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1.0     PURPOSE



	To specify the technical requirements for manufacture and supply of reliable high-accuracy Current and Voltage Transformers to be used for Revenue Metering on the ISO Transmission Grid. 



2.0     SCOPE



	2.1     Oil-filled Single-Phase Current Transformer - 35kV-230kV.



	2.2     Oil-filled Single-Phase Voltage Transformer - 35kV-230kV.



	2.3     Oil-filled Single-Phase Combination Current/Voltage Transformer -

		         35kV-230kV.



	2.4     This Specification applies only to Oil-filled Wound Devices. 

	           Voltage Transformers  < 35kv are TYPE ACCEPTED devices.

	           Voltage Transformers  > 230kv are to be individually specified in 				conjunction with Engineered Installations.

.     	



3.0     REFERENCES



	All instrument transformers furnished under this specification  shall be designed, manufactured, tested and supplied in accordance with the latest applicable standards of the National Electrical Manufacturers Association (NEMA) and the American National Standards Institute (ANSI), especially those listed below, with exceptions as may be contained in these Specifications



	ANSI C57.13IEEE  Standard Requirements for Instrument Transformers.



	NEMA 107              Methods of Measurement of Radio Influence Voltage (RIV) .

                                          of High Voltage Apparatus.



          ANSI C12.11            American National Standard for Instrument Transformers for 

		                   Revenue Metering 10 kV BIL through 1050 kV BIL (0.6 kV 

			         NSV through 230 kV NSV).



4.0      DEFINITIONS



	Hermetically Sealed - - Completely sealed by fusion, soldering, etc., so as to keep

                                                   air or gas from getting in or out; airtight.



	Metering Unit - - - - - -  One or more Voltage element(s) and one or more

                                                   Current  element(s) contained in one common housing.



	BIL Rating - - - - - - - - - Basic Lightning Impulse Insulation Level.



	

4.0	DEFINITIONS   (CONTINUED)	



	Burden Rating  - - - - - - Total impedance (in ohms) that can be connected to the 	  		                             secondary	circuit(s) of an Instrument Transformer while 		                             still maintaining metering accuracy of plus-or-minus 			                             0.3%



5.0     SPECIFICATIONS



	5.1     General



  	          All Instrument Transformers covered by this Specification shall be 		 	          hermetically sealed, oil-filled type and have a minimum BIL Rating 

	          appropriate for the designated nominal System voltage:



	           	60 - 69 kV - - - 350 kV BIL

	           

	            115 kV - - - - - 550 kV BIL



	            230 kV - - - - - 900 kV BIL 



	5.2     Current Transformers



	Current Transformer windings (Typical configurations): 

   	a)	A single Primary winding and single secondary winding with dual ratio tap.		b)	A dual Primary winding and a single ratio tap	.

	c)	A single Primary winding  and one or more Secondary windings with dual 		            ratio tap(s).

	d)        Other combinations as available and approved by ISO.



	Rated primary current - -  - as specified on the purchase order.

	Rated secondary current - -  5 amperes @ rated primary current.

	Accuracy and burden - - - -  standard - - plus-or-minus 0.3% @ B0.1 - 1.8 						ohms, 10% - 100% rated current. 

					 optional - - -plus-or-minus 0.15 % @ B0.1 - 1.8

					 ohms, 5% - 100 % rated current.

	

	Continuous current rating factor - - -  standard,  1.5 @ 30 degrees C Ambient.

						      optional,   1.0 @ 30 degrees C Ambient.

 	Short time thermal current rating - - - varies with transformer rating *.

	

Mechanical short time current rating - varies with transformer rating **.

	

	* 25/50: 5 ratio, 4 kA RMS to 1500/3000:5 ratio, 120 kA RMS.

	** 25/50:5 ratio, 3 kA RMS to 1500/3000:5 ratio, 90 kA RMS.



	5.3     Voltage Transformers



	Transformer windings shall consist of a single primary winding and one or more 	tapped secondary windings.



	Rated primary voltage  - - - - as specified on the purchase order, 34.500 volts 	through 138,000 volts, L-N.

	Rated secondary voltage - - - 115/69 volts (Typical).

	Ratio, primary to secondary - 300/500:1 through 1200/2000:1.

	Accuracy and burden  - - - - - standard - - plus-or-minus 0.3% through B. ZZ

							@ 90% through 110% of nominal 								voltage.

					    optional - - plus-or-minus 0.15% through B. Y

							@  90% through 110% of nominal 								voltage.

	Thermal burden rating - - - - - 34.5 kV - - -2500 VA, 60 hertz.

					     60 kV & 69 kV - - 4000 VA, 60 hertz.

					    115 kV - - - -6000 VA, 60 hertz.



	5.4      Combination Current/Voltage Transformers



		Otherwise referred to as Metering Units, Combination Current/Voltage 			Transformers shall maintain the same electrical, accuracy and mechanical 			characteristics as individual CTs and VTs. Physical dimensions may vary, 			according to design.



	5.5      Grounding 



		The neutral terminal of the voltage transformer shall exit the tank via a 5kV 		insulated bushing and grounded by means of a removable copper strap to a 			NEMA 2-hole pad.



	5.6	Primary Terminals



		The primary terminals shall be tin-plated NEMA 4-hole pads(4”x4”). 











	5.7	Paint



		Exterior metal non current-carrying surfaces shall be painted with a 				weather-resistant paint system consisting of one primer and two ANSI-70 			gray finish coats. As an option, for high-corrosion areas, special corrosion-			resistant finishes(e.g. zinc-rich paint, stainless steel tank) shall be available.







	5.8	Porcelain



		Porcelain shall be of one-piece wet-process, glazed inside and outside. The 			outside color shall be ANSI -70 gray glaze. The minimum creepage and 			strike-to-ground distances for various voltages as follows:



		Voltage (nominal kV)   Creepage (inches)        Strike (inches)

		       34.5                                34                              13

		       60 & 69                          52                               24

		       115                                101                               42

		       230                                169                               65

   	                  230 (1050 BIL)              214                               84



	5.9	Insulating Oil



		The nameplate shall be of non-corroding material and shall indicate that 			the dielectric fluid is free of polychlorinated biphenyls by the inscription: 			“CONTAINS NO PCB AT TIME OF MANUFACTURE”.



	5.10	Accessories



		All units shall be equipped with the following standard accessories:



	      	1/2” brass ball drain valve with plug 

	            1 inch oil filling opening  with nitrogen valve

                        Magnetic oil level guage, readable from ground level

		Primary bypass protector

		Sliding CT shorting link

		Four 7/8”x 2-3/8” mounting slots

		Four 1” eyebolts on base for four-point lifting sling

		1/4” threaded stud secondary terminals 

		Two conduit boxes, each with three 1-1/2” knockout









6.0	TESTING



	Before shipment, each transformer shall be subjected to testing as prescribed by 	NEMA Standard 107 and ANSI C57.13 and other tests as follows:

	

	Applied voltage test - - - for primary and secondary winding withstand to ground.

	Induced voltage test   - - for proper turn-to-turn insulation.

	Accuracy test  - - - - - - - for ratio correction factor and phase-angle verification 				                  to confirm 0.3% metering accuracy per ANSI C57.13.

	Ratio test

	Insulation Power Factor test

	Polarity test



6.0	TESTING



	Leak test - - - - - - - - - - - to assure integrity of gaskets and seals.

	Other:

			

		Partial Discharge Test - - - may be done in conjunction with applied 						          voltage testing to assure proper line-to-						          ground withstand.



	The tests shall be submitted on a formal certified test report, with three copies to  	be submitted to the purchaser at the time of delivery of the unit(s)



7.0	REQUIRED INFORMATION



	The following drawings and information shall be required for each successful bid:



		a)   3 sets of drawings showing physical dimensions including mounting 			      holes and primary CT terminal details, nameplate and schematic of 			      connections shall be sent to the purchaser at least two weeks prior to 			      delivery.

		

		b)   Copy of Quality Control /Quality Assurance (QC/QA) Manual 				       applicable to production of the transformer(s).
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