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INSTRUCTION MANUAL

FOR 

SF6 GAS INSULATED

VOLTAGE TRANSFORMER

(TYPE: JDQXFH  JSQXFH)
JIANGSU SIEYUAN HERTZ INSTRUMENT TRANSFORMER CO.,LTD.[image: image20.emf]
Read this instruction manual before using the equipment.

Keep this instruction manual in handy place.

REQUEST
1) Keep this instruction manual in a safe and handy place in order that anyone operating or maintaining the equipment can quickly and easily refer to it when necessary.

For guarantee or detail of equipment, refer to all documents concerned except instruction manual.

2) For safety’s sake, only people having qualification on law and trained handling this equipment should be allowed to operate and/or handle it.
3) Read this instruction manual and all other documents concerned before install, operate and maintain the equipment.

Familiarize yourself with all information of the equipment and safety precautions before using the equipment and then operate and handle it in accordance with the requirement.

4) Always use the equipment within specification drawn in the instruction manual and other documents concerned.

For prevention against malfunctions, perform properly checks and maintenance.

5) Do not use, handle or operate the equipment in any manner that is not specifically explained in this instruction manual or which runs counter thereto, or use or modify the equipment with parts of other manufacturer. Such behavior may result in damage to the equipment and/or personal injury. JIANGSU SIEYUAN HERTZ INSTRUMENT TRANSFORMER CO.,LTD.  will not assume responsibility whatsoever for accidents due to causes as presently described.

6) If anything in this instruction manual should remain unclear, contact JIANGSU SIEYUAN HERTZ INSTRUMENT TRANSFORMER CO.,LTD.
7) All rights to this instruction manual are reserved by JIANGSU SIEYUAN HERTZ INSTRUMENT TRANSFORMER CO.,LTD. It is strictly forbidden to copy any part of this instruction manual or reveal its content to the third parties, without the expressed written consent of JIANGSU SIEYUAN HERTZ INSTRUMENT TRANSFORMER CO.,LTD.
8) Because of equipment modifications and updates, the information contained in this instruction manual is subject to change without notice.

9) In the event the equipment malfunctions or some other form of trouble occurs with it, promptly contact the following service department and be sure to provide them with the following information.

· Rating plate content and specifications of the said product
(Name, Serial No., Type and Date of manufacture)

· Description of the trouble  (As detailed as possible, including the situation immediately before and after the trouble occurred)

For inquiry, contact:

	Instrument Transformer Quality Assurance Sect.
JIANGSU SIEYUAN HERTZ INSTRUMENT TRANSFORMER CO.,LTD. 

Huimin Road, Rugao City, No.5,

Phone  ：0513-87303598
Fax    ：0513-87303599


SAFETY   PRECAUTIONS
1) For safety’s sake, only people familiar with and skilled in handling this equipment should be allowed to operate and/or       
  handle it.
2) Read this instruction manual and all other documents concerned before using the equipment.
  Familiarize yourself with all aspects of the equipment and safety precautions before using the equipment.

3) Do not use ,handle or modify the equipment in any manner that is not specifically explained in this instruction manual or which runs counter thereto, or use or modify the equipment with parts of other manufacturer.
4) Safety precautions used in this instruction manual are divided into the following two types.

[image: image21.emf] 







             Indicates where mishandling will result in serious injury or even death 
[image: image22.emf] 






                 Indicates where mishandling will result in nonlife-threatening injury or 
                                  physical damage to the equipment.
Depending on the situation, mishandling may have serious repercussions even where “CAUTION” is indicated in this instruction manual. Strictly observe all safety precautions.
5）These safety precautions are manufacturer’s proposals to support the equipment’s safety.
   It is requested for users to establish the safety measures for safety maintaining and operating equipment in accordance with various standards and requirements.

   JIANGSU SIEYUAN HERTZ INSTRUMENT TRANSFORMER CO.,LTD. will not assume responsibility what so ever for accidents due to causes without these safety measures.
Forward
  This instruction manual describes construction, installation, operation, maintenance and check of SF6 gas insulated voltage transformer for safety usage.

Word and abbreviation are as follows.

	Word and abbreviation
	meaning

	Voltage transformer(VT)
	A transformer intended to supply measuring instruments, meters, relays and so on.

The secondary voltage is substantially proportional to the primary voltage in normal conditions of use. 

	Spacer with gaskets
	Electrically and mechanically connection parts between VT and GIS(Gas insulated switchgear)

	Pressure vessel
	Enclosure made of metal to house internal components of VT and to be filled with SF6 gas.

	Terminal box
	Box on the pressure vessel to house through bushings and terminals for secondary and tertiary windings.


CONTENTS
1. CONSTRUCTION  ---------------------------------------------------------------------------------------------------------- 6
2. SERVICE CONDITION ----------------------------------------------------------------------------------------------------- 6
3. PRECAUTION IN USAGE --------------------------------------------------------------------------------------------------7
4. TRANSPORT -------------------------------------------------------------------------------------------------------------------7
4.1 METHODS OF TRANSPORTATION
4.2 CHECK AND UNPACKING
5. ON-SITE HANDLING ------------------------------------------------------------------------------------------------------- 8
6. INSTALLATION AND USE -------------------------------------------------------------------------------------------------9
6.1 INSTALLATION

6.2 FILLING GAS AND SUPPLEMENTARY GAS INSTRUCTIONS
6.3 SECOND TERMINAL CONNECTIONS
6.4 ONE SIDE OF THE GROUND

7. ACCEPTANCE INSPECTION-------------------------------------------------------------------------------------------- 10
7.1 WATER CONTENT TEST FOR SF6 GAS
7.2 SEALING TEST
7.3 PRIMARY AND SECONDARY WINDINGS DC RESISTANCE TESTS
7.4 INSULATION RESISTANCE TEST
7.5 POWER FREQUENCY WITHSTAND VOLTAGE TEST
7.6 SF6 GAS COMPONENT TEST
7.7 PARTIAL DISCHARGE MEASUREMENT
7.8 EXCITATION CHARACTERISTICS TEST
7.9 TERMINALS POLARITY TEST
7.10 ERROR TEST
8. STORAGE----------------------------------------------------------------------------------------------------------------------11
9. INSPECTION AND MAINTENANCE---------------------------------------------------------------------------------- 11
1 Transformer structure

    This voltage transformer is used in gas insulation switchgear, installed between phase and ground. With SF6 gas as the main insulation, winding between the layers use polyester film as additional insulation, figure 1 and figure 2 are structure drawings of single-phase and three-phase voltage transformers.
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Figure 1: structure drawing to                      Figure 2: structure drawing to 

single phase voltage transformers                   three phase voltage transformers

2  Service condition
Unless otherwise specified, this transformer is applicable to the following operating conditions and environment

2.1 Type of equipment         Indoor（or outdoor）
2.2 Environment temperature

Highest temperature: + 45 ℃；
The average daily temperature: not exceed 35 ℃；
Lowest temperature: - 35 ℃。
2.3 Altitude

Not exceed 1000 m。
2.4 Atmospheric conditions

The ambient air is not filth、erosive and explosive medium which affect transformer insulation level.

2.5 Monthly average maximum relative humidity:  95 %（25 ℃）。
2.6 Anti-seismic performance

    Design shockproof intensity　　   8 degrees（Sine wave resonates 3 cycles，5％ attenuation）
Ground horizontal acceleration     0.3 g

Ground vertical acceleration
      0.15 g

Safety factor

1.67

2.7 The other function of transformer referring to the nameplate (such as Figure 3) or routine test report.
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Figure 3: drawings of nameplate to single phase and three-phase voltage transformers

3  PRECAUTION IN USAGE

[image: image23.emf]
[image: image5]
4  Transportation
4.1 Modes of transport

Product can be vertical or lie down transport, and must be packaged including the necessary stents and gaskets, in order to prevent damage in transit. All shipping marks on package should be carefully checked before transporting.
[image: image24.emf]   


[image: image6]
4.2 Inspection and unpacking

4.2.1 Check Impact indicator

15G Impact indicator（such as Figure 4）: Observe the color of milky liquid in the middle of the tube. If color unchanged, it indicates that the condition is normal; If turning red, it indicates that acceleration is beyond 15g.

5G Impact indicator (such as Figure 5):Observe both ends white diaphragm which color can be changed, If color unchanged, it indicates the condition is normal; If color becomes red, it indicates that acceleration is beyond 15g.

[image: image7.jpg]SHOCKWAICH:
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WARNING
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Figure 4  15G Impact indicator              Figure 5  5G Impact indicator

4.2.1.1 When the voltage transformers are supplied to abroad, they can be transported to the shipside by our company and please check Impact indicator on packing. If Impact indicator color becomes red, please give notice to JIANGSU SIEYUAN HERTZ INSTRUMENT TRANSFORMER CO.,LTD. in time.

When the voltage transformers have arrive at spot, and check on Impact indicator on packing firstly, If Impact indicator color has changed red, indicated acceleration is beyond the specified requirements, the voltage transformers need to undertake routine test. If qualified, it can be used, and if unqualified, it can't be used.

4.2.1.2 When the voltage transformers are supplied to inland, they can be transported to the location where customer designated by our company and please check on Impact indicator on packing, If Impact indicator color has changed red, Please give notice to JIANGSU SIEYUAN HERTZ INSTRUMENT TRANSFORMER CO.,LTD. timely.

[image: image9]
4.2.2 Inspection package and product, check the content including： 

　  Whether transformer type and specification corresponds with the order contracts;

　  Supplementary documents are all in readiness； 

When the voltage transformer leave factory, the gas pressure should be held in 0.02 ~ 0.03 MPa or according to customer request, and check on whether Pressure gauge reading is according,

4.2.3 The possibly damaged part including:

　　Metal parts bending(Such as metal shell deformation);

　　Other defects which affect operation of product.

5 On-site handling

5.1 If no damage found, the same preventive measures should be took for on-site handling. For the long-distance transportation, we suggest you not opening the original package of transformer or repackaging according to the original form .

5.2 If transformer is placed for a period of time before operating, you should take the following measures：
　　Transformer should be stored in safety, ventilated environment, and won't be overthrown, packing or not packing all OK.

5.3 You can horizontally hoist out transformer after opening the packing, and must use thick nooses in lifting piece when sling up. Crane shall withstand the weight of transformer( weight of transformer can be consulted from the nameplate).

5.4 You must avoid emergency braking crane, and prevent transformer can be oscillating in moving horizontally.

5.5 Transformer can be transported to the appointed place vertically or horizontally. You can use lifting piece on the shell when transport the transformer horizontally. When vertically ,you can use lifting piece and chassis or rings screws.
5.6 If product need to flip, please consult the requirement in figure 6:
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Figure 6  Instruction of flip
6 Installation and use
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6.1 Installation

When the voltage transformer is installed, gas pressure should be held in 0.02 ~ 0.03 Mpa. It may be filled with rated pressure SF6 gas after installation , and then measure gas water content after 24 hours. The water content should be less than 250 μL/L (20℃)。
6.2 Filling gas and supplementary gas instructions
6.2.1Gas filling at site note：                   eq \o\ac(○,b)
Gas filling at site should be operated in sunny,dry and well ventilated weather.Moisture contents test should be done before gas filling to check whether gas is qualified；
Keep pipeline and interface of filling facility clean, dry and no leakage point；
Use SF6 gas to clean the pipeline for 5 to 10s to get rid of moisture remain first before gas filling. 
6.2.2When the voltage transformer is transported, gas pressure should be held in 0.02 ~ 0.03 MPa. It must be filled with rated pressure SF6 gas before operating.

6.3 Second terminal connections

Figure 7 is connection of grounding voltage transformer,you should check that whether terminal ‘N’ and grounding terminal connection are reliable, and give full consideration to the second terminals size, you also should try to minimize contact resistance, and to ensure the accuracy or accurate class of voltage transformer.
According to customer needs, install air-break switch and auxiliary contacts in secondary loop, which aimed at protecting voltage transformer. Secondary circuit principle diagram show in figure 8.
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Figure 7                                       Figure 8
6.4 The transformer should be credible ground connection through the earth block on shell. There must be one low resistance path between transformer grounding terminal and electric potential of system. The grounding terminal mechanical strength must be enough to withstand short-circuit current.
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7 Acceptance inspection

   Product acceptance test items as follows:

7.1 Water content test for SF6 gas
   Transformer water content test shall correspond with the following provisions:

7.1.1 Transformer should be testing water content before installing. 

7.1.2 When transformer installed, it may be filled with rated pressure SF6 gas. After 24 hours, it should be testing water content again.

7.1.3 Water content in transformer should not exceed 250μL/L(on20℃)。
7.2 Sealing test

   Transformer sealing test shall correspond with the following provisions:

7.2.1 When transformer is installed and filled with rated pressure SF6 gas, it should be testing sealing performance.

7.2.2 Transformer sealing test appropriately adopt single point assay. Transformer leakage rate shall not be more than 0.2 x 10-6Mpa·ml/s.

7.3 Primary and secondary windings DC resistance tests

It should be measuring DC resistance value of primary and secondary windings. Compared with the value what the same batch product can be tested, it shall be no evident difference. 

7.4 Insulation resistance test

Measuring insulation resistance for primary windings withstand to secondary windings or earth, withstand between secondary windings or to earth, compared with the value in Routine test, there shall be no evident difference 

7.5 Power frequency withstand voltage test

Transformer Power frequency withstand voltage test shall correspond with the following provisions:

7.5.1 For the induced voltage withstand test, the frequency of the test voltage may be increased above the rated value to prevent saturation of core. The duration of the test shall be 60s.However, if the test frequency exceeds twice the rated frequency, the duration of the test may be reduced from 60s as below, with a minimum of 15s.

Duration of test (in s)=(twice the rated frequency/ test frequency)×60

7.5.2 Primary winding grounding terminal withstand to secondary windings terminal or earth,5 kV,1 min; withstand between secondary windings or to earth,3 kV,1 min.

7.6  SF6 gas component test
If the condition allows, SF6 gas component in transformer should be measured, and corresponding with the following provisions:

7.6.1 Transformer should be measuring gas component before installed. Gas component shall correspond with the provisions of appendix table 1. 

Table 1  SF6 Quality standards

	Index name
	Index

	
	New gas
	Operating

	SF6 gas quality percentage /%                  ≥
	99.9
	97

	Air quality percentage /%　　　　　　    　  　≤
	0.04
	0.2

	CF4 quality percentage /%                     ≤
	0.04
	0.1

	Moisture
	water Quality percentage       ≤
	0.0005
	0.0008

	
	dew point /℃               ≤
	-49.7
	-

	Acidity（calculate at HF）quality percentage /%   ≤
	0.00002
	0.00003

	Hydrolyze fluoride（calculate at HF）/%         ≤
	0.00010
	0.00010

	Mineral oil quality percentage /%                ≤
	0.0004
	0.001

	Toxicity
	Biological experiment to non-toxic
	Biological experiment to non-toxic


7.6.2 Transformer should be measured gas component again after AC withstand test. 

7.7 Partial discharge measurement

If necessary, transformer should be measured the partial discharge, under 1.2Um/
[image: image16.wmf]3

kV measuring voltage, transformer partial discharge capacity do not beyond 5 pC. And under ‘Um’ kV measuring voltage, transformer partial discharge capacity do not beyond 10 pC.
7.8 Excitation characteristics test
To field current tests shall be made at 0.8, 1.0 and 1.2 of rated voltage and the voltage amount to rated voltage factor. Compared with the value in Routine test, there shall be no evident difference.

7.9 Terminals polarity test
Terminals marked 1a、2a、3a、da have the same polarity at the same instant. 

7.10 Error test
Voltage error of transformer should not exceed limit of homologous voltage class of equipment.
8 Storage

8.1 The rust corrosion should avoid the parts of power and gas supply connection during storage. The product should avoid being directly exposed to the sun and the rain during storage, and package is needed for long-term storage. 

8.2 After a long-term of stopped usage or before re-use, the pressure of SF6 gas, the water content of  SF6 gas , the leak rate of SF6 gas, and the insulation of the transformer should be checked. When they are not qualified, it should be dealt with according to the relative rules. 

8.3 When users obey the rules of storage, installation and use, if the product is broken or cannot work normally due to the bad manufacturing quality, the manufacturing factory should change or repair the product and components for free. 

9 Inspection and maintenance
9.1 Transformer sealing characteristic is good，so SF6 gas shall not absorb moisture to deteriorate and reduce its electrical properties，therefore it doesn’t need special maintenance. But in order to make the product operate better，we suggest that customers undergo preventive test according to table 2.

9.2 When pressure relief devices blasted or chipped, you should plug leaking with a thin film firstly，and to prevent rain and dust penetrating. Then notice manufacturers. 
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Table 2  Preventive test of SF6 insulation voltage transformer 
	No.
	Items
	Period
	Requirements
	Explanation

	1
	SF6 gas component

test
	1)After AC

 withstand voltage test
2)If necessary
	Purity≥ 97%,Atmosphere≤ 0.2%, 

CF4≤ 0.1%
	If conditional, it is necessary to monitor situation of CO,CO2,HF,SO2,SO2,F2 and other impurities components 

	2
	Water content

test of SF6 gas
	1)Before operating

2)1 ~ 3 year

3) If necessary
	Water content in transformer should not exceed 250μL/L after 24 hours when transformer is filled with new SF6 gas.

Water content should not exceed 500μL/L, transformer is in operation.  
	Moisture content and temperature relations diagram as given in figure 9

	3
	Sealing checking
	1)Before operating

2)1 ~ 3 year

3) If necessary
	Yearly gas leakge rate ≤ 0.5%

Single point assay value ≤
0.2×10-6MPa.ml/s
	Single point assay should be using leak detector which susceptiveness is not under the value 1×10-6（volume ratio）

	4
	Measuring insulation resistance for withstand to secondary windings or earth
	1)Before operating

2)1 ~ 3 year

3) If necessary
	Compared with initial value or all previous value, there shall be no evident difference
	Using 2500V tramegger

	5
	Power frequency withstand voltage test
	If necessary
	Withstand test voltage according to 80 percent of rated short-time power frequency withstand voltage
	

	6
	Polarity checking
	If necessary
	Correspond with nameplate marking
	

	7
	Ratio checking
	If necessary
	Correspond with nameplate marking
	

	8
	Excitation characteristic curve checking
	If necessary
	Compared with the same type transformer characteristic curve or the characteristic curve which manufacturer supplied, there shall be no evident difference
	

	9
	DC resistance tests of windings
	If necessary
	Compared with the value in Routine test, there shall be no evident difference
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250μL/L（20℃）------SF6 gas allows moisture content and temperature relation curves in Handover test
500μL/L（20℃）----- SF6 gas allows moisture content and temperature relation curves in the operation
Figure 9     Moisture content and temperature relations diagram
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CAUTION





WARNING！
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WARNING！


The primary earthing terminal must be connected to the earth.


Operate the gas VT under right service conditions and in accordance with the ratings.


The gas VT must be disconnected from GIS at withstand voltage test in the field, and withstand voltage must not be applied to the gas VT. 


Do not short the secondary circuits of VT.


Before applying voltage, check SF6 gas has been charged up to the rated pressure.


Do not loosen the fastening bolts or nuts on the pressure vessel, or SF6 gas leakage happens, moreover the drop of SF6 gas pressure may cause dielectric breakdown.


D.C. voltage must not be applied to the gas VT.





WARNING！


Dropped or dumped products have serious or fatal injury risk


Do not set the equipment upside-down or on its side.


Do not transport the equipment in any other than the specified way.





CAUTION！


Collision indicator red indicates that the device may be damaged


Do not use damaged equipment


Bending metal parts(such as metal deformation)


Others defects affect the normal operation





WARNING！


Be careful with severe or fatal electrical shock


Do not connect equipment when live


Do not wire when live





CAUTION！


Second terminal connection error can result in equipment damage


Do not short the secondary circuits of VT





WARNING！


It will pose a threat to the personal safety when transformer is incomplete or inappropriate grounding.


N terminal is not grounded outlet box or grounded unreliable


Shell is not grounded or grounded unreliable





WARNING！


Be careful of serious injury or fatal electric shock


All must be done by only qualified personnel to perform maintenance and checks on the equipment.


Do not touch live parts.


Disconnect the high pressure before repair, and PT to high termination.





CAUTION！


Avoid discharging SF6 gas into atmosphere directly, when in process of installing, using and maintaining SF6 insulation voltage transformer which is used in GIS.


Do not use damaged equipment.
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