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Generator Interconnection Data Sheet









For Wholesale Generators Connected



to the PG&E Electric System



“at Voltages 60 kV and Above”



for the 



Rock Creek Retrofit Project 



A Project of Davis Hydro 





�Generator Interconnection Data Sheet



Note:  Generators who are submitting a Completed Application pursuant to PG&E’s Transmission Owners Tariff must completely fill out this Generator Interconnection Data Sheet as an integral part of their application.





1.	General Project Information

A.�Project Name

Street Address

City, State

Zip Code

Phone Number

Fax Number

Email Address�___Rock Creek Retrofit ___

___Rt.70,   Mile 12.2Plumas County____

________California_________, _____

_______________95616_____________

___530 753-8864, 0562__________________

___530 753-4707__________________

___hydro@davis.com_______________��



B.�Developer Name

Street Address

City, State

Zip Code

Phone Number

Fax Number

Email Address�___ Davis Hydro, LLC

___27264 Meadowbrook Drive________

___Davis CA                                    ____

___95616_________________________

___530 753-0562  __________________

___530 753 4707 _________________

___hydro@davis.com ______________��



C.�Site Owner Name

Street Address

City, State

Zip Code

Phone Number

Fax Number

Email Address�___US Forest Service and PG&E           

___Plumas National Forest. Feather River Ranger District ___875 Mitchell Ave. ______

     Oroville, CA 95965-4699

    530  534-7984

___ _____

_________________________________

_________________________________��

D.	The anticipated operation date:          6/10/05

2.	Type of Project (select one)

Cogeneration�______�Reciprocating. Engine�______��Biomass�______�Steam Turbine�______��Gas Turbine�______�Wind�______��Hydro�___X__�Other

Describe:_____________�______��Photovoltaic�______����

3.	Maximum generator power delivered to PG&E grid at Point of Interconnection

Generator rated output�+	__1,600___�kW��Less generator auxiliary load:�           Nil �kW��Maximum net power delivered to PG&E Grid:�=	__1,600___�kW��Standby load to be served when generator is OFF:�	___1 kW__�kW��

4.		Generator Information    (TBD means to be determined, following PG&E’s requirements or preference) 

We expect to have two generators.  The largest generator will be smaller than 850 kW. The others will be smaller.  We expect to use standard induction generators.  Each will have their own power factor correction capacitors to bring the PF up to between .93 and .96.  We will install multiple ground fault relaying on the generator side.  We will also have phase voltage and current imbalance detection on the secondary side of the transformer.  



We oppose frequency metering as unnecessary at this scale, but will comply.  .



A.�Manufacturer�_______TBD_______________����B.�Year Manufactured�_______New___________����C.�Rated Size:�kW:  

KVA:

Terminal Voltage

Power Factor (%):�~ 850_Largest

~ 1 MW

__4160/2400_



~84���D.�Type:

(select one)

WE prefer, for simplicity, Induction machines with PFCCs. �

Induction:

Synchronous:

D.C. with Inverter:�

_X_or per PG&E

_ per PG&E 

________�No Preference – consult with PG&E ��E.�Synchronizing

If Synchronous 

�

Auto

Manual

Relay Supervision (y/n)�

___X_____

________

_Device 25 _______���F.�Voltage:�

Output

Interconnection�

4160�

kV

kV��G.�Phase:

(select one)�

1(

3(�

________

____3____���H.�Connection (Where?)

(select one) (Generator/Transformer)�

Delta

Grounded WYE

Ungrounded�

Perferred or PG&E 

________

________���I.�Inertia Constant

(if known)�

____________�

lb-ft(���J.�Generator Voltage Regulation Range�

_____________����K.�Generator Power Factor Regulation Range�

_____________����

5.	Generating Grounding Templates



	Indicate type of ground detection below:

a. Wye Grounded/Delta Ground Bank with Overcurrent Relay�_____��b. Wye Grounded/Broken Delta�:  Ground Bank with Low Pick-up Overvoltage Relay�_______��c. Current Transformer with Overcurrent Relay: In Neutral of Dedicated Transformer�__X____��d. Potential Transformer with Voltage Relay� NOTEREF _Ref489190291 \h � \* MERGEFORMAT �1�:  In Neutral of Dedicated Transformer�__X_��Other:�_��

All above methods produce false tripping due to uneven surge and uneven current transformer saturation  during start-up.  This site is on a long feeder prone to noise and transients.  We will be work with PG&E engineers to minimize nuisance tripping.  



We will expect to install both c and d and adjust the trip current and voltages based on field experience.  We will follow PG&E guidance.

6.		Step-Up Transformer Data

A.�Rated MVA�_~ 1.75�MVA��B.�Cooling Type�_____oil/ air__________��C.�Impedance - Z	�___TBD__�% Impedance��D.�Primary Voltage

�Secondary Voltage�12 kV



4160/2400 /480 �KW   1.75�

KW 1.75��E.�Available H.V. Taps�_________

_________

_________

_________

_________

_________�kV

kV

kV

kV

kV

kV�Available L.V. Taps�_________

_________

_________

_________

_________

_________�kV

kV

kV

kV

kV

kV��F.�Please indicate present tap settings:�H.V Tap: 12 KV/ Per PG&E

L.V Tap: 4160/2400, 480 (two transformers) �kV

V���G.�Does transformer have tap changing under load?�___NO________��H.�Is transformer a regulating-type transformer?  NO

If yes, please indicate regulating voltage range and the number of steps.

_____________ kV to ______________ kV	Number of steps _________��I.�Please indicate how the transformer windings are connected: TBD 

    What services are permitted and recommended.  

                                       Follow PG&E recommendations. �We have proposed  delta – Y and Y delta for the two sizes.  ���H.V. Side:

(Largest)�____

____

_X__�Wye

Grounded Wye

Delta�L.V. Side:�____

__X_

____�Wye

Grounded Wye

Delta��J.�Transformer Fuse �Type:�__PGE_____�Size�_100 A / 15 A ��K.�If the transformer test report is not available, please provide the following impedances using the MVA base given in (10.A) above:���RT

XT

BT

GT�per unit resistance

per unit reactance

per unit magnetizing susceptance

per unit core loss conductance�_________

_________

_________

_________�pu

pu

pu

pu��L.�Other comments regarding the transformer?

We will follow PG&E’s requirements.  We expect that we will be using ungrounded delta generators.  This suggests wye on the low side of the transformer which can be used for ground overcurrent detection on the primary.  We will follow PG&E recommendations.

_________________________________________________________________________��M�Desired transformer connection:  (Largest Transformer) ���Delta�Grounded 

Wye�Ungrounded 

Wye��  PG&E Side�____X___�________�________��Generator Side�________�___X_____�_______��

7.	Please provide two original prints and one reproducible copy (no larger than 36” x 24”) of the following:

SITE DRAWING to scale, showing generator location and point of interconnection with PG&E.



			See Drawing RC- E- 2



For generation greater than 1000 kW provide the following:

Substation grounding drawings showing all ground connections.



			See Drawing RC – E – 2 



A list of the amount and location of the shunt capacitor compensation that will be provided (induction generators only).



			(As needed) 



SINGLE LINE DIAGRAM, showing switches/disconnects of the proposed interconnection, including the required protection devices and breakers.��See Drawing RC – E – 1�

THREE LINE DIAGRAM, showing the proposed CTS and PTs as they are connected to the relays and meters.



		See Drawing RC – E – 3



DESCRIPTION of operation and elementary drawings, showing the synchronization (if appropriate), and tripping of breakers by the required relays.  (If not provided, they may be requested after approval of the single and three line diagrams.)

LIST of relays, switches and revenue meters (if customer provided), disconnects, etc., specified to meet the requirements of PG&E’s Interconnection Handbook and include the following information:.

Manufacturer’s name and model number, with each device listed.

Range of available settings.

Proposed settings.

Ratio of associated current and potential transformers.  If multi-ratio, state the available ratios and which one is proposed.



We will supply all requested information.  Currently we are requesting advice on the following:



	We will request 12 kV service with 12 kV metering.  

			We assume probably will use two transformers 12,000/4160   and 12,000/480 

		We assume PG&E will supply the:

				Hi side Current Limiting fusing, local lightning arrestors

				Hi side Fused Disconnects & Fuses

				Primary metering CTs and VTs.





8.		Proposed breakers will be equipped with�:

Undervoltage Release�__X__��D.C. Trip�_____��



9.	The following information is required for Induction Generators only.

Do you wish reclose blocking?  To be discussed.



	Note:  we test automatically.  Sufficient capacitance may be on the line now, or in the future, and your generator may self-excite unexpectedly.  



	Ok.  We will Look at it with your engineers and add PFC capacitors as appropriate



We will work with PG&E to install whatever PFCs capacitors  required for stable operation.  Normally we recommend PFCs to bring the PF at transformer primary to about .95 at the transformer.  Each induction generator will have parallel PFC’s to match; a small set is placed at the generator along with surge suppressions (not shown), and a larger placed set behind a contactor as shown.  However we have not had experience with such long high-capacitance distribution system radials, and will work with PG&E for a stable system.



Sections 1- 14 have been skipped as no generator has been specified.  The intentions is to take guidance from PG&E on preferred generation type at this location.  At this scale the economics of either type are similar.



At this point, we need to know what is the maximum size units we can install on the North Fork Feather River feeder in the Rock Creek area.



Information contained in Sections 10 through 15 is required only for synchronous generators.  It is acceptable to provide IEEE block diagrams for the dynamic data specified in Sections 10 through 15.





15.	Turbine-Governor Information

Please complete Part A for steam, gas, or combined-cycle turbines, Part B for hydro turbines, and Part C for both.

B.	Hydro turbines: (these have not been specified so the following is our expectations) 

1.)�What is the turbine efficiency at rated load?�____82____�% - Typical ��2.)�What is the length of the penstock?�   160______�ft��3.)�What is the average cross-sectional area of the penstock.

�We expect two penstocks one 3’diameter, and the second 4.5’ in diameter._________�ft2

This is determined by equipment size permitted. ��4.)�What is the typical maximum head (vertical distance from the bottom of the penstock, at the gate, to the water level)?�

__88____�

ft��5.)�Is the water supply run-of-the-river or reservoir?�__RR______���6.)�What is the water flow rate at the typical maximum head?�__250____�ft3/sec��7.)�What is the average energy rate?�_________�kW-hrs/acre-ft��8.)�What is the estimated yearly energy production?



�5 - 8 GWH__�Depending on capacity permitted��

C.	Complete this section for each machine, independent of the turbine type.

1.)�Turbine manufacturer�______T.B.D.___���2.)�Maximum turbine power output (Shaft) �_1.8___(shaft)______�MW��3.)�Minimum turbine power output (while on line )�__1.6__(wire)_�MW��4.)�Governor information:  � No goverror ����a:	Droop setting (speed regulation)�___None __________����b:	Is the governor mechanical-hydraulic or electro-hydraulic?  (Electro-hydraulic governors have an electronic speed sensor and transducer.)�����c:	Please provide below any time constants you have from the manufacturer describing the speed response of the governor.  Be sure to identify each time constant.

______________________________________________

______________________________________________

______________________________________________�

No Governor



_________________

_________________

_________________�





sec

sec

sec���d:	Other comments regarding the turbine governor system?

____________None____________________________

____________________________________________

____________________________________________

______________________________________________����

Completed By:  	Richard D. Ely,          Date:  	____5/11/04____________________________

Phone Number:	__530 753-8864  Fax Number:	_530 – 753-4707  E-Mail address:	 Hydro@davis.com

�  This is PG&E’s preferred ground detection.

� Capacitor Trip is not acceptable.



August 3, 2000



Pacific Gas and Electric Company
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