25 Heater . set(s) 1
L 26 Hygrostat set(s) 1




62

PROVINCIAL ELECTRICITY AUTHORITY

walidmgiing TECHNICAL SPECIFICATION DIVISION

SRIVIRYAC FURCTRITY AUTHOGITY

ON-LOAD TAP-CHANGING POWER TRANSFORMERS FOR 115 kV SUB-TRANSMISSION SUBSTATION

Specification No. RTRN-014/2559 Approved date:  23/09/2559 Rev. No.: 3 l Form No. 02-2 l Page 60 of 60

7 S e
i ~‘ e =

2 S St At o : e
L L T S | acfure [Coniry |
27 Heater Conirol Switch Off-Auto-Manual set(s) 1
28 Door Switch of Limit Switch set(s) 1
29 Service Lighting (Fluoresent Lamp) sei(s) 1
30 Terminal for CT Circult (Short sand slide link type) fot(s) 1
3 Terminal for VT circuit lot(s} I}
32 Terminal for Control lot(s) 1
33 Terminal for CSCS (if any) lot(s) 1
34 Terminal Lug lot(s) i
35 CT Circuit Cable lot(s) 1
36 VT Circuit Cable lot(s) 1
37 CSCE Circuit Cable (if any) lot(s) 1
38 Control cable Iot{s} 1
39 Wire Marking lot(s) i
40 Other Accessories lot(s) 1 J
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C3 Schedule of detailed requirement
Invitation to Bid No.: nvn.nan.1lanl)-001-2562

PEA
Item Material Quantity Description
No.
1 1050020002 lot(s) | 1.1 ...2....unit(s) On-load tap-changing power transformer, three-phase, 50

Hz, with:

Rated primary voltage 115 kV

Rated secondary voltage : 23.1GrdY/13.3 kV (Wye-ground)
Rated MVA output power,

Cooling method : 30/40/50, ONAN/ONAF1/ONAF2
OLTC type : vacuum interrupter type

On-load tapping voltage

on primary side : +10% to -10% of nominal primary

voltage 1.25% in each step

Vector group : Dyn |

The low-voltage side shall be equipped with airfilled cable box opposite

to the high-voltage bushing. The cable entrances shall be designed in such

a manner that cables enter underneath the cable box. The low-voltage

take off shall be two (2) circuits per phase designed suitable for cable

termination kit as stated in (5) below.

Each transformer shall be completed with:

(1) Current transformers

(2) Voltage transformer

(3) 3 sets

Lightning arrester (surge arrester), for outdoor installation,
manufactured and tested in accordance with the latest IEC

60099-4 line discharge class 3 or equivalent, fitted with

i1

pressure-relief device, with:

Rated voltage (Ur) 96 kV

Max. residual voltage at 10 kA

discharge current : not more than 2,85 Ur

Pressure-relief class CA

Each complete with:

- line terminal connector, solderless clamp type, for aluminium
conductor 17.6-20.2 mm in diameter (size 185-240 mmz),

- ground terminal connector, solderless clamp type, for
copper conductor 12.6 mm in diameter (size 95 mm’),

- insulating base, and

- mounting hardware
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C3 Schedule of detailed requirement

Invitation to Bid Ne.: nvin.noa.1l(uil)-001-2562

Item

PEA
Material
No.

Quantity

Description

1050020003

lot(s)

1.2

2.2

(4) 3sets Discharge counter for recording the number of lightning
arrester discharger on the above lightning arrester, for
outdoor installation.

(5) 6sets Cable termination kit, prefabricated type or heat shrinkable
tubing type, for system voltage of 22 kV, for connecting the
underground power cable size 500 mm” (conductor diameter

-0 26.7 mm and overall cable diameter of 52 mii) to the
transformer. Complete with terminal lug and mounting
hardware.

The lug shall be drilled four (4) holes in accordance with
NEMA Standards (14 mm holes on 44.5 mm centers).
(6) Necessary accessories according to manufacturer’s design for

operation,

llot Supervisor(s) for installation the above transformers until ready

for operation at PEA’s sub-transmission substation.
L2 .unit(s} Ditte as 1.1, but the vector group shall be YNyn0(d1)

Lot Supervisor(s) for installation the above transformers until ready for

operation at PEA’s sub-transmission substation,

It

e
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C3 Schedule of detailed requirement

.

Invitation to Bid No.: n¥ln.nae.J(1))-001-2562

Item

PEA
Material
No.

Quantity

Description

Note:

1.

Bidders have to quote supervisor(s) costs (wage) for the erection, test hnd
commissioning transformers until ready for'operation. PEA shall provnde
and arrange civil work, workmen, and tools for erection.

Remote control cabinet shall be installed in PEA’s controlyroom,
approximately 100 m from the transformer. PEA shall supply the contro]
cable. ' :
Catalogues, characteristics, dimensions and details of lightning érrest_er_s,

discharge counter, and oil punﬁer shall be subm1tted w1th ‘the bid.

y) with a list of quantities and their itemized prices; PEA reserves the nght

%:dders have to quote optlonal accessories, spare parts gnd special tools (if

to purchase some or all of items, to adjust their quantme' prto cancel them

Monitoring system for power transformer sha]l be o"conventlonal typp
completing with all 1nterfac1ng required by QSCS systpm (4 20 mA fqr
interfacing to CSCS system).

The Contl:actor shall supply cpntrol and circuit dlagram, for approval by
Substatlon Constructlon D1v1snpn within ﬁﬁc;;n (15) calendar days afmr
s1gnmg thc contract. : L
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C3 Schedule of detailed requirement
Invitation to Bid No.: n{n.noa.al(ual)-001-2562

Item

PEA
Material
No.

Quantity

Description

Note:

1.

Bidders have to quote supervisor(s) costs (wage) for the erection, test and
comrmnissioning transformers until ready for operation. PEA shall provide
and arrange civil work, workmen, and tools for erection.

Remote control cabinet shall be installed in PEA’s control room,
approximately 100 m from the transformer. PEA s\hall supply the control
cable.

Catalogues, characteristics, dimensions and details of lightning arresters,

discharge counter, and oil purifier shall be submitted with the bid.

Monitoring system for power transformer shall be of conventional type
completing with all interfacing required by CSCS system (4-20 mA for
interfacing to CSCS system),

The Contractor shall supply control and circuit diagram, for approval by
Substation Construction Division within fifteen {15) calendar days after

signing the contract.
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-Three-phase automatic voltage regulators (AVR) for 22 kV and 33
kV 50 Hz distribution System

-Single-phase and Three-phase transformers for 22 kV and 33 KV
50 Hz distribution system with and without ability to withstand
short circuit

-Remote controlled switches for 22 kv and 33 kV 50 Hz
distribution system

-Solid dielectric three-phase automatic reclosers for 22 kV and 33
kV 50 Hz distribution System

-Automatic switching equipment for HV power capacitor Bank

-Single-phase and Three-phase electromechanica and electronic

energy meters

@en.an ﬁ'ﬁﬂﬁ%ﬁ'ﬂ%mﬁu Porcelain cable spacer with grip locks and High-
Density PoLyethyLene (HDPE) cable spacers and snap-tie #iesiutssiunamwilunantaivesndt ¢ ¥
u‘uamuwmﬂwﬁfmunuﬂ'mlmiuuauLLm
mwammﬂmmunwmmummni’amLLauw?a?J'ﬁalﬁﬁ Foatuiansudlevdanldoylm
TiGguieelnslifayaa mely mo Hu uummmuﬁ’lmsmmmnnﬁlwﬁqmunumﬂ LAZUINAIIY
‘unwsaamnmaLﬂumm'lw,nﬂﬁ'nmﬁamawsamﬂaummfsﬂmw HuzaTsIauaInsdasiulingau
waldindemedonun anuderimusvity uss/visseazidunaa (Specification) agfivualy lne
Tiidal@udilng
’LuﬂmwwwuvmiLauasﬁm'suwaﬁﬂ,ﬂLLr’ﬂm vsansiwiduginadaeuianiigaus
m'sLauaﬂmlﬂmmunﬁuf’ﬂlu LLauwuvnmauaswmamamwaﬂmuﬂ‘uLLmﬂumumwumnm mo Fu
psmuumsl,auaiwmmawmﬂn'mumamSUUiunummmwuﬂwsammnummmuwmumnm'muﬂ
ao Ju lnuiudeantunsudvmuaarfulseruiiy dmdunsaiudloudaadatuimunaan
fuusziu e musmudwnuufiRuantvus mo u Instfusiaaniudasuianiiutluade
Seuiey udwsingdl wassealdnslwihdugiianmifulusetuludas feras o.oceos 19959A1
WagsauaSyasufin Audluduimun
1o oc lassmsiatodnineithaiudiuns oo Fuumily Tadinsdadadadrauy

Wunguuszningan (Bid Group)ﬁﬁ'gqﬁur?}"’mﬁi €oo FumIuly (aUsEmARLEATINANTAIL
i'smaﬁmnumimsm L399 mmmuwmwaqﬂamEJLLavl,mememﬂumsmimlumiﬁmmaﬂmmw
fusznauns maqaﬂ"hﬁu PNUUINTT e tm\iW'iaﬁ']‘liUEgﬂmﬂ']'ii?ﬂatlaﬂﬂ'ﬂNLLﬂ“ﬂ'liU‘i‘WﬁWﬂﬂﬂ']ﬂiﬁ
WA bdno) wL°tniuumstauaﬂmﬁ]umaq:uuiamauavLLm‘w'Nmi{]mnum‘smiﬂlumiaﬂmaammq
wiow AealuuEnaswanNgIY LLﬂ“LL‘U‘UG’Ii']ﬂﬁE]U?JBNﬁ‘UENNUi“ﬂE]Uﬂ’ﬁﬂ‘ilul.‘l!’ﬁ’aﬁ.lﬂ"liLau@i’!ﬂﬂu
Tasansfithafusus eoo Auumiuly yaznauilulenansnmsiauam loaagusenaunsasiasd
mﬁmLuumimuLmumqmaawamam‘umu‘nmlaﬁmmmumiwmimﬂmammwaa AEUDTIA
ildeulvande e Fanaasduliduniu e UAMUS lo¢ole 1HuAuly

. P f
#o bet nAPRl odon gﬁ\w b



82

o o¢ Tnsin1sindadaineiiinedudaus m,000 Auumtuly  ssdesdudunisaiy
Ussnarngnssunisauuiieteciunimeie (adn) Sesuimiwagiinslunmssituey
Iﬂianﬁmmsfmuai”Jaqmmmnasm'ﬁummmaaﬂmqmmﬁ wuvTRItanNaInETIN msamaaﬂ
Faanmn1sal Lan TITENURILNTNT a0 KaY 1R oo WIS Rn TSR tevaing
LaENIUIMINERNIATY WA bebo waslisu dndan NnAngnITIMIALTINiletesiumsyate
GRIRVS )’lwmm‘uamﬂammﬁim (integrity pact :IP)

wUsvaam Lsmaf'mmsLaumnm’tu’imammmmﬂuamﬂammﬁﬁm“mmawm’Lu
femnasnusssuduuienasittundouiuiona siaussa winliasuuludennasnusssuaslas
aBuinunsiavesanlulasanisty

[ P f’.
49 oet AEAL waos £ o p @



83

ot wuunasuBuSug ULEINER

nslviddaugiionn

PROVNCIAL FLECTRIGIY AUTHORIFY

1. sneazduanialy

2. gruuvaswdn (iihiesemans v wigmuvdsndnuesgunsal)

Wundnsneivindelusiaszime

e/ 5

Jurdasnusiindnluussmelne

A3t Dundnsus Andaludsemalng fiutmausdoauuionansitefugi 1y
- WeygrausnaeSasmnesnasguiusdadusionamnesy wen) ule nEninmilesnis
samgidyufunsevyngnamwnssy . v3o
- iusesssuunmTRInsTUILNSHER ATMINATEIY ISO 9001 . wie
- Tueygwusznaufanislsey 1.4 ¢
WU : EﬁuﬁatﬁuaﬁmﬁﬁLﬁ‘uﬂ'13LLUUVLWE;LLUUW?J%N§U5U§1ULLME1'GNafﬁmﬂu%UU{fﬂ%’D{fﬂﬁ’N

nAsgdidnnseiing




84

Tu Cost Breakdown (tawazen Supervisor LLazﬂ'wuﬁﬂﬁﬁﬂ)

37en159 azdYn 51A1 Cost Breakdown
(um)
FAINEYAATRY
1 AN Supervisor dmsumshndaniaudadlWiirds szuy 115-23.1 kv
1WA 50 MVA rnasniu Dynl $1udu 2 wedeq
1 1 =l C‘f’ a d
- mvudaluaaniilwianwils $huau 1 we3eq
- Anudsluandlwihuslaen 2 (41A517) Snu 1 ipSes
2 A Supervisor dusunsindamsfeuladiiiiigs szuu 115-23.1 kv

U9 50 MVA Viawasniu YNyno(d1) $huau 2 wdes

1 1 a A
- avudalaonlwihgassnd 4 dwnu 1 wded

1 1 =] ol QIJ o A
- Anvudaluanidlingisud 2 (Fame1) o 1 ey

wneny sensitlilfiauenantildniomine (- ) Tugas 511 Cost Breakdown (Um)

FAUABYRANNY




TuiauesedameiussmnsmBidnseiing (e - bidding)

BOU e (YT AU 8998955 e
@ DT L (53 ToUTEN 19 1) oo S
drifnaningiasogiarih.. ... AU e MAVI: /TR T X O CRLEIS T F—
OL T, LL7 T O [C R LT et Lt (Tunsalgvrenduynna
o55ua 1MITT0A27577 S (58U HOYARREITUAT agUruiaui
SRRV 1171 OSSO U RN TV TC T K OO CISEYET
...... rerrenimnsenss s s AT ssenss e DU A TUTES YU ARYT e
L ) 0 o ereerrrrernssnn e, WADII030UYA 9 Tutenansde
MeitussmanmBidnnseing wastanasiisis (1) R IRERRER

v ¥ o < & v & o W v e v P
uwasvousuTaiwuauazteulydun® sumsiuseshdwmdnluilaamuiinsuiuauiiiimue
waghillugisemamiesruuessy

»r v ar L o o4 o & v o
. VINIVBEUBTIENISHER TAWIVINTT TeimualiluenarsliameiBuseninsian
Suiinveiind Awaluil '

IRy 18T ey miyadwAy | Swou | mandudu | dvueds
<
" siowe (3D Hey
Tuluduviedu
= P = 1o & = 1w b
 RR—— et ) Sadumafivauntdyadniinsuiinideinsau uaselddientae
Lishaud
o TrdavBudtaue I TR e T BUA U LIS
9/ o ﬁv 21 < o o 1
BB e cerecenssmessseneanns *ovfudanauail o wanlafldneufisvasudmunszesiiaifing
Wi LBl T BB U AR SR oo *Jase

2 ¥ as ‘ ] & o = = o ¢ 3

. 1]']WLQ'|3U:§E]\T?']§]$ﬁﬁuﬂﬂﬂqu?}aﬂqﬂluau‘h]ﬂtaﬂ51'151.'53ﬂ']ﬂ'ﬁ"lﬂ']aLgﬂ'ﬂiaur]aﬂ']WUﬂl?
ael v w ar a 55 2 o & & ¥ ar =

&. ‘Luﬂifuwﬁlf'lww']‘Lﬁiﬂﬂqiwqqim'ﬂ“Lﬁu%’ﬂu’dﬂqiﬂsgﬂ?ﬂiqﬂqﬂiﬁmﬂ?auﬂﬁ YWLAFUTDMNE

o ar at & 2 & v aw a o
¢ AP MBUUERYITeYIBLULTNeENasTomeitUssmasImBdnnseiind
- oo o a o ) &
wionUAF N SN T lAUATURIAUED AU cornrminn® D18 S
Tudannfulasumdsdoliluvdagn



-l -

&lo ununanyszfiumsufihaudgygn m’mf‘ism’l"ﬁ‘lu‘ﬁ'a o VBUONA5T0H 1073
Usenans a1 Bdnnso Tndlun e wﬁuvwlmmmu‘l.uacgmLUu'-a'lu'msaaau
.......................................... wmﬁmmmé’mzy"nﬁlmvulﬂulmaum1mua,wawwanUi”numsﬂgummu
doyrlasgndpsuavasuday

windmuhldujidliasudumuiissylilude ¢.o waz/viods ¢ Fandrdiegy
FINFVGBUTT oo O 'swanﬂi"nun’zstaua's'm'tmmsansaamnwaaﬂ‘wum

Aseiu mwmaawﬂ'hm'uaamalm TG TITE, S e WS . B
uﬁw%av‘[mwwztaLaua'sflﬂaul,ﬂuwwun'ﬁﬂivmmflmmanmauna‘lﬁma ..............................................

o

El'I%ﬂ'im‘l.!ﬂ‘ﬁfﬁﬂ‘ﬂaﬂ'ﬁﬂ‘iun?ﬂi’lﬂﬂﬂtﬁﬂﬂiﬂunﬂ‘w&lﬂlﬂ

14

b

o, dwdreeniui G"luuﬂ'mgnwumawmﬂ'uﬁuau visluuaiilag
's'mmiumaqwmm'uau'luﬂ11%13‘1@1 Suarfatulunsitwdladhdutaiausndal

. UsIAMMAngIuUsEnounIsReIsMT 1Y fet1e (sample) uannidan sieaziion
ﬂmanmuumw'i“ (Specifications) winulutauosim %‘amwm‘l,ma@‘lr'ﬂumums%ﬂmaamwmﬂﬁﬁ

a18ddnnseflng S BUsoUMOUTT e ° "L'JLUuLana'rsLLaumwaau
YD ettt eesns st ranen @

ot a4t T 4 =iy = H L1s 4 [] -l 17 } 18

gmiuara g1 waonTols T WEY 9 PB A WL TS

| =t b 24 U = A = ﬂ.f’ o o ) ﬂ‘.’!
whiFoniesdndomelng MdaTuiusetaiu

&. LwauJu*manUiunulumiu.;]vﬂiﬂagnmm muwlﬂmmmwﬂmLtavmummmnwu

wamtauau FINAVBUDV. . LwaL‘Uwanﬂsunun'ﬁmua's'lmmumummu
......................... U () wwdoud
2 2 [ ) ) Y vl o &
«  Pmdldnsnaniudieviarasvasvienaisnieg Alddunieuluiaussiand
L ETL e R T ) S E e N “lifasiuingaulag lurruiuiianain
WIonnUaAY

£
*0, ‘th.ﬁu@‘ﬂﬂ'm IﬂﬂutﬁuﬂiﬂﬂU‘iﬁWﬁﬂﬂﬁ‘ﬁu LLﬂ”ﬂi"Iﬂ‘i]’]ﬂnﬁﬂﬁ]ﬁﬂ?ﬁiﬁ)n?iﬁ&li'ﬁ?uﬂﬂﬂu

Imaluwa‘umangumanwﬂﬂalmﬁﬂawm vIavawyARa nianuiafudiuy vidnlag aledu
Jaiauslunsrifeaty

w o
LEUBUY 8 TUIeoreees BRI ee e R P

o
099 O OO P

AU et eesesessrssseserssessessressstoneens

NUBLA

o ' w oo o s v o 3 o W »
° Weryledembhenuwesigisuiiunsdeie wu na viedwin viefled {udy

o



2

Ay davy
8 1
nuudgg@azienatl

ar 2
R0t
SYPRTLRIU Db s N TETIR TR SR UTUOURTO
s W ue 4 o o
Gial8 YL T S T T, TOOUURUPUURON . 1. 312 NS 11 TR X SO
] d o A’d 1 o v-! u gl =
FEATW e, 108 S0 W gy it Sunnds 80" dhenile
A = aa
131 RUROPRUOTRORUPRIORRNAI L 01118 1171 TLS 1) T2y VLT I OSSO
siginnulviglagianit......cooooe.es TWheencrrcrecrceee e TR W e
BUNDAUA. v DIATR e 108 BRBWRRMAN WU R YAAR
UsingamisResusasuastinaunaidouduimnivn.. ... ettt 89
w o a w e
TUA e (AR AHIRANAUEMUIDRITUT e P Wuuvy
o & PrRgE v v e P '
fFygi Aunsdddeioduyanssssaier WlFFe0 210990V ay
UV TTER T SO VY T SOUURROROURRR - - 11:1/1% | NSO CREATYIC T
d 1] b A‘ ) B 1| A 1A & o L
CR T y @ada I ludygniliFundy “dore” Sndhamileg dygridanasinddoninu
o 4 g
aonallii
3 1. SaanasBaue
v & Y
D ANRITOUREEUNIANRIT I v st
> v
T By Lo L T 5120V SRRSO |
A Y o = T af ] s 9 e &
BT BYRATRIT NI oo U aasaawmBansdu quazenldiieviaikg

sroudh ginesusashiefneldaudyniiiureat vedl liealdomndan liduesaiudiy
uazilgmnw u,a:qmﬁuﬂﬁ‘lﬁﬁ'ﬁniﬂﬁﬁmu@n‘l{ luanssuuuodgn
luns@inidumsfofswasaudosfinsamamanes fanesisasi dearmamamauudadafiqonm
unzamaR lidhninfimmualidae

9 Q- 1 O
@ 2, tanm'samﬁ%a'mwiiwammmﬁ

LT

L73 Lt L ¥] " IA’ Yy 1 of. A _& MV A‘
[ENETSUWLYANS G908 (L% (WOBI R TRARITES R

2.1 HWIN Lo (TN AN AANE) LT T wih
2.2 Wwan 2............(eedan)® T i
2.3 WWIN Bucvivnnnnn, (WungLh* FIWevrerrerrernensn A
24 WUWM 4 ., (linsnaman) L0111 O wih
X S T T
v e A o owow s rd [y a & a oar
aile Twensmsuuuredyg ndeuds Audaana ludygnit Wlddaenuluwdyanindidy waziu

ﬂ'ﬂj L7 L L A = =) Gl;
nydifianasuwunesygn Jaudinies ginsasdaalfideudTieueside



%8 3 ATREINBY
o . a a4 [ oy ot
HnoardsnaLfey s TeTua U FYYT TRUARED Bhevr
a o -
.................................... AEIIUA. e BE W LEL e,

g Y o A .o o 3 G & o & o ' & A ar Qe
Légndas uazasudiu anufimwualiluds 1 udadygnis wisunshvvie viainsasiariuynlae
= 2 \ o o F- A | & | Fl
Fuuiey nsssnaufres musypnit hideadumsdwey ilnnsudn wiadwauvanenid g

Ao s £ 1 I} H‘: a L A 1 BIJ
wrdpadst e divey udszasy laavinduwisfadalududedda o Tutaan

s tewdussnevldaunin........... S udims

da 4. m3lHTalny
v al F & s w ug o & = = s oad o 4
tfvesil asdodsould uiaeudygiill iukanesngoy azdassaniadudianen
dnstlming uazfsaatu dasindhan laavnade ludumadwde ifdelnadived wazsunen
- o  ar ‘ Y w - a
IWuimasuanld enafisguuaiimnsnsseuwaudszmainua duedadanyld &avas
o ' o 4 2 dota o = Y- ' s w .
amsnurmnlaniaing wiededdfnfidwdanuielnsanddsineg indismedlng uudas
o . & Loa - : & A den
Iduaugnannainnuasnssunssasiamwdiround nauwlsmnassin saseaunildsalng
] o o = . o a4 v &AW . O
wiailuwesiigunednsenaasauuwnny dszmaanuiu Wusmn TaoFaduld el ldinsdmie
o X A a ' o .
fITeRwas aenarnndalsune snfluuuy ewlefl Sanardfdleew  wiaunvduleluntsgiuen
- wr R & = o 2 . ' .
fauas anusngbilndse e Wuisesnsianie dursasdeedoy luasd(Bill of
. A , e [ o o ' @ o M s daa A
Lading) wiadiurluamdsdinivvestudeugesinldussnnan lamialne wiasanidans
Lt [ v owd 2 o . ™ B A cla wo Mo
wwdoaruse lneliurg@aniouiunisswauiigssdas lunsdiffsvesdindr? lildusmnan
‘ o - A M seto a4 oal L | @ Ly t ar o
aaszneandnlenalne lasGalne wiadeffiindtwdo fudelny duadastsuaumdngiugs
1 B G Y L 1 = ~ ‘l
usash ldsuaygnenmndninnuamenssants dassunwdsdund Iusynues lavFaduld vie
hol A ) o 3 = | [l 1A
wangu dausaddn Idsedrsmmnionfiay diesenmildusmnuesiasSelinsaungwanededan
. o o o w ' =) roed R 1 a ' =
nusETINTImATiuIus athalasdrmiloungBedanlunsiiigune lidswsundngmadnmi
: o v waw el , 2 w g wed w1
aila dnsnlussnsdhaduliunde udeedwevfvyes dmsnliiFerdeu laodsliiudre
- ) H' ! = A A A' as ] o i £ ) ﬂ' ‘d Ao 9 & Lea
s feves faediiniufmadindnlinewussdrsaiudirfsnes dadineldufjifgndasnsudau
ganausa e
7@ 5, ARV
A wd v o o oy ooy w . Y v wd w
Wadwelanreil fuasfiswey wssiwhgndosnsuian musygnus fiaszann nangu
a o A Qs Ot s 1 ﬂ. “:
nsfusreutild tRedans whaniilu wangrwdsenoumsuesuduanive sun

Qv

n""nwwmﬁmvﬁnﬂﬂsmﬁ'wmﬁ@mnﬁana'n—‘himﬁmné’quﬂﬁ'a—fsj’%amﬂ‘?*ﬁﬁw%ﬁu..“ssha_i
Fovaniu lunsfhuwini @’wwﬁ’ao‘iuﬁﬂﬁ'wamfunﬁ'nﬁuhuL%';ﬁqmﬁﬂﬁﬂ:ﬁ':‘l@? wazthisuas anss
saulilwal wiadasrinisudly Tignassmudyqndandildheassfmoes uszszozaidn )
Wz aandn gansesiandiadluing gauenuahnsmadyuwiszasewieaanivlyled
'Lun‘sn“iﬁ;j’muzhuan ﬁwmgnﬁm ud linsuswan wiadsuaunTUdIUI swi‘lsjgm‘fmﬁgmm ;ﬁam:
a9l 1awnzdaufigndes Taweannshgrunsemeiutewsdwiuile @rulwssnail el

!ﬂﬂlllz

a @ W = & - s A X o o o

Amuald lunsdifidaedoamsiones vismualuamaudsoi wiensbefmesidsznay uganie
f o 1 ' ] N B

nilae drnadnalznavatnisetnslalludy arlimansoldnldlasuysod)



9@ 6. NTBITER®
ard o - e s v o X M e o o
(fFaanasdtmiiu dndsasanuda 1 Wudduns Waginlesiuey fswosanade 5 liles
S E - 1 A‘ G 4 [ >4 ar :
asutuud)* fPeanastisdudifvaiauds 1 1oy 43
6.1 WHATNHI F1UMeee e S 107 (OO y szanelvnnalu
Qo L 1 A s Qe A‘ z A‘ L7 A Br >3 ) 13 -
................ T e Fuvindiygni vslilaading swdanhmdndseiwdudsminiu.
(mihfaduseiuaassuensmeludssmemSawistiasigunalng o tlue LI
] L3 i St b 1 w! A L “ ] 1 o -~ it &
dramif axldianueuldundss undndsdunsdesfuiudambineunsivisdudmdniun
a A & a ' w o e s
6.2 LTUNLARAD FIUWe e ST (ST ) sedet s Ta ldilaay
fawes eude 5 Hlevasudiuudy)
' £ o s & o ™y o o =
mseiuaudan lowwidyanit auﬁmﬂamau i Fiushnownensuasging
4 4 e
121051 SOOI 1 T PO BOTUE- v e ececeeencree e
o e P Y asas a P Ao A = ar
WRUNTYE...ovveee AT NBANRY WU TSudnTIsIoN vIedusmIaulainaany
A r-J = £ [ (-3 G 4 - - g
wisleu Annansdondy usciuwan 1Enminew dmdnmndunniulanly vesiug@nuln
AN o ar e N A [T . o 2
rssaft lFdwsl nydfigauaens ssdimdvasaliiridang (szan Direct Payment) Tasnslowdu

w e o - a
uﬂgﬁtﬂuﬂﬂﬂﬁuﬂﬂﬁﬂaﬂam’m AULUITS ﬂﬂﬁ“‘i?\‘]ﬂ"iﬂﬂﬂﬁ"ﬂ“ﬂ)

tia 7. myiudseih anadraunwias

dusuanivliusnudigaunwiad wistades wssfivasmadanitiwan.........
£ R (e Wuud fuﬁﬁ’éﬂ@i’%‘uuan Taomelwiwsanaidingn winfesamadygil
iiadngaunnsas viatadosdiiosnen maldruaang Hang sxdasiansteauay viaudly
Ihadluanw ameleddands melu........ i st dsuuds mmﬁa Taglifadnlsioiag

o
[y

YHEW

ko ¥ Qr oy Qe G
a8 8. nansznwmadgdamadyg
o o : G or & Ly
tuwniedyani dueldbmdndsdndu.. e Wndnwdn.. ... 1M
I & a
(oo ) FrAUTEEeS..e e (T %) BEITIIWTNIRUG AURYY oy
2 4wl d [ ot o & w o v ER ¢ &

'lmmg;:ia wardunanmelfia enudggnit wandszii g stbanuauld enussani bassfiu

Y o v as a & e

a o t L a vb%' =3 1 a LY L
Iillagdueu ndeyndis  anudygritud? @mwdnusziienuda 6.1 daeeshuld wisanu ms

®

Fuduragavisauds 6.2)*

4ia 9. nsuan@ndg gl
] o . a ' & P SRV T v = ] w1 e
Weatudmuassey Fwesdredygriluda dianelisweufas Aanasueldun dae
" rl- [y = 1 M vl Aa & a e & & ' VLwtl d.:lv.-_?l‘-lv
wlaswavligndas wiohiasudmm drefifnfuoniindyamsmuanseunssaule lunsddield
aa e Foon en o . v L) w "
fnfuaniindygn foefiiniTundnisziu wIeSuniasmnmnansgeanmilsiaddszivanudyyn
o * o 3 a & r= x ' n‘\llu L l:v; o3 . vd o X
(48 6 uaz)* 7o 8 IDudumiIuninue nIauduwdIwi I kiuddde anfuanads westBedads
= d = : ! ° ar '
famas nyanadududivan wiatawishuauiisads ududnsd meludmua.......... CLURBING
@ o w (% w o PR § =) e & e
Fudndyy dane sedpaeldnefitiadu nsienfidmua Llwdygnitdn



70 10. anl3u
ad wd o a a o s [ v [ 5 ' ar v ol
Tunsdin grefldldiniuandndiyy eudygnde 9 dinsesdasiseanl$uld ool
o w 9 o A e ¥ e o ves o ae or
i ludaniouss. .o, (O %) BOITIFNEIVN vl ldFuaey fuudiutaann
° ar - v o . v o 3
asurimuaeuayg wdeiuiidans ldibhfmssnsaseuldund@asugndasasuda
a3 gl a P X ~ ) . .
nafiadnlsy lunsdifsses Aanasarnelsznauduiluge uiguodsuauiiesunsdiw wismea
s f P . ' @ TR R
sulsznau dawnitadulely dlilisasoldmsld Tapsuysal Idteindelald
. o= & wa [ o o & v A ed v oav s s oo =
denauFsvesiia wslifadldl ammabendunigs lusswirnhif@edsffld TdimEvenian
[ & el @ e ' A e & ' o wd ey A a a o as
stk winggadiwiging laenel fiRenadygdeluUld freeldinivandn ussumandsediu
wialgunfasnnmnmadeanmiieUeiuensyy (do 6 uaz) da 8 Anfuniadliraldaei
o & ciu ar L X LY T 1 2 o) 1 L s
s enafiivue Lludiygnde o avsesaefild waedef@e ldudslaoniaslinszdntirlyds
5 A - ' o wd sa md & ws = a4 a_ e vL el W
gang Wensuimwadiueauud? gaefiintiecuiufine swliiuendndynnldinday

8

93 11. mIsufiegauralgafaunn

kY

a w A o a a 0w
fﬁ%?j'lu VLZJ‘]JQH‘?]@']N&'QJ%I'] ?‘I’ﬂﬁ%ﬂ‘ifﬂlﬂﬁ"lﬂmﬁﬂﬂej ﬁ@]'\u Q%L{}“Lﬁ@ﬂ.ﬁln@ﬂaquLﬁﬂwﬂlUu»ﬂ%d

A’ L7 ar o vy e o ] uA’ : = a & B l": [Pt - ke L L
Foud? nedasralddnfowe uidTalasfuds meluimua 30 Jis duatudiun ‘lmmmmngg
&
dia

s
48 12. AMSTOVEIBIRFIMBY
J - s A - x 1 A’
lunsdindinggaidt viewgla g dultasnnnanuia wIaunwieszeshegdde wie
a a wo o ' v oa o | ) =
wafinolduladunils dufunlidosivderay anungunuiungiifinglimansadsuias
) 3 A L s o & ol
anudenly ussimuamueryanil e duefinFueunonshnmudyy vie 18 wiase
frl5ule Tapezdaaudanguiawnfimyal aondrwiowmangin Lﬂuﬂﬁfaﬁa'lﬁ'ﬁammmulu 15 3%
4 W & X v o e - A wA 1Y a a
vudiufimeruiugass dfneladfuaindnly ewenulwissanie Wteddaeldaecing
d (Y ] » a A & . [ A & o Y
Fensas lunsfiazvevenananvinmIanudygn wiavasawiasadusy laolitewlale 9 nefiu viu
1] L) [} 1 1| A’ A ot Qi e 2 At 1 ﬂ‘l‘ 1w
uinsdlmafinnnanuie vieunwissaswedda Silinangmtauds %?aqéanmuﬁagua"mmmm
s N [ ) 4 aa el A a

msngsinseaEygn wiauen wiaandnlsumurrianin aglugafitvsasiianer R
S & & Qr ar o a P 2 o 2
Fyqniliiveesariy fdaarugndssasoiu dapgnld s uszidhladenina lagsziBuaanenud
Hldnsnadede wibuvinlsviben fl) Uidusdydamimem wacddygraneiaiolithes:

v

() AL
(oo ee e )

TG R 12) N el
(oo eneeeeeeeteeeese e seesaee )
[N 12) I WU
(ooreeeererreeeeseeseessenssens oo )
(aa%im)... WETH

" A A e . o - ~ = ) -
nngLwMe tﬁwaa'x’lmﬁauau"tmwuL@zutﬁamuﬂ-ﬁmﬂj’ﬂ'}«mrymwLaan'i‘m‘%awmaan‘l@)mm}'mﬁmm



nuumilsRanidsenu

&t ot A’
(wanyUs¥nugoanissa)
4 aF
(F2 Y17 T 173 IS

RIS T @ovuarsuTdntunu). .. AnOuReget . ... UM
VY15 KT CRIPATS VST NRRURRMROORN X 1 1 [ HO R BTSRRI M NS YA Y/
usEnuyu veviwlsdermdssiuaduililive........ @adusensfuszmasian......... fiail
Formurluil

®. ANW....o. [ FOF A UDTI)...r.... I EUVB W TZ NI IAFINTUNIITATD oo
ATLBNEITUTENIATANAUT . oo Femaanmanusyiusesmnuiiaulanisuseningia

s L s al 1oz ol :,’ LY a = =T -] o
FmdBuseuyniumilaghififeuluissiussiunstsyRuauansiFonFeaod. ..
(@0 IUs 9N ITEUTEAIATIA N ceeerrenrreeen Tl e U (oveemrencencnnnnonns ) Tugnue
< o = e 1 e o
Wugnnildm Tunsd.......... FOHLANBTIA Do WU URRMFBU IUASUTE MR IAN
Suduvalii................Fed N 1S§UTENMIATIAD e fansiuvdnusziuganissninsim
= Y= & < & e e
viogaldAndanielag sauinsdifl......... CRDE T LT ) Innsulueruesinivowmu
o & = | Y = ar g o ar - ey
aeluszuznailuaussadadinasy vielldlvawnludyydeldfuuddduvidygwieiila

. ar ot 4 L] { £
dnusefudgiatelusseznaidinualuenaisusenansian as........ (Fediutnis

v 1o 2 =2 24 o gl
fuszmania)........ iidnludeadondodli. .. @OHAUBTIA e frszuilney
o & 3 v He vo o ¥ | o ar o 1Y v '
. wildoaseiuiinaldlfudeud i . 01717 I wazdrmidnorla
= g o dv é o
Winaaumsmuseiuiimelussaziaafidavuald
P 1 IO @oflauasnm)............sgrefimualaidusaweimsiauesneenid

FmFrtuseuazarsfunszesnansadseiulsanlunaanssssnaniurailaeeneeenly
AINAT

Frmdlfaanuuasdseiuna Brendmenududdy

BT e e re s st e fiAnUsei
( )
Y 11 TR
asde B
(T UTU )
BB e



wuumledaniusznu

(wdnusefudynde)
<
X R 17
LT TR WOUONOO 11 V' 2 ) WOROOROOOR- gL (3 KV [Tl 27 ORI ) VA FHRNRORRORN . 1215 ' K USSR
FUND/LYRerrirecrrrorcnrernes L)1 (2 RO TR crvereereererrenrenns fiigunvatuiugnWusuInis
o o oa ¥ a o Mg o o v = & o owd
veviwmilsFearuseduaduillide. ... (T 1UT1IN1SETO)......o.o.. FeneluiliFundy “g3e
fuiivorudeluil
= o v 4 P g Lo ) & o e
. AU ... (Tedvie)..... SeluilGunds “duie” lavindyg Wovig.. ... UKTD
< o o o4 v v w o a wa o « wdf
AMFYY UV oo BT U FujmedeanmdnuisiunsufiRnudyyvdedde
o = 4 I ot 1 3 &)
WUl UM G ) Fahiuiegss...... (......) vowaRA WA
o v oo o il < 14 Y o v a8 o o=t [y wdf
dmiiBuveugnfunilpehifiGeuluiiezdwsdunmidretuliandni Sunfasesdte
s s P = L gy
MBI U s LT ) lugruesnugamiisan Tunsdifgnenalviin

3 o 1 ar =) ] 2/ = & arm v e P
arudendles viafasinseaniu wisaldewlng vieduelildujdfinmnseniiilag Afmun
Tudgandanamdhadiu viail Tneg@eliswiufesFonedifuedmemiiiunieu

ar 13 w A ¥ o 8 1o o w & w ] oo e o
o, W‘uﬂaaﬂ'}ﬂizﬂuuuNﬁl‘dUﬂﬂUGNLLGI'!‘L!‘Vl'!'s‘!fg{g'l‘dﬂﬂ\‘maﬂ“u']\‘lﬂu%uﬂﬂ')uﬂ ...............
al 4 9 s ar ar L]
Lﬁau .................... oA e (‘iS‘t.‘I'JuVIﬂiUﬂ’m‘Uﬂ'a".liJﬂU‘i:‘,E}SL’m’mTﬁUUi:ﬂﬂuﬂﬂwﬁﬁ‘ﬂ

unwsaiag) wazdwrazhidinasumsdwsstumelusseenainmunll

2

. g aldusreszeznaitiungue Wieddwd dusanlunsditus e laglviveny
¥ w & o v w o v a w e
sziarAUTziuiloeniunasnssesnafif e livenysveslialiuiguedena iy

FwdrlfannumasUssvivnsiiinevtmenaduddey

BB fAssiy
((eovrstmmemsmimssmsne s ssssssssisens )
RISV R FSTRR—
RN IO L
O )
BT e SRR 124\



unilegy

“Havermifinauslovddouiy” wnsanui yresssauawialfiyanaiidn
Laumqmmalumﬁhm’m‘mmqmmmnsu Wugitdnlidelinlnenmsmionndesilufianisves
Uﬁﬁaﬁsmmmaumqﬂﬂaaummmuaﬂmmﬂlunﬂiﬂ'svnamsﬂﬂwamaqn‘m’Lum"mﬂﬂfmu

nmafldnlmdelinlaenensimdenudeuvesynrasssuamiediyananing
i IduAnsyprasssuameiyaeadsnanilrmdiiushiludnuaefieluil

(o) Temuduiusiuludaudns Taeddams Yudwddans nysumsidams
HU3VNg mawuawuw‘lumsmLuumu'[,unﬂmsmamﬂﬂaﬁssummamaaum=uﬂﬂaiqwua fdune
wiganunsoldsrnelumsuinnsdanisianisvesyprasisuamievesiiiyanainmeniude
vans1e Maveraibiudnaalunsussmementonsad

(o) Sermdniudiuludou Tnediluiudnluwindudumily vieddufudiu
hitiaarmivialuisjudiudiia vﬁae’fﬁaﬁuwa‘lwcg"{,uu%@'m'hﬁ’w’%aﬁﬁmwwuiwﬁ’ﬂ il
wumu'lummumumuw wsammud'mmnm mmﬂuwnawum’lwm“l,uuswwmﬂﬂ visouSEMuw
$vin Snseviwdevarenefiauenaiifudnsilunisussnesadonded

Adn “gievuneivg)” Winingeui daevudsBesniunirdouasiauvinly
famsty wieludnsBunailrasnsunisivhonsiagdivaunisssnisdmundmuianisuns
Ussnmm3aunigue

(en) Trmmduiusfuludnuaglediusening () uas (o) lneg dans ﬂqua'auwmm's

P 27,

ﬂiil.lﬂ']iwﬂﬂﬂ’]i N‘UTWﬁ ﬂ?ﬂﬂﬂﬂ"luﬂ‘ﬂuﬂﬂﬁﬂﬂL'Ll‘u\'l"lUluﬂ'{lﬂ'i‘iﬂjﬂﬂ‘l]ﬂﬂﬁﬁ‘i‘ﬁlﬂ'] W‘B'S‘UENHGIU‘FIF]EI

u
o

emils Lﬂuwudfm'lwqmuaifsummgwsammumumnm winugfeduswlngluuidndiia
wious¥munmrrusifa Snsrwniavienarssrefidnaussiatliudnsuflunmsdsznam
sedendell wislutendufu

Al msiufudiu viadhorusindndeiuvesgausa wiayasid
lussgdfniivvesyrnal () (o) w3 (@) Wisduduntsmssduwmiininduiudin vions
flavuYeIuAARFINGT

Tunsdyrnalaldfoynnaudugiants Judwddants nssunsddnnisduinis
mﬂuuumumamnawﬂmawmmmLUmTImmuw'lumsvsmswmeaia vialutfudiuviediovui
witiswewhwiusiu wisuSdndiia viisuidvuvaudiia wausnTdl LLaumwuehu viFeUTEW

‘ﬂ’mﬂWSEJU‘EmeWI‘EuQ'mﬂ‘mﬂEl'l‘lla\‘i Taue T wunnsslumsUsemas AR ors e e
':nc‘J,Laua'sﬁmmaQtauaaﬁuuuummauwuﬁnumm (@) (0) ¥i30 () uUANSEE



“misfarannsudeiunamedraiiusss wnoanui mfifeuesiamseni
vionaresenszvinnisagndle « Sudiunstarin wieduguassavielitalenalviinsudedu
snanadruiusssatunisiauesiandensy Litraznssviilaenisausandu wie lnenqslv
yoltiviofuitesly Bon §u weseussfuliunioninddu wieuslonidula wislimds
Usewie viedughedldidisenudre viesuanuenasduluia vienswinnislelagyain
il Tneftimquszasdievummusslonilusswisgiauesendaniu wiadleliuslouniungiaue
memsreniireladudiidndidygtuni Waterdadsnisudsiusaediadussse we
weliAnsnmuldiiTeunsy Tneifaduldlumaseneugsieund




L o lunsdlfiudaeue

fyhanansduil o

=

Wuiifiuaaa

2
ot = PR &

Q (n) Fefuduandyviavheiudaudiia
- dnwmiidesusaimysaveluuiliyana

Inlddaya

....................................... YUNPEWE. oo

- Upydsedaviuduginnts

ST s e

LR

B Y TR AU e T i R
- filguenunu (i)

Q hifigiisunemugu

O fffignnenivay

IAETOYB e oreerercmreccne YU oo L1172V Wiy
O (@) vitniisvieuddnamisudiia

- dwilifefusesnmseanudouiifiupaa

LAY e vrvrsrrressenessnsssinns YVUTAW oocrerrreenrcenes FIWI oo Wi
- dwmilvdeviaaiaud

INBTBYR oeercerrerrmrcscrnsss e TR oo DT 1V RN Wi
- Uoy@sedensunisgdanis

L RO LIVRT1 O TR 3 Vo AT B

Unydgiovunelvey i)
uraay] %
O Lififdevusalvg)
Q fiffeduselng

LR y
- giigunonauRu (i)
O nLiiffidweaiunu

CIT LY

Wi

d
Q ffidunemuny
IHETOYD. s nssssssssse T2 1 A TN e Weiu
O w unsdigiudowusliduifyana
Q () yarasssum
- dnunnsdsesiyszemusesifu
L SR YU v FIWI ecvmeensninn welu
QO @ sanzyana |
- duundannasiiuansBensiiudududan
LS LT R YU cecreercermeernicce ST o usiy
- duuntasuszddusvrvuvesdiurudiy
Iniddaya BUIATHE...ocercrerenres TIUM s Welu

.......................................



-l -

Q o lunsddiudoavadudiutorusiufuluguadugsnd
- dhandygrvesmadnguin
LR UG e T eercrernreerseennne WY
Q M Tunsdidiudnluynnassium
- yARadyLIAine
duntnsdssdsssnvy

F3 T BUIBIMWE. . eeeneemrcrrrs ItV VIO Wl
- yaradnltdnmAing
dumiladediun
THETBYR. oo ressrescnnncrnn PR oo TIIM s e U

Q @ lunsdifsaufndudifiyaea
- Wsfudiuandyvioeiudiudain
dumilidafusasntavavsloutiyana

B T YU eroreceenrene TN vreereenenn Wi
- Uny@veeviuduginng
L TG T ST17 101G TR TN verterreren Wi

- gfghunaRIuAN (i)

O hifigauau

Q {igaur

LT O, STLPRL) £ SR T e Ty
- Vidminfiavsouisvnamigudang

dnumihdsiussimszansilouiifiyaas

LT O VAN TN s WL
- dnnwiidevIamviaus

L O, S1 T LT MW coeectrronnes A
- aFnedenssumsgSans

IETDYR. e oreersemr s TV O UMW e W

- UnyBghadiumelng i)
O lififdeduselug
Q fifdevuselvg
LT YU oreeverecon MY e Welu
- gidwnanuau (W8)
O Liflifigunenuay
Q FSuneaveu



o R A NN RN e R LT R AN R R T R R E e e s ke ek AN ST T A Rk ey rkR A
]

TWEOYE . evrervrresmenerreennresnesensesssecssens LATRLE 107 TR 1 LV e 7 SOOI TEYF

Inldday PUMINE corererne ST 1Y Wweiy

O L D T LTI E LT LR L TP O P PP T T PP O L O L T T L LT T T puir PPN
1

2 % o ' o v [T o o &
FIWLRIVDTUTDAIN L?Jﬂﬁ']'i"viaﬂﬁ'lu‘l’l’ﬂ']WHﬂBuWﬁﬂllﬂ"liLﬂuai']ﬂ']V’l'l‘ﬂ'i’dUU'ilﬂ‘Ua

Fadran1nigaandidnnsaiindlunisussnansmrBilianseiindadsiigndasuanifuniineds

wnusEnIg




Tydonansdiud

QO o unsmfenuasviouvugursasBnandnvasans
[T YU o FTIUIY cervneerenrrnnns Weiv

Q wiisfeusudnnFilnensuanudaungusnaluns
asualuluauesiaunu

LT RIS 174110 SR L1371V LAY

Q o wanUsedunsauesnm
IHETOY e VAL e 1Y 1V A wely

=, =I T ot o LIgY] [ ar

QO e aﬁﬂiwamﬁaﬂﬁwnaumsaﬁmaLanmsm'umwu'aamwmsgnmm‘[mmmmwaa
ar o o oy w o
Fuavasian weldludsznaunisfionsan @) e

ELB) e ecra s b r s e RS Lo e e EA e SE e bR St st en st eesens
IHEFOLR. cormrrmererrerenrr e VUL e 117 VR wsiul

BB ettt st e AR RS SRR SRS rre et sttt es
L T VUIRALWE . ecvcrrcnrne L1171 VRN wal

B iararutt e cr e e e bbb A e e TR eSS e e AR S Re R et e s s e ban
L T YUTALIE oo T oo, UKy
QLB etreee e84 ARS8t
J T VRN oo ST 47— wei
LBt tee sttt bt e R s S 4RSS Re b R PR RS R £ et e et e nn st
[T O DU eccnrermennrens TN e usiu

2 o ' o o wal er w &
Trwidweiusesinenarsudnguidmidlddunwiounisianosamiessuudnde
Fadrunndgiindiannseiindlunisuszninsiedinnseindafsigndesuazifuainueis
ynussnts




