MEDCO/2556/2021
Technical Specification Of 33 KV 3P 4W Outdoor, Oil Cooled, Pole Mounted Type Combined CT-PT Metering Units With Meter Box Suitable For Three Phase Four Wire Metering System.

1.0    SCOPE:

This specification covers the design, manufacture, assembly, testing and delivery  of 33 KV combined CT-PT Unit for metering purpose comprising of one no. three phase oil cooled Potential Transformer and  three nos. single phase  oil immersed Current Transformers to suit the requirement of 3 phase 4 wire metering. The CT-PT Metering Unit shall be supplied complete with Meter box, G.I. pipe through which the secondary winding of CT’s and PT shall run from the CT-PT unit to the Meter box. 

2.0   STANDARDS: 

   
Unless otherwise modified in this specification the 33KV CT-PT metering unit shall comply with the latest version of the following Indian Standard Specifications:
IS: 2705-1992 - Specification for Current Transformers
IS: 3156-1992 - Specification for Potential Transformers 
IS: 5621-1980 - Specification for Insulator/ Bushing
IS: 2099-1986 - Specification for Insulator/ Bushing
IS: 3347-1986- Specification for Insulator/ Bushing
IS: 335-1983 - Specification for new insulating oil 

Equipments conforming to any other international standards(s) which ensure(s) equal or better quality than the standards(s) mentioned above shall also be acceptable and in such case(s) copy of standards (English version) adopted should be provided.

The 33KV metering units shall be supplied complete with first filling of EHV grade transformer oil. No fuses either on HT or LT side of PT are to be provided.

The instrument transformers shall be contained in a fully weather proof, out door platform/pole mounting type P.U. painted M.S. tank with five nos. 36 KV weather proof bushings with brass studs as per rating of the CT:PT UNITS, 3 Nos. bushings on incoming and 3 Nos. on outgoing side shall be provided. The thickness of MS sheet used for fabrication of tank shall not be less than 3 mm for sides and 5 mm for top cover and bottom. A conservator of adequate size with ballast pipe having diaphragm shall be provided for expansion of oil along with oil filling hole, cap and oil level indicator.


The CT-PT tank shall be given two coats of rust preventing paint and shall be finished with two coats of top coat of light enamel grey shade on external surface or the entire tank internally and externally to be painted with powder coating.



The CT-PT Unit should have compact construction and the overall dimensions of complete unit shall be indicated in the tender offer (GA drawing to be furnished by the tenderer). An inspection cover shall be provided on the tank cover. The top of the tank shall have slope to drain the rain water and avoid collecting pockets.

The minimum clearance between phases and phase to earth as specified in the relevant ISS should be maintained. The metering equipment shall have built-in secondary terminal box. Entry of the cable into the secondary box shall be through one no. cable gland suitable to accommodate 10 core of 2.5 sq. mm armoured copper cable. The location of secondary terminal box on the metering equipment shall be such that it is convenient to make a thorough check with primary terminals of the metering equipment remaining energized. 


In addition to the rating plate and diagram, Voltage rating, CT Ratio, Class of accuracy and burden etc. should be painted on the body of main tank. The gaskets used shall be of best quality having minimum thickness of 3 mm. All the welded joints in the metering equipment should be leak proof and pressure tested.

The CT-PT Metering equipment shall have the following: -

  a) Riveted rating and diagram plate.

  b) 2 Nos. lifting lugs of adequate strength to lift the complete unit with oil.

  c) 2 Nos. base mounting channels duly welded to the bottom of tank.

  d) 1 No. oil drain pipe with plug.

  e) 2 No. Nos. earthing terminals.


  f) Inspection cover.

  g) Oil conservator tank with oil filling hole, cap and oil level indicator.

  f) Pressure release device.

  g) 3 No. CT (1 P)

  h) 1 No. PT (3 P)


The connection between the CT and PT inside the tank shall have adequately reinforced insulation to avoid infringement of clearance in air, or to the tank side inside the Unit.


The conductor in the secondary winding of CT shall be of adequate size so as to carry the rated secondary current plus 20% over load continuously. The primary winding shall be of adequate cross section to carry the rated current plus 20% over load continuously.

3.0 
The 33 KV CT,s shall have the following characteristics/parameters:
(a)
CURRENT TRANSFORMER:

	S. No.
	Particulars
	33 KV CT:PT units

	a)
	Nominal system voltage (rms)
	33 KV



	b)


	Highest system voltage (rms)
	36 KV



	c)
	Frequency
	50 Hz.

	d)
	Impulse withstand voltage on assembled
CT-PT Unit 
	170 KV (Peak)

	e)
	One minute power frequency (wet) withstand voltage test on assembled CT-PT Unit

i) Primary (rms)

ii) Secondary (rms)
	i) 70 KV

ii) 3 KV

	f)
	One minute power frequency (wet) withstand voltage test on assembled CT-PT Unit or Bushing (rms)


	70 KV

	g)
	Transformation ratio of CT
	 As per tender



	h)
	Rated output 
	 15 VA

	i)
	Class of accuracy
	 0.5 S

	j)
	Rated  continuous thermal current
	 1.2 times of rated primary current

	k)
	Short time thermal current rating

i) For 10/1 A, 15/1A

ii) For 20/1 A to40/1A

iii) For 50/1 A and above


	i) 3 KA for 0.5 sec.

ii) 7.8 KA for 0.5 sec.

iii) 13.1 KA for 1 sec.

	l)
	Rated dynamic current (peak)
	2.5 times of STC rating

	m)
	Number of cores
	One

	n)
	Max. ratio error
	As per IS: 2705 (Part II)

	o)
	Max. phase angle error
	As per IS: 2705 (Part II)

	p)
	Max. temp. rise over ambient temp. of 50 deg. C at rated continuous thermal current at rated frequency and with rated burden.
	 45 deg. C


(b)
POTENTIAL TRANSFORMER:

	S. No.
	Particulars
	33 KV CT:PT units

	a)
	Nominal system voltage (rms)
	33 KV



	b)


	Highest system voltage (rms)
	36 KV



	c)
	Frequency
	50 Hz.

	d)
	Impulse withstand voltage on assembled CT-PT Unit (Peak)
	170 KV

	e)
	One minute power frequency (wet) withstand voltage test on assembled 

CT-PT Unit

i) Primary (rms)

ii) Secondary (rms)


	i) 70 KV

ii) 3 KV

	f)
	One minute power frequency (wet) withstand voltage test on assembled CT-PT Unit or Bushing (rms)


	70 KV

	g)
	Transformation ratio of PT
	 33000/110 Volts



	h)
	Rated output 
	 15 VA per phase

	i)


	Class of accuracy
	 0.5

	j)
	Rated  Voltage factor & time
	1.2 times cont. & 1.5 for 30 seconds.

	k)
	Winding connections
	Star/Star

	l)
	Number of phase
	Three

	m)
	Max.ratio error
	As per IS: 3156 (Part II)

	n)
	Max phase angle error
	As per IS: 3156 (Part II)

	o)
	Max. Temperature rise over ambient temp. of 50 deg. C at rated continuous thermal current at rated frequency and with rated burden.
	 45 deg. C


4.1
TYPE TEST :


1.
Short time current test of C.T.


2.
Lightening Impulse test on combined C.T.-P.T., metering equipment
3.
Temperature rise test.


4.
H. V. Power frequency (Wet) withstand voltage test.


5.
Determination of errors according to requirements of accuracy class.

4.2
ROUTINE TEST:

Each C.T.-P.T. Metering equipment shall be subjected to all the routine test as specified in IS:2705/1992 and IS:3156/1992 for CTs and PTs respectively and the works test reports thereof shall be submitted along with the inspection call / offer. The routine test shall comprise of following tests:-

1. Verification of terminal marking and polarity.
2. Power frequency (dry) withstand voltage test on Primary Winding.
3. Power frequency (dry) withstand test on secondary winding.
4. Over voltage inter turn test on CTs.
5. Determination of errors according to requirement of accuracy class.

4.3
ACCEPTANCE TEST:
These tests are to be carried out by the representative of MVVNL at the works of the supplier on each offered lot in accordance to the relevant I.S. of C.T. and P.T.s mentioned earlier. In addition to the routine tests, the acceptance tests also cover the physical check of the dimensions & parameters as per the Technical specification, the Guaranteed Technical Particulars and the approved drawing of the metering equipment.
	a) 
	Dimensions of tank only

Height (mm)

Breadth (mm)

Length (mm)
	To be specified by the tenderer (Furnish drg. with the offer)



	b)
	 Weight of core & winding 

i) Current Transformers (3 Nos.)

ii) potential Transformer

iii) Weight of oil

iv) Total weight of complete CT-PT Unit oil and fittings
	To be specified by the Tenderer

	c)
	Weight of copper

i) Current Transformer (3 CT’s )

ii) Potential Transformer
	To be specified by the Tenderer

	d)
	Minimum electrical clearance between Phases
	350 mm

	e)
	Bushing electrical clearance between  Phase to earth
	350 mm

	f)
	Thickness of the tank sheet (Min.)
	3 mm- side & 5  mm top and bottom


      5.0 GENERAL PARTICULARS:
6.0
METER BOX, G.I. PIPE & SECONDARY WIRING

 
The meter box, G.I. pipe and secondary wiring shall be provided with 33 KV CT-PT Metering Units. The Meter box shall be compact in size and shall be suitable to accommodate Electronic Meter. The Meter box shall have only front opening and the hinged door shall be provided with atleast one locking and two nos. sealing arrangements. A fixed window fitted with acrylic transparent glass covered with wire mesh shall be provided on the front door.
A fame of slotted hanger shall be provided inside the Meter box on which the Meter shall be mounted. The hanger shall horizontal and vertical movement so as to adjust the Meter at a minimum height of two meters from the ground level.
The Meter box shall have four nos. MS flat strips with 14 m dia holes welded at the four corners at the rear of Meter box for mounting of the Meter box on a cross arm or any other support. One no. elbow of 40 mm OD shall be welded to the Meter box. On the other end or elbow a flange shall be welded which shall suitably match the flange provided on the G.I. pipe of identical outer dia. The Meter box shall be painted with two coats of light grey enamel paint or shall be powder coated.
A G.I. pipe of 40-mm outer dia and 1200 mm length with flanges welded at both ends is to be supplied with each CT-PT Metering Unit. One of the flange   provided on either ends of the G.I. pipe shall be bolted to the bottom of secondary terminal box of the CT-PT Metering Unit and the flange on the other end G.I. pipe shall be bolted to the flange provided on Meter box which the flanges shall be be identical with their holes matching such that after the CT-PT Metering Unit is mounted on the pole and the Meter Box placed at eye level height and at a suitable location, the holes of flanges on G.I. pipe, Meter box and holes at the bottom of secondary terminal box of CT-PT Metering Unit are in line and in line and can be bolted together. The bolts used for tightening the flanges shall have sealing arrangement.
PVC wire of 2.5 sq. mm with colour coding and ferrules marking shall be provided from secondary terminal box to the Meter box running through the G.I. pipe. The wiring shall be neatly bunched together. 
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