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GENERAL INFORMATION

2.2 Power Transformer Shipping Requirements

2.1 Lifting for transformer body

2. 1.1 The lilting equipmenl, spreaders and the foundation of the loading and unloading site mus! be able to withstand
the lifting weight of the transformer.

2. 1.2 When hoisting the transformer, the rope should be hung in the hoisting position so that the four slings are
stressed al lhe same lime.

2. 1.3 The angle of the sling is nol more than 60%during lifting. If this requirement cannol be met due to the limitation of
the lifting height, the lifting beam should be used for lifting.

2. 1.4 If you need to change the direction of the trolley or add bars at the boltom of the box during transportalion, you
nead lo use a jack lo jack up the transformer at the posilion specified in the outline dimension drawing before
proceeding. The jack bracket on the lower fuel tank is used for  jacking up the main body of the transformer. When
jacking up the main body, all jack brackets must be used at the same time. All jacks should be raised and lowered
synchronously to prevent the

main body from lilling and overturning.

2.2 Handling

When is necessary to transport the transformer to its installalion site, please follow these sleps in order to aveoid any

damages to ils structure or accidents to the personnel responsible of such operation:
» Select preferably, as means of transporlation a “lrailer” of a low platform
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GENERAL INFORMATION

* Before the delivery of the transformer is strongly recommended to make a detailed revision of the route in order to

anticipale o any possible obstacles (low clearance bridges), dangerous slopes, condilions of the highway, etc.
= As indicated in figure 2 the transformer must go as cenlered as possible in relalion to the trailer.
= Check the condition of the lie-down hooks of the trailer and verify that they are in good condilion.

= The expansion lank (if it is to be delivered with the transformer), must be placed behind the
cabin of the truck.

* In each comer there should be at least two (2) tie-down hooks to secure the tank.

+ Use when possible a steel chain or cable properly tensed. Never use either rope or

any other material that may slretch. Each cable must offer a minimal resistance to
traction of 15 tons.

Figurn I Postion of e Waraboma o0 e Vel

= During lransportation there should not be any slopes grealer than 25° longitudinal and 30° transverse.

2.3 Unloading

+ Before unloading the transformer from the vehicle observe if there are any missing pieces or deformations. If so,

inform the manufacturer of these irregularities before starting any repair.

= When lifting the transformer, the suspension cables have to be maintained almost parallel to avoid any bending of
the hooking bolts or other parts of the structure.

+ When a transformer can not be handled by means of a crane, it may be moved by sliding it on skales or on rollers,

but being careful of not to damage the base or of not to tilt it.

* The transformer should never be lifted or moved by placing levers or hydraulic jacks under the purge valve, cocling
oil drainage, conneclions of the radialors or any other devices.

= When large transformers are moved on rollers, beams must be supplied to distribule the forces on the base.

04/
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STORAGE

After a lransformer has been received al its final deslination, it is advisable to put it {full of cil) on its
permanent place, even if it is not going to be placed in operation immediately. If this is not possible, the
transformer has lo be placed in a dry place and the transformer must be filled with oil. If the unit is going
to be located ouldoors, lthe water vapor will condense inside the tank, due to the varialions in
temperature and humidity. This will be absorbed by the winding and il will be necessary to dry the unil
before pulling it on operation, Therefore, it is preferable to place the transformer in a place wheare the
temperature is slighlly high and stable, following the recommendations thal are given below:

* The transformers for installation indoors have to be stored in a closed place. However, if it is going lo
be inslalled in open places, these places will have to be well covered to avoid the humidity and any
foreign malters enter the tank,

* The transformers to be used ouldoors musl be stored whenever possible indoors,

+ The base or lhe platform for the storage of the lransformers must be sufficiently resistant as lo

withstand its weight and be perfectly flat.

+ |f the transformer is going to be stored outdoors, make sure that the area for storage has a good
drainage system.

= Any incidental loss of il will not harm the environment.

* To avoid any moisture from entering the tank, a periodic revision of the respirators of silica - gel andfor

of the nitrogen pipes should be performed when the tank is partially filled with oil.

* Take lhe necessary steps to prevent that water condensation is formed in the accessories and  parts
thal are delivered separately. Use the adequate prolection against the weather elements. If it

is necessary place Silica gel driers inside the bags and/or conlainers,

= Install all the necessary prolection against corrosion and mechanical damages to the tank.

* Whenever possible, charge the control cabinets with their corresponding electrical tension lo aveid any

moislure from entering their interior.

05/
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Disassembling the on-load tap changer should according to instruction manuals of on-load tap changer,

4.3.5

The product of no need to lift tank cover in contract should perform lifting core inspection if it was crash or

other unexpected accident was occurred during transportalion.

E ! ! Main equipments and tools needed at installation site

SN

10

1

12

13

14

MName

Oil tesl equipment

Lifting appliance
{including slings for lifling loads)
Vaccumn Oil filter
{oilingmachine)

Pipeline. tube union
Qil storage lank
Ladder
MNylon rope
Lifting lug
Bolt , screwd general tools
Megameter (2500V)
Facility of lighting
Water-proof cloth or plastic cloth
Fire exlinguisher

White cotton cloth

aQTyY
1sel
1set
1sel
right amount

1sel

2 pieces
2sels
1 sel
1 sel
1 set
right amount
right amount

right amount

Specification & description

Oil withstand voltage. liguid water content. 1gd ele

Lifting ability according to the weight of general
assembly drawing , while it is lilting core inspection

For filling transformer oil

Joints & flange should comply with valve size which
was shown on the general assembly drawing

Base on oil mass, almost 1. 1 times
of transformer oil mass.

5m. 3m. one for each

Use for lifting bushing, radiators, oil conservalor, ete

Use for lifting radiators, oil conservalor, elc

Measuring insulation resistance

Use for extinguishing oil fire

For cleanning

09/
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SN Item & procedure Job scope & requirement

9.1 Clean-up of residual oil of botlom tank check whether have any lools or debris lefl.
9.2 Check il the sealing gasket of the lank is intact,the installalion is correct,
9.3 Lifting of the oil tank must be stablethe putling down speed should be genlle,it is
necessary to guard against bumps the leads,the body of transformer.
it st Al 9.4 As the oil tank drop near the tank gaskel. Some slick should be used to penetrale in the

9 the oil tank screw holes,at the lime,as much as possible the bolt should be put into the screw holes to
position the lank lo prevent twisling of the gasket.
9.5 If the upper and lower of oil tank fil not properly, upper part of cil lank should be lited and
repositioned again.
9.8 After check the tank gaskel's placed suitable penetrate all the bolts, operators divided
into two groups,fastening the bolt diagonally, when fastening the bolt,it can not be a fastened
too light at one time,it should be fastened in turnsfinally all the screws achieve an
appropriate lightness.
9.7 Locking and seal the fixed posilion device.

Accessories

-l 0 ' " 0} " n " .
T Accessories installation in accordance with the part of General operating requirements.

14/
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4.8.8 Installation of gas relay

4.8.81

Check whether the appearance is in good condition, and lest whether the signal contact and trip contact is reliable.
4882

Dismount transporiation sealing plate, clear installation flange, remove cotlon rope which fix the floal cup of the gas
relay in transportalion, install the gas relay belween oil tank and oil conservalor. During installalion, you should be in
accordance wilth the marked direction on appearance (arrowhead point to oil conservator).

4883

Install pipes of all the bushing pedestal, make all the inner gas of the pipes get together lo connecling pipe to the gas
relay.

4.8.8.4

Install the guidance gas box and conduil, the conduil cannot be bended in a sharp angle in case of making oil-way
un-blocked, Redundant conduits must be bended like a @250mm Iray then fixed them on the tank wall.

4.8.9 Installation of no-load tap changer

4.8.91

Install transmission connecting rod.

4892

When install the transition connection through oil tank, pay attention lo whether the sealing is well in case of avoiding
leakage.

4.89.3

Install operation device, and operate a posilive circulation and a inverse circulation, confirm that the operation device
of lap changer is flexible, indicaling correctly.

4.8.10 Installation of conservator and moisture absorber (breather)

4.8.10.1

Lift oil conservator bracket, fix it on installation bearing of oil tank firmly with bolt, and then install the oil conservator on
bracket.

48102

Connect pipe line and install gas relay on the butterfly valve beneath the oil conservator.

4.8.10.3

Install gas outlet pipe line, oil inlet pipe line and oil cutlet pipe line, and deploy slop valves at their bottom ends.

21/
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4.8.10.4

Install connecling pipe of moisture absorplion lype breather, install breather at the boltom end of connecting pipe. The
sealing gasket lor storage and lransport in breather must be dismounted. Filling transformer oil in oil sealing box, the
oil level should immerse blocking air ring.

48105

The connection of pipe of cil conservator should be reliable, and the sealing is well.

48106

Before diaphragm lype oil conservalor inslallation, you must fix the connecting rod of oil level indicator and diaphragm
with dowel pin, the dowel pin must be bended in case of droping.

4.8.10.7

Qiling for dilferent struclure oil conservator please operate in accordance wilh the relevant oil conservalor operation
instruction.

4.8.11 Installation of thermometer

48111

The thermometer holder located al the cover of il tank, nearby oil conservator, Open the cap of thermometer holder,
and then fill with defined amount transformer oil.

4811.2

Screw the mercury thermometer in holder genlly. after inslalling pressure gauge thermometer bulb, Redundant
conduils bended like a tray. and then fixed them on the oil tank wall.

48113

After screwing the thermometer firmly, splice the connection with waterproof adhesive lape,

4.8.12 Installation of on-load tap changer

4.81241

After installing il tank, you should check and clear the oil chamber of selector switch again, and then install cil suction
pipe.

48122

Lift tap changer with a special hanger plate, resume the connection of middle flange and support flange, and make them
seal well.

48123

Lilt selector swilch, put into oil chamber carefully. In order 1o make union axle close, please rotate the insulalion axle
of selector switch gently, and make coupling insel, and make sure that the selector just be in position.
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48124

Reassembly the nul of fixing bolt on the support plate, fix the seleclor and support plate.

4.8125

Reassembly the posilion indicator, and install locking plate of axle head.

48126

Reassembly the switch head cover board, fasten all the bolls, make it connect with switch head flange firmly, and make
sure of that the sealing is well.

4.8127

Install pass-by pipe on lhe oil relum pipe of swilch head flange and the connecting pipe of transformer oil tank. The oil
chamber of change swilch should be connected with transformer oil tank inside in order to lake vacuum wciling at the
same time (when the oil reach up lo the air reliefl valve on swilch head cover plate, you should remove lhe pass-by pipe.
And then add sealing plate, and take vacuum oiling conlinuesly).

48128

Install worm gear box and bevel gear box, and the install horizontal axle and vertical drive axle with coupling clip.
48129

Operale positive and reverse change by hand. Check the symmetry of drive mechanism. If not, loosen vertical drive
axle, and adjust it until the rotation of posilive and reverse change differ less than one rotation.

4.8.12.10

Firslly change the taps by hand, and then change it by molor. Check every lap position, and make sure that the position
of lap indication and molor device indicalor are the same.

4.8.13 Installation of control cable

48131

Check all the cable groove and ils connection, make sure of that there are no arris, rag, corrosion, waler and other
foreign matler.

48132

Assemble according to drawing paper and fitting marks, If the dimension of some of cable groove is improper, please
make repair.,

4.813.3

Seal the conneclion of cable groove wilh polyvinyl fluoride or other bonding malerial in case of water seepage.

23/
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2.1
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Installation of fans

4.8.141

Move and place in accordance wilh the package marks.

4.8.142

It should avoid impact strength vibration in transport process in case of damage.

48143

Storage location should be ventilated, dry clean and there are no corrosive gas. Il should not be caught in the rain
when transport and storage,

48144

If you need not to use it for a long time, unpack. If the packing-case is broken, please open-case inspection.
48145

Check whether the impeller is out of shape before installation. If it is abnomal, please adjuslt it.

4.8.1486

Install fan and its support. The thickness of rubber mal for installation should be uniform. The lips of both ends of
threaded rod should be uniform. The central position of suspension fan located at one third of the top of cooler,

# Transformer installation should be in accordance wilh translormer operation rules.

TESTS IN FIELD AND
START UP OPERATION

Checking before field tests

5.1.1

Check whether lhe tap switch position and the lhree-phase conneclion position of the excilation free switch are
consistent,

5.1.2

Check the insulation distance of transformer outer space, which shall not be less than the provisions in the lable
below.
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TESTS IN FIELD AND
START UP OPERATION

Mominal voltage (kV) Busing to ground distance(mm) Bushing to bushing distance(mm)
10 - 125 - 125
35 . 340 . 340
66 . 630 . 630
110 ' 880 ' 830
220 - 1800 ' 1920
260 ' 2210 ' 2210

Mote: the data in the table are the data when the allitude is not more than 1000m. When the altitude is more than
1000m and less than 2500m, the data in the table will be increased by 1% for every 100m.

5.1.3

Check the height of oil slorage surface for false oil level. If the oil level of the oil conservalor is lower than the normal
oil level, the oil can be filled from the oil filling pipe under the oil conservator. When filling, the air plug on the valve
of the oil filling pipe should be opened first, and then the oil can be filled after the oil flows from the venl plug.
51.4

Check whether the grounding system is reliable and correct.

5.1.5

Check the iron core grounding, ensure one point grounding, and do not form a loop.

5.1.6

check whether the oil lank is raliably grounded.

5.1.7

Check whether the valves of the operaling components (except emergency oil drain valve and vacuum oil filling
valve) are in the open posilion, and exhaust again (such as gas relay, lifling seal, elc ).

5.1.8

For the deteclion of lemperature controller, set the limit of temperature conltroller to the user's demand value
according to the instruction manual,

5.1.9

For the detection of secondary ling, short circuit the nodes of high and low il temperalure, or short circuit the nodes
of overload current relay, and the fan operates normally after power on.

5.1.10

Check whether the alarm and trip circuits of oil level gauge, pressure relief valve, gas relay and lemperature

controller are unblocked.



DB Transformer, with an Edge

TESTS IN FIELD AND
START UP OPERATION

LY. Testsin field

5.21

Measure the insulation resistance of coils at each side.

5.2.2

The coil conneclion group shall be checked for three-phase lransformer and polarily.

5.2.3

Measure the DC resislance of coils at each side.

5.2.4

Measure the vollage change ratio of each tap position. The error of the vollage ratio at rated tap position shall be
less than + 0.5%, when the vollage ratio is less than 3, the aerror shall be less than 19%. The ralic of other lap
pesitions shall be within 1/ 10 of the impedance vollage value, bul not more than 1%. Pay attenlion to whether the
posilion of the operating mechanism is in accordance with the actual siluation.

5.25

Take oil samples from the boltom sampling device of oil tank for test, which shall conform to u = 50kV, water content

= 15ppm, air content =1.5%, when 80°C 1g & < al 0.5%, gas chromatography was performed.

-] Checking before start up operation

5.3.1

Inspection before operation.

5.3.2

Check whether the neulral point on the live side of the transformer has been reliably grounded (it should be direclly
grounded in case of impact).

5.3.3

Check whether the setting value and aclion sensilivity of each prolection device and circuit breaker are good.
534

Check protection. Such as gas relay, thermomeler, pressure release device and bushing current transformer
measurement circuil, protection circuil and contrel circuit wiring is correct, if necessary, shorl-circuit linkage test.
Record all lhermomeler readings.

5.3.5

Check whether the bushing type current transformer without load has been short circuited, and open circuil

operation is not allowed.

26/
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ACCESSORIES

DAELIM power transformers are available with many oplional fealures and accessories to salisfy a customer's
special needs for the operation, prolection, monitoring, and maintenance of their equipment. The following list
contains the most frequenlly requested oplions. Check wilh the factory for the availability of olher oplional features
and accessories not listed below,

+ Cooling/insulating fluid

* Bushing-mounted current transformers

+ Surge arresters and mounting brackets

+ High-voltage and/or low-voltage terminal compariments

* Wye-della or series multiple terminal conneclions

+ Forced-air cooling with automalic conltrol system or provisions for forced-air cooling

= Conlrol cabinet

* Nitrogen gas fluid preservation system

+ Dial-type winding temperature gauge (standard for forced-cooled transformers)

* Electronic temperature indicator

* Fiber-optic winding temperature indicator

* De-energized tap changer with padlocking provisions

+ On-load lap changer with microprocessor-based control

+ Special exterior paint color

= Galvanized or stainless-steel radiators

* Cover-mounted fall-protection device

[-¥ ] INSULATING/COOLING FLUID

6.1.1 Type Il Mineral Qil

Power transformers filled with mineral oil that complies with ASTM D-3487, TYPE 11
TYPICAL PHYSICAL AND CHEMICAL PROPERTIES

pH: M/A PCB: No

Auto ignition temperature: > 315C° Relalive density (H20 = 1): 0.84 Pour point: -54°C
Evaporalion rate (butyl acetale = 1): N/A Volalile organic compounds: < 0.001 g/L
Miscibility: mixes with other dielectric fluids except silicone Appearance and odor: Clear bright liquid with Mineral
odor

closed cup flash point; > 145°C Boiling point: =238°C

Vapor pressure (mm Hg): < 0,01 @ 20°C Vapor densily (air= 1); NFA

Solubility in water: negligible; < 0. 196 Viscosily: 4.3 TO 4.5 CsT at 40°C
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[:3:! FLUID PRESERVATION

A sealed-tank fluid preservalion system is standard on all Howard medium power transformers. The interior of lhe
lank is sealed from the ambient atmosphere, such thal the gas-plus-cil volume remains constant throughout the
range of normal

operaling temperatures. An aulomalic pressure relief device is provided to vent excessive pressure thal might build
up gradually during extreme overloads or faull condilions. A pressure/vacuum gauge is provided to measure

internal pressure.Prior to shipping the gas space is pressurized with a dry air or nitrogen blankel.

[:¥-] INERT GAS SYSTEM

An optional nitrogen inert-gas system provides a constant nitrogen atmosphere in the gas space of the transformer
(Figure14). The nitrogen blanket protecis the transformer fluid from deterioration that could occur from exposure to
moisture or oxygen. Main system components include a nitrogen cylinder, pressure regulators, valves, and gauges.
The system also includes provisions for various pressure alarms. A lockable weatherproof enclosure protecis the
syslem.

Nitrogen tank mounted exiemally
(tark NOT included)
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[:¥ S BUSHINGS

s
=

Standard bushings are ocil-filled condenser-type with
porcelain housings. All bushings meet the requirements
of the IEEE C57.14 series of standards.

=

v

[:¥ri{ CURRENT TRANSFORMERS

Current transformers (CTs) are bushing-mounted in the
main tank inlerior. All CTs meet the requirements of the
IEEE C57. 13 series of standards.

[:¥:! SURGE ARRESTERS

Surge arresters are porcelain or polymer housed,
gapless melal oxide-varister (MOV) lype, extemnally
mounted on heavy steel brackets. All arresters meet the
requirements of IEEE C62 11.

[-:] GAUGES

All gauges are dial-lype and are located for convenient
viewing at ground level (Figure 18).Fluid temperature and
winding temperature gauges have re-setlable maximum

temperature drag hands.




. ACCESSORIES

[-3% [+] ELECTRONIC MONITORING

DB Transformer, with an Edge

Various sophisticated electronic monitoring systems are available as options, including those that monitor

oil lemperature, winding temperalure, pressure, moisture, gases, apparent charge, arrester surge count,

and leakage currenl. Contact the faclory for lhese and other monitoring systems that may be available.

[-3% | | CONTROL CABINET

The control cabinet provides a weatherproof enclosure
for accessory items such as fan controls, OLTC conlrols,
and terminal blocks for customer conneclions.with
three-point latch and padlock provisions. The cabinet
interior is painted white to improve visibility and is
equipped with a work light and accessory power oullel.

[ ¥ 7] PRESSURE RELIEF DEVICE

A cover-mounted aulomalic pressure reliel device is
provided to vent excessive pressure that might build up
gradually during extreme over loads or faull condilions.

The standard device has a 8" throat and a cracking
pressure of 10 psi. Devices with other pressure and flow
characteristics are available with nonstandard operaling
character istics. Options include alarm conlacts,

indicating flag, and discharge diverter.

[ ¥ =] DE-ENERGIZED TAP CHANGER

33/

A de-energized tap changer can be provided to adjust the
transformer vollage ratio to meet system requirements.
An external operaling handle is mounled on one end of
the transformer near ground level. The handle ¢an be
locked in any swilch position and has provisions for a
padiock.
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MAINTENANCE DURING
NORMAL OPERATIONS

7.2.4

The responsible person for operalion of the electric department should, in addilion, check the following
ilems:

7.2.41 The grounding condilions of the outer casing of the lransformer;

7.2.4.2 The conditions of the punching-type protector;

7.2.4.3 The operaling conditions of the hot siphon oil filter;

7.2.4.4 Check the trap device of cil conservator; whether there are waler or dirties. If there are, then they
should be taken off;

7.2.4.5 The venlilation condition of the transformer installed in the room;

6.2.4.6 By using the controlling valve to check the oil level, whether there is blocking phenomena or not;
7.2.4.7 Check the dehydrating agent in the dehydrating breather, whether it absorbs the moisture lo a
saturated condition;

7.2.4.8 Check the leads-seals of the valves and other parts;

7.2.4.9 The indicating mark plales and the paint of “ phase color” should be clean and bright.

7.2.5

The transformer of forced oil circulating water cooling type, the following items should be checked.

7.2.5.1 The oil pressure in the oil-cooler should be higher than the water pressure (in general, it should be
higher with a pressure value of 1-1.5 atmospheric pressure);

7.2.5.2 The outlet water of the gil-cooler should not content cil, if there are, then it means that the oil-cooler
has cil-leakage phenomena;

7.2.5.3 The bearings of the pumps and motors should be in good conditions,

7.2.6

The transformer with forced water circulating to cool the oil, the following items should be checked.
7.2.6.1 Maintaining the necessary vater pressure, but should not exceed 2(iwo) almospheric pressure;
7.2.6.2 The cooling system should not have the phenomena of freezing, Therefore in winter time when the
transformer is stopped lo operate, then the water slored in the snakelike piping.

37/
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TEL: +86-10-65002471/65001715

FAX: +86-10-65001719

CELL: +86-17600626876 +86-13051965423

EMAIL: SERVICE @DAELIM-ELECTRIC.COM

WEBSITE: WWW . DAELIM-ELECTRIC.COM

ADD:

BEWING OFFICE:

2707, No.4 BUSINESS BUILDING, CHINA CENTRAL PLACE, CHAOYANG
DISTRICT, BEIING, CHINA

JIANGSU FACTORY:
169 XINLOU ROAD, QUTANG TOWN, HAI'AM CITY, NANTONG CITY,
JIANGSU PROVINGE

A

Safety Instructions

For your safely,please read user's manual

thoroughly before operating.
Contact the nearest authorized service
facility for examination,repair,or adjustment.

Please contact qualified service technician
when you need maintenance.

Do not disassemble or repair by yourself!

Any maintenance and inspection shall be
performedby the perseanel having experlise



