	CHANGE ORDER NUMBER 23

	to

	PURCHASE CONTRACT 24-LM6K-2-99

	By and Between

	WESTDEUTSCHE LANDESBANK GIROZENTRALE, NEW YORK BRANCH
	ACTING THROUGH ITS AGENT
	ENRON NORTH AMERICA CORP.

	AND

	GE PACKAGED POWER, INC.

	For The Purchase Of

	24 LM6000 GAS TURBINE GENERATOR SETS

CHANGE ORDER 2[revise]
24-LM6K-2-99
	CHANGE ORDER NUMBER 23

	PART I  REQUIREMENTS

1.	In accordance with Contract 24-LM6K-2-99, Article 11, the parties hereby agree to amend the Agreement to include all changes set forth in this Change Order Number 23.

2.	Summary of Changes:
Seller shall provide each and every item of materials, equipment, labor and expendables necessary to provide the four exhaust assemblies as generally described in Exhibit N-2 as Option P 1, and60-Kv generator step-up transformer (the “Transformer”)  more particularly described in GE Drawing Document numbers listed below: >
>    45 Ft Heavy Base 		BM-6000-X-45HVY
>>  45 Ft  Extension		BM-6000-EXT-45
>> 45 Ft Standard Base	BM-6000-X-45
Transformer Outline Drawing	Q793A100
Technical Proposal Information	Q793001/A

 ___.  These stacks Transformer shall be delivered to the Delivery Shipping Point on or before ______.  April 30, 2001.  Such items shall be considered Equipment under the Agreement and part of the applicable Units.

	
	PART II COST

1.	The costs for the additional scope of supply as set forth in PART I shall be added to the Purchase Amount as set forth herein. 

2. Summary of Cost:

a. Exhaust Stack 45’ Standard Base (quantity 4)60 kV generator step up transformer (quantity 1);  $198,000505,000/Unit	$792505,000.00	
b. Total of above:	$792505,000.00
3.	Summary of the Purchase Amount:

	a.	Purchase Amount through Change Order #1:	$ 338,848,000 .00339,640,000.00

	b.	Total value of Change Order #2 
		(the "Purchase Amount Increase"):	$ 792,000505,000.00

	c.	Purchase Amount through Change Order #2:	$ 339,640,000340,145,000.00.00

4.	Upon execution of this Change Order #23, the Purchase Amount for 24LM6K-2-99 shall be increased to Three Hundred Forty Thirty-Nine Million, Six One Hundred Forty Five Thousand U.S. dollars ($339,640,000340,145,000.00) and constitutes full compensation for the supply and delivery of the Equipment described herein and the Scope of Supply in accordance with the Agreement and for any and all additional materials, equipment, labor and expendables required in connection with fulfilling the terms of the Agreement and for any and all additional materials, equipment, labor and expenses required in connection with fulfilling the terms of this Change Order #23, including Seller updating its drawings as necessary to include the additional Scope of Supply hereunder.

	PART III TERMS AND CONDITIONS

1. The terms and conditions of this Change Order are as set forth in the Agreement are incorporated herein by reference and shall apply with respect to the rights and obligations of the parties under this Change Order #23.  Detailed specifications, inlcuding warranty and performance guarantees applicable to the Transformer, are set forth in the attached Exhibit A, Proposal to Enron for the Supply of Generator Step-Up Transformer for the Pleasanton Project dated October 9, 2000, and Exhibit B, GE-PROLEC Standard Specifications for GSU Transformers, S&S-GSU2.DOC dated August 1997, Rev.2. These Exhibits are incorporated herein by reference as though fully set forth herein.   Unless otherwise expressly defined or modified by the terms herein, all capitalized terms in this Change Order #2 3 shall be as stipulated in the Agreement.

2. All other terms and conditions of the Agreement remain unchanged and in full force and effect.


3.	The effective date of this Change Order #2 3 shall be September 30October 3, 2000.


4.	Agreed and Accepted:


Enron North America Corp., as Agent for
Westdeutsche Landesbank Gironzentrale, New York Branch


By:	                                                  

Title:	                                                    

Date:                                                   




GE Packaged Power, Inc., as Seller


By:                                                       

Title:	                                                 

Date:                                                   


EXHIBIT A

PROPOSAL TO ENRON FOR THE SUPPLY OF GENERATOR STEP-UP TRANSFORMER FOR THE PLEASANTON PROJECT 


EXHIBIT B

GE-PROLEC STANDARD SPECIFICATIONS FOR GSU TRANSFORMERS

 Exhibit A


Scope of Work.  The Transformer shall meet the design and performance standards set forth in Exhibit A-1.  Design changes may be made by change order without charge at any time prior to November 20, 2000.

Cancellation.  Cancellation charges shall apply as follows:

Cancellation Date			Cancellation Charge

	Week 1						$ 50,050
	Week 2-Week 3				$ 75,750
	Before release of job to factory			$101,000
	Week 1 after release				$328,250
	Week 2 after release				$353,500
	Week 3 after release				$454,500
	Post-Week 4 after release			$505,000

Packing Recommendation.  Seller shall perform all packaging of the Equipment to the highest commercial standard practices of the industry to prevent damage during handling and transportation to the Delivery Point. Seller shall respond to Purchaser's insurance representative's (Salvage Association or similar insurance surveyor as appointed by Purchaser) (the "Insurance Representative") reasonable recommendations concerning:
1.  
2. (i)	packaging of the Equipment; 
3. Seller’s execution of the load plan on vehicle or vessel to preclude damage during transit;
4. offloading at the Delivery Point; and
5. 	(iv)	delivery to the Site, including dock and route.
6. 
7. In the absence of such recommendations, Seller shall employ the method of packing which shall be suitable to protect the tank, radiators, core and coils, bushings and another auxiliary devices or accessories against corrosion, dampness, breakage or vibration injury that might reasonably be encountered in transportation and handling.  
8. 
9. All auxiliary equipment shall be shipped in weatherproof packages.  Packing material shall be such that it will provide weatherproof protection for the period of one year in outdoor storage areas.
10. 
11. The Units may be shipped filled with oil.  All valves, shipping covers, etc., shall be sealed and effectively crated to prevent tampering or removal while in transit.  If the Unit is shipped without oil it shall be pressurized with nitrogen and the oil will be shipped to the Site separately.
12. 
13. Each item, crate or package shall be clearly marked or tagged showing Contract number, item number, equipment description and Seller identification number.
14. 
15. MILESTONE PAYMENT SCHEDULE
16. 
	
PAYMENT
	
MILESTONE #
	
MILESTONE

	
10%
	
1
	One Business Day following receipt of Purchaser’s order

	
25%
	
2
	Upon receipt of copper and steel at factory

	
40%
	
3

	
Upon completion of core and coil assembly

	
15%
	
4
	
Delivery to the Delivery Point

	10%
	5
	Acceptance of Unit 




4.	Electrical Losses Guarantee.

All numerical values applicable to this Section 4 shall be defined and set forth in Exhibit A-2.

4.1	Electrical Losses Guarantee.  Seller guarantees that the Electrical Losses measured for each of the Units as demonstrated during the most recent performance test carried out at Seller’s factory, shall be less than or equal to the loss set forth in Exhibit A-2 (the "Electrical Losses Guarantee").

4.2	Minimum Electrical Losses Guarantee.  Seller further guarantees that the Electrical Losses measured for each of the Units, as demonstrated during the most recent Performance Test carried out at Seller’s factory, shall be no more than one hundred and ten percent (110%) of the respective Electrical Losses Guarantee (“Minimum Electrical Losses Guarantee”).  In the event the Electrical Losses exceeds the Minimum Losses Guarantee, Seller shall take all necessary actions to correct, retest the deficient Unit and cause the deficient Unit to meet the Minimum Electrical Losses Guarantee.  Seller shall not ship the deficient Unit until such time that Seller is able to demonstrate to Purchaser by carrying out a Performance Test that the Unit has achieved the Minimum Electrical Losses Guarantee while meeting all other conditions of the Agreement.

4.3	Electrical Losses Liquidated Damages.  Provided the respective Minimum Electrical Losses Guarantee is met by Seller, Liquidated Damages shall be assessed by Purchaser and Seller agrees to pay, at a rate per kW that the Electrical Losses of a Unit exceeds the corresponding Electrical Losses Guarantee while the Unit is operating at the base rated load which is set forth in Exhibit A-2.

4.4	Guarantee Value Table. All values for Electrical Losses Guarantees and associated Liquidated Damages are as set forth in Exhibit A-2.

4.5	Most Recent Performance Test.  Electrical Losses Liquidated Damages shall be assessed by Purchaser, and Seller agrees to pay on the results of the most recent Performance Test conducted in Seller’s factory, including any reperformance of the Performance Tests regardless of whether the performance improves or worsens upon the later Performance Test. 

4.6	Performance Test Required.  In the event Purchaser elects not to have conducted the Performance Tests carried out at Seller’s factory, no Electrical Losses Liquidated Damages shall be assessed or payable.

4.7	Setting Out of Electrical Losses Liquidated Damages.  Electrical Losses Liquidated Damages, if any, shall be due and payable in accordance with the rates set forth in the calculations set forth in the Performance Test Certificate prepared by Purchaser after completion of the Performance Test conducted to the Performance Test standards set forth in Exhibit A-3.

5.
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[bookmark: __RefHeading___Toc453662982]1.	SCOPE

This specification covers the general requirements for liquid immersed, power transformers which will be installed in an outdoor area.  This specification shall cover the requirements for generator step-up (GSU) transformers as specified in the Purchaser Data Sheets.

[bookmark: __RefHeading___Toc453662983]2.	EQUIPMENT AND SERVICES BY SELLER

The Seller shall supply the following equipment and services:

Number and type of transformers described on the attached Purchaser Data Sheets.

Accessories for each transformer described in section 5.1.2 of this specification.

Copies of drawings, instruction books, O&M books, schematics, test reports, and spare parts lists as described in section 6.0 of this specification and in AGREEMENT.

Testing for each transformer as described in section 7.0 of this specification.

Shipment and delivery as described in section 8.0 of this specification and the purchase order.

[bookmark: __RefHeading___Toc453662984]3.	EQUIPMENT AND SERVICES BY PURCHASER

The following equipment and services will be options not covered by this specification or AGREEMENT:

Foundation(s) for supporting the equipment, including provisions for oil containment and drainage.

[bookmark: __RefHeading___Toc453662985]4.	CODES, STANDARDS AND SPECIFICATIONS

The transformers shall be constructed, wired, and tested in accordance with all applicable sections of the latest edition of standards shown below (unless otherwise stated) in this specification.  Standards shall include, but not be limited to:

ANSI	American National Standards Institute
ANSI/IEEE C57	Distribution, Power, and Regulating Transformers
ANSI/IEEE C62.1	Surge Arresters for AC Power Circuits
ANSI/IEEE C21.24	Bushings
NEMA	Degrees of Protection of Enclosures of Switchgear and Control Gear
ANSI/IEEE C57.131	Load Tap Changers
ASTM D3487.1981	Mineral Insulating Oils
IEEE C57.92	Loading Guide for Oil Immersed Transformers
ANSI/IEEE C37	Switchgear
ANSI/IEEE C57.1290	(Noise)
ANSI/IEEE C57.98	Guide to the Lightning Impulse and Switching Impulse Testing of Power Transformers and Reactors
NEC	National Electrical Code
TR1	NEMA Standard Transformers, Regulators and Reactors (Applicable to Noise Levels only)
NEMA	National Electrical Manufacturer’s Association
IEEE	Institute of Electrical and Electronics Engineers
UL	Underwriters Laboratories

It shall be the Seller's responsibility to be or to become knowledgeable of the requirements of these Standards and Codes and any applicable standards and codes in effect for this plant site.  Any changes or alterations to the equipment to make it meet Standards and Codes requirements shall be at the expense of the Seller.

In the event of conflicting requirements, the order of precedence shall be the AGREEMENT, Data Sheet, this specification, and applicable standards and codes.

[bookmark: __RefHeading___Toc453662986]5.	DESIGN CRITERIA

The transformers shall be capable of operating at rated kVA output at 0.85 PF, 95% rated frequency and 105% input voltage without exceeding the rated temperature rise (65°C by resistance, 80°C hottest spot).  The windings shall be copper.

The current carrying capability shall be limited only by the capacity of the core and coils and not by other components such as bushings and tap changers.  The transformer’s thermal and mechanical damage (I2t) curves shall be provided to Purchaser.

Unless otherwise stated on the Purchaser Data Sheets, generator step-up transformers will be directly connected to the generator in such a way that they may be subjected to load rejection conditions resulting in higher voltage and current contributions from the generator.  Therefore, these transformers shall be designed to withstand the mechanical and thermal stresses with 1.4 times rated voltage for 8 seconds applied at the transformer terminals to which the generator is to be connected.

[bookmark: __RefHeading___Toc453662987]All transformers shall be capable of withstanding without damage the mechanical and thermal stresses caused by faults that trip the turbine generator fully loaded at maximum output.

Conformance to these requirements shall be demonstrated by certified short-circuit test data on a transformer with similar core and coil design.

The Seller shall certify that the transformers are free of PCB’s and provide a nameplate showing the transformers are non-PCB type.

[bookmark: __RefHeading___Toc453662987]5.1.	Construction Requirements

Construction requirements are as detailed below and in the attached Purchaser Data Sheets:
[bookmark: __RefHeading___Toc453662988]5.1.1.	Bushings

Transformer bushings rated above 110 kV BIL shall be oil filled. The high and low voltage bushings shall be located as specified in the attached Purchaser Data Sheets.  They shall be field removable, with gaskets, and shall not be welded to the tank.  Connections to transformer will be furnished by Purchaser after coordination with the Seller on the connection method.  The bushing wells shall have dust covers in place for shipment.

Insulation class in kV of the line bushing shall be as high as or higher than the rated line-to-line voltage of each transformer or as specified on the Purchaser Data Sheets.

Neutral bushings shall be furnished for all three phase Wye-connected windings.  Neutral studs shall not be connected (grounded) to the transformer tank by the Seller.  The neutral bushing shall be brought out.

[bookmark: __RefHeading___Toc453662989]5.1.2.	Transformer Accessories

Each transformer shall be equipped with all normally furnished standard accessories.  All dial type indicating devices shall be easily read from base level.  These accessories shall include, but not be limited to, the following:

A magnetic liquid level indicator.

A dial type thermometer, equipped with two pointers, one to indicate top liquid temperature at the time of reading, and the other to indicate the maximum temperature reached since the last resetting.

A non-adjustable liquid level gauge with low level alarm contacts shall be provided to alarm when the oil level drops below normal operating level.  For contact rating see Section 9.6.

A pressure/vacuum gauge and a pressure/vacuum bleeder with sampling valve, mounted on the transformer tank and piped to the gas space above the liquid.

Ball valve to serve as a drain valve, bottom filler pressure connection, and liquid sampling valve.

Ball valve to serve as the top filter pressure connection and vacuum pump connection.

Radiator valves, when detachable radiators are supplied.

A pressure relief device, suitably sized for transformer capacity, self-resetting mechanical type, located on the tank cover, and equipped with a mechanical target for local visual signal and alarm contacts.  For contact rating see Section 9.6.

Ball valve to serve as sudden fault, pressure relay connection when sudden pressure relay is specified.

Brackets for high voltage surge arresters.  Arresters rated above 300 kV shall be separately mounted and supports are by others.

A stainless steel nameplate mounted approximately at eye-level height on the transformer tank, and presenting the following information:

Graphic representation of the connections of the high voltage and low voltage windings.

The kVA ratings at all cooling class ratings and temperature rises.

Transformer impedance, on the base OA(ONAN) kVA capacity at 65°C rise.

Tap changer positions, voltages, and full load current at each tap setting.

Low voltage rating and full load current.

Gallons of liquid in tank radiators, and in any liquid filled terminal chambers.

Design maximum operating pressures (positive and negative) for the transformer tank.

All other information as required by ANSI/IEEE C57.12.

Additional accessories, as required, shall be as specified on the Purchaser Data Sheets.  Current transformers and accessories shall be in accordance with the following:

Current Transformers

Low -Voltage Winding - Current transformers shall be single and or multi-ratio bushing type.  Current transformers shall coordinate with the current transformers on the Turbine Generator.  The number and ratings shall be shown as in the Purchaser Data Sheets.

High - Voltage, Winding - Current transformers shall be multi-ratio bushing type and shall conform to the IEEE C57.13.  The number and ratings shall be as shown in the Purchaser Data Sheets.

All secondary leads shall be run in conduit, to terminal blocks (shorting type) located in a junction box on the side of the transformer tank.  The terminal blocks shall be clearly marked, designating the CT, phase, and the tag number.

All transformer accessories (indicating devices, cooling equipment, etc.) shall be interconnected from device to terminal box by the use of rigid galvanized steel conduit.
[bookmark: __RefHeading___Toc453662990][bookmark: __RefHeading___Toc453662990]
[bookmark: __RefHeading___Toc453662990]5.2.	Cooling

Radiators shall be Menk or Tranter model type radiators.  They shall be capable of withstanding full vacuum  (0.1 torr).

[bookmark: __RefHeading___Toc453662991]5.3.	Auxiliary Cooling

Cooling equipment control shall be automatic with provisions for manual override.  Automatic control shall be by the top liquid temperature or winding temperature method.  The method will be specified on the Purchaser Data Sheets.

The winding temperature element (or device) shall be responsive to the load current derived from one phase of a winding.

Control equipment shall include the following:

Top liquid temperature or winding temperature actuated switch(es).  The device shall include an indicator readable from base level and shall have electrical contacts for control of the auxiliary cooling equipment, and one additional contact which opens to alarm on high temperature.  For contact rating see table in Section 9.6.

Weatherproof and explosion proof, for transformers in hazardous areas, cabinets for control equipment located on the transformer at a height suitable for operation and maintenance by a person standing at base level.

Manually operated switch for choosing automatic or manual control.

All motor controllers, relays, terminal blocks, etc.

All conduit and wiring necessary to connect the control equipment into a complete, functional system.

The transformer shall have a weatherproof control cabinet with 120 VAC, single phase space heaters and terminal blocks for all alarm controls and CT wiring.

The control cabinet shall include one 15A, 120 VAC, 2 wire with ground type residual current device with socket outlet.

The power for the transformer auxiliary cooling equipment will be supplied by Purchaser and will be as shown on Purchaser Data Sheets.

Future Auxiliary Cooling

When "future" auxiliary cooling is specified, all items that cannot be safely installed while the transformer is energized shall be supplied and installed on the initial order.

[bookmark: __RefHeading___Toc453662992]5.4.	Tap Changer

Externally operated manual tap changer for de-energized operation, shall be provided on the high voltage winding.  The tap changer handle shall have provisions for padlocking, and shall provide visible indication of the tap position without unlocking.

For a given winding, the number 1 or the letter A shall be assigned to the tap having the greatest number of effective turns.  Unless otherwise noted in the Purchaser Data Sheets, the tap changer shall have five positions with four, 2.5% full capacity taps (see data sheets for number of taps above and below rated high voltage).  Tap changer internal mechanisms are to be readily accessible for inspection and repair without untanking the transformer.

[bookmark: __RefHeading___Toc453662993]5.5.	Low Voltage Termination

The low voltage bushings shall be located with flanges to terminate Segregated Bus Duct or Isolated Phase Bus and located as specified in the Data Sheets. The flanges shall be located such that any part of the Phase Bus Duct is not within the strike distance of the high voltage bushings.

[bookmark: __RefHeading___Toc453662994]5.6.	Annunciation

All alarm contacts shall be wired to screw type terminals in the fan control junction box.  All wiring connectors shall be solder-less compression, ring-type.

All DC signals, including wiring and terminals, shall be isolated by metal barriers from AC signals.

[bookmark: __RefHeading___Toc453662995]5.7.	General

All wiring insulation shall be rated 600V, 90°C, XHHW, type SIS.  Control wiring shall be minimum #12 AWG, standard copper.  Signal wiring shall be minimum standard copper.  For 5 ampere current transformers #10 AWG conductor shall be used.

Control wiring terminal boards shall be barrier type rated 600V, 30 amp. with washer head binding screws, General Electric Company Type EB-25 or equal.  Wiring and terminals shall be marked to agree with drawings.

The transformer shall be designed and constructed to be completely self-protected by its ability to withstand, without mechanical or thermal damage, the effects of six (6) external short circuits, as specified in ANSI Test Standard C57.12.90, Section 12.3,4.

All components, including relay coils, circuit breakers, etc., shall be 600V AC Class Industrial Grade.  All components shall be temperature and enclosure compensated.  Temperature operating range shall be 0°C to 55°C.  All thermal elements shall be designed and selected for a normal ambient operating temperature of 40°C.

The impedance between windings shall be as listed on the Purchaser Data Sheets with the standard ANSI tolerance of plus or minus 7.5%.  The Seller shall state in the test report the method used to determine the neutral zero sequence impedance.

Unless specified otherwise the noise level for each transformer shall not be higher than the limitation imposed by the latest revision of the NEMA TR1 standards.

Insulation for components shall be designed to withstand two times the maximum operating range of voltage plus 1000 volts for one (1) minute.

[bookmark: __RefHeading___Toc453662996]5.8.	Tanks

The main transformer tank and any attached compartment, piping, which is subject to operating pressure shall be designed to withstand, without permanent deformation, pressure 25% greater than the maximum operating pressure.

When shipped without liquid the tank shall be designed for vacuum filling (essentially full vacuum).  Auxiliary compartments, such as expansion tanks, when not designed for vacuum filling, shall be designated as such and provided with isolating valves.

The tank shall be fabricated from welded steel plate and the main cover shall be bolted or welded to the tank.  It will also have a fabricated base.  The base shall be suitable for mounting on a flat slab type foundation.

One or more manholes shall be provided in the cover.  Manholes shall be located and sized to permit change out of bushings.

Tank grounding provisions shall consist of two ground pads, welded on opposite corners of the base or on the tank wall near the base.  The pads will be drilled and tapped for standard NEMA two-holes on center.

[bookmark: __RefHeading___Toc453662997]5.9.	Provisions for Handling and Field Erection

Lifting Facilities

Means for lifting the complete transformer shall be provided. The bearings surfaces of the lifting means shall be free of sharp edges.  Lifting means, shall be provided for un-tanking the transformer.

Tank Centerline

Each transformer tank shall have centerline marks at the base and sides of the tank, on both axis, to facilitate accurate placement with respect to isolated phase bus and transformer foundation.

Moving Facilities

The base shall permit sliding or rolling (using pipe rollers) in the direction of both centerlines of the transformer and provision shall be made for pulling the transformer in these directions.

Jacking Facilities

Jacking provisions shall be located near the extreme ends of the junction of the base segments.  The jack ports or lugs shall be so designed that the lifting members of the jack can be inserted.

[bookmark: __RefHeading___Toc453662998]5.10.	Finish

After assembly, all equipment shall be thoroughly cleaned.  All mill scale, weld flux, oxides, oil, etc., shall be removed.  All burrs, castings scars and sharp edges shall be ground smooth and the equipment shall be given a rust preventive treatment.

The clean surfaces shall be painted with a rust-resistive prime coat and the Seller's standard finish coat unless specified otherwise.  The cleaned surfaces shall be primed the same day-they are cleaned.  Accessories shall have the same quality of paint as the transformer.  The manufacturer and trade names of the prime and finish coatings used on the transformer shall be described in the Sellers proposal.

Seller shall supply paint, matching each color used, for field "touch-up" after installation of the equipment.  Two (2) one-pint cans of each color shall be supplied per transformer.  The minimum paint finish thickness shall be 5.5 mil.

[bookmark: __RefHeading___Toc453662999]5.11.	Transformer Identification

Each transformer shall be identified by an embossed 316 stainless steel nameplate with lettering as specified on the Purchaser Data Sheet permanently attached by non-corrosive screws.  This nameplate shall be mounted next to the Seller's nameplate.

[bookmark: __RefHeading___Toc453663000]5.12.	Oil Preservation System

The oil preservation system should be a sealed bladder conservator system.   The system shall prevent air and moisture from contact with the oil by the use of a flexible rubber air cell in the conservator tank.  A positive oil pressure must be maintained on all gaskets above the tank cover.  A gas detector relay system shall be provided which collects accumulated gases at the high point of the cover.  The system shall include a gauge alarm contact and a gas sampling valve located at ground level.

"Bucholz”, gas/surge, "Fault Pressure" Relay - This device, complete with electrical contacts shall be mounted on the transformer tank and shall operate on a rate of pressure change; that is, the higher the rate of rise, the faster it shall operate.  It shall not operate on pressure change due to changes in transformer temperature or loading, but it shall operate on small internal short circuits.  For contact rating see table in Section 9.6.

[bookmark: __RefHeading___Toc453663001]5.13.	Surge Arresters

Metal oxide, station class surge arrestors, as specified in the Purchaser Data Sheets, shall be supplied.

[bookmark: __RefHeading___Toc453663002]6.	DOCUMENTATION

All engineering data provided for this equipment shall show equipment as specified, ordered and fabricated.  Engineering data, as listed, shall be supplied in the quantities shown and by the dates which will be supplied later.

[bookmark: __RefHeading___Toc453663003]6.1.	Drawing Requirements

Typical drawings are not acceptable unless they are revised to show only the equipment being furnished.  The prints and one reproducible of each drawing shall be provided for approval.  Two prints and one mylar of each drawing shall be provided for certified or construction drawings.  Seller drawings shall be supplied on AutoCad Release 12 or later release.  The Seller shall furnish with the proposal a firm date for submitting approval and certified drawings.  In general, weight and dimension data is required within six (6) weeks after receiving the order for transformers.  Reproducible drawings for approval shall be supplied as follows:

Structural Drawings, completely dimensioned, showing:

Nameplate Drawing

Plan and all elevations (Transformer outline drawings)

High voltage termination method (conduit, stub-ups to potheads, switches, or terminal chambers) Bushing Outline Drawings

Low voltage termination method (flange throat, conduit stub-ups to terminal chambers, or other specified termination method)

Location of all manholes

Location of all accessories

Anchor bolt locations

Ground pad locations

Total weight of transformer

Factory Test Reports (10 certified copies to be provided)

Center of Gravity

Centerlines marked on tank

Elementary Diagrams

An elementary (schematic) wiring diagram shall be furnished for the control scheme of the forced air cooling equipment and the load tap changing system.  

CT Saturation Curves.

Detailed Connection (wiring) Diagrams showing:

Interconnecting wiring of all components of the forced air cooling equipment and the load tap changing system.

Wiring of all devices with switches or electrical connections, including current transformers.

Identification of terminal blocks and all connections to be made by Purchaser.

Transformer Control Schematic and Wiring Diagrams showing purchaser's CT and control connection points.

[bookmark: __RefHeading___Toc453663004]6.2.	Spare Parts List

Complete spare parts list as provided for in AGREEMENT. 

[bookmark: __RefHeading___Toc453663005]6.3.	Installation, Operating and Maintenance Instructions

Installation, operating and maintenance instructions shall be shipped ninety (90) days before transformer shipment and shall cover all the equipment furnished (10 copies to be provided).

[bookmark: __RefHeading___Toc453663006]7.	TESTING AND INSPECTION
[bookmark: __RefHeading___Toc453663007][bookmark: __RefHeading___Toc453663007]
[bookmark: __RefHeading___Toc453663007]7.1.	Transformer Tests

Standard factory tests shall be done for each transformer.  The Certified Transformer Test Report shall be submitted for each transformer.  The tests shall be performed in accordance with the IEEE C57.12.90 and shall include:

Resistance measurements of all windings on the rated voltage tap of each transformer and at the tap extremes.

Ratio tests on the rated voltage connections and on all tap connections.

Phase-relation and polarity tests on the rated voltage connections.

No-load losses and exciting current at rated voltage on the rated voltage connections.

Impedance and load losses at rated current on the-rated voltage tap of each transformer, and at the tap extremes.

Applied potential and induced potential tests.

Regulation and efficiency at rated load and rated voltage.

Insulation resistance test (high voltage to ground, low voltage to ground, high voltage to low voltage).  (Temperature rise test shall precede dielectric tests.)

The transformer zero sequence impedance shall be, determined.

Lightning impulse test.

The high voltage winding shall also be tested for switching impulse voltage.

Doble power factor test (maximum 1.0%).

[bookmark: __RefHeading___Toc453663008]7.2.	Temperature Tests

Temperature rise test or tests shall be made on one unit only of an order covering one or more transformers of a given rating, provided that test data is not available from records of temperature tests on a duplicate or essentially duplicate transformer by the same Seller.

A gas-in-oil analysis shall be made before testing begins and after testing is completed.  The results shall be included in the test report.

[bookmark: __RefHeading___Toc453663009]Seller shall provide advance notice, in accordance with AGREEMENT, in writing to advise Purchaser of testing at the factory so the Purchaser or the Purchaser's representative can witness the testing.

[bookmark: __RefHeading___Toc453663009]7.3.	Loss Evaluation

The transformer Seller shall specify with his quotation guaranteed no load, full load, and total losses.  Total losses shall be for the self-cooled or base rating.

[bookmark: __RefHeading___Toc453663010]Losses at base load will be evaluated in accordance with AGREEMENT.

If the certified tests of the transformer show total losses to be greater than guaranteed values, the transformer purchase price shall be reduced by an amount equal to the product of the excess kW losses in accordance with AGREEMENT.

[bookmark: __RefHeading___Toc453663010]7.4.	Inspection

[bookmark: __RefHeading___Toc453663011]All materials used in the manufacture of the specified equipment and all work done, shall at all times be subject to inspection and the approval of the Purchaser or his authorized representatives in accordance with AGREEMENT.  These actions shall not release the Seller from any responsibility or liability hereunder.

The Purchaser shall be immediately notified of any unusual damage occurring during construction of the equipment and of all tests which do not meet specified or standard values.  The Purchaser shall be permitted at his option, to inspect such damage and/or test failures.

These tests may be witnessed by the purchaser's personnel on a non-interference basis.  Tests certificates are required on each transformer without additional costs in accordance with AGREEMENT.

[bookmark: __RefHeading___Toc453663011]7.5.	Notification

Seller shall provide written notice to the Purchaser, in accordance with AGREEMENT, of when the material or equipment is ready for inspection or testing. 

[bookmark: __RefHeading___Toc453663012]8.	SHIPPING AND HANDLING

The method of packing shall be suitable to protect the tank, radiators, core and coils, bushings and another auxiliary devices or accessories against corrosion, dampness, breakage or vibration injury that might reasonably be encountered in transportation and handling.

All auxiliary equipment shall be shipped in weatherproof packages unless identified otherwise for indoor storage only.  Outdoor packing material shall be such that it will provide weatherproof protection for the period of one year in outdoor storage areas.  Seller shall specify the additional cost of this packing if not normally provided.

All conduits and auxiliary equipment mounting positions shall be sealed and/or covered to prevent water damage during storage.

Transformer may be shipped filled with oil.  All valves, shipping covers, etc., shall be sealed and effectively crated to prevent tampering or removal while in transit.  If the transformer is shipped without oil it shall be pressurized with nitrogen and the oil will be shipped to the site separately.

If the transformer is shipped by rail, the Seller shall furnish a two-way (horizontal and vertical) impact recorder for each transformer shipped.  Recorder shall be attached to the carrier on which transformer is shipped.  Upon arrival, and before unloading the transformer, the impact recorder tape will be removed and inspected by Purchaser and the Carrier's Agent.  If in the opinion of the Purchaser and the Carrier's Agent or both that the impact recorder tape indicates rough handling during shipment, the Seller will be notified immediately.  The recorder tape will be retained by the Purchaser for study and shall be returned to the Seller when studies are completed.  Seller shall furnish with the shipping instructions, the manufacturer, tape and model number of the impact recorder he proposes to use.  Seller shall also state the maximum limit the recorder can register both vertical and horizontal before the Seller considers the transformer may have been damaged during shipment.  The Seller shall furnish the necessary information for releasing and returning the impact recorder.  If Seller provides truck shipment as means of carrier, use of impact recorder is not required.

Upon arrival the transformer will be inspected by the purchaser or his authorized representative for visual damage and internal pressure before unloading.  If any damage is found or suspected, the carrier and Seller shall inspect the transformer and advise as to what corrective action needs to be taken before proceeding with unloading.

Shipment of transformer shall be made so that the transformer complete with all accessories will arrive at its destination simultaneously.

Each item, crate or package shall be clearly marked or tagged showing an item number, equipment description and Seller identification number.









	9.	PURCHASER DATA SHEETS –  115/230 kV,  64/85/106 mva  ABB Design HU-Enron-1C

	

	
9.1	GENERAL
	

	
	
Customer
	Enron North America Corp.
	

	
	
Elevation Feet above MSL
	
<3300 feet
	

	
	
Minimum/Maximum Ambient Temperature (°C)
	
18.33/40
	

	
	
Humidity 
	
100%
	

	
	
Wind Velocity
	
100 mph
	

	
	
Sound Level (64/85/106 MVA)
	
80/82/83 dBA
	

	
	
Application
	
Generator Step Up
	

	
	
Atmospheric Pollution
	
N.A,
	

	
	
Seismic Zone (per UBC – 1997)
	
2
	

	
	
Color if other than Vendors Standard
	
ANSI 70 Light Gray
	

	
	
Number of Units
	
6 (Six)
	

	
	
Equipment Number
	
N/A
	

	
	
Service Engineer  (See Section 2) - (Yes-No)
	
Yes
	

	
	
Power for Auxiliary Devices
	
	

	
	
	Fans:		Volts/Phase
	
230
	
	
1
	

	
	
	Pumps		Volts/Phase
	
230
	
	
1
	

	
	
	Aux.		Volts/Phase
	
120
	
	
1
	

	
	
	Heaters	Volts/Phase
	
120
	
	
1
	

	
9.2
	
RATINGS
	

	
	
MVA  (at 65°C rise)
	
H:64/85/106
X,Y:32/42.5/53
	

	
	
Type 
	
Oil Filled
	

	
	
Type (Cooling) 
	
OA/FOA/FOA
	

	
	
High Voltage, kV
	
60
	

	
	
Low Voltage, kV
	
13.8, 13.8
	

	
	
Number of Phases
	
3
	

	
	
Frequency, Hertz
	
60
	

	
	
Oil Preservation System (Sealed tank, Inert gas, Conservator)
	
Conservator
	

	
	
Insulation/Coolant (Mineral oil, askarel)
	
Mineral Oil
	

	
	
Impedance - % on OA base (H-X,Y   64 MVA)
	
10 %
	

	
	
	Impedance will be rated at the listed percentage at rated (MVA) voltage and self-cooled MVA.
	

	
	
System Fault Current RMS Symmetrical, kA
	
ANSI C57.12.00
Sec 7.1.5 
	

	
	
Grounding
	
	

	
	
	HV Winding
	
Grnd Wye
	

	
	
	LV Winding 
	
Delta
	

	
	
Insulation:  The winding terminal insulation classes and withstand test for which they are designed shall be as follows:
	

	
	
	
	
	
	
	
	

	
	
	High H
Line
	
	Low X,Y

	
	(Ho)
Neutral
	

	
	
Class KV
	
60
	
	
15
	
	
15
	

	
	
Full Wave BIL (kV)
(Bushing/Winding)
	

900/750
	
	

110/110
	
	

110/110
	

	
	
Temp. Rise (°C)
	
65
	
	
65
	
	
65
	

	
	
Number of Windings
	
3
	
	
3
	
	
1
	

	
9.3	WINDINGS
	

	
9.3.1
	
High Voltage
	

	
	
Rated Line Voltage, kV
	
60
	

	
	
Connection (Delta, Wye, etc)
	
Grnd Wye
	

	
	
Insulation Level (BIL) kV
	
750/550
	

	
	
Taps

	Number
	


4
	

	
	
	Step Size - %
	
2.5
	

	
	
	Number (Below and above normal, full capacity)
	
+2 & -2
	

	
	
Tap Changer
	
	

	
	
	Type (Manual or Automatic)
	
Manual
	

	
	
	Operation (Energized-LTC or de-energized)
	
De-energized
	

	
	
	No load taps shall be removed
	
N/A
	

	
9.3.2
	
Low Voltage 
	
	

	
	
Rated voltage, Kv
	
13.8/13.8
	

	
	
Connection (Delta, Wye, etc.)
	
Delta
	

	
	
Connection brought out through bushings (Yes/No)
	
No
	

	
	
Terminal Board for Wye or Delta operation
	
N/A
	

	
	
Terminal Board for Series or Multiple connection
	
N/A
	

	
9.3.3
	
Neutral
	
	

	
	
Connection
	
	

	
	
Direct Grounding  (Yes/No)
	
Yes, Bushing
	

	
	
Resistance Grounding
	
N/A
	

	
	
	Resistance, ohms
	

	

	
	
	Time, sec.
	

	

	
	
	Voltage, volts
	

	

	
	
	Current, amps.
	

	

	
9.3.4
	
Angular Displacement
	
ANSI Standard
	

	
9.4	CONNECTIONS
	

	
9.4.1
	
High Voltage
	

	
	
Overhead Line
	
Yes
	

	
	
Underground Cable
	
N/A
	

	
	
Bus
	
	

	
	
Location
	
	

	
	
Top
	
Yes
	

	
	
Sidewall
	
	

	
	
High voltage line bushings will be located:
	
Top
	

	
	
ANSI Segment 
	
3
	

	
	
HV bushing material
	
Porcelain
	

	
9.4.2
	
Low Voltage 
	
	

	
	
Overhead Line
	
	

	
	
Underground Cable
	
	

	
	
Bus
	
Non Seg Phase Bus
	

	
	
Location
	
Segment 1
	

	
	
Top
	
-
	

	
	
Sidewall
	
Yes

	

	
	
LV Bushing Material
	
Porcelain
	

	
9.4.3
	
Neutral Location of:
	
	

	
	
	High Voltage
Neutral Bushing
	
	Low Voltage
Neutral Bushing
	

	
	
	
	
	
	
	
	

	
	
	High H
Line
	
	Low X,Y

	
	(Ho)
Neutral
	

	
	
Class KV
	
60
	
	
15
	
	
15
	

	
	
Full Wave BIL (kV)
(Bushing/Winding)
	

900/750
	
	

110/110
	
	

110/110
	

	
	
Temp. Rise (°C)
	
65
	
	
65
	
	
65
	

	
	
Number of Windings
	
3
	
	
3
	
	
1
	

	
9.3	WINDINGS
	

	
9.3.1
	
High Voltage
	

	
	
Rated Line Voltage, kV
	
60
	

	
	
Connection (Delta, Wye, etc)
	
Grnd Wye
	

	
	
Insulation Level (BIL) kV
	
750/550
	

	
	
Taps

	Number
	


4
	

	
	
	Step Size - %
	
2.5
	

	
	
	Number (Below and above normal, full capacity)
	
+2 & -2
	

	
	
Tap Changer
	
	

	
	
	Type (Manual or Automatic)
	
Manual
	

	
	
	Operation (Energized-LTC or de-energized)
	
De-energized
	

	
	
	No load taps shall be removed
	
N/A
	

	
9.3.2
	
Low Voltage 
	
	

	
	
Rated voltage, Kv
	
13.8/13.8
	

	
	
Connection (Delta, Wye, etc.)
	
Delta
	

	
	
Connection brought out through bushings (Yes/No)
	
No
	

	
	
Terminal Board for Wye or Delta operation
	
N/A
	

	
	
Terminal Board for Series or Multiple connection
	
N/A
	

	
9.3.3
	
Neutral
	
	

	
	
Connection
	
	

	
	
Direct Grounding  (Yes/No)
	
Yes, Bushing
	

	
	
Resistance Grounding
	
N/A
	

	
	
	Resistance, ohms
	

	

	
	
	Time, sec.
	

	

	
	
	Voltage, volts
	

	

	
	
	Current, amps.
	

	

	
9.3.4
	
Angular Displacement
	
ANSI Standard
	

	
9.4	CONNECTIONS
	

	
9.4.1
	
High Voltage
	

	
	
Overhead Line
	
Yes
	

	
	
Underground Cable
	
N/A
	

	
	
Bus
	
	

	
	
Location
	
	

	
	
Top
	
Yes
	

	
	
Sidewall
	
	

	
	
High voltage line bushings will be located:
	
Top
	

	
	
ANSI Segment 
	
3
	

	
	
HV bushing material
	
Porcelain
	

	
9.4.2
	
Low Voltage 
	
	

	
	
Overhead Line
	
	

	
	
Underground Cable
	
	

	
	
Bus
	
Non Seg Phase Bus
	

	
	
Location
	
Segment 1
	

	
	
Top
	
-
	

	
	
Sidewall
	
Yes

	

	
	
LV Bushing Material
	
Porcelain
	

	
	
	
	

	
	
	
	
	
	

	
9.4.3
	
Neutral Location of:
	
	

	
	
	High Voltage
Neutral Bushing
	
	Low Voltage
Neutral Bushing
	

	
	
On transformer cover
	
Yes
	
	
Not Applicable
	

	
	Neutral Bushing Material
	Porcelain
	
	

	
9.4.4
	
High, low, and neutral bushings shall be located as previously described, be porcelain and rated as follows:
	

	
	
Terminals
	
H
	
	
X & Y
	
	
(Ho)
	

	
	
Number
	
3
	
	
3
	
	
1
	

	
	
	KV Class
	
60

	
	
15
	
	
15

	

	
	
	BIL (KV)
	
900
	
	
110
	
	
110
	

	
	
	Amperes
	
*
	
	
*
	
	
*
	

	
	
	Creepage
 	Distance (in)
	
Later
	
	
Later
	
	
Later
	

	
	
(All transformer bushings shall have bronze threaded studs.  Terminals will be furnished by others).

*  Vendor to determine.
	

	
	
	
	

	9.4.5
	Cable Data – To be supplied Later
	N/A
	

	9.5
	ACCESSORIES
	
	

	
9.5.1
	
Phase Current Transformers - (Yes/No)
	
Yes
	

	
	
Item
	
	
HV
	
	
LVX
	
	
LVY

	
	
Relaying
	
	3 per phase
1200:5,MR,C800
	
	2 per phase
4000:5,MR,C800
	
	2 per phase
4000:5,MR,C800

	

	
	
Metering
	
	

	
	
	
	

	

	
	Trans. OL Protection
	
	
	
	
	
	
	

	
9.5.2
	
Neutral Current Transformers - (Yes/No)
	
Yes
	

	
	
	If yes, Ratio:
	
1 x 1200:5,MR
	

	
	
	Accuracy Class
	
C800
	

	
9.5.3
	
Sudden (Fault) Pressure Relay (63)  (Buchholz) Required

	
Yes
	

	
9.5.4
	
Thermal Relay (49) Required - (Yes/No)
	
Yes
	

	
9.5.5
	
Surge Arrestor Required - (Yes/No)
	
Yes
	

	
	
	Rating
	
144 kV MCOV
	

	
	
	Type
	
Metal-Oxide
	

	
9.6
	
ALARM CONTACT RATINGS
	

	
	
Non-grounded alarm contacts shall be suitable for interrupting:
	

	
	
1)	0.02-ampere direct-current inductive load
2)	0.20-ampere direct-current non-inductive load
3)	2.5-ampere alternating-current non-inductive or inductive load
250 volts maximum in all classes

	




	10.	VENDOR DATA SHEETS

	
	These data sheets are supplementary to the data sheets in Attachments A, B, and C, if attached.

	

	
	Equipment No.
	HU-Enron-1C
	

	
	
Vendor
	GE
	

	
	
Purchase Order No.
	 
	

	
	
Item No.
	
	

	
	Factory Location
	
	

	
	
Factory Address
	
	

	
	
Vendor’s Requisition No.
	
	

	
	
Serial No.
	
	

	
	
Shop Order No.
	
	

	
	
Unit Purchase Price (If not given on Purchase Tender)
	
	

	
	
Instruction Book No.
	
	

	
	
Replacement Parts Book No.
	
	

	
	
Voltage Rating
	
60
	

	
	
KVA Rating at 55°C
	
N.A.
	

	
	
KVA Rating at 65°C
	
106,000
	

	
	
Voltage Tap Settings (No Load)
	
	

	
	
BIL
	
	

	
		Pri.
	750X550
	

	
		Sec.
	110
	

	
	
Form:
	
	

	
	
	Core
	
Core
	

	
	
	Shell
	
	

	
	
Outline Drawing No.
	
	

	
	
Control Diagram Drawing No.
	
	

	
	
Elementary Diagram Drawing No.
	
	

	
	
Connection Diagram Drawing No.
	
	

	
	
No-Load Loss at Rated Voltage – KW
	N.L. = 52.5
L.L. = 
MVA
Aux = 7.2@106MVA
	

	
	
Total Losses, Including Auxiliary Losses at Full Load-Watts
Equal to 90.1 MW at 0.85 pf, or 106 MVA. 
	
	

	
	
% Efficiency at % Rated Load Equal to 63 MVA:
	
150%
	
	
	

	
	
	100%
	
	
	

	
	
	75%
	
	
	

	
	
	50%
	
	
	

	
	
	25%
	
	
	

	
	
% Regulation at Rated Load
	
	

	
	

	
Load
	
	
PF 100%
	
	
PF 85%
	

	
	

	
100%
	

	
	
	
	

	
	
	90%
	
	
	
	
	

	
	
	80%
	
	
	
	
	

	
	
	70%
	
	
	
	
	

	
	
	60%
	
	
	
	
	

	
	
Average Resistance HV to Neutral         ohms at 25°C.   Average Resistance LV line to line
           ohms at 25°C.

	
	
Exciting Current - Amperes HV
	

	
	
Exciting Current Per Cent Full Load
	

	
	
Noise Level
	

	
	
Type of Cooling:
	
OA/FA/FA

	
	
Cooling Losses for
	
Fans
	
	
Pumps

	
	
	Total No. Required
	
	
	

	
	
	Total Loss (KW)
	 
	
	


	
	
Temperature Indicatory Type
	

	
	
	Alarm Contacts - (Yes/No)
	

	
	
Oil Level Gauge Type
	

	
	
	Contacts - (Yes/No)
	

	
	
No. of HV Ratio Adjusters
	

	
	
Ratio Adjusters Operating Height from Ground
	

	
	
Conservator - (Yes/No)
	
Yes

	
	
Total Weight
	

	
	
Untanking Weight at Heaviest Place
	

	
	
Type and Weight of Oil
	

	
	
Gallons of Oil
	

	
	
	Main Tank
	

	
	
	Conservator tank   
	

	
	
Height Over HV Leads
	

	
	
Height Over LV Leads
	

	
	
Shipping Heights
	

	
	
Projected Floor Space (Assembled)
	

	
	
Untanking Height
	

	
	
Tank Operating Pressure Range
	

	
	
Tank Designed for Full Vacuum - (Yes/No)
	

	
	
	or Partial Vacuum at
	

	
	
Cover:
	

	
	
	Welded
	
X

	
	
	Bolted
	

	
	
Impedance % on KVA Base
	
10% @ 64 MVA

	
	
Zero Sequence Impedance percent on KVA Base
	

	
	
Auxiliaries
	

	
		Device
	Device
	
	No.
	
	Phase
	
	Voltage
	
	FLA
	
	LRA

	
	
	Fans
	
	
	
	
	
	
	
	
	
	

	
	
	Pumps
	
	
	
	
	
	
	
	
	
	

	
	
Other Protective Devices
	

	10.1
	BUSHING DATA
	

	
	
No of:
	

	
	
	HV
	

	
	
	Volts
	

	
	
	Amp
	

	
	
	Cat. No.
	

	
	
	Type
	

	
	
	Wt.
	

	
	
	ANSI Std. - (Yes/No)
	

	
	
	Key
	

	
	
	Terminal Stud Dia.
	

	
	
	Thds/in.
	

	
	
No. of:
	

	
		LV
	

	
		Volts
	

	
	
	Amp
	

	
	
	Cat. No.
	

	
	
	Type
	

	
	
	Wt.
	

	
		
	ANSI Std. - (Yes-No)
	

	
	
	Key
	

	
	
	Terminal Stud Dia.
	

	
	
	Thds/In.
	

	
	
Surge Arrester:
	

	
	
	Manufacturer
	
ABB

	
	
	Model
	

	
	
Deviations or variations from purchaser’s specification.  (List on separate sheet.)


	

Exhibit A-2

Electrical Losses Guaranty and Liquidated Damages



	
UNIT DESCRIPTION
	ELECTRICAL LOSSES
GUARANTEE
	APPLICABLE    
LIQUIDATED DAMAGES

	
	
	

	Generator Step Up Transformer* ( ) Phase
	Total Losses   kW
	$2,000/kW

	
	
	




Base rated load:	

* Electrical Losses to be based on the lower MVA (base) applicable to the Unit and the Electrical Losses Guarantee assumes the cooling fans are not in operation.  Total losses are defined to be the sum of the no load losses and the load losses.


Exhibit A-3

Performance Test Standard



CHANGE ORDER 2[revise]
24-LM6K-2-99
