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May 6, 2005

Mr. John Vardanian

Interconnection Engineer


PG&E 

P.O. Box 770000

San Francisco CA 94117

Ref: E-mail 21 April 

Sub: Rock Creek Diversion Project Interconnection

Dear John: 

Thank you for the preliminary review.  I am responding informally and including the text of the requests so as to make the responses clear. 

Our Distribution Planning has reviewed your most recently submitted application.  Below, please find a list of items needing further clarification or changes to the application.
1.a The single and three line diagrams only show one set of metering.
That is correct.  We suggest it makes most sense to build the site with standard PG&E pole or bar mounted CTs and PT, with normal external metering for outgoing power.  As the pole is new and robust, and PG&E has a standard approach to pole primary metering, we request that PG&E installs their standard metering as shown in the Interconnection Guidelines and our site drawing. 

 As PG&E will be leasing the site and the site has excess wiring, switchboard, and conduiting capacity due to disuse of heavy duty lower gate equipment, it makes sense to obtain the small amount of in-dam power directly from some of the unused services that are there as part of the lease.  The hydro station service requirements are very small, and it makes little sense to erect a separate service when the needed incidental power could be estimated and included in the leasing arrangements.  The usage will be determined entirely by the number of nuisance trips, but is unlikely to exceed 10 kWH per year after start-up and shakedown
. 

1.b In addition to PG&E’s metering, Davis Hydro will need work with the ISO to satisfy their metering requirements.  

This is understood.  The generation will be less than 1 MW and not currently sellable through the ISO.  Should ISO regulations change, Davis Hydro will adjust the metering as necessary. 

1.c PG&E will require phone service for its metering.  DH’s metering drawings should be submitted to PG&E in advance for approval.

SBC telephone service box is available at the site.  We show this connection on Drawing RC-E-4 from an existing phone company junction box.  However, phone service is very poor in this area, and no cell service is available, so manual reading is expected due to remoteness
.
2. PG&E will install an air switch on the PG&E side of the metering.  DH is responsible for installing the line overcurrent protection on the generator side of the metering.  This device must coordinate with PG&E's source side protective device for both phase and ground faults within DH’s facility.  The proposed fuses are not acceptable.  A circuit breaker with phase and ground overcurrent relays is required. 

We will supply a 21 kV CB per PG&E’s requirements
, and will appreciate assistance in relay coordination settings.  We have redesigned the site and relaying to accommodate the circuit breakers.  Previous drafts of the enclosed drawings should be discarded. 

While we will comply with the request, we feel that fuses are safer here due to fast clearing and high reliability
. A primary circuit breaker seems excessive since we have device 52 in series triggered by numerous devices, sensitive to any phase imbalance or p-g fault.  It would seem we should be able to coordinate some small fuses ( normal, electronic, or semiconductor) for this application.   Primary CB’s tend to let through 5 cycles of low resistance fault current.  We request any suggestions on fusing with which PG&E is comfortable.
3. Please provide the nameplate data for this transformer. 

The following note is from my supplier.  
500 KVA, Oil Substation Type Transformer, 21,000 Volts Y; Connected Primary, 4,000 Volts Delta Connected Secondary, with 2 Taps above and below on primary (2 1/2% each).
3.a  DH is proposing a 3 phase pad-mounted, step-up transformer connected Y-Delta.  Typical PG&E pad-mount transformers are connected Delta-Y to get the proper voltage transformation on a 3 wire distribution system, as is the case here. 
We suggested this arrangement for the following reasons:
· Either Y:Delta or Delta:Y configuration is suggested for 3rd harmonic containment.
_________________

· Y:Delta is suggested as the most common generation protection arrangement by Blackburn in Westinghouse’s Applied Protective Relaying
.

· Y:Delta is suggested as typical by PPL
.  Also it is the customary wiring as shown by Powerbase Automation Systems who have relayed hundreds of sites in Asia and Canada.

· Y on PG&E’s side of service transformer is suggested as plausible by:

· PG&E shows the scheme as “commonly used” ground fault detection (Section G.2.5.4.1).

· Section G.2.5.4.3 would require a separate grounding transformer if we wired delta on the system side creating complexity.

· This configuration is shown as the first preferred ground detection scheme in PG&E’s Figure G2-7
 for 3 wire service (shown at 12 KV).

· The existing Rock Creek dam service is wired ungrounded Y on the primary side.

This arrangement was selected as the arrangement that could most easily and reliably be relayed for sensing faults on and protecting PG&E’s system.
 If the transformer connection is revised, the ground fault detection scheme for the generator must also be revised.
Should PG&E feel their conventional distribution approach (delta on high side) is preferred, the applicant is pleased to revise.  We would then suggest ungrounded 480 Y on the customer side, with the generator wired delta.  We have sites like this where a PG fault is only an alarm condition.  The configuration selection was made solely for protecting PG&E’s system
.

The transformer terminology on the single line diagram implies a Delta-Y connection (21kV- 4160/2400), which is suitable for four-wire systems.  This should be clarified.

The drawing has been clarified.  The 2400 reference was misplaced.  We were looking at the ground bank effect of the Y windings on the generator.

Redundant relays are required for all multi-function microprocessor relays and should be shown on the single and three line diagrams.
 We have provided and will provide multiple physically separate relays.  Please see relay list.  These are also identified on the 1 line with heavier circles. 
 Specific relays and proposed settings should also be provided.
We provide proposed settings in the relay list.  We also provide, our references, and guide settings as provided by PG&E and other utilities.  We have found in sites with which we are familiar, all settings end up being adjusted due to field conditions.  We expect to tighten our relays, if permitted, to a target of 3 false trips a year.
The manufacturer's name and model number for all relays and switches should be submitted with the application.

These will be provided in the construction drawings submitted for approval.  They will be in accordance with submitted plans and drawings and PG&E’s interconnection handbook.  At this point we are requesting information on any particular relaying requirements, as we understand that we are limited in this area by substation capacity.
4. DH is proposing to connect their distribution panel into the existing PG&E distribution panel.  This may not be allowed.

It is shown here to engender this discussion.  The station service power requirements of a 400-500 kW hydro plant running 24 hours a day under remote control are very small
.  The dam has large excess capacity in electrical panel space, conductors, and conduit because the large motors to raise the lower gates from the gate house have been disconnected, yet the conduiting, panels, and some conductors remain.  This has made numerous conduits, panels, and junction boxes redundant and, frankly, in need of repair, removal, or upgrading.  We suggest that as part of our lease that we remove unused and disconnected equipment in this area and rehabilitate the electric services.  In exchange – as part of the lease  - we will request electrical service for the plant’s contactors, and controls.  This arrangement will be neater, cleaner, and more under PG&E’s observation and control than having a separate service.


5. In our recent meeting we had informed DH that the maximum level of generation that could be connected to the distribution system at the proposed location, without major substation upgrades, was 400 kW. 
DH was, and, is grateful for the informal help and suggestions provided to date.  DH understood that proposing more than 400 kW would require some careful examination and modeling at our expense.  We hope to fund that examination at this point.  We provided documentation that there is apparent capacity on the transformers, and would be glad to underwrite some monitoring – now, while generation is high and demand low.  We are also willing to force cool the three transformers, if necessary
.


6. The application indicates a generator size of 500 kW.  Please confirm whether DH wants PG&E to study the 500 kW level.
We respectfully request reexamination of a power level about 13 % above the 400 kW guideline.  500 kW is shown for an upper limit for design sizing of equipment as an upper design goal given the site geometry.  We would like an engineering examination of how close to 500 kW we could operate without major substation upgrades.  We have briefly discussed the phraseology of this capacity study request with John Vardanian and we interpret his suggested wording as follows. 

Please examine, at our expense, a 600 Hp generator consisting of a conventional induction Siemens 606 RPM induction motor directly connected to an Ingersoll-Rand mixed flow pump.

Updated Discussion: 

Please note that we show two options for connecting device 59N1 depending on PG&E’s preference.  One uses existing distribution transformers, while the other (after the air switch) uses dual secondary metering transformers for reclosure.

For energy calculations an excellent approximation for the Ω2I is a 600 RPM municipal water pump.  The momentum and the energy is in the water, not in the angular momentum of the equipment.

We are aware that Camp Creek is seasonally exceeding its contracted amount, and that Oak Flat may be increasing their output in the future under FERC demands.  A seasonal, or conditional output, approach would be acceptable.

We have provided a CD of site pictures for your referral.  These are not keyed to any drawing, but are grouped by physical area.  We will be pleased to provide a picture-key drawing if useful. 

I hope this submission addresses your concerns, and clarifies our request, and that we have interpreted your questions correctly.  Finally, DH would be grateful for any additional suggestions.  Please request any clarification or corrections needed, in the manner most convenient to you.

Respectfully,

Richard Ely,

Principal
Davis Hydro, LLC.

cc: 

J.  Gourley

April 21 E-mail cc list

W. Zimke

Enclosures:


Relay List: (5/6/05)

RC-E-1(5)
Single Line                       (PRINT ALL DRAWINGS AT 11”x17”)

RC-E-3(5)   
3 Line Protection Relaying 

RC-E-5(2)
Schematic (ladder logic format)

RC-E-4(2) 
Interconnection Site Plan

General reference material:


RC-T-8(1)
Francis Turbine Setting

RC-T-9(0)
Existing and Planned Central Section and Plan

Reference Photo CD   (three copies)
� Since the 1-2 kW electric space heater which currently runs 24/7  inside the dam will no longer be required, we should save PG&E over 8,000 kWh per year: more than  800 times any power we need inside the dam.


� Alternatively, Davis Hydro will provide real-time direct meter reading of the revenue meter via browser on a secure  web site should PG&E permit.


� Section G2.6 Paragraph 4 suggests fuses might have been appropriate.  We prefer them for simplicity, speed {when electronic or semiconductor}, reliability, and surety of clearing faults.  The subject is also addressed at Section G2 paragraphs G2.8.3, G2.8.1, and most importantly G2.17.





DH would appreciate clarification of the last clause of the last paragraph of section G2.6.





� Section G2.8.3 addresses this issue.  The last paragraph is key; we would appreciate any suggestions other than a primary CB.  We have never had to do this at any of the 21 sites we have been involved with.  We have not heard of this approach for small (< 500 kW) induction sites using standard 600 HP induction motors.


� Also shown as “the common interconnection configuration” in Intertie Requirements for DGs Connected to Radial Distribution Feeders,  Gerald L. Gustafson. Western Protective Relay conference, Oct. 2004  (Basler).


� PPL, EUI Relay and Control Requirements for Parallel Operation of Generation, March 2003 – Figure 2, Page 26; Figure 5, page 35.


� The 51N1 (per Fig. G2-8) is added by DH as a redundant (less-sensitive) device (suggested by Basler and Westinghouse). 


� The relaying is almost entirely for protecting PG&E.  The generator needs little more than the CB with heaters.


� Much smaller than the electric space heater and ventilator that are currently in use and will not be needed with this development. 


� We have discussed this option on these specific transformers with a fan retrofit company.  If required, this approach is simple and could be done if required at DH’s expense.  We have not reviewed the FC rating of the transformers.  We suggest a transformer current and temperature monitoring program be instantiated as part of the process. 





Energy Research,  Engineering, and  Renewable Power Production

Davis Hydro
27264 Meadowbrook Drive, Davis, California 95616
(530) 753-8864


