Department of Energy

Bonneville Power Administration
P.O. Box 3621
Portland, Oregon 97208-3621

FREEDOM OF INFORMATION ACT/PRIVACY PROGRAM

March 13, 2024
In reply refer to: FOIA #BPA-2022-00999-F

SENT VIA EMAIL ONLY TO: sbatman@cosgravelaw.com

Shellice Batman

Cosgrave Vergeer Kester LLP
900 SW 5™ Avenue, 24™ Floor
Portland, Oregon 97204

Dear Ms. Batman,

This communication is the Bonneville Power Administration’s (BPA) third partial response to
your request for agency records made under the Freedom of Information Act, 5 U.S.C. § 552
(“FOIA”). Your FOIA request was received on June 28, 2022, and formally acknowledged on
July 14, 2022. A first partial response to your request was sent to you on March 21, 2023, and a
second partial response was sent to you on July 27, 2023.

Original Request

“Any and all documents regarding the Holiday Farm Fire that began on September 7, 2020, in
Lane County, Oregon - including but not limited to Investigation documents and reports,
photographs, video recording, audio recordings, and correspondence regarding the fire and its
causes.”

Clarification

On July 1, 2022, you communicated with the agency via phone and discussed the scope of your
request. Specifically discussed were the implications of requesting, “any and all documents”.
FOIA office staff explained that, (1) the agency’s FOIA staff is small, (2) requests are processed
on a first-in, first-out basis, (3) the agency’s search for a wide records scope would take a
significant amount of time and resources, and (4) your FOIA request could therefore take
between two and three years to process. As discussed, BPA received a similar FOIA request
which also seeks a voluminous number of records related to the Holiday Farm Fire (“HFF”’). The
agency worked with that FOIA requester to narrow the scope of their request to focus on the
HFF records of most interest to them. A summary of the results of the agency’s agreement with
the prior FOIA requester to re-scope their FOIA request was shared with you. You and the
agency agreed that BPA would process the similarly responsive records coincidentally with the
similar FOIA request response. On July 12, 2022, you replied to BPA via email and, (1) agreed
to re-scope your request to that which was suggested to you on July 1, and (2) asked for
additional records to be collected for your HFF request. Your re-scoped FOIA request follows.



Re-scoped Request

Section 1

1.

All documents and communications concerning any faults or outages, from September
6th—8th, 2020,0n BPA’s transmission system or related facilities along the McKenzie
River Highway (Highway 126, between Eugene and Rainbow, Oregon) or interconnected
to the Cougar Dam. “Transmission system” is defined as power lines, substations, and
microwave sites which support the communications network.

All documents and communications concerning any faults or outages, from September
6th—8th, 2020, on third party transmission systems or related facilities interconnected to
BPA’s transmission system along the McKenzie River Highway or interconnected to the
Cougar Dam.

All documents and communications related to any incident reports concerning BPA’s
transmission system or related facilities along the McKenzie River Highway or
interconnected to the Cougar Dam. Scope/Date range = Sep 6, 2020 — October 31, 2020.
All documents and communications related to any incident reports concerning third party
transmission systems or related facilities interconnected to BPA’s transmission system
along the McKenzie River Highway or interconnected to the Cougar Dam. Scope/Date
range = Sep 6, 2020 — October 31, 2020.

All documents and reports concerning any inspection of BPA’s transmission system or
related facilities along the McKenzie River Highway or interconnected to the Cougar
Dam occurring after September 7, 2020. Scope/Date range = Sep 6, 2002 — October 31,
2020.

All documents, communications, and any underlying data relied upon in the creation of
the document entitled: “Holiday Farm Fire Outage Sequence of Events.”

All documents and communications related to investigations of the Holiday Farm Fire
that were provide[d] to the US Forest Service fire investigator.

Section 2

1.
2.

3.

4.

A map or diagram of BPA’s power distribution system in Oregon.

A map or diagram of how and where [Lane Electric Cooperative] LEC is connected to
the BPA power grid.

Documents evidencing or relating to ownership of the transmission lines and related
equipment from Trailbridge/Carman Smith Powerhouses to the Thurston Substation.

All agreements in place on September 7, 2020 between the BPA and [the Eugene Water
and Electric Board] EWEB relating to the transmission, distribution or purchase of
electricity.

All agreements in place on September 7, 2020 between the BPA and LEC relating to the
transmission, distribution or purchase of electricity.

All agreements in place on September 7, 2020 between the BPA and the Army Corp of
Engineers relating to the transmission, distribution or purchase of electricity generated by
the Cougar Powerhouse.



7. Documents containing the name and affiliation of any individual who provided
information incorporated into the document entitled “Holiday Farm Fire Outage
Sequence of Events.” or are referenced in the “Comments” sections of that document.

Third Partial Response

BPA continues to process your FOIA request. To both accommodate the review of the large
volume of responsive records, and to provide the records expediently, within the limitations of
available agency resources, BPA is releasing responsive records to you in installments. Partial
records releases are permitted by the FOIA. This third partial response concerns section 2 of your
request:

e Item 1 — A map of BPA’s power distribution system in Oregon is publicly available on
the agency website at: bpa-transmissionlines-and-facilities.pdf

e Item 2 — One page was collected, the record titled “Land Electric Cooperative
Transmission System Diagram.”

e Item 3 — Eight pages of responsive records were collected.
e Item 4 — 459 pages of responsive records were collected.

e Item 5— 197 pages of responsive records were collected and are being withheld in full
under 5 U.S.C. § 552(b)(4) (Exemption 4). See the section titled ‘Explanation of
Exemptions.’

e Item 6 — 206 pages of responsive records were collected. 195 pages are released in full,
contracts titled 08TX-13663 and 14-03-19250. Eleven pages are being withheld in full;
these are detailed below in the section titled ‘Critical Energy/Electric Infrastructure
Information.’

e Item 7 — The author of the “Holiday Farm Fire Outage Sequence of Events,” BPA
Substation Operator Christopher Meloy, explained that the data for this report came from
automatically-recorded sources, not individual persons. The author also provided
clarification for all instances where the word “Comments” appears:

o Page 1 — A screenshot of the dispatching log. There are no documents that
contain the names of individuals mentioned here.

o Page 2 — A condensed table showing loading changes. The author added these
comments to provide context for non-technical readers.

o Page 2 — A screenshot of the dispatching log. There are no documents that
contain the names of individuals mentioned here.

o Page 2 — A condensed table showing loading changes. The author comments to
provide context for non-technical readers.



o Pages 3 to 4 — A digital events table. The author added comments in plain text to
explain the data.

The 663 pages described above accompany this communication with fifteen redactions applied
under 5 U.S.C. § 552(b)(6) (Exemption 6). A more detailed explanation of the applied
exemptions follows.

Explanation of Exemptions

The FOIA generally requires the release of all agency records upon request. However, the FOIA
permits or requires withholding certain limited information that falls under one or more of nine
statutory exemptions (5 U.S.C. §§ 552(b)(1-9)). Further, section (b) of the FOIA, which contains
the FOIA’s nine statutory exemptions, also directs agencies to publicly release any reasonably
segregable, non-exempt information that is contained in those records.

Exemption 4
Exemption 4 protects “trade secrets and commercial or financial information obtained from a

person [that is] privileged or confidential.” (5 U.S.C. § 552(b)(4)). Information is considered
commercial or financial in nature if it relates to business or trade. Information is considered
confidential if it is customarily kept private or closely held by the submitter, and the information
was provided under an express or implied assurance of confidentiality by the receiving agency.
This exemption is intended to protect the interests of both the agency and third-party submitters
of information.

Prior to publicly releasing agency records, BPA was required by Exemption 4 to solicit
objections to the public release of any third-party confidential commercial information contained
in the responsive records set. BPA provided each submitter with an opportunity to formally
object to the public release of their information contained in BPA records. The Lane Electric
Cooperative (LEC) submitted objections to BPA. BPA accepted those objections, based on
guidance available from the U.S. Department of Justice, finding that the material is both
commercial and confidential. Therefore, BPA is withholding LEC’s commercial confidential
information from public release. The FOIA does not permit a discretionary release of
information otherwise protected by Exemption 4.

Exemption 6
Exemption 6 serves to protect Personally Identifiable Information (PII) contained in agency

records when no overriding public interest in the information exists. BPA does not find an

an overriding public interest in a release of the information redacted under Exemption 6—
specifically, individuals’ signatures. This information sheds no light on the executive functions
of the agency and BPA finds no overriding public interest in its release. BPA cannot waive these
redactions, as the protections afforded by Exemption 6 belong to individuals and not to the
agency.



Lastly, as required by 5 U.S.C. § 552(a)(8)(A), information has been withheld only in instances
where (1) disclosure is prohibited by statute, or (2) BPA foresees that disclosure would harm an
interest protected by the exemption cited for the record. When full disclosure of a record is not
possible, the FOIA statute further requires that BPA take reasonable steps to segregate and
release nonexempt information. The agency has determined that in certain instances partial
disclosure is possible and has accordingly segregated the records into exempt and non-exempt
portions.

Critical Energy/Electric Infrastructure Information

BPA currently believes that eleven pages of records responsive to your request item six contain
Critical Energy/Electric Infrastructure Information (CEII). CEII is defined by the Federal Energy
Regulatory Commission (FERC) as information related to critical electric infrastructure, or
proposed critical electrical infrastructure, generated by or provided to FERC, or to other Federal
agencies, which is designated as CEII by FERC, or by the Secretary of the U.S.

Department of Energy (“DOE”), pursuant to section 215A(d) of the Federal Power Act.

Specifically, CEII is engineering, vulnerability, or detailed design information about proposed or
existing critical infrastructure (physical or virtual) that: relates details about the production,
generation, transmission, or distribution of energy; could be useful to a person planning an attack
on critical infrastructure; is exempt from mandatory disclosure under the FOIA; and gives
strategic information beyond the location of the critical infrastructure. Critical electric
infrastructure means a system or asset of the bulk-power system, (physical or virtual) the
incapacity or destruction of which would negatively affect national security, economic security,
public health or safety, or any combination of such matters.

The specific records at issue discuss critical resources. A review of these records will require
additional consults and processing steps. Please let us know within thirty calendar days if you
would like us to continue processing these records. If you do not respond, we will assume that
you are not interested in these critical resource records and we will note that in the file.

Certification

Pursuant to 10 C.F.R. § 1004.7(b)(2), I am the individual responsible for the records search and
information release described above. Your FOIA request BPA-2022-00999-F remains open, with
available agency records still under process.

Appeal

Note that the records release certified above is partial. Additional records releases will be
forthcoming as agency resources and records volumes permit. Pursuant to 10 C.F.R. § 1004.8,
you may appeal the adequacy of the records search, and the completeness of this partial records
release, within 90 calendar days from the date of this communication. Appeals should be
addressed to:

Director, Office of Hearings and Appeals



HG-1, L’Enfant Plaza

U.S. Department of Energy

1000 Independence Avenue, S.W.
Washington, D.C. 20585-1615

The written appeal, including the envelope, must clearly indicate that a FOIA appeal is being
made. You may also submit your appeal by e-mail to OHA . filings@hg.doe.gov, including the
phrase “Freedom of Information Appeal” in the subject line. (The Office of Hearings and
Appeals prefers to receive appeals by email.) The appeal must contain all the elements required
by 10 C.F.R. § 1004.8, including a copy of the determination letter. Thereafter, judicial review
will be available to you in the Federal District Court either (1) in the district where you reside,
(2) where you have your principal place of business, (3) where DOE’s records are situated, or (4)
in the District of Columbia.

Additionally, you may contact the Office of Government Information Services (OGIS) at the
National Archives and Records Administration to inquire about the FOIA mediation services
they offer. The contact information for OGIS is as follows:

Office of Government Information Services
National Archives and Records Administration
8601 Adelphi Road-OGIS

College Park, Maryland 20740-6001

E-mail: ogis@nara.gov

Phone: 202-741-5770

Toll-free: 1-877-684-6448

Fax: 202-741-5769

Next Partial Release Target Date

As mentioned, BPA awaits your response regarding the records which contain CEII. Please let us
know within thirty calendar days if you would like us to continue processing these records. If
you do not respond, we will administratively close this request.

Questions about this communication or the status of your FOIA request may be directed to FOIA
Program Lead Jason Taylor at jetaylor@bpa.gov.

Sincerely,

CANDICE geiveensy”

PALEN By

Candice D. Palen

Freedom of Information/Privacy Act Officer
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AUTHENTICATED Contract No. 08TX-13663

MEMORANDUM OF AGREEMENT
for MAINTENANCE AND REPAIR of
GENERATING AND TRANSMISSION RELATED FACILITIES
executed by the
UNITED STATES OF AMERICA
DEPARTMENT OF ENERGY
acting by and through the
BONNEVILLE POWER ADMINISTRATION

and the

UNITED STATES OF AMERICA
DEPARTMENT OF DEFENSE
acting by and through the
U.S. ARMY CORPS OF ENGINEERS
NORTHWEST DIVISION
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This MEMORANDUM OF AGREEMENT (Agreement) FOR MAINTENANCE AND

REPAIR (M&R), is entered into by the BONNEVILLE POWER ADMINISTRATION
(Bonneville), and the United States ARMY CORPS OF ENGINEERS, NORTHWEST
DIVISION (Corps) (hereinafter collectively referred to as “Parties” and individually as
“Party”), for the maintenance and repair (M&R)of the Corps’ facilities by Bonneville.




WITNESSETH:

WHEREAS the Parties desire to enter into this Agreement providing procedures for
the M&R of the Corps’ hydro-electric power generating and transmission related facilities
and payment for such services;

WHEREAS the Parties desire to enter into this Agreement under the Economy Act,
31 U.S.C. §1535, the Bonneville Project Act of 1937, 16 U.S.C. §832, and other federal law;
and

WHEREAS the Parties desire to continue to cooperate with each other under other
agreements and arrangements, and seek to further expand their collaboration under this
Agreement;

NOW, THEREFORE, the Parties mutually agree as follows:

1. TERM OF AGREEMENT
This Agreement shall be effective at 0000 hours on 29 May 2009 (Effective Date). Any
Party may terminate this Agreement upon 60 days’ written notice to the other
Party. All liabilities incurred under this Agreement are hereby preserved until
satisfied.

2. M&R OF THE CORPS’ FACILITIES BY BONNEVILLE

(a) Initiating Work
Bonneville, in coordination with the Corps’ water management personnel,
shall develop real-time outage scheduling based on proposed outage
schedules at individual Corps’ projects. Such real-time outage schedules
shall incorporate biological opinion requirements that outline periods when
certain types of outages are discouraged.

This Agreement requires the parties to coordinate and plan M&R work that
Bonneville will perform at the Corps’ facilities as follows:

When the Corps initially determines that they have an M&R request to
submit to Bonneville, the Corps shall coordinate with Bonneville’s Customer
Service Engineer (CSE) for the Corps. The CSE shall coordinate with all
Bonneville internal stakeholders to determine if and which Bonneville
resources are available to do the work. Also the CSE will coordinate with all
stakeholders (internal and external) for agreement on scope of work, costs,
schedule, and contract review before contracts are signed.
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When a request for M&R work under this agreement is in the process of
being coordinated by Bonneville’s CSE, the Corps’ Project Operations
Manager or designated representative requiring assistance from Bonneville
will coordinate the technical requirements, delivery dates, transportation and
shipping arrangements, types of spares and materials to be delivered,
documentation, and schedule with the Bonneville crews and staff that will
perform the M&R work. This will be done on a project-by-project basis and
initiated by the Corps’ Project Operations Manager or designated
representative who is requesting Bonneville’s assistance.

The initial request by the Corps to the CSE may be initiated verbally and
then shall be collaboratively developed into a written Statement of Work

(SOW) and Statement of Cost (SOC) which will become a part of the Military
Interdepartmental Purchase Request (Government Order).

The Government Order shall include a Corps assigned Government Order
number, the Bonneville assigned contract number, the Corps’ “Facility
Equipment and Maintenance (FEM) Job Number” under which the work is
being performed, the Corps’ Agency Location Code, and the Corps’ accounting
and appropriation data.

The following information will normally be included in the SOW:

(1) A statement describing “Why” the work needs to be performed by
Bonneville;

2) A statement describing “What” the work entails;
3 A statement describing “Where” the work is to be performed;

4) A statement describing “Who” or which Bonneville crew will perform
the work;

(5) A statement setting out “How Much” the Corps will reimburse
Bonneville for performing the work, or alternatively, a statement
setting forth an estimate of the cost to perform the work in the form of
a SOC, which would include an estimate of the labor, materials,

equipment, rentals, etc. to accomplish the work called for under the
SOW;

(6) A statement describing “When” the work will commence and be
completed;

@) A statement setting forth any “Optional Items” that could be
performed under the SOW based on what is discovered during
performance of the work;
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(8 A statement describing any “Supplies or Transportation Services” to
be provided under the project;

9) A statement describing any “Close Out Documentation or Reports”
required for the project.

The Corps’ Project Operations Manager or designated representative
requesting the work will develop the Government Order in accordance with
Economy Act Order Procedures, attach the collaboratively developed SOW
and SOC documentation, and submit the request to the CSE who will then
process the Government Order through Bonneville’s assigned Account
Executive for the Corps for signature.

Bonneville shall respond in a timely fashion to reasonable written requests
for M&R work submitted by the Corps’ Project Operations Manager or
designated representative. Bonneville shall use its best efforts to perform the
requested M&R work provided that Bonneville, in its sole determination, has
adequate resources available to perform the M&R work.

Upon Bonneville’s receipt of a request from the Corps to perform M&R work,
Bonneville will use its best efforts to schedule and perform M&R work that
requires a transmission system outage at times consistent with the posted
Bonneville Transmission Outage Schedule. Bonneville shall comply with
applicable regional OASIS and related posting guidelines for all outages.
Bonneville has the right, at its discretion, to reschedule M&R work. In that
event, the Parties will agree upon a new date for Bonneville to perform the
M&R work.

Bonneville’s District Operations and Maintenance Manager or designated
representative shall verbally provide at least five working days notice to the
Corps’ Project Operations Manager or designated representative, prior to the
date on which Bonneville personnel will be on site at a particular project to
perform M&R work under the terms of this Agreement.

The schedule (included in the SOW) for the commencement of M&R work
shall be coordinated with and approved by the Corps Project Operations
Manager or Corps designee prior to the arrival of the Bonneville crew on site.

(b) Establishment of Accounting Mechanism and Invoicing
The Corps will provide Bonneville a Government Order before the work
commences except in emergency situations, as set out in Section 3 of this
Agreement. Bonneville will provide an invoice for M&R work within 90 days
of completion of the project and accounting for the project will be closed.
Bonneville will initiate billings via the Intra-governmental Payment and
Collection (IPAC) system as discussed in Section 4 below.
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(d)

(e)

(®

Replacement Parts
Except as otherwise agreed to in writing by the Parties, the Corps shall:

(1) Provide all replacement parts and equipment to Bonneville at the
Corps’ expense; or

(2) Reimburse Bonneville for parts and equipment Bonneville may
provide.

Capital Improvements

This Agreement is intended to cover planned and emergency M&R work at
the Corps’ existing facilities, not capital improvements or construction of new
facilities. Capital improvements or upgrades to the Corps’ facilities shall be
performed and governed by separate agreements between the Parties.
Whether a particular repair constitutes a capital improvement depends upon
the circumstances, and the Parties will mutually determine what constitutes
a capital improvement on a case-by-case basis.

Manner of Maintenance

Bonneville shall perform M&R work on the Corps’ facilities under this
Agreement in the manner and to the quality agreed to in writing by the
Parties. In the absence of such an agreement, Bonneville shall perform M&R
work on the Corps’ facilities in the same manner and to the same quality as
Bonneville maintains and repairs Bonneville facilities.

Security and Safety Practices and Procedures

Bonneville shall perform all M&R work consistent with both Parties’ safety
standards and practices, and the security procedures established by the
Corps’ Project Operations Manager at each project. In the event of a conflict
between the safety practices, the more stringent practices shall apply. In the
event of a dispute over safety practices, the matter will be referred for
resolution to the Corps’ District Safety Officer and Bonneville’s safety official
responsible for the geographical area involved.

3. EMERGENCY RESPONSE AND PAYMENT
The Parties shall perform emergency M&R work subject to this section. Bonneville
shall perform emergency M&R work at the Corps’ facilities, so long as Bonneville
determines that qualified personnel and adequate equipment are available. Such
emergency requests shall be submitted by the Corps’ Project Operations Manager or
designated representative whenever the circumstances are such that it would cause
undue hardship or delay to the Corps to dispatch its own personnel to perform the
necessary emergency repairs.

Requests for emergency M&R work may be submitted orally by the Corps’ Project
Operations Manager or designated representative to the CSE, and the Corps shall
follow-up such request with written confirmation to Bonneville within a reasonable
time following the request.

MOA, Maintenance and Repair of Facilities, Contract No. 08TX-13663 Page 50f 11
U.S. Army Corps of Engineers



The Corps will provide a Government Order to cover the work within a reasonable
time after commencement of any emergency M&R work by Bonneville. However,
the Corps shall be liable for payment for all emergency M&R work authorized by the
Corps’ Project Operations Manager or designated representative, whether or not a
Government Order is in place.

(a) All such requests for emergency M&R work shall, to the extent possible,
describe the details of the work needed, the type of equipment needed, the
timeline for work to be made, and the number of persons necessary for the
requested work. The Corps shall provide Bonneville with instructions or
specialized information that will facilitate the emergency M&R work.

(b) Upon determining that qualified personnel and adequate equipment are
available, Bonneville shall perform the requested emergency M&R work to
the Corps’ facilities. In the performance of such emergency M&R work,
Bonneville shall: (1) furnish a foreman or other person who shall be directly
in charge of Bonneville personnel; and (i1) abide by prudent utility practices
in the manner and quality reasonably dictated by the circumstances.

(c) The Corps shall pay Bonneville as determined in accordance with Section 2(b)
and (c) and Section 4.

4. PAYMENT PROVISIONS

(a) General
All collection transactions will be processed via the Intra-governmental
Payment and Collection IPAC) system or by other mechanisms as mutually
agreed to in writing by the Parties. When Bonneville accepts the
Government Order submitted by the Corps, Bonneville’s accounting
information and appropriation must be provided to the Corps for entry into
the Corps of Engineers Financial Management System (CEFMS). This will
ensure timely payment through IPAC.

Both Parties will adhere to the mandatory requirements established by the
Financial Management Service and any special requirements established by
each of the Parties for processing transactions via IPAC.

If there are questions about IPAC charges, the Corp should contact
Bonneville and discuss the issue prior to processing an adjustment in IPAC.

(b) Payment by the Corps
Bonneville will provide an invoice for the M&R work in accordance with
Section 2(b) and initiate an IPAC collection on the invoice due date or within
30 days of submitting the invoice.
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(1) Bonneville shall collect via IPAC and include the following
information:

a. Corps Government Order Number;

b. Corps FEM dJob Order Number (if applicable);

c. Corps Agency Location Code;

d. Accounting and Appropriation Data;
e. Time period covered by the billing;
f. Project name.

2) Upon written request by the Corps, Bonneville will provide the Corps
an accounting of M&R work performed. Bonneville’s invoice for each
project shall be sent to the Corps at the address shown on the
Government Order for the M&R work.

For assistance with IPAC billings, contact Bonneville Finance, Cash &
Treasury Management organization at treas@bpa.gov or at (503)230-3574.

5. OWNERSHIP OF FACILITIES
The Corps shall retain ownership of the facilities and equipment it owned prior to
the performance of M&R work by Bonneville. Any equipment installed by
Bonneville in the Corps’ facilities which is not otherwise identified by addendum to
this agreement shall become the property of the Corps upon installation.

6. PERMIT
A permit for the purpose of inspecting equipment and performing M&R work under
this Agreement, together with the right of ingress and egress at all reasonable
times, is granted by the Corps to Bonneville, its employees, contractors and
representatives during the term of this Agreement. Such permit, and access
pursuant to the permit, shall be subject to the safety and security procedures
specified in section 2(f) of this Agreement. Bonneville shall give the Corps
reasonable oral notice prior to entering its property. Bonneville shall also have the
right to inspect and copy and rely upon all records, diagrams, blueprints and other
documents that pertain to the M&R work at the Corps’ facility receiving the
services, including without limitation those identifying prior maintenance on the
facility. The Corps shall not unreasonably withhold such records. The Corps shall
cooperate and assist in Bonneville’s review of applicable records. All such records,
diagrams, blueprints and other documents shall be considered sensitive and shall
not be released by Bonneville to nonfederal entities or persons other than
contractors performing work under this Agreement without the prior approval of the
Corps, unless required by federal law or court order.
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7. NOTICES AND CONTACTS

(a) Notices
Any notice, request, demand or statement which may be given to or made
upon either Party by the other Party under any of the provisions of this
Agreement shall be in writing, unless otherwise specified in this Agreement
as verbal and shall be delivered in person; or with proof of receipt by a
nationally recognized delivery service or by United States Certified Mail.
Notices are effective when received. Either party may change the name or
address for receipt of notice by providing notice of such change. The parties
shall deliver notices to the following persons and addresses as appropriate:

If to Bonneville: If to the Corps:

Attention: Transmission Account US Army Corps of Engineers
Executive for U.S. Army Corps of Attn: CENWP-OD
Engineers — TSE/TPP-2 P.O. Box 2946

Phone: (360) 619-6016 Portland, OR 97208-2946

Fax: (360) 619-6940
US Army Corps of Engineers

If by First Class Mail: Attn: CENWS-OD
Bonneville Power Administration 4735 East Marginal Way South
P.O. Box 61409 Seattle, WA 98134-2385

Vancouver, WA 98666-1409

US Army Corps of Engineers
If by Overnight Delivery Service: Attn: CENWW-OD
Bonneville Power Administration — 9201 North Third Avenue
TSE/TPP-2 Walla Walla, WA 99362-1876
7500 NE 41st Street, Suite 130
Vancouver, WA 98662-7905

(b) Local Contacts and Facilities
A listing of local contacts for M&R work at the Corps’ facilities, including
contacts in the event of an emergency at designated facilities will be at the
Corps’ Hydropower Facilities within the FCRPS and/or the Corps’ District
Operations Division.

8. MISCELLANEOUS
(a) Audit Rights

(1) Bonneville shall maintain complete and accurate files and records
concerning all M&R work provided and all amounts billed under this
Agreement. Records regarding costs chargeable pursuant to this
Agreement shall be maintained in accordance with generally accepted
accounting standards. Bonneville shall maintain such files and
records for at least two years after the completion of M&R work
performed pursuant to this Agreement. The Corps, at its own
expense, shall have the right, at any reasonable time, upon reasonable
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written notice, and in conformance with generally accepted auditing
standards, to inspect and audit those Bonneville records during the
course of work and throughout the two-year retention period after the
completion of such work. Bonneville shall accommodate such
inspection and audit.

2) If there are any inaccuracies in the billings, the necessary
adjustments shall be made for inaccuracies discovered during an audit
and/or the two year retention period.

(b) Dispute Resolution

(1) Pending resolution of a disputed matter, the Parties will continue
performance of their respective obligations, including payment, under
this Agreement.

2) In the event of a dispute arising out of this Agreement, both Parties
shall negotiate in good faith to reach an acceptable and timely
resolution of the dispute.

0 Liability

(1) The Parties agree that all non-federal personnel, including all
contractor and subcontractor personnel, performing duties under this
agreement on federal property, shall be required to and shall carry
minimum insurance amounts, covering the Parties and the United
States Government as co-insured parties, in at least the following
types and sums:

a. Workmen’s Compensation Insurance and Employer’s
Liability
Contractors are required to comply with applicable Federal and
State worker’s compensation statutes. Employer’s liability
coverage of at least $100,000 shall be required.

b. General Liability
The contractor shall provide general liability insurance of at
least $1,000,000 per occurrence. Any policy aggregate limits
that apply shall be modified to apply to each location and
project.

c. Watercraft Liability
The contractor shall provide watercraft liability insurance.
Limits shall be at least $1,000,000 per occurrence.

d. Environmental Liability
The contractor shall provide environmental impairment
liability insurance of at least $1,000,000 per occurrence. Such
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insurance will include coverage for the clean up, removal,
storage, disposal, transportation, and/or use of pollutants.

e. Professional Liability
The contractor shall provide professional liability insurance.
Coverage shall be at least $1,000,000 per occurrence for claims
arising out of negligent acts, errors and omissions.

Before commencing work on the Corps’ facilities covered under this
Agreement, the contractor shall provide to Bonneville and the Corps
certificates of insurance from the insurance company stating the
required insurance has been obtained and is in force. The
certificate(s) shall identify the contractor and the contract(s) for which
coverage 1s provided, and shall contain a statement that the insurer
will give Bonneville and the Corps notices of cancellation or any
material change at least 30 days before the effective date. In addition,
the contractor shall provide certificates as the policies are renewed
throughout the period of the contract. If the contractor’s insurance
does not cover the subcontractors involved in the work, the contractor
shall provide certificates stating that the subcontractors have
obtained the required insurance.

(d) Section Headings
Section headings and subheadings appearing in this Agreement are inserted
for convenience only and shall not be construed as interpretations of text.

(e) Waiver
Any waiver at any time by any Party of its rights with respect to a default
under this Agreement, or with respect to any other matters arising in
connection with this Agreement, shall only be effective if given in writing and
shall not be deemed as a waiver with respect to any subsequent default of
any other matter.

® Complete Agreement
Existing task orders under current agreements in place prior to the execution
of this Agreement shall be performed and completed pursuant to their terms.
This Agreement, including documents expressly incorporated by reference,
constitutes the entire agreement between the parties. It supersedes all
previous communications, representations, or contracts, either written or
oral, which purport to describe or embody the subject matter of this
Agreement. However, existing M&R work under agreements in place prior to
the execution of this Agreement shall be performed and completed pursuant
to their terms.

(2) No Oral Modification
No modification to this Agreement shall be valid unless it is in writing.
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(h) Counterparts
This Agreement may be executed in multiple counterparts that shall each be
binding.

1) Third Party Beneficiaries
This Agreement is made and entered into for the sole benefit of the Parties,
and the Parties intend that no other person or entity shall be a direct or
indirect beneficiary of this Agreement.

§)) Existing Rights and Authorities
Except as specifically stated herein, nothing herein affects the existing rights,
authorities, and responsibilities of the Parties, or their relationships with
third parties.

9. SIGNATURES
The signatories represent that they are authorized to execute this Agreement on
behalf of the party for which they sign.

IN WITNESS WHEREOF, the Parties hereto have executed this Agreement.
UNITED STATES OF AMERICA UNITED STATES OF AMERICA

Department of the Army Department of Energy
Bonneville Power Administration

By: /S/ WILLIAM E. RAPP By: /SI CHARLES R. SWEENEY

Name: William E. Rapp, P.E. Name: Charles R. Sweeney

(Print/Type) (Print/Type)

Title: Brigadier General, US Army Title:  Transmission Account Executive
Division Engineer

Date: 29 May 2009 Date: 5/27/2009

RKadow:slv:6060:5/20/2009 (W:\TMC\CT\US COE\Contracts (Final)\13663 MOA Maint&Repair.doc)
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This MEMORANDUM OF UNDERSTANDING, executed November 16 s

1970, by the BONNEVILLE POWER ADMINISTRATOR (hereinafter called "the
Administrator"), United States Department of the Ingérior, and the
DIVISION ENGINEER, NORTH PACIFIC DIVISION (hereinafter called "the Division
Engineer'"), Corps of Engineers, United States Department of the Army,
WITNESSETH:

WHEREAS'chtain statutes provide that various projects constructed
in the States of Washington, Oregon, Idaho, and Montana by the Department
of the Army shall be operated and maintained under the direction and
supervision of the Corps of Engineers (hereinafter called "the Corps");
and

WHEREAS the projects set forth in Exhibit A of this memorandum
("Projects'") have been or are being so constructed or have been authorized,
and the responsibility for the operation and maintenance of said Projects
has been delegated to the Division Engineer; and

WHEREAS the Administrator is authorized pursuant to law to dispose
of the electric energy generated from said Projects, surplus to the energy
required for their operation and maintenance; and

WHEREAS certain statutes provide that various projects constructed
in the Pacific Northwest by the Department of the Interi?r shall be operated
and maintained by the Secretary of the Interior and the Admiﬁistrator is
authorized pursuant to law to dispose of the electric energy generated from
such projects; and

WHEREAS within the project limitations established by the Corps the
Administrator coordinates the operation of the Projects listed in Exhibit A

with certain other interconnected projects operated by the Department of
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the Interior, so that all of such projects are operated as parts of a single

interconnected system, known as the Federal Columbia River Power System; and

Federal Columbia River Power System with certain non-Federal hydroelectric
and thermal projects including those thermal projects to be constructed
under the Hydro-Thermal Program approved by the Department of the Interior
‘on October 27,:;969; and

WHEREAS the parties hereto in conjunction with all of the operators
of the major electric plants and systems which serve the Pacific Northwest
area have in the past coordinated Gp‘fatioﬁ of their facilities through
various other contracts and arrangements which culminated on September 15,
1964, in the Pacific Northwest Coordination Agreement effective until
June 30, 2003; and

WHEREAS the Corps recognizes the Administrator's responsibility under
that agreement to schedule electric power and energy to and from the systems
of other parties and to coordinate the power cperation of the Projects; and

WHEREAS the Administrator recognizes the Corps' responsibility under
that agreement to preserve the priority of nonpower uses or functions as
appropriate to assure utilization of the resource for other purposes; and

WHEREAS the United States of America and Canada have entered into the
"Treaty between Canada and the United States of America Relating to the
Cooperative Development of the Water Resources of the Columbia River Basin;"
and

WHEREAS, on September 16, 1964, Executive Order No., 11177 designated
the Administrator Chairman and the Division Engineer the other member of the

Unites States Entity under that Treaty; and
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WHEREAS, on October 16, 1964, the Administrator and the Division
Engineer by a memorandum entitled "Responsibilities of the United States
Entity" agreed that matters which are exclusively ;élated to flood control
will be the primary responsibility of the Division Engineer, matters which
are exclusively related to power will be the primary responsibility of the
Administrator, and in the event that there should arise a question of prece-
" dence between a flood control responsibility and a power responsibility,
precedence shail be given to flood contrel; and that other matters to be
implemented in accordance with the Treaty and which affect the interests
of the Department of the Interior and the Army shall be carried out jointly
by the Administrator and the Division Engineer; and

WHEREAS the National Environmental Policy Act of 1969, approved
January 1, 1970, affects the operations of the parties hereto and said
parties shall act in compliance with the provisions of that Act; and

WHEREAS the Administrator and the Division Engineer have consulted
and will continue to consult on the loads and resource requirements of the
Federal Columbia River Power System; and

WHEREAS the Division Engineer and the Administrator desire to meet
the above recited obligations effected since the Memorandum of Understanding
cited below and that certain procedures'be implemented to obtain an improved
working relationship between the staff elements of the Corps and of the
Administrator; and

WHEREAS the parties hereto executed a Memorandum of Understanding
(designated as Contract No. 14-03-001-12730) on October 8, 1956, and said

parties desire to terminate said Memorandum;
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NOW, THEREFORE, the parties hereto mutually agree as follows:

1. Termination of Memorandum. Contract No. 14-03-001-12730 is hereby

terminated as of the time this Memorandum of Understanding takes effect,

2. Term of Memorandum. This memorandum shall be effective commencing

on the date of execution and shall remain in effect until terminated upon

90 days prior written notice by either party.

3. Avaiquility of Energy.

(a) The'Division Engineer, during the term of this memorandum, shall
make available to the Administrator all of the electric power and energy
available at the Projects listed in Exhibit A (attached hereto and hereby
made a part of this memorandum), in excess of the amounts reserved for use
by the Corps, in accordance with schedules provided by the Administrator
and mutually agreed upon by the Administrator and the Division Engineer.
The parties hereto agree to supersede said Exhibit A with a new Exhibit A
whenever it becomes necessary to do so as a result of any changes occurring
with respect to an existing Project or Projects, or the addition of a new
project or projects.

(b) The Corps shall make said electric power and energy available té
the Administrator at mutually agreeable points at or in the vicinity of the
generating plants of said Projects, as three-phase alternating current, at
a frequency of approximately 60 hertz and at nominal delivery woltages
within range of the facilities used by the Administrator to receive or
transmit said electric power and energy, or at other mutually agreeable
voltages.

(c) Subject to temporary interruption or reduction in the availability

of electric power and energy which, in the opinion of the Division Engineer,
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are necessary for the purpose of maintenance, replacement, installation of
equipment, or investigation and inspection, and subjéct to emergencies,
Uncontrollable Forces as defined herein, or other eitraordinéry conditions,
the Corps shall operate the Projects so as to sche&ule and to make available
electric power and energy as requested by the Administrator, provided that,
‘in thq opinion of the Division Engineer, compliance with such request in
“the operation qf the Projects:

(15{ would not require the safe limits of the generating,
transforming and switching facilities, and appurtenant equipment of
said Projects to be exceeded, or otherwise cause damage to the same;

(2) would not conflict with the statutory requirements for the
operation of said Projects with regard to flood control, navigation,
irrigation, recreation, or with other such purposes as said Projects
are to serve;

{(3) would not impair the effective operation of project fish

passing facilities;

(4) would avoid, insofar as practicable, harmful effects on
the environment, including established fish and wildlife resources;
(5) would not infringe upon the vested property rights of
third parties; and
(6) Wduld not be inconsiderate of the effect on downstream
construction or maintenance activities.
(d) The use by theVCorps of electric power and energy required for
the purposes stated in section & hereof, and the outages contemplated by
subsection (c¢) of this section, shall be scheduled in advance, sc far as

is practicable, to the end that there will be a minimum of interference
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with the availability of electric power and energy to the Administrator in
accordance with subsection (a) of this section,

4, Power Required in Operation of Projects. Out of the electric power

and energy generated at said Projects there is reserved for the Corps such
amounts of power and energy as are required for the operation of said

Projects. Such reserved electric power and energy shall be available to the

“Corps for use by the Division Engineer for the following purposes:

(a) Conétruction, operation, and maintenance of dams, powerplants,
locks, fishways, and appurtenant works;

(b) Domestic and commercial uses in the areas in the vicinity of
said Projects now or hereafter set aside in connection with the construction,
operation, or maintenance of said Projects by the Corps and for government
housing, so iong as such areas remain in Federal ownership or under Federal
jurisdiction and are used for government housing or other purposes in
connection with the construction, operation, or maintenance of said Projects;
and

(c) For such other purposes as are hereafter agreed to between the
Administrator and the Division Engineer.

5. Measurement of Power.

(a) Except as is otherwise provided herein, the electric power and
energy to be made available hereunder to the Administrator will be measured
by metering equipment furnished and maintained by the Corps. 1In the event
that any meter or meters fail to register properly, the electric power and
energy made available during such period of failure will be estimated from the

best information in the possession of the Corps.
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(b) The Corps will furnish the Administrator with monthly statements
showing the electric power and energy made available hereunder. |

6. Detailed Operatipng Arrangements. In ordeé to provide for the
optimum effectiveness of said Projects for power geﬁerating purposes, for
other authorized project purposes, and for protection of the environment,
the Division Engineer and the Administrator will establish from time to
T time mutually‘ggtisfactory detailed operating arrangements to be followed
in the coordination of their respective responsibilities. Such detailed
operating-arranéements will be prepared in writing jointly by the operating
staffs of both agencies as the need therefor arises, for review and written
approval of the Division Engineer and Administrator. Such detailed opera-
ting arrangements when approved will be attached to this memorandum of
understanding under Exhibit B (attached hereto and hereby made a part of
this memorandum) and shall be subject to amendment from time to time as
circumstances require with the prior written approval of the Division
Engineer and Administrator,

7. Return of Power Expenses and Investment. The Administrator shall

allocate to each Project sufficient revenues to pay the operation, mainte~
nance, and interest expenses for that Project for the then current year.
The consoclidated financial statement for the Federal Columbia River Power
System required by P.L. 89-448 will be considered to demonstrate that the
Federal capital investment in the Projects will be repaid in accordance
with power system repayment criteria.

8. Accounting by the Parties.

(a) The Corps will furnish the Administrator summarized finmancial

statements, supporting schedules and operating reports with respect to

8 Sec, 6, 7, 8



construction and operation of the Projects, and the Admiristrator will furnish
the Corps like statements, schedules and reports with respect to the marketing
of and accounting for revenues from power and energy made available to it

from the Projects, Schedules for each Project will be furnished promptly
after the close of each governmental fiscal yeér following commencement of
generation and for such other periods during each year and in such form as
_may be:mutﬁally agreed upon from time to time.

(b) It fs contemplated that the recordé, accounts, and reports of

the Corps and the Administrator will be audited periodically by authorized
represent#tives of the General Accounting Office.

9, License for Lines and Facilities. During the term of this memo-

randum the Corps will permit use by the Administrator of land under jurisg-
diction of the Corps in connection with the operation of the Projects
necessary for the location of electric power transmission lines, control

and communications lines and cables, substations, switching stations, radio
stations, and appurtenances counstructed or found necessary by the Administra-

tor for construction in connection with the marketing of electric power and

energy produced at said Projects. Before commencement of any construction
on lands under the jurisdiction of the Corps, the Administrator will submit
to the Division Engineer copies of his layout, plans, and designs, and con-
struction activities will not be started until the Division Engineer has
furnished a permit or letter to the Administrator approving the construction
and the location thereof.

10, Cooperation, The Division Engineer and the Administrator will
make available to each other all the information necessary for the Administra-
tor and the Division Engineer to meet their responsibilities pursuant to law.

The timely interchange of certain data and information will be necessary to

9 Sec, 8, 9, 10



insure optimum project operation for all purposes. Accordingly, such inter-
change will be made promptly as pertinent data and information become avail-
able. Pertinent details and cost funding responsibility will be established
by operating arrangements consummated pursuant to section 6 above. Any
equipment shall be installed in such a way that there will be no adverse
effect on the existing equipment of the other party. fhe specific informa-
tion Interchanged between the Administrator and the Division Engineer shall
inélude, but ‘not be limited to, the following:

{a) The Division Engineer will furnish data on power resources avail-
able at the Projects and data which have a bearing on loading of the plants
and limitations of operation,

(b) The Administrator will furnish data on estimated Federal system
load requirements, weekly issues of proposed generation assignments, and
such daily loading schedules and other pertinent information as are needed

permit the Division Eﬁgineer to carry out his responsibilities for
- iple purpose operation at the Projects.

(¢) The Division Engineer and the Administrator will discuss plans
for adding or changing power projects, transmission facilities, and control
and communication facilities in the preliminary planning phases to ensure
optimum coordination.

(d) 1If, in the mainteﬁance of the respective facilities and the
utilization thereof for the purposes of this memorandum, it becomes necessary
by reason of any emergency or extraordinary condition for either the Admin-
istrator or the Division Engineer to request the other to furnish personnel,
materials, tools, and equipment, the party so requested will cooperate with

the other and render such assistance as the party so requested may determine

to be available. The party making such request, upon receipt of properly

10 Sec. 10



insﬁre optimum project operation for all purposes. Accordingly, such inter-
change will be made promptly as pertinent data and information become avail-
able., Pertinent details and cost funding responsib;lity will be established
by operating arrangements consummated pursuant to section 6 above. Any
equipment shall be installed in such a way that there will be no adverse
'effect on the existing equipment of the other party. The specific informa-
tion interchanged between the Administrator and .the Division Engineer shall
include, but'ndtfbe limited to, the following:

(a) The Division Engineer will furnish data on power resources avail-
able at tﬁe Projects and data which have a bearing on loading of the plants
and limitations of operation.

(b) The Administrator will furnish data on estimated Federal system
load requirements, weekly issues of proposed generation assignments, and
such daily loading schedules and other pertinent information as are needed
to permit the Division Eﬁgineer to carry out his responsibilities for -
multiple purpose operation at the Projects.

(cs The Division Engineer and the Administrator will discuss plans
for adding or changing power projects, transmission facilities, and control
and communication facilities in the preliminary planning phases to ensure
optimum coordination.

(d) 1If, in the maintenance of the respective facilities and the
utilization thereof for the purposes of this memorandum, it becomes necessary
by reason of any emergency or exﬁraordinary condition for either the Admin-

. istrator or the Division Engineer to request the other to furnish personnel,
materials, tocols, and equipment, the party so requested will cooperate with

the other 'and render such assistance as the party so requested may determine

to be available. The party making such request, upon receipt of properly

10 Sec. 10



itemized bills from the other party, will reimburse the party rendering such
assistance for all costs properly and reasonably incurred by it in such
performance, including reasonable percentage for aqéinistrative and general
expenses, such costs to be determined on the basis of current charges or

rates used in its own operations by the party rendering assistance.

11, Uncontrollable Forces. Neither party shall be considered to be in

default in respect to any obligation hereunder if prevented from fulfilling
such obligation by reason of uncontrollable forces, the term '"uncontrollable
forces" being deemed for the purpose of this memorandum to mean any cause
beyond the control of the party affected, including but not limiFed to
flood, earthquake, storm, lightning, fire, epidemic, war, riot, civil dis-
turbance, labor disturbance, sabotage, proceeding by court or public
authority, or act or failure to act by court or public authority, which
uncontrollable forces, by exercise of due diligence and foresight, such
party could not reasonably have been expected to avoid, Either party
rendered unable to fulfill any obligation by reason of uncontrcllable forces
shall exercise due diligence to remove such inability with all reasonable
dispatch.
IN ﬁITNESS WHEREQF, the parties hereto have executed this memorandum

in several counterparts.

UNITED STATES OF AMERICA-

Department of the Interior

(SEAL) By _/S/ H, R, RICHMOND
Bonneville Power Administrator

Department of the Army,
* Corps of Engineers

(SEAL) By /S/ ROY S, KELLEY
Division Engineer
North Pacific Division

11 Sec. 10, 11
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EXHIBIT A

PROJECTS OF THE CORPS

.

UNDER CONSTRUCTION, OR AUTHORIZED

COMPLETED,

Albeni Falls
Asotin |

Big Cliff
Bonneville
Chief Joseph
Cougar
Detroit
Dexter
Dworshak
Foster

Green Peter
Hiils Creek
Ice Harbor
John Day
Libby

Little Goose
Lookout Point
Lost Creek
Lower Granite
Lower Monumental
McNary

Strube

The Dalles



DETAILED OPERATING ARRANGEMENTS-

EXHIBIT B
Revised 2-1-71

Attached to this Exhibit B are the following sperating arrangements,

and amendments thereto:

Attachment
- il Reservoir Regulation and Power Scheduling
" 2. Spiﬁﬁfhé Reserve and Other Reserve Capability
3. Powerhouse Control
4, Disgpatcher-Operator Working Relations
5. Data Acquisition, Engineering, and Planning
6. Relationship of Hydromet Data to Powerhouse
Data System
7. Joint Weather and Streamflow Forecasting
8. Generation and Transmission Relationship
9. Operation During Emergency Conditions

Effective Date

November 16, 1970
November 16, 1970
November 16, 1970
November 18, 1970

December 1, 1970

January 1, 1971
January 1, 1971
February 1, 1971

February 1, 1971



AUTHENTICATED COPY Attachment No. 1 to Exhibit B of
Contract No. 14-03-19250
Effective Date: November 16, 1970

)

OPERATING ARRANGEMENT
(Reservoir Regulation and Power Scheduling)

prel

Principles leservoir ation

1
and Power Sc;edu ineers Hydroe?izgric
Projects within the Bonneville Power Administration's

Mar%gting Area

1. This Operating Arrangement is made pursuant to paragraph 6 of
the Memofandum of Understanding, Contract No. 14-03-19250, between the
Administrator -and the Division Engineer,

2. General. The North Pacific Division (NPD) Reservoir Control
Center and the Bonneville Power Administration (BPA} Branch of Power
Supply and Scheduling have agreed upon certain principles and procedures
of reservoir regulation and power scheduling of KNPD hydroelectric projects
within the BPA marketing area. These principles and procedures, as set
forth below, are applicable to the 1970-71 Operating Year. They will be

reviewed at the end of the Operating Year and revised as desired in a

manner agreeable to both agencies. 1In the event agreement cannot be

‘reached on desirable revisions, these principles and procedures may be

terminated.

3. Principles. The BPA Branch of Power Supply and Sch;duling and
the NPD Reservoir Control Center are in agreement on the following
principles:

(a) BPA has the responsibility for marketing and transmitting
power genera;ed at NPD pro jects.

(b) NPD Corps of Engineers has the responsibility for operation

of its projects for all authorized purposes.



(¢) In order to market power from NPD projects, BPA must prepare
daily schedules of the desired power generation of NPD ;rojects.

(d) In order to obtain the best overall project operation for
all authorized purposes, NPD must plan the daily regulation of its
reservoirs.

"(e) The daily power scheduling and reservoir regulation planning
ndrmally :éﬁdi%eé more than a single working shift and the two agencies
have power scheduliﬁg and reservoir regulation personnel on duty until
at least.2100 hours of each work day during the storage control season.

(f) BPA coordinates the power operation of NPD projects with
certain hydroelectric projects of the Bureau of Reclamation and with
hydroelectric and thermal plants owned and operated by the Washington
Public Power Suﬁply System and the City of Seattle and will coordinate
such projects with thermal projects to be constructed under the Hydro-Thermal
Program,

(g) NPD is responsible for the electrical genefation at each of
its projects.

{(h) Both BPA and NPD are parties to the Pacific Northwest Coordination
Agreement, and:

(1) NPD recognizes BPA's responsibility under that agreement to
schedule power to and from the system of other parties in o;éer to
coordinate the power operation of NPD projects.

{2) BPA recognizes NPD's responsibility under that agreement to

preserve the priority of nonpower uses or functions as appropriate to

i fation of the resource for other purposes.



(i) BPA has entered into contracts to deliver powér over the
Pacific Northwest-Pécific Southwest Intertie andlié entering into
contracts to supply peaking power and forced Outége reserves under the
Hydro-Thermal Program; and the obligations assumed by BPA under such
contracts depend, in part, upon the power output from NPD projects.

(i) Pow%r scheduling and reservoir regulation planning for the
large system ;f projects involved requires the rapid interchange of large
quantities of data. The two agencies have provided a telephone line
interconnection between terminals on their two computers to facilitate
such exchange on a limited basis with existing facilities. This
interconnection will be improved within the coming year in order to make
possible the interchange of larger quantities of data.

(k) BPA and NPD have consulted and will continue to consult on
the loads and resource requirements of the Federal Columbia River FPower
System.

4, Procedures. To enhance the working relationship between
the NPD Reservoir Control Center and the BPA Power Scheduling Section,
the following procedures will be implemented:

(a) NPD will prepare and make available to BPA an interim
tabulation of Normal Operating Limits for each of the NPD hydroelectric
projects within the BPA marketing area. NPD will undertake a comprehensive
review of all project Normal Operating Limits.. Subsequent changes of
and additions to the Normal Operating Limits will be transmitted by -

letter from the Division Engineer to the Bonneville Power Administrator.



(b) The NPD Reservoir Co.ntrol Center will notify the BPA Power
Scheduling Section of any Special Operating Limit; which in the opinion
of NPD are necessary to achieve the best overall multiple purpose
operation of its projects. Such notification will be made as soon as
éach\Special Operating Limit becomes known to NPD, Written or telefype
confirmation of each Special Operating Limit will be transmitted by
NPD to BPA, Such notifications and éonfirmations will include: the
nature of the limit; the firmness of the limit; its probable duration;
and the reason for the limit. Whenever time permits, the NPD Reservoir
Control Center will consult with the BPA Power Scheauling Section before
each Special Operating Limit is established and will discuss alternative
actions, benefits, and reasons for establishing each limit. NPD will
make every effort to review the Special Operating Limifs currently in
effect and make available to BPA by 1000h0u;s each normal working day
any other Special Operating Limits for the following day's power
schedule. Changes or additions to Special Operating Limits which arise
after 1000 hours may be made by NPD until 1600 hours, after which no
changes or additions will be made except for emergencies. In the eVenf
any Normal or Special Operating Limit is significantly exceeded as a result
of power operation, BPA will notify NPD by teletype of the reasen therefor
no later than two working days after such event,.

(¢) By 1000 hours each normal working day, the BPA Power Scheduling
Section will consult with the NPD Reseryoir Control Center on both the
current and the near-future power sifuatiohs. At the time the BPA Power
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a preliminary estimate of their system energy and peaking generation
requirements for the next day; the current and sche@uledxloadings of the
Hungry Horse, Boundary, Hanford, and Grand Coulee 'Projects, and the status
of the Grand Coulee pumps and the Pacific Northwest-Southwest Intertie;
and other significant items that may affect the immediate power situation,
Untii?suchEtime as the BPA Power Scheduling Section is able to provide
sufficient,ééa%f to update a plant scheduling study at the beginning of
each work day, the preliminary estimates provided to the NPD at 1000 hoﬁrs
each day will,'of necessity, be based on the BPA plant scheduling study
made the day before. NPD will take into consideration the preliminary
nature of such estimates and will govern their use accordingly. Fn addition,
the BPA Power Scheduling Section will inform the NPD Reservoir Control
Center of the changes in the scheduled loadings of these projects, pumps,
and intertie. The MNPD Reservoir Control Center will use such information
to estimate the next day's hydraulic operation of each NPD project and the
resulting downstream flows and river stages.

{(d} The BPA Power Scheduling Section will make available via computer
terminal data transmission facilities a complete, detailed listing of
the input and output from the BPA plant scheduling computer run. Such
listing will be made available each normal working day as scon as it is
compieted., BPA will make every effort to have such listing available
for transmission by 1800 hours.

{e) The NPD Reservoir Control Center will review the BPA Computer

listing. The NPD Reservoir Control Center may modify the BPA plant loading

schedules for NPD projects provided such modifications do not result in



decreased load—carrying capability of the Federal s}étem; However,
modifications which affect 1oad-carrying‘capabiIiF; may be made in such
schedules when required by emergency conditions wﬁich were unforeseen
at the time the Special Operafing Limits were prescribed, The NPD
Reservoir Control Center will telephone any required modifications in
plant loadiquqchedules to the BPA Power Scheduling Section within two
hours of receiﬁt of the BPA plant scheduling run,

{f)  Information will normally be exchanged between working-level
personnel in the BPA Power Scheduling Section and t
Control Center. In the event that there is a conflict between the
hydraulic operation of a NPD project desired by the NPD and that operation
that would result from following the plant loadings which BPA desires to
schedule, that conflict will be referred immediately by the working-level
personnel in each agency to the representative or his alternate listed
below under Level One. The person in each agency to whom the conflict
is referred will consult by telephone Qith his counterpart., Every effort
will be made by both representa;iﬁes to resolve the conflict to the
satisfaction of both agencies, However, should the conflict fail to be
resolved after 15 minutes of telephone consultation, the conflict will‘
be referred to the representative or his alternate listed under Level TWoT
Again, the agency representatives will consult by telephone in an atempt
to resolve the conflict. Failing reéolution within one hour of referral,
this conflict will be referred within the NPD to the Division Engineer

and within BPA to the Administrator.



Level One
Representative:

Alternate:

Leveerwo

4 Representative;

Alternate:

North Pacific ‘ Bonneville Power

Division " Administration
C, Hildebrand ' L. Bissell
M. Larson H. Nystrom
M. Nelson C. Blake
D. Lewis L. Dean
Gordon Fernald Bernard Goldhammer
Robert Baunach Hector Durocher

APPROVED /S/ H. R, RICHMOND
Administrator
Bonnevi.lle Power Administration

APPROVED /S/ ROY S, KELLEY

Division Engineer
North Pacific Division




AUTHENTICATED COPY Attachment No, 2 to Exhibit B of
Contract No. 14-03-~19250
Effective Date: November 16, 1970

.

OPERATING ARRANGEMENT ;
(Spinning Reserve and Other Reserve Capability)

SUBJECT: Principles and Procedures for Scheduling Spinning Reserve and
Other Reserve Capability and for Establishing Methods of
Controlling Spinning Reserve

1. Tﬁiégbberating Arrangement is made pursuant to paragraph 6 of the
Memorandum of Understanding, Contract No. 14-63-19250, between the
Administrétor and the Division Engineer,

2. General. The North Pacific Division (NPD) Operations Division
and the Bonneville Power Administration (BPA) Bfanch of System Operations
have agreed upon certain principles and procedures for controlling reserve
generating capacity of NPD hydroelectric projects within the BPA marketing
area. These principles and procedures, as set forth below, are applicable
to the 1970-71 operating year. They will be reviewed at the end of each
operating year and revised in a manner agreeable to both agencies.

3. Principles. The BPA Branch of System Operations and the NPD
Operations Division are in agreement on the fellowing principles:

A. BPA has the responsibility for maintaining reserve generating
capacity in accordance with criteria established by:
(1) The Northwest Power Pool,
(2) The WSCC Operations Committee, and
(3) The Pacific Northwest-Pacific Southwest Intertie parties.
B. NPD will provide BPA with reserve generating capacity from
its projects with due consideration for equipment limitations,

operating efficiencies and nonpower constraints.



C. Reserve generating capacity available f;om NPD projects
(Operating Reserve) shall consist of: N

(1) Spinning reserve - that unloaded generating capacity
(using maximum overload ratings designated) connected to the
power system and on the BPA load frequency controller, and

(2) Nonspinning reserve ~ that generating capacity (using
any éxtra-overload capacity designated) available within a 5-
minute period from:
| (a) Generators already carrying load but not on the

controller, and

(b) Generators on '"standby," capable of being started

D. NPD has agreed to provide BPA with current information on
the amount of each type of reserve generating capacity available from
each NPD project.

4. Procedures.

A. NPD normally operates its generating units at each project
within best efficiency range and connected to the load controller,
This operation normally provides spinning reserves in excess of mini-
mum system requirements. Generating units will normally be added to
or removed from the system to maintain operation in the_best effi-
ciency range. For situations requiring greater spinning reserve than
normally provided by generating units operating within their best
efficiency range, NPD will allow the operation of additional units,

providing equipment limitations and nonpower constraints are observed.



B, When all available units are in service, the BPA dispatcher
will limit loads to assure the maintenance oféadequate spinning
reserve capacity. This spinniné reserve capacity will include the
extra-overload capacity available from specific projects that have
units capable of exceeding their normal overload ratings. The amount

“of extra-overload capacity depends upon the net head at each project,
Extra;dﬁgfload capacity will be used only during system emergencies
that occur during very heavy load pericds, It will be used only on
an immediate basis to allow time for other measures to be taken, BPA
has made necessary adjustments in its operation of the existing
generation allocation console to make this extra-overload capacity
usable, NPD has made adjustments in unit and plant limits to make

extra~overload capacity available as follows:

Chief Joseph 16 Units (83.2-80) = 50 MW
McNary 12 Units (90 - 80) = 120 MW
The Dalles 14 Units (97 - 90) = 100 MW
John Day To be detefmined
Lower Monumental To be determined
Little Goose To be determined

C. BPA will maintain at all times a minimum spinning reserve
capacity on the controller ready to assume load. This ﬁinimum spinning
reserve capacity is to be equal to 25 percent of the maximum first
contingency outage plus 1 percent of estimated daily peak generation

for regulating margin.



D. NPD will furnish BPA the following information from each NPD
project: ¢

(1) Total number of unitslconnected?to the power system
{on the line).

{(2) Number of units on line and on control.

{(3) Number of units off line, on standby, and available for
service.

{4) Capacity (including extra-overload) of units on line and
lon control plus load of units on line but not on control (BPA
computes spinning reserve using this quantity and the total plant
load quantity which is presently telemetered to BPA).

{(5) Reserve capacity of units on line but not on control, and

(6) Capacity of units available but not on line. (The
quantities in (5) and (6) provide BPA with the amount of non-
spinning reserve available,)

E; At the present time, this information is provided by hourly
telephone calls or teletype messages.

F. As soon as logic equipment presently on order by both agencies
can be placed in service, the above information will be transmitted to
BPA by telemetry. This information in part or in total will, at this
stage, still be manually input from some NPD projects. )

G. As soon as the necessary design and construction can be com-
pleted by NPD (est. 6-8 months) in the projects connected to the load
contreller, the information in D(l) and D(2) above will be automati-

cally telemetered from the projects which are capable of being



controlled from the BPA load controller to the BPA Operations computer
and will be in digital form so that the BFPA computer can automatically
calculate an updated spinning reserve capacity.

H., The John Day and the Lower Snake plant computers are presently
receiving all of the above information. As soon as BPA can obtaié the
heceésary equipment to interface with NPD plant computers, the above
information will be telemetered to BPA. |

I, NPD is planning to install plant computers for The Dalles
(Deéember 1972) and Chief Joseph (FY 1976) and has plans for others
in the future. The details of the computer interfacing will be worked
out, Use of other NPD plants (those not equipped for 1oéd control) to

supply spinning reserve will await future decisions.

APPROVED /S/ H., R, RICHMOND

Administrator

Bonneville Power Administration

APPROVED /S/ ROY S. KELLEY

Division Engineer
North Pacific Division
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Attachment No. 3 to Exhibit B of
Contract No, 14-03-19250
Effective Date: November 16, 1970

OPERATING ARRANGEMENT

(Powerhouse Control)

SUBJECT: Principles and Procedures Relating to Powerhouse Control
Including Load~Frequency Control of Individual Powerhouses

and Groups of Powerhouses
1. Thiéyéperating Arrangement is made pursuant to paragraph 6 of
the Memorandum of Understanding, Contract No. 14-03-19250, between the
Admiristrator and the Division Engineer,
2. General. The North Pacific Division (NPD) Operations Division
and Engineering Division and the Bonneville Power Administration (BPA)
Branches of System Operations, Power System Control, and Power Supply and

Scheduling have agreed upon certain principles and procedures relating to

are applicable to the 1970-71 operating year. They will be reviewed at
the end of each operating year and revised in a manner agreeable to both
agencies.

3. Principles. BPA and NPD are in agreement on the following
principles:

(a) The efficient operation of the Federal Columbia River Power
hat operation of the ve U U v
system be coordinated through a central entity which can monitor and
control them in response to the dynamic state of power loads, natural

streamflows, reservoir storage and transmission line loading as appropriate.

The BPA System Control Center will be responsible for such coordination.



(b) NPD and BPA are in continuing agreement, along with the Bureau
of Reclamation, on the use of tie-line bias control as the method for
providing load-frequency control (LFC).

(¢) NPD has the responsibility for multipurpose operation of its
projects and for procedures relating to the regulation of generation
within thé various powerplants.

i1

(d) BPA'and NPD will continue to cooperate in

ing generation
and load-dropping schemes, system damping controls, and voltage control
schemes és required to provide power system stability and integrity.

(e) BPA recognizes the position of NFD with respect to group control
of the Lower Snake plants and will cooperate in developing procedures to
control these plants remotely through the McNary powerhouse computer so as
to provide LFC from the BPA System Control Center.

(£f) NPD recognizes the need of BPA to have generating capacity at
reservoir powerhouses available for spinning reserve even thoﬁgh certain
plants may be unsuitable for normal LFC.

4. Procedures.

{a) The BPA-NPD Coordination Task Force No. 2 completed documenta-
tion of five functional control schemes applicable to powerhouses.
Historical references are included, as are the requirements and methods for
‘both present procedures and planned future improvements for:-

(1) External load-frequency control,
(2) 1Internal regulation of generation.
(3) Emergency dropping of generation and loads.

(4} Providing system damping.

(5) Voltage control.



Copies of this documentation are attached hereto as Exhibits 1 through 5
and adeguately set out the procedures for this fungtion.

(b) To provide for the control of the Lower Snake River plants as
a group from the McNary process computer, BPA and NPD agree to proceed
as follows (see Exhibit 6):

(1) Generation schedules and inflow forecasts for individual
Lower.ShQKe River plants will be developed by the BPA Power Scheduling
Section after consultation with the NPD Reservoir Control Center in
accérdance with provisions of Attachment No., 1.

(2) The total generation schedule and inflow forecast for the
Lower Snake System will be transmitted to McNary as soon as possible
after 1800 each day preceding the schedule with updating as may be
developed subsequently,

(3) The McNary computer will allocate generation among the

plants in the most efficient manner possible in accordance with:

(i) The single instantaneous load control deviation
signal from the BPA System Control Center,
(ii) The schedule of total generation including any
updating. ;
(iii) Operational limits.
(4) NPD will make every effort to complete its initial program
for control of the Lower Snake River plants by December 31, 1970, in
order to provide automatic control from, and reserve generating capacity

information to, the BPA System Control Center.



(c) To provide for use of generating capacity‘at Yeservoir power-
houses as spinning reserve, BPA and NPD will cooperate in developing a
method of automatically loading such plants during system emergencies

(see Exhibit 7).

APPROVED /S/ - H. R. RICHMOND
Administrator
Bonneville Power Administration

APPROVED /S/ ROY S, KELLEY

Division Engineer
North Pacific Division




Exhibit No. 1 to
Attachment No. 3 to Exhibit B of
Contract No, 14-03-19250

SYNOPSIS OF TASK 1.1

EXTERNAL LOAD~FREQUENCY CONTROL OF POWERHOUSES

The general objective of load-frequency control is to match generation to
the changing electrical load, while conforming to hourly scheduled -
generation levels. Load-frequency control (LFC) in the Federal power
system is based on tie-line bias control, in which the sum of frequency
deviation and the total power interchange deviation constitute the system
error signal., The system error signal is allocated to each of the Federal
Columbia River plants and to the Snake River projects as a single plant.

A central controller at BPA in Portland transmits a continuous control
signal to each controlled plant, and receives the continuous value of

each plant's total output, via dual-path analog telemetering. Snake River
allocation is performed from a USCE computer at McNary.

Occasional gross errors in power interchange data constitute the most
serious problem of the present LFC system. BPA has several solutions to
this problem in the developmental stage. Most other problems are also
faced singly by BPA or by the USCE, Problems which are amenable to
solution by joint effort are:

. Incorrect data from powerhouses (not a serious problem)
. Control failure due to dead-band (not a serious problem)

. Lack of schedule change feedback to the USCE. Automatic
feedback to the Corps' Reservoir Control Center is
recommended.

Improved LFC and other functions will eventually be accomplished by
computers at the control center and at the powerhouses. Also, digital
telemetering of LFC quantities including powerhouse generation and
control signals may be accomplished., The expected benefits include
more accurate control and protection against system malfunctions.



EXTERNAL LOAD-FREQUENCY CONTROL OF POWERHOUSES

1.1 External Load-Frequency Control of Powerhouses

1.1.1 Introduction and Background

1.1.1.1 Objectives

The general objective of load-frequency control (LFC) is to match

generation to the changing electrical load. Part of the "load"

consists of power transfers to other electric utilities, and the

"generation" consists of several large interrelated powerhouses.

Therefore, the objective must be restated more completely as a

set of primary objectives:

1)

(2)

(3)

Control the total (net) power interchange of the BPA
control area to conform to schedule.

Compensate for unscheduled load fluctuations or dis-
turbances within the BPA control.area, thus performing
the BPA control area's share of the regulation of
system frequency.

Allocate the regulation of generation among the con-
trolled power sources (powerhouses or groups of power-
houses), so as to conform to scheduled generation
levels., The schedules are prepared to provide optimum
utilization of the hydraulic resources for power
generation and for the nonpower uses of the river

and its system of dams.

1.1.1.2 Historical Background

In earlier times, the Federal Columbia River Power System was

interconnected only with the utilities of the Pacific Northwest



Region. The Federal system then had the responsibility of holding
the frequency constant, while the interconnected utilities main-
tained scheduled total power flow in their‘tie lines. Now, the
region is commected into a grid that covers almost all of the
United
control is no longer acceptable even during failure of the normal
controller. System trouble elsewhere in the country could cause

an intolerable increase or decrease of generation here if constant-

frequency control were in use.

1.1.1.3 Tie-Line Bias Control

Load~-frequency control of the Federal power system is now based
on 'tie-line bias" control., In this control, the error signal
(actual total generation minus desired total generation) is a
composite of two quantities: the deviation of total power inter-
change from schedule, and the deviation of system frequency from
its scheduled value, The frequency deviation is multiplied by a
"bias" coefficient to convert it into an equivalent megawatt
quantity. Tie-line bias control is in general use throughout the
United States. It was agreed to by the USCE, USBR, and BPA in
1961 for use in the Northwest Federal system. The agencies are
in continuing agreement on the use of tie-line bias control.
Tie~line bias control requires knowledge of power flows at all
interconnection points of the control area. Multiplant control
requires knowledge of the actual generation at ecach of the con-

trolled power sources., Therefore, such control must emanate
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from a central control point where the needed information is
available on an essentially continuous baéis. It is not practi-
cal to conduct tie-line bias control froth individual powerhouses,

Each controlled power source is expected to conform to its
"desired" total generation as determined by the load-frequency
controller, on a minute-by-minute basis. It is not necessary
that all power sources be under LFC because generation changes
at uncontrolled plants are compensated by response in the
controlled power sources,

Requirements

A central controller is needed to assemble all Federal system
loads, tie-~line power flows and generation quantities on an
essentially continuous basis; digest these data and produce an
area control requirement signal; and distribute the control
requirement among the controlled power sources in accordance
with a predetermined operating plan.

An essentially continuous control signal from the central
controller to the controlled power sources is needed.

An essentially continuous feedback signal to the central

controller from the controlled power scurces is needed.

Adequate generator capacity on control to handle normal,
expected, load-frequency control signals is necessary.
Adequate protection and limits are needed to protect the plants

and the power system when LFC system malfunctions,

Backup methods for control are needed.



1.1.3 Present Load-Frequency Control Process

The present method is a semi-automatic pracess using analog
techniques. Direct inputs to the process are both automatic and
manual, Additional information input indirectly affects the load-
frequency control.

1.1.3.1 inputs, Direct, Automatic

(1) Locally measured system frequency. System frequency is
also telemetered from Ross Substation as a backup.
(2) BPA-Utility power interchange quantities telemetered
from each tie point.
(3) Total generation telemetered from each of the controlled
power sources,
(4) Standard frequency and time signals from WWVB.

1.1.3.2 Inputs, Direct. Manual

(1) Hourly schedules of power interchange with directly

connected utilities, obtained daily or oftener from BPA

scheduling engineers, and set manually into the Area
Control Error Console by the BPA dispatchers.

(2) Controlled power source allocator (breakpoint) settings,
obtained daily or oftener as output from an off-line

generation scheduling computer program. The break-

points are set manually into the Generation Allocator
Console by the dispatchers.
(3) Notifications for time correction procedures or for

system time deviation adjustment are received from



American Electric Power, Canton, Ohio, or from
Southern California Edison Company, Los Angeles.
These notices may result in changes of scheduled

system frequency.
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parameters, obtained annually or oftener from BPA
N System Operations' technical staff, The appropriate
control console dials are set by the dispatchers,

(5) Estimated power flow at interchange points from which
telemetering is absent or temporarily out of service,
obtained -by telephone from substation operators, and
set manually into the Area Control Error Console by
the dispatchers.

1.1.3.3 Inputs, Indirect

(1) Information used by dispatcher in his operation of LFC
equipment:

. Special instructions obtained daily or oftener
from the scheduling engineers.

. Notification of observed abnormal conditions,
obtained directly or by telephone from field
personnel, )

. Requests for special operating conditions from

other utility dispatchers, powerhouse operating

personnel, test engineers, and others.



(2) Information used by dispatchers and scheduling engineers
to predict the need for schedulg changes, and to compute
the changes:

. Actual hourly power generation at each major'
power source.

. Actual water surface elevation readings at
critical locations such as forebays of controlled
powerhouses,

. Target forebay elevations, obtained daily or
oftener as output from the generation scheduling
process.

. Requests for interchange schedule adjustments,
obtained from other utility dispatchers.

(3) Information used by dispatchers and maintenance
personnel for checking the operation of the LFC system:

. Actual hourly power interchange at each tie point,

. BPA-Utility inadvertent interchange.

1.1.3.4 Method of Operation

Load-frequency control consoles at the BPA system control center
at Portland now control the total power output of each Federal
Columbia River powerhouse, and also control the outﬁht of the
Lower Snake River powerhouses as a group. Allocation of genera-

tion for the individual Lower Snake River plants is performed by

the USCE, utilizing a computer at McNary.



1.1.3.5

Analog-telemetered power interchange quantities, system frequency,
and manually set schedules of interchange @nd frequency are com-
bined in a control conscle which computes a continuous value of
Aréa Control Error. The A.C.E, is '"filtered" to remove the use-
less cyclic component of the signal. The A,C.E. is used in com-
bination with scheduled generation levels, actual generation as
telemetered and totalized, and participation as scheduled, to

derive a '"Station Control Error" quantity for each controlled

power source. This quantity is telemetered to each control power

source to regulate generation.

At the controlled power sources the error signals are con-
verted to control pulses which operate the governor speed-
setting motors to change unit generation. Another contrcl system
simultaneously keeps outputs of all controlled units at each
plant approximately uniform.

Problems of Existing System

The following paragraphs discuss items that have been the subject
of concern in operation of the existing LFC system. The intent
is to explore each item in sufficient detail to determine if a
solution is necessary as part of future developments.

(1

)
7

flows at the approximately 90 BPA-utility tie points is one of
the principal quantities used in generation control. Erroxs in
individual tie-line telemetered quantities produce errors in

generation which in turn result in frequency errors and high



inadvertent power flows., Several safeguards exist at present
against gross errors, but many instances of trouble still occur.
In addition, small measurement and telemétering lnaccuracies
need to De reduced to a minimum. This problem is BPA's respon-
sibility, however, and not amenable to solution by this joint
task force.

*(2) Incorrect data from powerhouses - Input data from

powerhouses with present LFC system consists of total plant

generation. This information is obtained by summing high-
response thermal converter or watt transducer outputs for each
unit and inputting the resultant MV signal to an analog tele-
metering system for transmission to the load-dispatcher's
office. Overall accuracy of the data is in the range of 1 to 2
percent. Although necessary to properly divide the total load
among the controlled plants, this data is not directly involved
in the regulating process. Such errors are therefore not con-
sidered serious by this Task Force with the type of LFC now in
use, Complete loss of signal will result in improper division
of load among thé other controlled plants, and experience has
indicated that dual communication links are necessary. Relia-
bility of other porxtions of the equipment has not b;en a serious
problem.

(3) Control failure due to dead-band - The DIAT control at

the powerhouse contains a dead-band of several megawatts, within

which no control action is taken. If an Area Control Error



signal is not very large, the resulting Station Control Error
signals leaving the Generation Allocator console may be within
the dead-band at several or all stationsi The Task Force be-
lieves that this problem is without serious consequences, as the
actual Station Control Error signals typically change sign quite
frequently, particularly when they are small. However, the
potential exists for substantial dead-band error among the plants
on control, Reduction of the overall dead-band to a practical
lminimum is therefore desirable as a future aim.

{(4) Frequent manual adjustment of breakpoints - At present,

computer output listings of console breakpoint settings are
obtained only once each normal workday; however, adjustments,
based upon actual and anticipated hydrologic conditions and to
correct errors, are made several times each day by the
or by the scheduling engineers. Because these adjustments are
based upon rules-of-thumb and scratch-paper computations, they
constitute a continual additional chance for error and a degrada-
tion of the concept of computer-directed gengration scheduling.
Future developments should include methods of automatic readjust-
ment to changing conditions.
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of the frequent changes made during the day, as described in (&)
above, the originally scheduled breakpoint settings which are
transmitted over the CBTT are of little value to the Corps in

estimating future project loadings. Since this knowledge is



necessary for proper planning of operations, accurate updating
of breakpoint settings and revised statio@'load forecasts should
be furnished to the Corps' Reservoir Control Center. This up-
dating should preferably be automatic.

(6) Incorrect station reallocation - Excess deviation of

a station's total generation from the desired value presently
autbﬁdtically drops that station from control, The remaining
plants on control are then reregulated on an allocation curve
‘resulting from summing their station breakpoint settings into
new system breakpoints., The resulting percentage participation
rates are often unrealistiec, and if not reset within a short
time, could cause serious hydrologic unbalance in the river. In
addition, design limits of the console are occasionélly exceeded,
degrading equipment reliability, A better method of providing
for this condition is desired.

(7) Maintenance costs = The cost of maintaining the load-

frequency control system in good operating condition at Chief
Joseph and The Dalles averages $4,000 pexr year per plant, Costs
at McNary and Bonneville run less than $2,000 per year per plant
because they contribute less to system regulation. The major
maintenance requirements are repair and adjustment ;f filter
relays, contacts and balancing slidewires in the unit controllers,
The DIAT controller has required relatively little maintenance.

In considering future LFC systems, the unit controller equipment

should be eliminated and balancing of load among units accomplished

by some other means.

10



1.1.4

(8) Cyclic control signals - Cyclic components of the Area
Control Error quantity are filtered by an '"Error-adaptive Control
Computer' (EACC) before the A.C.E. is sent to the Generation
Allocator. However, cyclic actions by mechanical governors at
the generators cause cyclic Station Control Error signals in the
Generation Allocator-powerhouse feedback loop. These cyclic
signdls are not large, nor do they constitute a serious problem.

However, they do partially defeat the purpose of the EACC

'which is to minimize the number of controller actions at the

powerhouses, and should be eliminated if practicable,

{(9) Lack of "overcontrol' limiters at powerhouses - At

present, no automatic means are provided for monitoring or pre-
venting long-term overcontrol of a project. This could result in
violation of maximum or minimum station generation, discharge, or
rate of change of water level limits, Such protection should be
built into future systems, including provisions for operator
override.

(10) Space requirements = The Area Control Error and Genera-

tion Allocator consoles are bulky and occupy increasingly valuable
space in the system control center. New designs being considered
should simplify the equipment and reduce physical réquirements.

Future Developments

Both the Corps and BPA are independently planning and implementing

new developments and modifications of the LFC system. Present and

11
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possible future plans are discussed below to assist in antici-
pating possible conflicts.,

At Powerhouses

As part of the transition from manual attended to remote auto-
matic control sf the Corps of Engineers' powerhouses, digital
computers are being installed in major plants., Among the
functions being assumed by this device is the load-frequency

control interface. In this role, the computer will act in the

.capacity of the present DIAT and unit controller in accepting

the control signal (either analog or digital) from the telemeter-
ing system and converting it into appropriate control signals to
the governor speed level motors. This arrangement will provide
solutions to the previously discussed probliems of cyclic control
and automatic limits through proper programing. The inherent
flexibility of the computer should be ideally suited to coping
with any additional problems which may arise. Ultimately, the
computer will also collect the MW signals from the unit trans-
ducers, sum them and provide for outputting the totalized value

to a register. This register can then be interrogated as required
by the telemetering system. Present plans also include provisions

for analog totalizing and telemetering of plant generation.

Developments at the System Control Center

As a part of the BPA Advanced Control and Dispatch Program, the
central load-frequency contrel function is being developed into
an all-digital process. The development is expected to occur in

several phases:

12



(1) A digital computer program to determine Area Control
Error. The most important benefit is the .opportunity to apply
logical data-validity checks to the powet interchange informa-
tion, The computer will also make the routine computations and
corrections which are now performed by the dispatcher.

(2) A digital computer program to allocate generation among
the several stations in accordance with a predetermined plan.
This program may automatically adjust breakpoints, or it may
labandon the breakpoint concept and allocate generation according
to actual and predicted river and reservoir conditions, as modified
by transmission system requirements, The existing problems of
station dead-band, station reallocation, and correct use of the

"EAGCC" control principle also can be solved by software methods.

tion of field subtotalization is expected to enhance both the
accuracy and the reliability of these important telemetered
quantities.

(4) Digital telemetering of station control signals may be
accomplished at a later time, along with general development of
digital equipment at the system control center and at the power-
houses, i

(5) An earlier concept of hybfid analog/digital controllers
at the system control center is not actively being worked on at
this time. The development program includes redundancy or backup
support which may include standby digital computer capability, a
simplified analog controller, or both.

13
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Conclusions and Recommendations

The present load-frequency contreol system meets the primary objec~-
tives as outlined in 1.1.1.1 in a reasondbly adequate manner
although considerable manual surveillance and intervention is
required. 1t also meets the requirements listed in 1.1,2 except
for 1.1.2.5; i.e., the present system does not include adequate

protaction and limits that are needed to protect the plants and

the power system when the LFC system malfunctions. The major

problem with the present LFC system is that of maintaining correct

input data from tie points. A telemetering error in any one of
the approximately 90 tie points introduces an error in the whole
system. This is primarily a BPA problem. Other errors present
lesser problems because they are either compensated for witbin the
system or their effect is minor. Problems of major concern to the
Corps are the need for breakpoint settings or anticipated loading
information and the need for limit setters fbr functions such as
maximum hourly changes in discharge. This last item could be re-
duced by programing such limits into the control computers pres=-
ently installed or planned for all Corps plants participating in
the LFC system.
Future plans of BPA and USCE in the field of load-f£équency con-
trol appear compatible to this Task Force and provide potential
for solution to the problems discussed above. Continued coordina-
tion and cooperation is necessary to insure successful development
of the advanced system,

March 14, 1969
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Exhibit No. 2 to
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INTERNAL REGULATION OF GENERATION

Internal Regulation of Generation
Introduction and Background

Regulation of generation within a powerplant has historically been
the duty of the powerplant operators, In the early years of
operation of Bonneville powerhouse, one operator was assigned and
stationed adjacent to each pair of generating units to regulate
load and monitor the performance of the units. Other than normal
governor control, this was largely a manual operation. McNary
was originally designed to be opetrated in the same way as were
Chief Joseph and The Dalles except that four generating units

were assigned to a local operator instead of only two. At smaller
plants, such as Detroit, Lookout Point, and Albeni Falls, two
operators were assigned to perform these functions. With the
continued growth of the Federal power system and continued
improvement in maintenance and reliability, it became feasible to
centralize the operating functions in the powerhouse control room
and reduce the number of attended stations on the generator floor.
With centralized powerhouse control, a control room‘;perator can
start and stop units, synchronize, adjust load and voltage, and
monitor the performance of all generating units. Reliability of
generating units has now been improved to the degree that the
control room is presently the on;y continuously manned station

in Corps of Engineers' main-stem Columbia River plants. A staff
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1.2.3

of three operators per shift takes care of all powerplant opera-
tion and switching, and also operates navipation facilities,
inspects and adjusts fish faciiities, and inspects power

facilities.

Requirements

The requirements for internal regulation of generation are as
follows:

(1) Maintain sufficient generating capacity on line to meet
load, voltage, and reserve requirements.

(2) Maintain available standby generating capacity to meet
system reserve requirements.

(3) Operate generating units in best efficiency range for
conservation of energy during storage control season
and for protection of migrating fish.

(4) For plants on LFC to respond adequately to control
signals without overshooting or hunting.

Present Methods

(1) The control room operator in Corps of Engineers' major
plants is responsible for having a sufficient number of machines
on line to meet load requirements, and for maintaining machine
operation within established limits. Corps of Engiééers' policy
is to load machines in the best efficiency range until all avail-
able machines are on line. Normally, all machines operating at a

given plant which is participating im LFC are on external control.

Unit load controllers are used to balance loads among machines.



Typically, Kaplan turbine units have best gfficiency in the range
of 70 to 90 percent of nameplate ratings.t-All such units, except
those at Bonneville powerhouse, are capable of at least 115 percent
of rated load. Therefore, operating at best efficiency provides‘
about 25 percent on-line reserve capacity to handle load changes.
System requirements under abnormal conditions may require certain
plants to opeiate without reserve requirements and other plants
below best efficiency. Operators manually adjust the set-point

-of voltage regulators to maintain the voltage schedule at the
switchyard and to equalize reactive loading on machines. Conflicts
between efficiency requirements and voltage requirements occur
fairly frequently during the light load hours of the early morning.
For example, if the generation required from The dalles goes down
to 400 MW, only six generators would be used to efficiently supply
this generation, With only six generators on the line, under-
excitea reactive available from this plant to control transmission
voltage would be only about 210 MVAR, Presently, reactive needed
to hold the 230 KV bus voltage down to scheduled voltage at The
Dalles during the light load hours frequently exceeds 350 MVAR,
Additional reactive capacity can be obtained by putting more

machines on the line, but this results in inefficient operation
and may be detrimental to downstream fish migration, A decision
therefore must be made, based upon the needs of the moment, to

sacrifice either efficiency or voltage control, TFor the small

plants which do not participate in LFC, the requirements for load



and voltage control are met in a simple strgightforward way.
Generation is scheduled by hours at least one day in advance,
based on the amount of water expected to:be available and the
desired load shape. Voltage schedules are published in advance
and repeat on a weekly cycle, Powerhouse operators adjust genera-
tion and voltage to meet these schedules. The two plants with
considerable reactive capability, Detroit and Lookout Point, are
operated as synchronous condensers to maintain transmission
.voltage on schedule even when they are not generating power. The
energy losses associated with this mode of operation are apparently
assumed a reasonable price for the voltage control obtained.

(2) Corps of Engineers' policy is to maintain maximum
availability of generating units for service. Units not in serv-
ice or not out of service for a specific maintenance job are in
"standby" status and are available to start immediately. When
maintenance work is completed on a unit out of service, the unit
is returned to 'standby'" status or placed in service if needed.

(3) As noted in (1) above, Corps of Engineers' policy is to
operate machines in the best efficiency range until all available
machines are on-line. Control room operators are supplied with
tables showing number of machines needed for best efficienc
the entire range of plant load and head. They are also furnished
instructions for méintaining plant operations within any other

required limits, For example, at the plants on the Lower Columbia

and Lower Snake Rivers, the needs of migratory fish constitute an
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additional constraint on plant operation.  Tests have shown that
mortality of fingerlings passing through the turbines is reduced
considerably when turbines are operated ht.flows equal to or
greater than that required for best efficiency. For this reason,
generating units in the Lower Columbia and Snake plants‘are not
-Operated at loads below best efficiency from about April through
October of each year.

(4) Response of load-frequency control systems is checked
periodically. BPA technicians in the load dispatch office and
CE technicians cooperatively make these tests. CE technicians
also test and adjust response rates on individual machines to
balance response of all machines in the plant.

Future Methods

(1) The John Day plant now under construction and the plant
expansions now being planned for The Dalles, Chief Joseph and
Bonneville will include local control computers which will per-
form some of the internal regulation functions now being performed
by operators or present LFC equipment. Jobs assigned to the com-
puters will include adjusting unit geﬁeration to meet LFC require-
ments, balancing loads among units, adjusting voltage to meet
schedules and balancing reactive among units, In a;dition, the
computers will automatically monitor plant operation to insure
it is within established limits, Operation outside of limits
will only be possible through manual intervention by the operator.

Under present plans, starting or stopping units to maintain
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operation in the best efficiency range wil}vstill be performed
by the control room operator. The control-computers will have
expansion capability to perform these functions if and when it
is found desirable and economically justified.

{2) The Corps' present plans are to provide all the above
functions for Ice Harbor and the other Lower Snake River plants
now being constructed from a control computer now installed at

McNary. This operation is discussed fully in Section 2. The

-McNary computer may also eventually perform these functions for

the McNary plant,

Summary and Conclusions

Internal regulation of generation to meet system requiremeﬁts
has always been the responsibility of the plant operating staff
who are accountable for plant integrity. This function has
evolved to a highly centralized one at the Columbia River plants
with full automation capability if and when found necessary and
economically justified. Full automatic computer control is
presently being implemented on the Lower Snake River plants.
The established internal procedures for efficient operation
normally provide substantial spinning reserve and maximum
scheduling may produce conflicts with the internal procedures.
Future plans appear to provide the capability for adapting to
anf future nceds.

April 29, 1969
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EMERGENCY DROPPING OF GENERATION AND LOADS

Emergency Dropping of Generation and Loads

Introduction and Background

Automatic reduction of powerhouse generation and customer loads
for protection of the transmission system has been an operating
practice for many years. Most of these protective schemes are
designed to avoid overloading certain transmission lines when
other lines have relayed open automatically, due to faults., The
development of the Extra High Voltage (500 kv) grid and the
California Interties have added a requirement for temporary drop-
ping of generation to protect against large power swings in the
system. Several alternative methods of providing this protection
are currently being studied.

Customer load dropping is closely related to generator drop-
ping and is briefly summarized in this report.

When certain areas are heavily loaded, and a fault occurs on
one of the transmission lines, specific loads are dropped to pre-
vent cascading outages and blackouts.

When system breakups occur and isolated portio&é of the
system have insufficient generation and low frequency, certain
loads are dropped to prevent additional outages and to assist
the restoration of normal conditions.

Requirements

Requirements for all of these schemes include:
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1. Positive operation for protection of the system.

2. Reliable protection against incoérect or improper
operation.

3. Procedures for safe, properly synchronized restoration
of normal service as soon as conditions permit.

Existing Methods

NOTE: ' Details of these schemes are subject to change. There is
a continuing process of improvement and expansion.

Chief Joseph Generation Dropping

Fgults on the Hanford-Lower Monumental-John Day 500-kv line cause
transmission system power swings which endanger the operation of
the California Interties. Rapid reduction of generation can mini-
mize these swings, and the generating units can be restored to
normal service immediately.

Computer studies have shown that Chief Joseph is an effective
and reasonable place to drop generation for this scheme. When a
fault occurs, powerhouse lines No. 2 and 4 open, and the eight
generatiné unit breakers also open. Standing orders call for
immediate manual closing at the switchyard, followed by re-
synchronizing at the powerhouse.

The relay scheme is taken out of service whene&ér the Hanford
line is open by prearranged outage, or if a portion of the pro-
tected line is still open after a relay operation. The scheme
is also disabled if there is a reactor scram at the Hanford
thermo~nuclear generating station, because that event results in
a requirement for additional, not lessened, hydro generation in

the area,
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Boundary Generation Dropping

Boundary, a 650-mw plant on the Pend Orei14e River, is owned by
Seattle City Light and is regulated by BPA. TFaults on either of
the Bell-Boundary 230-kv lines (from Spokane to the plant) auto-
matically drop one to three units at Boundary, depending on the
bre-fault line loading and the number of units in service.
Restoration of normal service is at BPA dispatchers' direction.

McNary Generation Dropping

The generation dropping scheme at McNary is not for protection

against system power swings, as at Chief Joseph, Rather, it
protects against overloading the transmission lines from McNary
when one of them is faulted, The protective scheme is in service
whenever the combined loading on the McNary-Ross 345-kv line.and
the McNary-Big Eddy 230-kv line exceeds a preset limit. Under
this condition a fault on the Ross line automatically drops the
Powerhouse Line No. 5 and its four unit breakers, and a fault on
the Big Eddy line or either of the McNary-Santiam 230-kv lines
will automatically drop Powerhouse Line No. 2 and its two unit
breakers. Resynchronizing and restoration to normal service is
at BPA dispatchers' direction.

Logic Load Dropping

BPA operates a number of automatic schemes which protect the
system by dropping customers' loads to protect large load centers
whenever the area loads are heavy, and faults occur in the trans-

mission lines feeding the area. Because these logic-operated



relay schemes are only indirectly related to powerhouse control,
only very brief descriptions are included pere.

Loads in the Puget Sound area are protected by dropping
aluminum-reduction loads when heavy area loads are accompanied
by transmountain line faults, Similarly, aluminum potline loads
at Spokane are dropped for loss of any of the power lines from
Grand Coulee.

In the Bellingham area, protection against complex condi=-
tions of line loads and faults is provided by dropping potlines.

The Conkelley load-dropping scheme drops some potlines to
protect against loss of the entire Anaconda Aluminum plant when
the lines from Hot Springs and Noxon are open, and when generation
at Hungry Horse is inadequate to carry the load.

In the Portland area, aluminum potline loads at any or all
of three locations can be dropped by combinations of loads,
lines in service, and lines faulted.

Most of these protective schemes remain deenergized except
when area load conditions indicate that they should be placed in
service, Restoration of normal conditions is by BPA dispatchers’
direction,

1.3.3.5 Underfrequency Load Shedding

A cooperative program for shedding loads when frequency drops to
low values has been in existence in the Northwest Power Pool for
many years. This program is designed to help restore normal

service after a serious disturbance. The frequencies for



load-shedding are not experienced in the interconnected system,
but only in portions of the system which hgve become isolated,
Automatic load-shedding occurs at from 57.0 to 59.55Hz; with
additional, dispatcher-directed load-shedding below 57H,.

Restoration of normal conditions is by dispatchers' direction.

1.3.4 Future Developments

The number and scope of the generation and load-reduction schemes
continually change as the power system changes. In addition,
aevelopmental work is in progress or planned for the near future
in these areas:
Excitation control and other system damping controls, to
.supplement or perhaps replace those generation-reduction

schemes whose purpose is the control of transient swings.

Pattern recognition techniques to determine the need for

generation and load reduction with less need for telemetered

data and/or greater protection against false or unnecessary
tripping.
1.3.5 Conclusions
Generation and load-dropping schemes enable safe operation of the
power system without expensive overbuilding of transmission facili-
ties, As the system and its control develop, these schemes will
also develop, to reduce the possibility of misoperation or failure
to operate, and to provide more nearly optimum amounts and loca-

tions for the power to be tripped.

May 13, 1969
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PROVIDING SYSTEM DAMPING

Providing System Damping.

Introduction and Background

As it has expanded, the primarily hydroelectric power generating
system in the Northwest has historically experienced periods of
oscillatory behavior due to insufficient system damping. This
was evidenced by frequency deviations around 60 hertz occasion-
ally building up in a random fashion. These oscillations produced
corresponding power and voltage oscillations in the transmission
network which severely iimited effective use of tie iine capabiii-
ties in many cases. Such behavior was initially of low frequency
(3-5 cpm) and was attributed to improper adjustments of turbine
governors, Proper individual compensation of this equipment
provided relief for some time. However, as interconnections grew,
inherent oscillation frequencies increased to about 6 cpm and
periods of build~up reappeared, By utilizing special derivative
controls on selected turbine governors, these problems were again
temporarily suppressed. With subsequent completion of ties to

the Southwest (500 kv), natural oscillation frequenczes further
increased to about 12 cpm and governor control became ineffective.
At about this same time, large scale digital computer stability
studies of the proposed California intertie system were also
indicating a lack of sufficient system damping. This generated

investigation of supplemental controls for plants with continuously
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acting (no deadband) excitation systems and has led to develop-
ment of appropriate hardware. Application-is presently being
implemented at both new and existing generating statioms.

Requirements

The requirements for providing system damping from generating
stations are as follows:

‘(1) Because of the inherent destabilizing effect of water
inertia in a hydroelectric plant and its interaction with the
mechanical characteristics of the turbines and generators,
governor systems must be carefully adjusted, This is necessary
to provide adequate response to speed changes and load-frequency
control without contributing to system hunting.

(2) High-gain continuocusly acting voltage regulating
systems employing amplidynes, magamps, or silicon-controlled
rectifiers (SCR's) must also be properly adjusted to prevent
them from providing abnormal amounts of negative system damping.,

(3) Such excitation systems at major plants and strategic
locations should be provided with supplementary control equip-
ment to generate positive system damping under both normal and
transient disturbance conditions., This equipment is designed
to produce changes in generator magnetic flux in phéée with
fluctuations in machine speed or frequency thereby promoting
decay of such oscillations,

Present Methods

(1) A maintenance procedure has been established for check-
ing and adjusting governors at each generating station. This

2
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procedure includes setting the governor dashpots so as to insure
stable operation when on isolated loadkwhile still allowing
optimum response to system frequency changes and load-frequency
control system signals.,

(2)
the manufacturer to factory specifications., This normally pro-
vides-fairly stable operation while still producing reasonable
response to system voltage errors.

(3) Prototype supplementary excitation control equipment
is presently installed at The Dalles; Chief Joseph, and John Day
powerhouses, ‘This equipment consists of a single device at each
plant connected to a number of excitation systems which have
beén adjusted to act as a team. The equipment is basically com-
posed of a frequency transducer to obtain a suitable signal and
a series of operational amplifier stages to provide proper phase
compensation. John Day generator 7 also presently has an experi-
mental high speed SCR excitation system installed for evaluation
purposes, It includes supplementary signal equipment.

Future Developments

(1) It is anticipated that a routine maintenance program
will be established at powerhouses throughout the region to
insure uniform adjustment of continuously acting excitation
systems. This will be similar to that now used for turbine
gOVernors.

(2) All pew major generators are being procured equipped
with individual supplementary control devices for system damping.

3
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Additional devices are planned at other existing plants as
feasible, practicable, and found desirable.

Summary and Conclusions :

The present state of the art indicates that system damping can
most effectively be obtained and augmented through local controls
at powerhouses., Toward this objective, maintenance procedures
have ‘been established for governors and are being developed for

excitation system adjustments, In addition, supplemental con-

trols are being added to appropriate excitation systems. At this

time, there appears no need for real~time interchange of informa-

tion between the Corps and BPA for this particular purpose.

May 29, 1969
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VOLTAGE CONTROL

1.5 Voltage Control

1.5.1 Introduction

System voltage i1s one of the critical parameters in the continuous
planning and operation of the electric power system. Voltage con-
trol equipment consists of transformer taps, shunt capacitors,
shunt reactors, and generator and synchronous condenser excitation
systems.

1.5.2 Present Voltage Scheduling

Voltage schedules are established for powerhouses and for a
number of substations., These schedules are derived by BPA, USCE,
USBR, and the NWPP utilities to meet customer needs and to assure
equipment safety. They attempt to minimize transmission losses
and make effective use of reactive sources. The schedules are
based on A-C load flow studies. Voltage schedules are estab-
lished for each part of the day, repeating on a weekly cycle.

The schedules are changed seasonally, or oftener if required.
Schedule changes are communicated verbally to the powerhouses

by the BPA dispatcher.

1.5.3 Present Voltage Control

(1) Within equipment reactive capabilities, powerhouse
operators manually adjust the generator voltage regulators to
establish adjacent transmission system voltages to conform to

the schedule. Voltage-sensitive relays at many substations
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automatically switch capacitors or change transformer taps, to
keep the station on schedule or within the approved tolerance.

(2) During abnormal operating conditions, deviations from
schedule are allowed, to provide maximum transmission capabiiity.
For extended abnormal conditions, new system voltage schedules
and operating conditions are determined.

Present Input Requirements

At present, schedules and schedule change information are trans-
ﬁitted by telephone from the system control center to the power-
houses. Total MVAR of most plants is telemetered back to the
System Control Center as information to the dispatchers and
displayed on recorders,

Future Voltage Scheduling

BPA has recently developed an improved power flow solution which
is capable of producing better voltage schedules by a computer’
simulation technique. These "better" schedules will minimize
transmission losses and effectively utilize reactive sources.

The program will utilize real-time loads and scheduled loads,
transmission system status, and eventually weather conditions and
other factors which influence the solution. By making frequent
recomputations, the program should minimize violations of voltage
limits. As at present, the new "better' voltage schedules will
be subject to equipment operating limits and the constraints
agreed upon by the customers, the other utilities, and the three

governmental agencies. Although the feasibility of the program
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has been demonstrated, implementation will require development
of a load predictor, improved power system models and software
programs.

Future Voltage Control

71\ A ammendLon nd=ad
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the powerhouses from the system control center on a periodic
basis with additional information during abnormal operating con-

ditions., The plant operator will use these signals to adjust

‘the voltage regulators within the reactive capabilities of the

generators. In those powerhouses which have internal computer
control, the adjustment will be automatic as often as required.
(2) Substation voltage control devices will be adjusted
automatically to maintain the schedules and thereby effectively
utilize reactive sources on an area or system-wide basis,

Future Input Requirements

(1) Inputs to the real-time voltage scheduling program at
the system control center will include hourly actual loads and
schedules, system status as it changes, and eventually weather
and other load-prediction information., Feedback information
required may include plant total MVAR's from the powerhouses and
voltages from adjacent switchyards. i

(2) At the powerhouses and substations, the normal update
time for voltage schedules will be one hour, A special interrupt

signal may be required to provide faster updating when required

or to provide voltage control support during system emergencies.



1.5.8 Conclusions ‘
Present voltage scheduling and control methods are reasonably
adequate and present no data-transmissiom or control problems..
The future optimum scheduling and automatic control of voltages
are expected to:
(1) Minimize violations of voltage limits.
© *(2) Reduce transmission system losses,
(3) Reduce operators' workload.
(4) Contribute to powexr system reliability during
abnormal or emergency conditiomns.
(5) Minimize wear on control equipment by eliminating
improper and unnecessary voltage adjustments.
Future input data requirements at the system control center
include hourly load and load~prediction data and powerhouse-
transmission system feedback information. Imput at the power-

houses will consist of voltage schedules, updated every hour

or as required by special conditions.
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Problems of Group Contfol of Powerhouses

Efficient operation of the Northwest Federal power system requires
that operation of the various resources available to the system be
coordinated through a central entity which can monitor and control
them in response to the dynamic state of power loads, natural
streamflows, reservoir storage, and transmission line loadings as
appropriate. The real-time operation of the large Federal Columbia
River Power System requires continuous monitoring and frequent
adjustment of prescribed generation and anticipated schedules to
compensate for these factors and for nonpower contingencies,
Interrelations between interconnected power systems brought
about by power sales and exchange contracts and the multiple
ownership of hydraulically coupled hydroelectric plants on the
same river system complicate the resource scheduling process.
These complications presently introduce an "iterative" loop in
the scheduling process which is handled by voice communication
‘between the power scheduling personnel of the various systems.
Thig procedure slows down the scheduling process whizh, in times
of critical power supply, requires so much time that schedules
are often based on very rough estimates, This, in turn, is
reflected in individual plant schedules which, more often than

not, results in an imbalance of pondage between plants which



severely limits subsequent peaking capabil?ty of the hydro
prdjects. It has been the dispatchers' jaqb to try and keep the
ponds in better balance either by adjusting the plant participa-
tion schedules on the controller or by voice communication to
the various plants not on lo

This procedure can be improved by making use of real-time
computers to automatically adjust the schedules and allocate
generation, Performance of this operation in an "optimal”
.manner is a tremendously complicated mathematical as well as
physical problem although its splution is considered only a
matter of time and experience., As various approaches are tried,
it has become a point of question between the Corps and BPA as
to whether powerhouses must be individually controlled by the
central controller., The Corps contends that, in certain cases
where there is a closed relationship between contiguous plants,
group central control is not only feasible but desirable if
properly done and coordinated. Such a situation is believed to
exist where a logical group of closely interdependent plants are
under common control from a single process computer for economy
of capital and operating expenses, In this case, the local

nstantaneous allocation of loading
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between its group of plants in accordance with a single total
generation deviation signal and schedule from the system control
center. This would reduce the loading of the central controller

and its communication linkages to form a master-satellite’

T
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arrangement. The Corps believes that this could allow more
efficient use of control facilities and more direct response to
changing local conditions. Alternately, \BPA contends that over-
all operation of the total system would be enhanced if the
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common control center, The BPA position is strongly influenced
by the' severe time deadlines in the power scheduling process
made necessary by the "voice loops" required to coordinate the
mid-Columbia multiple ownership powerplants. BPA believes this
should be avoided in setting up procedures for scheduling and
controlling the Federal plants.

Lower Snake

Problem

The Lower Snake River plants are an excellent example of the
above '"'group control",qdestion. Since the four plants involved
(Lower Granite, Little Goose, Lower Monumental, and Ice Harbor)
are adjacent and similar, the Corps many years ago adopted a
plan of common remote operation from the existing MeNary power-
plant. This was principally because of staffing economics, To
take advantage of th; common control faciljities, a process
computer was also installed to normally automaticall; operate
this closed system. The functions of the computer included load
control operation wherein a single signal and load schedule was

to be used from the LDO and subdispatched by the computer to the

four plants. Construction and programing have proceeded on this
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basis, and the Lower Snake River computer gontrol system provides
an excellent opportunity to test this concept and provide guidance
for future work. It should be noted that "scheduling" per se is
not included in the McNary computer but only dispatching in

accoxd with actual conditions to correct for che
casted flows and loads., Such operation should eliminate the

present inefficient "voice loop" and automatically maintain pool

balances and operation limits.

Recommendations

To provide a factual basis for determining i1f the "group control"
concept has merit and will actually provide an improved type of
operation, it is recommended that BPA and the Corps take the
following action with respect to the forthcoming placing of

Snake River projects on control from McNary:

(1) Generation schedule and inflow forecasts for individual
Lower Snake River plants will be developed by the BPA Power
Scheduling Section after consultation with the Corps Reservoir
Control Center.

{(2) The total generation schedule and inflow forecast for
the Lower Snake System will be transmitted to McNary as soon as
possible after 1800 each day preceding the schedule with updatin
as may be developed subsequently.

(3) The McNary computer will allocate generation between

the plants in the most efficient manner possible in accordance

with:



{a) The single instantaneous 1ogd control deviation
signal from the LDO, .

(b) The schedule of total generation including any
updating, .

{¢} Opera

(4) The McNary computer programing will proceed to place
the Stnake River plants on control from the BPA System Control
Center by December 31, 1970.

(5) The computer programing will be subsequently developed
to include:

{(a) Provisions for action when sustained deviations
from the schedule are in excess of plus or minus
approximately 5 percent., This will consist of:
1. Computation and printout of predicted pool

levels at end of scheduled period resulting

from sustained deviation operation.

fro
-

Printout to notify operator if any operating
constraints are endangered, This will allow
the plant operator and dispatcher to make
adjustments to the schedule if necessary.
{(b) On demand or time controlled printouf-of avail-
able generation resources including available
KWH's for remainder of period and capacity
{peaking) availability for predetermined time

period,



2.2

{c) Computation of spinning reserve available on the
plants which can be picked—ﬁp by controller action.
This information should bg.telemetered to the BPA
load dispatch.-office to be added to the main-stenm
data in order to assure sufficient operating
reserve,

This .operation will provide some actual experience. After a

suitable test period, the concept should then be reexamined and

‘a decision made on whether it should be modified or discontinued

and a procedure initiated similar to BPA's proposal.

Columbia River and Other

The possibility of "group control" of powerhouses at other
locations is considered irrelevant at the present time pending
experience with the '"Snake River" system as described above.

The Task Force, therefore, does not propose to expend any effort

at this time in discussing such speculative items.

November 9, 1970
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PROBLEMS OF CENTRALIZED CONTROL OF RESERVOIR POWERHOUSES

3.0 Problems of Centralized Control of Reservoir Powerhouses

Large powerplants constructed im conjunction with storage
reservoirs present different problems in respect to coordination
of operation with the power system than main stem run-of-river
plants. This section is intended to explore this different
relationship and determine necessary interface facilities.

3.1 Need for Centralized Control of Generation at Reservoir Powerhouses

The need for centralized control of generation, as distinguished
from scheduiing of generation, is to continuaily match generation
to load including scheduled interchange with other utilities. To
effectively perform this function, an adequate amount of genera-
tion should be on centralized control at all times to be capable
of responding to load changes in a stable manner. Response rates
of individual controlled plants should not be set so high as to
induce excessive overshoot or instability in the power system.
Moreover, since maintenance outages and river flows approaching
or exceeding a plant's hydraulic capacity will, at times, make
certain plants incapable of performing this function, an adequate
feserve of generating capacity capable of performing the load-
frequency control function should be available.

3.1.1 The Federal system needs sufficient generation on centralized

control to cover short-term operating requirements such as normal
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load fluctuations, changes in schedules wiFh other utilities,
spinning reserve to cover loss of generatjon, or loss of lines
or loads.
The NAPSIC (North American Power System Interconnection Committee)
Operating Manual defines the spinning reserve requirement in
Operating Guide No. 10 as follows:
© "The spinning reserve capacity available to any coordinated
area shall be sufficient to meet its 1argest‘instantaneous
hazard without unduly jeopardizing other coordinated areas'
reliability of operation. Since no unit can respond
instantaneously to provide its full reserve capability,
even though it is on line and spinning, it is essential
that each coordinated area determine the rate of response
of its units and the manner in which its reserve is distri-
buted throughout the area to assure that its spinning
reserve capacity is fully effective,"
At the present time, the Federal system occasionally operates
with less than 1000 mw of unloaded continuous capacity at
Bonneville, The Dalles, John Day, McNary, Chief Joseph,
Grand Coulee, and the two existing Lower Snake plants on cen=
tralized control.
Federal generation. Additional generation now planned or under
construction at Grand Coulee, Chief Joseph, John Day, The Dalles,
Bonneville, and the Lower Snake plants will also be on centralized

control,
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From the power system standpoint, generatiQn responding to cen-
tralized load-frequency control should ideally be limited in its
response only by the physical limitations of the equipment.
However, other multipurpose constraints are imposed by Federal
operating agencies on the projects which restrict their ability
to automatically follow variations in power demands. Because of
thesé¢ ‘constraints, it is necessary for the Federal system to

maintain a higher level of spinning reserve than would be

‘necessary for a hydro system without such multipurpose constraints.

Another factor which influences the need for a relatively high
level of spinning reserve is the large area covered by the Federal
generation and transmission system. There is a large diversity in
streamflow throughout the Columbia River Power System. Hydro
plants on the eastern edge of the system, such as Hungry Horse,
Libby, and Dworshak, will generally be operating at low energy
outputs during the refill~hold period of the year. During this
period power flow is toward the east, In the event of a loss of
transmission capacity‘into the area, hydro plants in the area
should be available to automatically respond and pick up load.

Problems of Centralized Control of Generation at Reservoir
Powerhouses ’

A primary problem of centralized generation control at many power=~
houses is the limitation on rate of change of water released.

This problem is accentuated at the twe reservoir powerhouses
being considered, namely Dworshak and Libby, because the limits

are very stringent. However, short-term limitations, applicable
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only during specified conditions, could be defined and utilized,
Other problems involve the small generatipg capacity of the
plants and the relative difficulty of keeping units within
operating range if centralized control is applied. In some
cases this means that the availability of the plant for central-
ized control ig limited to certain portions of the year.
Dyorshak

The basic problem using Dworshak units on centralized control is

‘the relatively limited usable operating range on each unit. The

characteristics of high head Francis turbines are such that they
operate smoothly and efficiently at full load and above, but not
at partial loads. Based on preliminary information available at
this time, we expect the usable operating ranges for the Dworshak

units will be as follows:

Pool Elevafions

1600 1535 1450
Units 1 or 2 75 - 103 M8 70 - 103 MW 55 = 77
Units 1 and 2 150 - 206 MW 140 ~ 206 MW 110 - 154
Unit 3 190 - 266 MW 170 ~ 250 MW 140 - 190
1 or 2 plus 3 265 - 369 MW 240 - 353 MW 195 - 267
1+2+4+3 340 - 472 MW 310 - 456 MW 250 - 344

From this tabulation, it is apparent that the only cperating rang
which would be usable for load control participation is the range
in which Unit 3 and at least one additional unit are operating.
This condition will occur only during a portion of the year.

Therefore, it is apparent that the Dworshak plant is not suitable
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for participation in continuous year-roundaload control, However,
other possible schemes could be used to meet the objective of
adding spinning reserve to the system, so as to pick up available
unloaded generation automatically in response to system abnormal
conditions. Within the limits on rate of change of tailwater at
least one and sometimes two units could be started automatically
in response to a requirement signal and be brought up to full
load. The duration of this full-load operation shoula be
limited, but it would be long enough to cover the system needs

as defined by the dispatcher, up to a preset time limitation.

The requirement signal could be developed at McNary--possibly
from an LFC deviation signal greater than 50 MW--or could be
transmitted from BPA dispatch office, by specific action of the

dispatcher.

The primary problem with including Libby on centralized generation
control is the limitation on rate of change of water released.

At present the limits in rate of change of discharge are estab-

1lished as:
.  Summer 1 ft. (60 mw) per hour
4 ft. (240 mw) per day B
. Winter 2 ft. (120 mw) per hour

6 ft. (360 mw) per day
These very stringent limits on rate of change of generation at

Libby will restrict the effectiveness of the plant insofar as
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load-frequency control of generation is copéerned. As at Dworshak,
however, special constraints for short-term fluctuations (substan-
tially less than one hour) could be defined and used.
Summary
The objective in the daily operation of reservoir projecté such
as Libby and Dworshak is threefold:
"~ (1) Obtaining a predetermined average daily discharge;
(2) Shaping the available energy to help meet peak loads
at times when peaking help is needed; and
(3) Picking up the available unloaded generation auto-
matically in response to specified system conditioms.
It would not be necessary to have Libby and Dworshak on cen-
tralized control as far as items (1) and (2) are concefned, but
it is necessary in order to achieve item (3).

Recommendation

The application of normal load-frequency control to Libby and
Dworshak is not recommended because of the limitations and
difficulties involved. Instead, the following is our
recommendation:

(1) Establish short-term limits for load variation;

(2) Establish automatic or semi-automatic ciréﬁitry to

utilize the reserves at these plants as required and

within the limitations.

February 9, 1970
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OPERATING ARRANGEMENT
(Dispatcher-Operator Working Relations)

SUBJECT: Principles and Procedures for Maintaining Effective Working
Relations between Power System Dispatchers and Power Project
Operators

1. This“ngrating Arrangement is made pursuant to paragraph 6 of
the Memorandum of Understanding, Contract No. 14-03-19250, between the
Administrator and the Division Engineer.

2. General. The North Pacific Division (NPD) Operations Division
and the Bonneville Power Administration (BPA) Branch of System Operations
have agreed upon certain principles and procedures for maintaining
effective working relations between power system dispatchers and power
project operators. These principles and procedures, as set forth below,
are applicable to the 1970-71 operating yecar. They will be reviewed at
the end of each operating year and extended or revised as appropriate.

3., Principles., The BPA Branch of System Operations and the NPD
Operations Division are in agreement on the following principles:

A, BPA power dispatchers have the responsibility for meeting
power system loads and for maintaining reliable operation of the
power transmission system. -

B. NPD power project operators have the responsibility for
supplying the generation required by schedule and participation
in load-frequency control, from their respective plants within
the constraints imposed by nonpower considerations and within

the limitations of powerplant equipment,
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Procedures, The problem areas of dispatcher-operator relation-

ships basically fall into one of the following categories:

Reserveir Regulation
Equipment Limitations
Voltage Control
Load-Frequency Control

Navigation and Fish Passage

A. The power-project operators and system power dispatchers

will observe the following procedures when problems arise:

(1) Thoroughly discuss the problem, examine alterﬂatives,
and attempt to identify the best overall solution,

(2) 1If necessary to violate any operating limits, the
power project operator or system dispatcher shall report
the problem and action taken through his appropriate

command channels.

B. In the event of an emergency, either in the powerplant

or on the transmission system:

(1) Each party (powerplant operator and system power
dispatcher) will do all within his power to assist the party

in trouble., This may include temporary suspension of any

hvdranlic or electrical limitations in effect at the time.

iydiaviadt Vi CoaCbilatgl LAlllLaL il A TR L LA LA

{(2) 1If it is necessary to violate any hydraulic or
electrical limitations, the powerplant operators or system
power dispatchers shall report through their appropriate

command channels.



C. NPD and BPA will mutually schedule periadic visits of
Control Center. These visits will provide sufficient time for
in-depth exploration of problem areas and full exchange of views

for maintaining an atmosphere of mutual trust and understanding.

APPROVED /S/ H. R, RICHMOND

Administrator
Bonneville Power Administration

APPROVED /S/ ROY S, KELLEY

Division Engineer
North Pacific Division
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OPERATING ARRANGEMENT
(Data Acquisition, Engineering, and Planning)

SUBJECT: Principles and Procedures Relating t

i
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Power System Control Center
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1. This @perating Arrangement is made pursuant to paragraph 6 of
the Memorandum of Understanding, Contract No, 14-03-19250, between the
Administrétor and the Division Engineer.

2. The BPA=NPD Coordination Task Force No. 3 documented information
on present data and control characteristics, procedures therefor, and
deficiencies., Other documentation was produced on general design objec-
tives, criteria for improved data and control communications, and data
system configurations. Copies of this documentation are attached hereto

as Exhibits 1 and 2. 1Included in this Operating Arrangement are priorities

and implementation schedules for the required data systems.

3. Pripciples. Methods for planning, budgeting, scheduling, design-
ing, and constructing these facilities will be developed cooperatively in
accordance with the separate requirements of the NPD and BPA pursuant to
paragraph 10 of the Memorandum of Understanding, Contract No. 14-03-19250,
between the Administrator and the Division Engineer. ) |

4, Procedures.

A. It has been agreed that data representing power project

operation originating at NPD facilities is needed by BPA for system

operation. In accordance with the basic Memorandum of Understanding

——TE



and Attachments 1, 2, and 3, the present definition of these data are
listed below (single asterisk, *, inaicates data between the Reservoir
Control Center and the System Control Center;:double asterisk, %%,
indicates data between the project and the System Control Center;

triple asterisk, **¥%, indicates data between substation and project):

(1) Normal operating limits *
(2):‘§ﬁecia1 operating limits *
(3) Modifications of plant loading schedules *
f4) Number of units on line k%
(5) Number of units on LFC control *k
(6) Number of units off line (available) *%

(7) Capacity of units on LFC control plus load of

units on line but not on LFC *k
(8) Reserve capacity of units on line but not LFC *k
(9) Capacity of units available but not on line LES
(10) Forebay and tailrace water levels ‘ *%k
(11) Total project generation in kwh *k
(12) Discharge ki
(1L3) Project total generation in MW ok
(14) Project total generation in mvar *k
(15) Hydrometeorological data ) *

BPA and NPD will establish automatic data and contrcol (bi-directional)
communications between the Power System Control Center and key power
projects important to load regulation and capacity resources of the
region. Projects included in this category which will require inter-

change of all listed data (paragraph 4.A and 4.B) are as follows:

2



Bonneville
The Dalles
John Day .
McNary '
Lower Snake

Ice Harbor

Lower Monumental

Lower Granite

Little Goose
Chief Joseph

The amount of listed data exchanged for other projects depends on the
relationship of the project to the centrally coordinated operation of
the system. Projects in this category are as follows:
Dworshak
Libby
Detroit-Big Cliff
Lookout Point-Dexter
Foster-Green Peter
Hills Creek
Cougar
Albeni Falls
B. It has been agreed that data representing power system opera-
tion originating at BPA facilities is needed by NPD for project or
multiple project operation. In accordance with the basic Memorandum
of Understanding and Attachments 1, 2, and 3, the present definition
of these data are listed below (refer to definitions under 4A; also
triple asterisk, *** indicates data from substations to projects):
(1) Preliminary system loading information including
non-NPD projects and Intertie ) *
(2) Changes in B(l) *
(3) Complete input and output of plant schedule

computer runs : *

(4) NPD projects schedule changes *



{5} Lower Snake total generation schedule *k

{(6) Lower Snake River inflow forecast K dek
{7) Generation dropping signals 3 Hedek
(8) Project voltage_schedules *k
(9) Reserve capacity loading signal *%
(10) Changes in project schedule breakpoints *

(11)  Project load frequency control deviation
signal (MW) %
(12) Hydrometeorological data *

BPA and NPD will establish automatic data exchange (bi-directional)
communication between the Power System Control Center and £he Reservoir
Control Center. All of the data items in paragraphs 4.A and 4.B
marked with a single asterisk * may not be included in this data
exchange depending on acceptability of alternative means such as
voice communication,

C. It has been agreed that the BPA-Corps Coordinating Group should
consider other data requirements not specifically defined or agreed to
by Attachments to Exhibit B of Contract No, 14-03-19250. A partial
list of such data follows:

(1) Data originating at NPD projects for transmitting to BPA

facilities: )
(a) Abnormal limit alarms

(b) Project off load frequency control

(¢) Load frequency control opposition

(d) Project spill



(e} Generation overload operation
(f) Generation extra overload operation
(2) Data originating at BPA facilities for transmission to NPD

projects:

(b) Changes to voltage schedules (special conditions)
- {¢) Changes to daily load schedule

D. The NPD and BPA recognize that data needs as established by
past practices are changing and they will continue to develop plans
and programs for implementing computerized data acquisition and control
systems for improving power project and power system operation.

E. The BPA Branch of Power System Control and the NPD Hydroelectric
Design Branch are in agreement that the following procedure will be
followed to maintain liaison between the two Branches.

{1) Policy guiaance will be established through the BPA-NPD

Coordination Group.

(2) The two Branches will:

(a) Expedite the energization of the interim data acquisition

facilities now on order to comply with information
requirements defined in Attachment 2 to Exhibit B of
Contract No, 14-03-19250, "Operating Arrangement"
(Spinning Reserves and other Reserve Capabilities),
{b) Proceed with definitive planning and engineering for

implementation of the complete automatic data systems

(paragraph 4.A and 4,B above).



(¢) Exchange information and discuss plans for future
control functions and methods of operation as required,
to develop necessary additional:data exchange and
control systems,

5, System Configuration. To accomplish the stated requirements for

data éxchange and control, the NPD and BPA agree that the data and control
update and response times will not exceed the capability of one full audio
channel (bi-directional-full duplex, four-wire characteristics) between
each projéct and the System Control Center, and between the System Control
Center and the Reservolr Control Center., Additional studies are planned

to determine if a wider bandwidth channel is required between the two

The basis for this agreement is that the present evaluation indicates
that all requirements for data and control rates, with consideration for
data volume, will not require more than a 2400 baud data channel between
any two points of the system configuration.

6. Priority and Projected Schedule for Implementation.

A, The interim data acquisition facilities for spinning reserves

. T B I T mne mmm mdeas- a2 3 __*%1 L _
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energized in early 1971, These interim data channels will be installed

between the present BPA Portland System Control Center and the NPD

Bonneville project, The Dalles project, John Day project, McNary

project, Lower Snake projects {via McNary) and the Chief Joseph project.

B. Planning, design, and construction of bi-directional data and

control communications between the BPA Dittmer System Control Center



computers and the‘NPD Lower Snake projects computer (at McNary), the
John Day project computer, The Dalles project gbmputer, and the
Portland Reservoir Control Center computer (Custom House) is proceed-
ing. These facilities will be scheduled to be energized by January
1973.

C. Automated data facilities are not scheduled for the NPD
Bonneville project and Chief Joseph project befofe fiscal year 1976.
To provide data critical to the coordinated power system opeéeration,
the ﬁPD and BPA will plan, design, and construct bi-directional data
channels between the BPA Dittmer System Control Center computers and
data acquisition terminals at Bonneville and Chief Joseph projects.
These facilities will be scheduled to be energized by January 1973,

D. The NPD plans to expand the Lower Snake projects computer (at
McNary) to include operating functions for the McNary project. Under
this plan bi-directional data and control communications requirements
between the BPA Dittmer System Control Center computer and the NPD
McNary project wiI; be included in the one circuit to the Lower Snake
projects computer. If this is not feasible a separate circuit and
data acquisition terminal will be brovided at the McNary project as

in paragraph C. Under either plan these facilities will be scheduled

rn h
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E. The NPD and BPA agree that generation, reserves, and reservoir
level data from the Willamette Valley projects will be automatically
transmitted directly to the Reservoir Control Center computer. The

NPD agrees that these data will be available to BPA via the Reservoir



Control Center to Power System Control Center data link. These
systems will be scheduled to be energized betwéen 1973-75.

F. The Dworshak and Libby Reservoir projects now under construc-
tion will have automatic control facilities for utilization of
reserve capacity directly from the System Control Center in lieu of
LFC equipment. These control circuits together with other data
exchangésydill be placed in operation in accordance with the power
generation schedule for these projects.

G. Additional studies are planned to determine the implementation

plan and schedule for data acquisition from the Albeni Falls project.

APPROVED /S/ DONALD PAUL HODEL
Acting Administrator
Bonneville Power Administration

APPROVED /S/ ROY S, KELLEY
Division Engineer
North Pacific Division




Exhibit No, 1 to
Attachment No, 5 to Exhibit B of
Contract NO. 14-03-19250

BPA - Corps Coordination Task Force No. 3

Task 1.0 Develop policy for acquisition and transmission of powerhouse

1.1

1.1.1

1.1.2

data (sub-items 1.1, 1.2, 1.3, and 1.4)

Classification of Powerhouse Data and Contrxol Information.

Powerhouse Data - Data which has been classified in this report

is limited to information of interest external to the powerhouse
by the Corps or BPA or other agencies, Powerhouse data includes
information to allow control, operating, and scheduling decisions
to be made; and may be grouped in six general classifications as
follows:

Electrical

Hydraulic

Status

Developed (Computed)

Event or Alarm

Other
Electrical data consists of generator watts, watthours, volts,

amperes, vars, excitation voltages and currents, total watts and

vars, frequency, load control deviation, and total project watt-
hours.
Hydraulic data includes river and reservoir information necessary

for maintaining multipurpose stream operation and for operation



within defined constraints. These data include forebay and tail-
water elevations and, where pertinent, upsq?eam and downstream
level elevations. ?
1.1.3 Status data defines the operating condition of project equipment.

It includes the following generating unit information:

On load control from power system control center

" On load control. from powerhouse control room

Out of service

On standby (ready to start)

Motoring

Generation dropping system

Units selected for generation dropping
Other project status information includes spillway gate positions,
status of plant auxiliaries, and positions of all major circuit
breakers. |

1.1.4 Developed data must be computed by either the control room

operator or the project computer from electrical, hydraulic, or
status data. Date developed consists of the following:

Reservoir inflow

Reservoir outflow

Power discharge

Spillway discharge

Other discharges (fishways, lockages)

Head

Reservoir storage



1.1.5

1.1‘6

1.2

1.2.1

Event or alarm data is developed by abnormal operations. This
information is either displayed on flashing-annunciator windows
or printed out in English by the project computer. The primary
purpose of this information is to allow the operator to take
corrective action. OGenerator protective relay operations leading
to load rejection and shutdown and main power transformer relay
operations which result in loss of generation are included along
with project auxiliary equipment troubles.

Other Data - The powerhouse control room acts as a collection
point for miscellaneous information of interest to several
agencies. These data include weather information, number of

navigation lockages, fish count, and water quality.

Present Procedures - The Columbia and Willamette River Basin

proiects have been constructed over a period of 30 years. The
normal evolution of equipment and procedures such as staffing
changes and electrical signal conditioning equipment has resulted
in a wide range of installation types; however, some general con-
clusions may be made which apply to all. Table 1 has been prepared
to show a summation of reading accuracy for wvarious data, Table 2
lists instrumentation rated by project engineers as exhibiting
less than good reliability, Table 3 lists data whicﬂ is trans-
mitted from the project by duplicate means.

Electrical Data

(1) Generator watts for individual units are displayed on switch-

board instruments and on recording wattmeters in all control



(2)

rooms. The generator potential transformer and current
transformer (PT and CT) circuits are gouted to the control
room on all projects constructed pridr to John Day. Watt-
meter and summation circuits are shown in Fig. 1 for projects
of this type. Transducers are of the thermal converter type

with output in the millivolt range. John Day and Lower Snake

" River projects starting with Lower Monumental and new units

added to existing projects will make use of transducers in
the unit switchboards (on the turbine floor) to provide a
0-5 volt d-c signal proportional to watts for control room
indication as shown in Fig. 2. Each unit is provided with a
single high-level watt transducer which supplies a U-5 volt
d-c signal proportional to watts for the following functions:
Control console wattmeter
Graphic switchboard unit watt recorder
Input to totalizing circuit for plant total watt recorder
Input to totalizing circuit for total watt signal to
telemetering transmitter
Input to computer analog to digital converter
In general, the operator is able to read the nondigital read/

out wattmeter indication from 2 to 4 percent of the unit
rating. The reliability of the instruments is good to

excellent.

Generator Watthours are monitored in three different ways.

A unit watthour meter is provided for each generator and may



be located on the unit switchboard, or on the control room
switchboard. Watthour meters located{pn the control room
switchboard are individually read hourly by the operator and
totalized, Totalizing relays or the project computer is
used to o
hour meters are located on the unit switchboards. Totalizing
45 accomplished by impulse contacts driven by the watthour
meter registers. The location and manner of totalizing is
determined by an engineering study at the time of control
system design or when staffing changes are being made, The
study takes into account factors such as staffing, avalla-
bility of PT and CT circuits, and future automation require-
ments., Automatic totalizing is provided at the following
projects:

Chief Joseph

McNary

John Day

Ice Harbor

Lower Monumental

Hills Creek

Detroit

Lookout Point
All other projects rely on the control room operator for the
totalized quantity. Individual watthour meters are readable

to one megawatthour at most projects.



(3) High-vVoltage Bus instrumentation is normally provided by a

switchboard indicating instrument in the control room.
Reading accuracy varies from project:to project and ranges
from 0.2 to 10.0 percent. A wide variation exists in cir-

cuitry. The following table indicates the sources for bus

potential:

e Capacitor Powerhouse
. Potential Potential Transformer

Project Bus KV Device Transformer Bush. P.D **

Chief Joseph 230 *

McNary 230 *

John Day 500 . X

The Dalles 230 *

Bonneville 115/230  X(115 KV) 230 KV*

Lookout Point 115 X

Dexter 115 None

Hills Creek 115 None

Cougar 115 X

Green Peter 115 None

Foster 115 X

Albeni Falls 115 X

Ice Harbor 115 - X )

Lower Monumental 500 X

Little Goose 500 X

* 115 KV and 230 KV bus voltmeters are connected to potentizl
sources in the BPA switchyard.

%% P,D, = Bushing Potential Device,

6



(4)

(5)

(6)

Frequency is indicated on a recording frequency meter at
major projects, and is also available at all projects on
manual synchronizing panels. Reading accuracy varies from

0.02 Hz. to 0,1 Hz, on the recorders. Reliability is con-

Station Service Watthours - Station service watthour meters

-~ dre located either on the station service switchboard, station

service switchgear, or on a station service control panel
located in the control room. This quantity is normally read
once each 24-hour period when the meters are located external
to the control room. Hourly station service watthour infor-
mation is transmitted on the CBTT from major projects. This
is estimated if the meters are not in the control room or
read if the meters are available, Station service watthour
reading accuracy varies from 40 KWH to 1000 KWH (1éast sig-
nificant digit), and reliability is rated good to excellent
by the projects.

Project Total Watts - Project total watts is indicated on a

recording wattmeter in the control room at all major projects.
The recording wattmeter quantity is developed by summation of
the individual unit transducer outputs as shown in Figs. 1
and 2. Reading accuracy is from 5 MW to 20 MW, and is in
general a function of the total project capacity. Total
project watts can be displayed on a four-digit read/out at

McNary for the Lower Snake River projects., Project total



~~

-1

watts for all projects on load control is telemetered to BPA
by analog telemetering transmitters. tThe telemetering
quantity is developed by summation of the individual genera-
tor transducer outputs on all projects except for the Green
Peter-Foster signal. The Green Peter signal is converted to

an analog signal by a digital to analog converter at Foster,

" and summed with the Foster watt transducer output for tele- .

metering to BPA. The total watt quantity for each project is
transmitted to BPA as follows:

Albeni Falls « Telemetered directly to BPA

Chief Joseph Telemetered directly to BPA

McNary - Telemetered directly to BPA
John Day - Telemetered directly to BPA
The Dalles - Telemetered directly to BPA
Bonneville - Telemetered directly to BPA

Lookout Point - Generation determined at Alvey Sub.

Dexter -~ Generation determined at Alvey Sub,

Hills Creek - Generation determined at Alvey Sub.
Cougar - Telemetered directly

Foster - Combined with Green Peter and telemetered
Green Peter - Combined with Foster and‘felemetered
Detroit ~ Telemetered directly to BPA (includes

Big Cliff)

Project Total VARS - This quantity is not displayed in the

control room at all projects. It is not a basic quantity

for "in plant" control and, in general, has been added to the



(8)

control room instrumentation as a partlgf total VAR telemeter-
ing. Reading accuracy is from 1 to 10-MVAR's where displayed.
The following projects telemeter total VAR generation to BPA:

Chief Joseph

McNary

The Dalles

John Day

Bonneville

Foster

Detroit

Load Control Deviation - This quantity is recorded on one pen
of avtwo-pen recorder in project control rooms where load
frequency control is a project function., The deviation signal
can be read from 1 to 5 MW and reliability is rated good to
excellent. The signal is telemetered to the projects via the
BPA microwave system (with an alternate carrier-microwave
backup communication channel). Projects under load frequency
control or scheduled for load frequency control are as
follows:

Chief Joseph

McNary

The Dalles

John Day

Bonneville

Lower Snake River Projects:



1.2.2

Ice Harbor

Lower Monumental

Little Goose 3
Lower Granite

T 2 oA
rrojecu

~~
D
p g

were discussed under paragraph 1.2.1 (2) Generator Watthours,

Hydraulic Data

(1) Forebay and Tailwater Levels - Forebay and tailwater eleva~
tions are continuously recorded in sll project control rooms.
Elevation is readable in the range of 0.0l to 0.1 feet.
Reliability of water level information varies from poor to
excellent. Forebay and tailwater elevations are transmitted
by CBTT and are also phoned to BPA.

(2) Project Upstream and Downstream Water Levels ~ Water levels
other than forebay and tailwater elevations are collected
and transmitted externally from the following projects:

Albeni Falls - Upstream level - Hope, Idaho

Cougar - Upstream level - USGS Gage
- Downstream level - USGS Gage

Lookout Point

Upstream level - 15 miles

Hills Creek Upstream - 11 mi,, Mid-Fork Willamette

- Upstream - 5 mi., Hills Creek
- Downstream - 1% mi. from dam

Dexter - Downstream - 2 miles from dam

Foster - Upstream -~ Cascadia
-« Downstream - Foster

Upstream and downstream water levels are transmitted both by

CBTT and by woice to BPA,
10



1‘2.3

Status Data - Status of generation of Columbia River projects is

transmitted via CBTT and voice to BPA hourly. Loss of generxation

caused by equipment malfunction is reported to the dispatcher by

voice at the earliest opportunity; generally within 5 to 10

minutes of the occurrence. No automatic transmission of status

exists to either the Portland Office of the Corps of Engineers or

to the 'BPA System Control Center.

(1)

(2)

(3)

(4)

(5)

On Load Frequency Control from Power System Control Center -

This is determined from switch positions in the control room.,
External transmission of the number of units on load fre-
quency control is by CBTT.

On Load Control from Powerhouse - Status determination by

operator from switch positions with total number of units in
this status included in CBTIT hourly report.

Out of Service - Status information developed by operator

based upon clearance procedure or by alarm display in the
case of unplanned outages. External transmission is by voice
to System Control Center.

On Standby - Status determined by control room operator based
upon his knowledge of operating condition of unit, Report of
status of total number of units on standby included in hourly
CBTT,

Motoring - Status determined by operator from control room
instrumentation. Information transmitted by wvoice to

Portland on status.

11



(6)

)

Spillway Gate Position - The method of obtaining spillway gate

positién in the control room depends onn the type of spillway
gate, the size of the project, and the expected number of
spillway gate operations, Spillway gates which are operated
by gantry cranes and are of the multiple leaf type do not lend

themselves to remote control or position indication. Albeni

“Falls, McNary, and Bonneville projects all have gates of this

type. No remote control or position indication is provided
in the Albeni Falls or Bomneville control rooms. Control and
position indication is provided at McNary for five pre-
selected bays. Complete spillway gate position is provided
in the following control rooms:

The Dalles

John Day

Chief Joseph

Ice Harbor

Lower Monumental

Cougar

Foster

Lookout Point
Spillway gate positions are not transmitted from the project,
The spillway gate discharge (total) is included in CBTT
information,

Switchyard - Powerhouse Line Breaker Positions - Breaker

positions of the BPA switchyard breakers associated with

12



1.2.4

powerhouse lines are normally displayed in the powerhouse

control rooms.

\

Developed Data - Developed data is calculated by the project com-

puter or control room operator from primary data.

(1)

(2)

(3)

(4)

(3)

(6)

m v

Inflow - This is computed from upstream gaging stations {if

available) or the discharge of the next project upstream is

" used. It is transmited by CBTT if computed from upstream

gages,

Qutflow - This is the total of power discharge, spill discharge,
and miscellaneous discharge as calculated by the operator,
Hourly values and a'24-hour'va1ue are transmitted on the CBIT,
Power Discharge - This value is determined by the project
computer or by the operator from watthour generation. This is
reported both on the hour and for the 24-hour period on the
CBIT.

Spillway Gate Discharge - Either the control room operator or
the computer computes spillway discharge from the spillway
gate positions. Hourly computations and a 24-hour computa-
tion are made and reported on the CBTIT

Other Discharge = This miscellaneous discharge is made up of
lockage water, fishway .discharge, and other dis;harge that is
not included in power or spill. The miscellaneous discharge
is included in the total outflow transmitted by CBIT.

Head - The mean daily head is calculated by the operator and
transmitted by the CBTT as a daily value. This head is
determined by averaging the forebay and tailwater elevations

for the 24-hour period.
13



(7) Storage - Storage is computed by the project computer or
operator on a 24-hour basis. It is nqt transmitted from
the project.

1.2.5 Event or Alarm Data - No event or alarm data is now automatically

transmitted from the projects.

(1) Emergency Shutdown - Action which results in shutdown of a

"éénerator is alarmed by audible alarm and window display in
the control room. In addition, the project computer or event
recorder prints out in English the events which occur and the
time. Voice and CBTT are used to transmit the shutdowm infor-
mation to the System Control Center,

(2) Transformer Lockout - This event is the result of protective

relay action and results in the loss of generation. Annuncia-
tion, event recording, and transmission of the event informa-
tion is similar to '"shutdown."

(3) Transformer Overheat - This alarm is initiated by temperature

relays or temperature monitoring of RID's in the transformer.

The alarm is provided to allow the operator time to take

corrective action prior to shutdown by protective relaying.
1.2,6 Other Data

(1) Lockage Count - This count is kept in the project log and

reported to interested agencies by mail. The CBTT Usage
Bulletin includes a provision for future transmission of
this count on a daily basis.

(2) Fish Count - This is now transmitted on an hourly basis by

the CBTT.
14



(3) Wind Direction - Wind direction is included in the daily
hydromet message on the CBTT. Reliabjlity of measuring
instrumentation is generally rated poor to good by projects.
Reading accuracy varies from 10 to 60 degrees.

(4) Wind Velocity - Wind velocity is reported in the daily CBIT

hydromet data. Reliability is rated poor to good, and }ead-
ing accuracy is considered to be from 2 to 10 miles per hour.

(5) Precipitation - Included in daily hydromet data on CBIT from
projects. Reading accuracy is 0.0l feet, and reliability is
rated good to excellent.

(6) Air Temperature - Reported in daily hydromet data on CBTT.
Reading accuracy is plus or minus one degree and reliability
is good to excellent.

(7) Humidity - This quantity is logged but not generally included
in CBTT data.

(8) Cloud Cover - This is included in CBTT data from Albeni Falls,
Lookout Point, and Foster, Cloud cover is reported by mail
from McNary, Bommeville, and Detroit.

(9) Water Quality - Water temperature is reported daily by CBIT

from Chief Joseph, Bonneville, and Ice Harbor. Turpidity is

11 from

reported daily by CBTT from Ice Harbor and by m
McNary, The Dalles, John Day, and Bonneville. Radiocactivity
and dissolved nitrogen content is reported by mail from

The Dalles.,

15
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1.3

103.1

1.3.1.1

Determine Deficiencies in Present Procedures - Existing procedures

for measuring, displaying, and transmitting'data have been designed
primarily for manual operation and control of the powerhouse and
manual support of dispatching and Eontrol of the Federal power
system. Deficiencies that may exist should be considered relative
to system functions. In this context, consideration should be
given'to elimination of duplicate transmission of data as listed

in Table 3, Paragraph 1.2, and to automatic procedures for trans-
mitting abnormal project or system alarms.

Powerhouse Operation ~ Local operation and control of powerhouses

is supported by metering, recording, status, alarms and/or event
recording on unit switchboards or control room panels, and includes
the data types and variations described under paragraph 1.1,
Specific deficiencies in data requirements vary with each power-
house under study. Projects being considered for external data
transmission improvement should take into account the following
factors:

(1) Accuracy

(2) Reliability

(3) Manpower required for manual logging, manual calculations,

(4) Do powerhouse reading and compatible reading in adjacent
switchyard substantially agree?
Specific deficiencies in supporting local operation and control of

the powerhouse with data on performance, unscheduled changes, and

16



1.3.2

1.3.2.1

regulation schedules for the power system for centrally controlled

plants: .
(1) Updating of powerhouse participation,requirements when changed
" in form of LFC console breakpoint settings or hourly loads

{2) Hourly schedule for Hanford NPR generation

(3) Notification of Hanford NPR shutdown in advance when possible
- ¢r on occurrence

(4) Hourly schedule of Interchange for Intertie

(5) System disturbance information

(6) Coordination information relative to the operation of Priest

Rapidé for McNary operator.

for block scheduled plants:

(7) Information relating to major unscheduled deviations of
plant load such as may result from (3), (4), or (5) above.

Power System Control

Dispatching and control of the power system is supported by power-
house data in the form of LFC telemetering, CBIT, and voice,
Specific deficiencies in these data support of present functions

for centrally controlled plants:

(1) LFC analog telemetering is susceptible to degradation due to
drift or calibration errors such as an end-to-end error or
thermal converter totalizing circuit error. The analog
telemetering lacks self-checking capability and the failure
of the control signal to the powerhouse (i.e., status such
as operation on primary or alternate channel is not available
to the central control system).

17



(2) Columbia Basin teletype system is serviced by manually entered
data at the powerhouse. The data may‘be as much as two hours
late. The CBTT system does not provide automatic access to

data on a fixed schedule or on-call basis. The data accuracy

and format ar

(D
2

usceptible to TTY operatér arrors.
(3) Voice communication is the most frequently used media to
- report emergency situations. The reporting of emergency

change of status or other critical conditions is not adequate
because of higher priority responsibilities of operator and
dispatcher. The first duty of the operator is to the safety
of the powerhouse, Transmission of routine periodic data by
voice is burdensome on both operator and dispatcher, and
subject to error or misinterpretation.

1.4 Explore Methods of Improving Present Procedures

1.4,1 The NPD and BPA have projected plans for implementation of com-
puterized data acquisition systems for modernizing powerhouse
operation and central control and dispatch of the power system,
respectively.

1.4.2 Evident in both agency planning efforts are sophisticated digital
computer ingstallations, permitting substantial improvement in the
exchange of data and support of mutually related responsibilities
in coordinated operation and control of the total power system.

1.4.3 It is intended by the NPD and BPA to establish automatic data
communicatjion between the Power Systeﬁ Control Center and key

powerhouses (those important to load regulation and capacity

18



resources of the region), and between the Power System Control
Center and the Reservoir Control Center. Ihe deficiencies of the
present data acquisition procedures relating to planned systems

will not be detailed in this document, but will be investigated

.
by engineering groups of both NPD and BPA and corrective measures
impiemented.
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TABLE 1

Reading Accuracy Summation
< ° &
> A, a — _
) ) & . + [ A
) (= ™ 0 a > £ £ 3 50
) & o = o el 0 o+ v
~ - o o o b0 P X e £
Quantity "0 G G < o 5 3 o 3o S _
- A [=1 o = 3 — M =] [ 38 <
Watts (Gen) 3% 3.5% 2.7% 3% 2.2% 3.3% 1.5% 1% 2% 2.2%
W-H (Gen) KWH 1 KWH 10 1 1 1 1 1 1 2.1 KWH
Yolts 1.5% 10% .2% 3% 2% - 1% 1% 1% 2.4%
Freq .1 Hz .02 .02 .01 .1 .1 - - 1 0.19%
W-H (SS) KWH 50 KWH 1 MWH | 40 KWH 1l KWH} - 100 1 100 180 KWH
Watts (Proi) 1.7% 1.5% 2% 1.2% 1.9% 0.5% - 5% 2% 2%
Var (Proj) 10 MVAR 1100 10 10 - 10 - 1 1 20 MVAR
Load Cont Deviation 1 MW 2 5 5 - 5 - 1 - 2.7 MW
W-H (Proj) 10 MWH 10 4.8 6.L 5 10 - - 1 7 MWH
- Forebay Water Level 0.1 ft. 0.1 0.1 0.1 0.1 0.1 .01 1 .01 .18 ft.
Tailwater Level 0.1 ft. 0.1 0.1 0.1 0.1 0.1 .01 L0l .1 .1 ft.
Upstream fx. - - - - 0.1 .01 01! .1 .06 _ft.
Eﬂﬂ.‘ Om.ﬂm vom' onpw.ﬂ. Ocm Hoo ooq - - -H. .Qu- QH qum Hd.
Fish Count + 5% 5% - -~ - 2% - - 4%
Wind Direction 300 30° 10° 609 - 10° - [ 23°
Wind Velocity +5 MPH 5 2 - 10 - 2 + 5 MpH
Precipitation 0.01 £t 0.0l 0.01 0.01"| 0.01 0.01 0.01 0.01 0.01
Air Temp + 1° + 1° + 19 +1° +1° j+ 19 1° 1° + 1°
Humidity + 5% +5% | - - + 5% - 1% + 4%
Cloud Cover “+ 208 | + 20% + 25% | + 208/ +20% - 20% | +21%
Turpidity + 5% + 5% - + 5% |+ 5% - + 5%
. Water Temp + 10 + 20 0.1°C | 1° 19 - + 17




TABLE 2

Instrumentation with Less Than Good Reliability

Project
Albeni Falls

Chief’Joseph

John Day

Bonneville

Cougar

Ice Harbor

Hills Creek

Detroit

Bata Type

Wattmeter
Wind Direction
Wind Velocity
Humidity

Tailwater Level
Wind Direction
Wind Velocity

Total VAR

Forebay Level
Tailwater Level
Spillway Gate Pos,
BPA Swyd BKR Pos.

Wind Direction
Wind Velocity

High Voltage Bus VM

Spillway Gate Pos.
Wind Direction
Wind Velocity

Watts (Gen)
Watthours (Gen)
Total Watts
Total Watthours
Forebay
Tailwater
Upstream Level
Downstream Level
Wind Velocity

Tailwater Level
Wind Direction
Wind Velocity

Rating

Poor
Fair
Poor
Poor

Fair
Poor
Poor

Poor
Fair
Fair
Poor
Fair

Fair
Fair

Poor

Poor
Poor
Poor

Fair
Poor
Fair
Poor
Fair
Fair
Fair
Fair
Fair

Fair
Poor
Poor

at McNary

at LOP
at LOP
at LOP
at LOP



Project

Detroit

P
2oy

Lookouf'Point

Foster

Albeni Falls

Cougar

TABLE 3

Multiple Quantities Transmitted

Quantity

Watthours (Gen)

Watthours (Statiom Service)

Watthours (Proj)
"Out of Sexrvice"
"On Standby"

Watthours (Proj)

Watthours (Proj)
"Out of Service"

Watthours (Proj)
Forebay Water Level
Tailwater Level
Upstream Level
Inflow

Outflow

Wind Direction
Wind Velocity
Precipitation
Air Temp
Humidity

Cloud Cover

Forebay Water Level

"Out of Service"

Fish Count (CBTT-MAIL)
Precipitation (CBTT-MAIL)
Air Temp (CBTT-MAIL)
Water Temp (CBTT=MAIL)

Watthours (Gen)
Watthours (Proj)
"Out of Service"
Precipitation (LOG-CBTT)
Air Temp (LOG-CBTT)

MO - £ Caverinall
Vi

"On Standby"



TABLE 3 - Continued

Project

Chief Joseph

McNafy ¥

John Day

Quantity

On Load Freq Cont

On Load Cont fm Phse
"Out of Service"

"On Standby"

Watthours (Proj)
Forebay Water Level
Turbidity (LOG & MAIL)
Water Temp (LOG & MAIL)

Watthours (Proj)
Forebay Water Level
Tajilwater Level
"Out of Sexvice"
"On Standby"
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4.1.1

Exhibit No., 2 to
Attachment No, 5 to Exhibit B of
Contract No. 14-03-19250

BPA - Corps Coordination Task Force No, 3

Both the Corps of Engineers and the Bonneville Power Administration
make #ise of nationally recognized standards such as the American
National Standards Institute. Both agencies have engineering
guidelines and operational requirements which are peculiar to

their areas of responsibility. Data system design procedures

must be followed which meet "user'" requirements for accufacy,
reliability, update time, and security. All of the user require-
ments and engineering design criteria must be considered together
with total economics to establish the most effective balance and
practical system design to meet the system needs.

Both BPA and the Corps of Engineers will agree to use the same data
code structure where feasible. Many of the supervisory control and
data transmission manufacturers have adopted BCD (binary coded
decimal) formats. Where numerical transmission is involved, some
form of BCD or straight binary code structure will be agreed to.
Code structure for data interchange between Federal general purpose
computers is based upon ANST 7‘1eve1 plus parity as implemented by
Executive Order. This will be considered although it is not a
requirement for dedicated computer systems included in these

agreements.

e



4.2

Define System Configuration

fl

System Configuration - System configuration design for data exchange
between BPA and the Corps of Engineers will follow operation and
automation needs, The present data transmission from the projects
can be grouped into three categories as follows:

(1) High data rate quantities such as the instantaneous generation

- Tevel and the load frequency signal are transmitted directly
between the System Control Center and the powerhouse.

(2) Lower data rate information (scheduled to be energized early
in 1971), such as spinning reserve information, is also to be
transmitted directly between the powerhouse and the System
Control Center.

(3) Slow data rate quantities, such as water level data and watt-
hour quantities, are presently transmitted to both BPA and NPD
by Columbia Basin teletype circuits.

Future computer data interchange between the powerhouses, NPD and

BPA, will make these data automatically available to both the BPA

System Control Center and the NPD Reservoir Control Center. Future

data system configuration will include increased operating data

transmission to and from the powefhouses and System Control Center.

Powerhouse computer control systems will need decisiéh-making data

such as major changes in load requirements and spinning reserve

requirements outside of normal operating range. Both the power-~
houses and System Control Center will require data which will

supplement or supersede operating information now transmitted by



4,2,1

4,2.2

4.2.3

voice communications. The required direct computer links will not
replace the present CBIT system since other users and separate
functions will be served by its continuedioperation,

Computer Link - The Corps of Engineers powerhouse computer
installations include provisions for full duplex data interchange.
Communication between these computers and the dedicated computer
used for the future Joint Agency Hydromet Data Bank to be located
in the Custom House in Portland is planned. Included will be a
full duplex data transmission channel between the Joint Agency
Data Bank computer and the BPA System Control Center computer
facility to provide for exchange of hydromet data.

Operating arrangements have been adopted under Attachment No. 2 to
Exhibit B of Contract No. 14~03-19250 tc proceed with spinning
reserve data interchange between NPD projects and the System
Control Center computer. It is planned that these facilities will
include intercomputer data links where possible and will be bi-
directional. The data links will carry all data that is required
to support load frequency coqtrol, spinning reserve, and coordinated
power system operation., Forebay and tailwater data will be trans-
mitted via this method from the powerhouses to the System Control
Center as category (2) data. At present a dial up in;erconnection
exists between the general purpose computers at BPA and NPD.

To accomplish the present operating, requirements for data exchange
and control, the NPD and the BPA agree that the data and control

update and respdnse times will not exceed the capability of one



full audio channel (bi-directional-full duplex, four-wire
characteristics) between each project and the System Control
Center and between the System Control Center and the Reservoilr
Control Center, Additional studies are planned to determine if
a wider bandwidth channel is required between the control centers
to meet developing requirements., The basis for this agreement is
that the present evaluation indicates that all requirements for‘
data and control rates, with consideration for data volume, will
not require more than a 2400 baud data channel between any two

points of the system configurationm.



(AUTHENTICATED COPY) Exhibit No. 3 to
Attachment No. 5 to Exhibit B of
Contract No. 14-03-19250
Effective Date: October 1, 1979

BPA-Corps Method for Joint Powerhouse Data Acquisition

1. Concept and Basis of Agreement. Mutual agreement regarding the needs of

each agency to establish automatic data exchange between powerhouses and control
centers, and identifying the nature of the data required, is covered in the
Memorandum of Understanding, Contract No. 14-03-19250, specifically in the

Operating Arrangements included as Attachments to Exhibit B of said contract.
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jointly implemented a system which uses a programmable communication controller to
automatically control transmission of data exchange between powerhouse control
computers and operations computers at the Corps' Reservoir Control Center and at

the BPA System Control Center.

2. Configuration and Schedule. In November, 1972 the communication
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period of test operation by the Corps. The test operation established interfaces
between the controller and the Corps' IBM 360 computer, BPA's CDC 6300 at Portland,
and powerhouse computers at McNary {control of Lower Snake), The Dalles, John Day,

and Libby.

The communication ocontroller was relocated to Dittmer in September, 1975. At
Dittmer, the controller was interfaced to the RODS system in addition to the

terminals noted above, with the exception of the CDC 6400.



The communication controller has expansion capability to accommodate future
interfaces with other powerhouses involving mutual data requirements of the

agencies,

3. Procurement. From the standpoints of compatibility considerations and
ease of implementation with regard to the permanent configuration, it was to the
advéﬁtagé of both &géncies that BPA undertake the procurement. BPA initiated
brocurement immediately after completion of the technical specifications jointly
prepared by our respective staffs., The procurement included all data modems

required at the powerhouses and control centers.

The contractor was required to deliver the controller and necessary data modems
to the Custom House where BPA, assisted by the Corps, verified contract
fulfiliment. Temporary installation, maintenance, and operation of the controller
was the responsibility of the Corps. BPA arranged for relocation of the controller
to Dittmer after the test period.

4, Responsibilities for Implementation.

a. The Corps:

(1) Made all necessary hardware and software provisions at the

powerhouses to effect the required interfaces.

(2) Assisted BPA in preparation of technical specifications for the

communication controller and data modems.



(3) Assisted BPA in confirming fulfillment of obligations by the

contractor for the communication controller and data modems.

(4) Provided for the temporary installation of the communication

— ponpy |

ler and necessary interfaces at the Custom House.

(5) -“Conducted the test operation of the communication controller
while at the Custom House and provided for its maintenance during the test

per iod.

(6) Assisted BPA in final testing of the communication controller

after installation at Dittmer.

(1} Prepared the specifications for the communication controller and

data modems, with the assistance of the Corps.

(2) Procured the cammunication controller and data modems.
(3) Provided for the relocation of the controller £ an tt

House to Dittmer and for the installation, test, and energization at

Dittmer.

(4) Provided for the necessary interfaces at Dittmer.



c. The agencies developed jointly the initial software required by the
communication controller to effect the necessary data exchénge between computers.
After acceptance BPA assumed all software maintenance responsibilities. Software

docunentéticn shall be in accordance with BPA STANDARDS FOR SOFTWARE DOCUMENTATION

na PAUTITIRE /W A W TA W ITTWS TWAWY TTIRT  TrrLsr Py ——

ND SYSTEM COWIROL PROCEDURES FOR REAL~TIME SYSTEMS, except the system review and
change procedures shall be modified to the satisfaction of both agencies to provide
applicability to the' needs and requirements of this specific system. The

fnodifications in the procedures shall be a supplement to this agreement.

5. Cost and Omiership. Each agency shall bear the costs and retain ownership

of the installations on its own premises, with the exception of the cammunication
controller. Because each agency will realize significant economies in investment
through joint data acquisition, compared to the alternative of separate data
acquisition, and in mutual recognition of the interests of each party in insuring
that its powerhouse data requirements shall be met, it was agreed that the agencies
share equally the initial contract cost of the cammunication controller (hardware

and software) .
Each agency shall be responsible for its own software development costs. Where
a proposed software addition or change is intended for principal benefit to one

agency, the required software development funds shall be provided by that agency.

The controller shall be held in joint ownership.



6. Controller Hardware and Software Changes. All controller hardware and
sof tware changes proposed by either agency, now and in the future, shall be fully
documented to the original documentation standards and shall be subject to approval
by the other agency prior to implementation. Significant changes and additions,
those affecting system confiquration, shall be processed as amendments to this
exhibit. Minor changes may be processed by less formal memoranda, but in any
event, software changes shall be subject to the agreed upon procedures, Section

4.c. above. Changes to the controller software shall be made by BPA.

7. Comunications Channels. Provisions for communications channels required

to support the permanent data system configuration shall be covered under a
separate agreement, wherein consideration of other joint channel requirements shall

be included.

8. Operation and Maintenance. BPA shall be responsible for, and assume the

cost of, operation of the controller., WVoluntary controller outages shall be
coordinated between personnel to be designated by the respective agencies. BPA
shall provide, and assume the cost of, maintenance of the controller hardware to
the level necessary to assure ocontinuity of data required by the respective
agencies. Maintenance of controller software shall be done by BPA in accordance

with agreed upon procedures, Section 4.c, preceding.

9. Cost Sharing Procedures. Since procurement of the controller and data

modems was by BPA contract with the contract amount equally shared, the Corps
transferred by Standard Form 1080, one-~half of the contract amount after joint

confirmation of contractual obligations by the supplier.



APPROVED S/ Sterling Mmro

Sterling Munro
Administrator
Bonneville Power Administration

APPROVED S/ Richard M. Wells
Richard M. Wells
Division Engineer
North Pacific Division




(AUTHENTICATED GCOPY) Attachment No. 6 to Exhibit B of
Contract No. 14-03-19250
Effective Date: January 1, 1971

.

OPERATING ARRANGEMENT .
(Relationship of Hydromet Data to Powerhouse Data System)

SUBJECT: Identification and Definition of Terms, '"Hydromet Data' and
"Powerhouse Data'
1, This QOperating Arrangement is made pursuant to paragraph 6 of
the Memorandum of Understanding, Contract No. 14-03-19250, between the
Administrator and the Division Engineer.
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to identify types of data has been at variance with respect to those sets
of data identified by the terms "Hydromet Data" and "Powerhouse Data,"
This discrepancy in definition has been the cause of misunderstandings
between fhe two organizations in meetings where each organization used its
own definition in discussions involving data acquisition, transmission,
and processing.

In brief, BPA has categorized "Hydromet Data" as that which involves
gaged river levels, meteorologic data and other data which is normally
sampled at intervals of no less than one hour. Also, BPA has categorized
"“"Plant Data' as all data sampled at a given project which is involved with
the real-time control of hydraulic and electric operations at-that plant
and for which there is a requirement for frequent sampling (continuous up
to integrations of values over 6~ to l0-minute intervals). Included in
this category are both electrical and hydraulic parameters such as values

of forebay and tailwater elevations, spill, etc,



The Corps of Engineers has categorized "hydromet data" requirements
in accordance with terms used by the Task Force on ﬂydrometeorological
Data Management, of the Water Management Group, in' setting up the inter=-
agency hydromet data management system. This system is planned to provide
hydromet and plant data necessary for hydraulic and day-to-day or hour-to-
hour éunctional management of the Columbia River water resource system,
cogéidering élifproject purposes. It is being designed to supply input
data information required for streamflow forecasting and water management
activities., The interagency coordination of this work is accomplished by
the Columbia River Water Management Group. A task force of that group has
completed an analysis of requirements, proposed agency responsibilities,
and general formulation of the basic network which would be used for manage-
ment of the Columbia River system, A Memorandum of Understanding has been
Bureau of
Survey, National Weather Service (formerly U.S., Weather Bureau), Forest
Service, and Federal Water Quality Agency.

The information in the hydromet data management system from each major
water control project includes all inforpation necessary to functional
project regulation for all multiple-purpose interests, but it does not

include electrical data of the type required for the BPA power system

and tailwater information and many other parameters related to operational
control of the project. These are such data as total discharge of water,
spill, water quality, total electrical generation on an hourly basis, fish
counts, reservoir water temperatures, hydrometeorological elements at the

project site, and other miscellaneous data.

2



The coordination of the hydromet data management system has been and
is being coordinated by the Columbia River Water Management Group (formerly
the Water Management Subcommittee, CBIAC). The Columbia Basin Teletype
Circuit (CBTT) was originated in 1952 by the Hydromet Task force of the
Water Management Committee as a special circuit to collect and disseminate

ioperaéionai hydromet data among the various operating agencies iIn the

w

Columbia Basih; It has been expanded over a period of years to include

the collection of data on an hourly basis from major multiple-purpose water
control or hydroelectric power projects of various Federal and nonfederal
ownerships. It has also been connected with the various offices of the
Government agencies inciuding the Corps of Engineers offices in Portland,
Walla Walla, and Seattle; the Bureau of Reclamation and National Weather
Service offices in Boise; Bomneville Power Administration, National Weather

Service, and Geological Survey offices in Portland; and the British Columbia

Hydro and Power Authority office in Vancouver, B,C. Inputs to the CBIT

facility are manually operated, and transmission speed of data is limited to
relatively slow data transmission rafes. OQutput is in the form of hard copy
teletype printouts, but the output can also be fed into a computer system
for data storage and retrieval,

The automated hydromet data management system is being planned to pro-
vide a completely automatic high-speed data collection and pr;cessing system,
utilizing central "data bank" computers, joined with peripheral process con-
trol computers at each major user facility., The automated data collection
facility is being planned and implemented on an interagency basis, and will

utilize the BPA microwave as a communication backbone network, The data

storage and retrieval system is planned for the Corxps of Engineers data bank

3



to be located in the North Pacific Division office. ,Procurement of this
system is planned for 1973. It will have direct acééss to the BPA SCADA and
RODS systems and Corps of Engineers satellite computers. This system will
eventually phase out the existing CBTIT. It will include high-speed telecom-
munications and will be accessible by any Government agency who requires
. ‘_hydrom’et data for operational need.

| 3. Condigéions. It is concluded that '"hydromet data" as used by both
agencies will be defined as described above and as used by the Task Force
on‘Hydromét Data Management, 'Powerhouse data' includes all data needed for
real-time control of hydraulic and electrical operations and for which there
is a requirement for frequent sampling (continuous to integrations of values
over 5-10 minute intervals).

4, Agreement. Hereafter, when the terms "hydromet data" or '"powerhouse
data" are used in agreements, correspondence, or other official documents,
those definitions stated in "Conclusions' above will be adhered to and
mutually understood.

It is further agreed that, in the interests of promoting uniformity
in the use of such terms, the Corps of Engineers and the Bonneville Power
Administration will urge the acceptance of the above principle in trans-
actions involving the Water Management Group and the Task Force on Opera-

tional Hydromet Data Management.

APPROVED /S/ DONALD PAUL HODEL
Acting Administrator
Bonneville Power Administration

APPROVED /S/ ROY S. KELLEY

Division Engineer
North Pacific Division
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(AUTHENTICATED COPY) Attachment No. 7 to Exhibit B of
Contract No. 14-03-19250
Effective Date: January 1, 1971

OPERATING ARRANGEMENT ‘
(Joint Weather and Streamflow Forecasting)

SUBJECT: Analysis of Joint Weather and Streamflow Forecasting and
Recomnended Procedures
- 1. This Qperating Arrangement is made pursuant to paragraph 6 of
the Memorandum of Understanding, Contract No. 14-03-19250, between the
Administrator and the Division Engineer.

2. Background. The assignment to analyze advantages and disadvantages
of joint weather and streamflow forecasting versus existing methods in
reality is an assignment to delineate to what extent such methods and
facilities already exist and what advantages or disadvantages would result
from expanding existing joint efforts and facilities.

Operational confrol and efficient management of the waters of the
Columbia River require a complete knowledge and evaluation of the stream-
flows under both natural and regulated conditions. These evaluations must
reflect current conditions on a real-time basis, and estimates of stream-
flows based on forecasts of hydrometeorological elements and anticipated
reservoir regulation éuring the forecast period. These forecasts must
necessarily be integrated to include the water use requirements for the
major water use functions including flood control, irrigation, navigation,
and hydroelectric power. Also, water use and regulation must recognize the
desirability of maintaining the environmental and esthetic values in the
river system, including those related to water quality, fish and wildlife,

recreation, and stream beautification.



Forecasts, therefore, must integrate all of the, above~listed elements
in order to be useful in day-to-day water management decisions. This encom-
passes a much broader aspect of river management than that required for a
single=-purpose U,S. Columbia River power system, It involves information
pertaining to the operational requirements for project operation, streamfiow
_forecésting; and basic data gathering of several U,S. Government agencies,
inciuding tﬁé'ﬁls. Bureau of Reclamation, the National Weather Service
(formerly U.S., Weather Bureau), U.S. Geological Survey, the Federal Water
Quality Aéency, U.S. Fish and Wildlife Service, Soil Conservation Service,
as well as State agencies, The coordination of the activities of these
agencies as related to management of the Columbia River system is accomplished
by the Columbia River Water Management Group.

The elements of a model hydrometeorological system used for streamflow

== LTSS eSSS

for river management are described in the Progress Reports of the ASCE Task
Committee on this Subject.l/

The basic elements of such a system include:

a. A hydrometeorological observation network of all elements necessary
for forecasting streamflow and operating reservoir projects.

b, A communications and data processing system for transmitting,
collecting, processing, and disseminating hydrometeorological—data on a
routine basis.

c. A worldwide weather data, analysis, and forecasting system for supply-

ing necessary meteorological forecasts on a short- and medium-range basis.

1/ Journal of Hydraulics Division, American Society of Civil Engineers,
Paper 5342, July 1967, "Progress Report, Task Force on
Hydrometeorological Systems"



d. A systematic compilation of project operational criteria, for
storage control by reservoirs, considering all water use requirements,
both at the reservoir site and at downstream locations.

e. A suitable analog or digital mathematical model for simulating
all natural streamflow processes, together with the effects of reservoir

_contrbl, for a complex river basin, to be used as a forecasting tool, and

\
>

uléimately to "schedule releases on an optimal basis, with consideration
and priorities assigned to all uses.

f. A forecast-operational center, or centers, for display of current
hydrometeorological data, streamflow forecasts, and operational criteria
or restrictions affecting streamflow conditions to be used by operating
and management personnel as a tool in decision-making and serve as a
center of river intelligence.

Development of such a system for Columbia River water managément must
be integrated into a comprehensive and coordinated functional unit, involv-
ing the several agencles who are responsible for project operation or who
have a functional tresponsibility with respect to streamflow forecasting
or water control.

Present day technology in river management is based on use of opera-

tional mathematical computer models of river and reservoir systems. Simu-

lation techniques are used
. decisions on river regulatién can be based. The ever-increasing demands
for water and reservoir regulation on a competitive multi-use basis,

together with the ever-changing hydrometeorological conditions which are

unique to any particular circumstance, require real-time operational systems



analysis by use of computer models., The input to these models must reflect
ever-changing natural phenomena as well as changing.water use requirements.
Coordination of effort in the areas of operation mist begin with a commonly
accepted definition of streamflow, reservoir, and water use requirements in
the operational forecasting model. It is therefore essential that this
work Be doﬁe jointly as an interagency activity.

With réép;ét to the existing Pacific Northwest water management system,
it is our belief that the term '"joint" does not necessarily require an

immediate proximity of facilities or personnel to have an effective "joint"

endeavor, in this case, a joint weather and streamflow forecasting facility,
The quality of proximity that has been considered to be an inherent part

of any "joint" facility has been displaced by modern computers, modern
communications, and the common use of services supplied by a responsible
agency or group of agencies, For instance, a joint facility already exists,
in fact, between the U.S. Corps of Engineers and the National Weather
Service in the Cooperative Columbia River Forecasting Unit (CCRFU). A

joint relationship exists between the Bonneville Power Administration (BPA)
and the National Weather Service in that National Weather Service basic
data, prognostic charts, and general forecasts are used by BPA in preparing
specialized weather forecasts and statistical material for BPA's special
purposes., A joint relationship exists between the N
the U.S. Corps of Engineers, the U.S. Geological Survey, the U.S. Forest
Service, BPA, and others in the sense that all the above cooperate to plan,

fund, and operate a cooperative hydrometeorological reporting network. Many

such relationships are already in existence, many more could be initiated



to the benefit of all concerned, and several are planned and already agreed
to in connection with the Corps of Engineers-BPA automation effort.

3. Existing Facilities. Tn 1963, the U.S. Cdrps of Engineers and the

U.S. Weather Bureau entered into a joint agreement for coordinating stream-

flow forecasting by the formation of the Cooperative Columbia River Forecast-

_ing Uﬂit. A copy of the Memorandum on Program Plan, which describes the

funétions aﬁd‘gﬁeratiOns of the Unit, is attached hereto. This agreement
was formalized at the Washington offices of the agencies involved. It has
led to thé completely coordinated effort of the two agencies involved in
developing short-, medium-, and long-range forecasts necessary to meet the
functional responsibilities of the agencies. At present, rivef and weather
forecasting by BPA is mostly accomplished independently from the CCRFU,
BPA's streamflow forecasting unit uses weather and streamflow informa-
tion provided by the National Weather Service, the U.S. Geological Survey
the Corps of Engineers, BPA's specialized weather forecasting staff, and by
hydraulically connected power utilities in the Pacific Northwest. This
information is processed by BPA's computer facilities to determine inflows

to Federal hydroelectric installations and power discharges from these same

facilities. The latter information is relayed to the CCRFU and to those
utilities whose powerplants will be affected by power discharges from

0f those people at BPA devoting time to hydraulic operations, approxi-
mately 0.8 of a man is devoted to forecasting variations in natural flow
that affects Federal powerplants. The remainder of the personnel in the

Streamflow Forecasting Unit devote their time to hydraulic coordination



of power discharges with other agencies and utilities that are affected by
power dischargeg and to BPA's automation effort.

In the BPA weather forecasting work unit, the:efforts of 1.5 men are
devoted to satisfying the Administration's needs for specific weather
information required in the day-to-day operation of and maintenance of this
highly weather-sensitive organization. All such forecasts and statistics
arelprepared'ffom basic observations, synoptic charts and prognostic charts
prepared by the National Weather Service. The liberal use of computer
facilities in preparing statistics and forecasts minimizes manpower require-
ments for this effort. Much of the meteorologic material prepared by this
unit would not be of interest to other agencies except perhaps the CCRFU,
However, all statistical material of general interest is availa
other agenciles and, in many instances, has been published as documents
under the Pacific Northwest Columbia River Basins Commission, Meteorology
Committee.

4. Conclusions

A. A very substantial joint effort is currently in existence in

the fields of weather and streamflow forecasting and especially in the

planning, support, and operation of the cooperative basic data-gathering

system,
B. A substantial increase in the exchange of information between
the U,S, Corps of Engineers and BPA is planned and has been agreed to

in other attachments ‘to the. BPA-U,S, Corps of Engineers Memorandum of

Understanding. Much of this information--power scheduling, power

discharges, etc.--is derived by integrating weather and streamflow

forecasts with numerous other operational considerations.

6



C. A greater degree of cooperation could be attained by an increase
in exchange of data between the CCRFU and the BPA Forecasting Unit.
More specifically, the CCRFU could supply dai;§ informational forecasts
of natural inflow to major storage reservoirs. The BPA Forecasting
Unit could, in addition to supplying initial and final estimates of
power discharges, supply the CCRFU with weather forecasts and statis-
tics used?by BPA in preparing 10~ and 30-day power operating plans.

D. Thé immediate formation of a cooperative river and weather
forecasting facility in one locatlon would not be advantageous. The
dislocation from present affiliations of personnel qualified to per-
form in such a facility would cause a morale problem and would cause
an undue disruption of activities in a very crucial period when con-
version to automated processing is in midstride. Only a very nominal
saving would be accomplished in manpower in that most personnel in-
volved in this activity have dual, vital roles which would require
replacement of their talents in the agency losing their services.

However, an effective joint weather and streamflow forecasting facility

can be attained by a more complete interchange of information, and

much can be done to improve this exchange by utilizing modern com-
munication techniques.

E. Several advantages would accrue to the establishment of a
joint weather and streamflow forecasting service. With such a service,
the best weather and streamflow information being prepared on a current
basis would become available to all interested agencies. Present

deficiencies in weather and streamflow forecasting techniques could be



resolved from unified, coéperatively sponsored programs. Both manpower

and fund savings would be accomplished in a long-term sense as a result

of developing a joint working relationship.

5. Agreement, To promote and formalize the development of a joint
weather and streamflow forecasting service, the following steps will be
taken:

A."Répresentatives of the U.S. Corps of Engineers, the Naticnal
Weather Service, and BPA will prepare a list of streamflow points for
which forecasts will be made available with a further specification
of frequency and duration of suchlforécasts. -

B. Representatives of the U.S, Corps of Engineers, the National
Weather Service, and BPA will prepare a list of index points for which
weather forecasts and statistics will be made available with a further
specification of frequency and duration of such forecasts.

C. The U,S. Corps of Engineers, the National Weather Service
(with its consent)}, and BPA will each appoint a representative who
will coordinate his agency's actions in fulfilling the intent of this
agreement including the participation in programs initiated to correct
deficiencies in existing forecasting procedures and in the interagency
coordination of data exchange. BPA's representative will be the Head,
Power Scheduling Section, currently, Lenard M. Bissell, &he u.s,

Corps of Engineers' representative will be the Head, Hydrology and

Service's representative will be appointed by that agency.



D. The group named in item C above will cooperate to modify the
exisiting '"Memorandum on Program Plan" of the QCRFU (copy attached)
to establish a joint weather and streamflow forecasting service on the
basis of a joint working relationship of the Corps of Engineers, the

National Weather Service, and the Bonneville Power Administrationm.

Attachment

APPROVED /S/ DONALD PAUL HODEL
Acting Administrator
Bonneville Power Administration

APPROVED /S/ ROY S. KELLEY
" Division Engineer
North Pacific Division
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MESORAIDET ON PROGRMM PLAU
1. PUNPOIE OF THIS MEMOR:LIDR

2, Po provide _ener:l informa Ion r2urdia Jhe rejuivemon 3

of the Corps of En inesrs .l Wewher Dure.s for foreceussuin, 3.vauLfiow
in the Columbiz River Buasliu.

b. To show the feasivllity of poolin: cercvain resources of the
Portland River Forecastin, Cen.er, U, S. Weather Burewu, and the North
Pacific Division Office, U. 5. Corps of En_ lneers, in the iaterest of
improvin, forecasiin, methods and increasin, efficieney of overnment
operutions. Thae pro_ram would embrace full utilizatlon of advunced tech-
nlgves Tor river forecastin_, Includin. application of auitoontic
glecironic computers znd remole hydrougieorolo it repor.in, syuipient
includin,, radar, satellites and other sensors of hydrolo. ic inforastion.

¢c. To reflsct & genarsl undlerstanding; between the two or snlza-
tions vesurdin, the proposed activities of the cooparutive forzcisting
vait, The _gneral or.anlzation, adwinistration, responsluilities, Linas
of comounic.-tion, and other detoils relnted to p”OSELLBlOH cf studias
and opaeration.l forecsasts.
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tiie cooper.tin_ a.encies.
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(1)} The Portland River Forecast Center, U3W3 (nereinafter
ahhroviated T“D‘F‘(‘"! is the U. 8. sovernnent a.ency resnonsitle for publlce

forecuszis of streamllow conilzions in the Columbia Piver Dasin ﬂnd

ad jrcent coast..l streams, The llorth Pacific Division O0ffice of the U, 5.
try Corps of In Aneers (nerein fter abbreviited IPD0) is rxsponiidle
for operciion of weJor Corps of In fuver weter conhbrol prejocts 1 the
Colwrbia River Baain, as well us flood copirol sior:.2 of projecis under
owners.lp of other federal ugencles, PUD's or private componiss, for
coordin.ted system multiple-purpose wse. Functisn:l reguirexzents of
bota e enclas (PRFC and MIDC) involve sirewrtlow forec:ats, on a lon =,
medium-, and shori-run_-e buaia. Inazanuch az basle forec:stin: require-
menss are essentinlly the seme for both organizations, ond resorvolr
re_ulwtion of streunmflow affects dovasirewm forec.ists for public use,



g hi-h degrec of coordiniion betweon the a_encies {3 required in rmzotling
theilr respective missions, ‘ecomlin:ly, the propos:d coop:eretiv: pro_r.z
i3 considor:d to be 1o e pu.ulu: iuteraest of efricimmt goveranoniel
operction. Tae combined forec:sting fuciliiy is to be design.ted us tne
Cooperuative Columbin River orecusting Unlvu.
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(2) Tae PIFC acs a staff of truined hydrologists nnd notzove-
lo: ists intimately uecqui:inted with the hydroloy and forec..et provlams of
the Colwnbi: iver Bsin. Thet ’“C na proccdures wiich rolate seasonnl

a8 well as -y—bo»dcj strecnflow vri.tlon o rewdily ovservibls apiro-
meteorcla_ic purimeters, for forecusiia ) future roooff SvenLs. _ne st

also hus dir:ct wecess o meisoroloicl services proviled vy toe U. 3.
Veather Burczu., Iiportznt resources of the dPDO in bhe ficld of sireinl-
flow forecastini are the ITH 1920 computer systern, the di.ily snow:ielt ‘
and reservoir resul-tion routing pro_rax (MNo. 24, J_).I-'OOJ.) for tiis commputer
Byaten, thc hydraulle en inzer prinard 1ly responsitle for the pro_run
development and its initisl applicoetion to the Colunkin River Jystem, and
hydreulic on_ineers und & meteorolo_ist who are Qaciliar with its use 2nd
also are intilm_Ltgly vequiinted witih the hydrole:y und forecust problens
in the Colubls River Dasin., Doth zgencles have access to the m:i-'tiu ;
Coluwrbiz Dusin Hydrometzorolosic .l Reportin Metwork, wrilcho is op ed
as wn inter-zgency funation by the Weter Minegement Subcommittes

™
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How, and in some cases still cxperiment: 1 equipuent for wee suria,
hydrolo_le pienomen: 13 being devolopad both Ly the U, 3. Weather Sareou
and U, 3. Zorops of En iu 3. T1hese devices oy tecinigue s,ur:,;ntly

;;

under opar:tidn or beln, tested by the Ye:mther Fures ¥
weather ocvservin, eculpuens, moteorclogic ridar ur,zl-snuxh-r:, St llite
measurenents of are:l snow cover, .nd aubom:tic metcorclo_ic obsarvutlon
stations. atometic equipment beias developed by the Corps of n insers
Includes + radiosisotope snow gege, w sonlce sace for detemminin stre
velocivies (in conjunciion witih the U, &, Jeolo lcel Survey und tiw 3u:iie
of C:iliformi ), «nd virdouws uydrolo fc¢ tulametoeria devices. Purthemnmore,
pueit besic resz.oreh in sacw bydroloy :md in bosin aprlic.tlsn of wmelhods
wes wecomplisied Jeintly by the two sgencles under the Cooper-tive "now
Investl aiions. Tue combiuaed resources lisved cbove rapresent . colloc-
tive potenti.l for forec_sting streanflow, wiich will fur exceod toe
cap:bility of eliner ;—menc._,r, cpervtin, sep.rutely

{') Ioproved metnods of forecusticg are made possisle
of n zlectronic ai it:l cooputer. The cowputer progrom referred to
tue precedin: paragsripi 12 2 Cenerm:l «nd ¢orprebensive prosr o for
synthesizin, streamtlov resuliin, from eltier spownmwls or ruinli2lil, 1t
includes ev:aluition of bota notur:) ond comtrelled grorice efifceus in
busins, l:kes, reservolirs, nnd streum chomiels; couput:ticn of dally
snoviielt, snov cover depletion, nnd runoff exeess; «ad derivatisa of
stremflovs ond reservoir levels for 211 key lec:iions tiveouinout the
b.:.sin, in time increments .s smwll as thres bours, for wnlimited pericds

A . [eNp Y | s 4Ty enrn. 1
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of time. Thuc proJram provides o wzthematic:l model of Uie river, froa

whieh studizz of anowvmeli runsffi vuriation o be wndert.ken rnid resulis
verified with a minbinum anount of effort, Tue coefficianes derived fronm
reconstitution studies of historle strecotflov data are used in {2 eodel

s ——y



for day-to-duy streamflow forcceating, ond the wecuraey of Jforecosting
is depzndent in e large wessure on tie elffort expoemded in developin g
those cociticlents, Accordin ly, it 13 necilaery tast tae cocpar.tive
forcesst unit widertike developmoend studics as well ns propurs oparo-
tionl forccusta,

b. Columpia River Brsin Streanflow Forecasting Requirensnis

(1) Streamrflow in the Coluwbi: River 1s derived priamnrily
fron snowinglié. Forcewstin ) runorf fron smomvoelit oy be alvided into
cutejorics Qi tine, f.e., long-rouge, medlime-rnie, ond suQrt-raa e,
Long-ron. e forecosts uwre conceracd with estinctin. volwie of runofl
several pontha in advance on & seuson 1 busis (genermdly for the period
Aprll through September) throush estimation of w.ter in storaze in the
snowpuck accunulatod during the winter, wnd evalu.tion of other hydrolozic
fuctors affecting runoff volurme, Prom forzcasts of volimes, long-rmge
estimates of pesk dischorze ooy be nade froa statisticsl reloiionships
betwesn peak and volume. Lon_-ranze forecusts of {this nature in no way
ev=1luate the elfects of meteorolo.ical condiitions on snownelt wnd pre-
civltation during the sprinstime snowmelt parlod, exceopt wita respect
to clin:tolorical averupes snd/or extremss, incsmuch as lon -runge
weather forec:sts are uncelizble for thls purpose. ‘ccoriia ly, the
tine distritution of runoff cunnot te forseist on o lon -ron-e ooasis
excoent o3 determined by probobilities of tze metcorols icul wuirianbles.

(2} Short-runze forecasts of stremflow in the Colusbhia are
concerned with the determinction of the chronolozic.l dlsurivution of
runc T, for periods rmwging from two to ton deys in wdvenee,  Tagse forz-
casta conilder: (a) day-to-day variantions in snowmeli und precipit.tion,
elther from observ.iion or estimwates baszd on wetzorcloic.l parumeters;
(b) forccusts of future westher eventy viich will _ffect saowsmelt nd
precipitotion rutes; (c) the voluze of witer rum-ining in storuie in tae
snowpuck; (d) the urecd extent of the snmowpzck; (e) wotsr loss coniitions
vith respsct to Jroupd amd goll; (f) the effsct of nituwrul storige in
basins, l.kes, epd river choniels; (g) the effecti of reservolr re_ul.clon;
and (hs eiscelloneous effects of {rrication wod return flow, Forecasts
of diachorge are converted to river elevetion <{ downstreuam control poluata
for staze forecnsts. Reservolr resulatlon :chedules wre based on inflows
forecust for projects, amd conirolled flow requiremesnts ut downstreunm '
points, on .n intesrated systenm busis. Short-runge foreccsts usually
are mede once & .1ly durding the snownelt perilod.

{3) Medium.r:n;e forecusts m.y be considered sz those for
the pericd betwean 10 =2nd 30 diys 1n cdvince of tue diie of forecast.
These forecustis involve the forec:st elements specificd in parusruph (2)
vbove, except tunt forecasts ol future we:sther events wre bised on
climatolozicu} data of means or extremes, for the periced beyond tnnt of
accurate wenther forecasts. The primary purpose of medlum-runze fore-
caste i3 to define runoff under known snowp:ick, strecmflow, znd regevvolr
conditions, and assumed meteorologicel coniitions, For periods of 30 duys
or more 1n advunce, In order to assess effects of rescrvolr ©1llin:



schedules :nd downstrean »eak dlschurce potontisls., mamu-zfn fore-
casts wre compulad at thz swae tlsme as short.ronge forecuats, tut thca;; asre
extended In time Tor encnn meteorclogic:l conlitlon to be tested.

(4) Winter strenflow forccusts in the Culwbia ere noces-
sary Tox pultivlewuss reservolr reswlation. Forecosts £211 in the
category of short-runge and mediwz-rone. Durlng the winter period,
stvreomflow 15 duind meinly o bosz flow recession, with ocersicn l
roderzie yiges resulilng from wialer r-ians »nad saownicll f'ron tae lov-
elovition recs. ‘”'evu_,n. of Lz ¢ tively slow cil oges 1a strewmilow

- Cduring mw wiabayr, Iorecasts of mediun-runge would oe reuuired only ouce
or twice a'weck. .

3. BACKGROUID

a. Tae Portlond River Forcenst Cunter. - In 1946 the U. S,
Wenther BDureau was grunted ...ut.lur y to proceed with thelr progrim of
providin,; & modernized river forecnat propjrum for tne United States.
A beglnning: wus made by the estoblishment of River Forecest Conters at
Cipcinn:tli, Ohio, and Xansas City, lMissouri. These ccniers are stafled
by truined hydrologists and/or bhydrometeorulosists devoting full time to
river forecusting, developmwent, and refinerwent of forecasting procedurcs.
Tohe Portl-nd River Forecust Cenbter as such was esteblisned in Junuwary
1950 ond veg:en linitad forec.stin operctions enrly in 1.951.}/ Tae aroa
of respeasibility of tae PRIC coincldes with thet of the NIDO plus tio
corstul dridage in lforthera C liforaia down to and inclu:iiq-; tie el
River 3Aesin. In <ha near future tie coastll dreincge arez of foritnein
C.liformi~ wlll be trunsferrea to the new {IC at .J.,cmm:,nt_o s Colidornia,
Since zetw:l operations began in 1231, the PRFC hog muintadined very
coréil and close relzationships with the HPDD znd the District Crfices.
During the past three yeors the Po:C hos bod the opportu‘lii;_( to utilize
the 1200 computer facilicies in commection with tioe Mecther Duresu
Season:l watey Supply Forccest Prugrazm. 3o far no attampt hus been made
to develup a "short ronge™ computer progrum,

b, Corpa of Ingloe2ys’ Porecast Unit. - The [orth Pacific
Division of tne Corps of in_dazers hug veen engaged in Columbiz River
Basin river regulation, os u system operation, since 1344. This required
active study «nd applicztion of streamflow forecaating problens with
regerd to flood regul-tion, The Portl:nd District Orfice of the Corps
of Englacers pod prepored long-ringe forveusts or seusoncl rupoff voluxe,
primarily in the interest of evalusting flood potenti:ls in the Lower
Columbiu ¥iver, since about 1ly45. Similurly, the “alla Wulla end Seattle
Districts huve prepured secson:l volume forecasts for specific flowd areas
ia thelr districts. As more w.ter control projects came intu operaticn

1/ In the fall of 1547 the Weather Burevu hud eatablished a Ycter Supply
Forecast Unit 1ia Portland, Oregon. Taols undlt propured and fasued water ysor
and/or se.son:l volume forzcasts for approximutely 130 locutlons in the
Pacific llorthwaet, Tils responeibility wes subseguently wbsorbed by the
PRIC.



jn the early 1950's, the control of the operition of m.ln-stem projucts
was centralized in the Water Control Grunch of tue Norih Paclfic Divislon
Office, and . the nzed for oper.tlonil forec.sis increased. In 195C, the
NPDO acguired un IZM 650 Zlectronic Dizitsl Counputer snd a compuber
progren wis developod for synihesizing stroanflow from snownelt.  Tais
progrem was used on a forecast busis for the yeurs 1957 throu h 1901,

and provided the caprbility of extenlin: short-run e forecrsts to wbout
ten diys. A new computer (the I 1520 system) was instilled in 13632,
and the strecauflow routin progsram wes rewritten for this systew which
greatly extended tue short- cnd mediuw-runge forecust copubility.

b, TECHMIC/L ODJECTIVES

Technic:l objectlivea of the Joint forecast unit include the
followin;:

a. Derive snowmelt and routing coefficients for uss in tio=
computer for drzinige basias contributing to the Colwubia River above
The Dilles, Oregon.

b. Perform dzily forecasts of stream{low at key pointa in the
Columbin River Busin, on a short- and medium-range basis, to meet opera-
tional rejuirements of the Weather Dureauw wund Corps of Englucers.,

c. Derive relationships between hydroclinutic varl bles
(includin:; snow survey duta) end season:l runoft voliuie, For lonj-ronge
forec:sting of runoff rauired for trivutiries used in short-rinze fore-
east procedurcs, .3 well s those reguirzd for nomz.l woter supply fore-
castin: in {the Ccluwsbi. River 3usla. Tnese studies would be Lccomplished
throuch use of the 1,20 corputer systen, with exdsting: stutisticed regres-
sion vn lysis progrums.

d. Perfom lons-range forecasts of sensontl runoff volwse, to
meet operation:l requirements of the Weathsr Bureau und Corps of Inmgineers,

5. SCOPE OF PROPUGED STUDIZS

a. Derivatlion of snownielt and routinz coefficients. - Sufficient
reconstituti»ns of bistoric streumflow studiles will oe mede to define
adequately the indexes of d:lly snowmelt runorf, basin snow-covered areu,
rainfell Indexes, ond basin storage routing choracteristics, for each of
gpproximately 25 major tributary drain:sessof the Colwbiz River sbove
The D:lles, Oregon. Ian gen=rzl, this will iavolve studies of three to
four sprin.; snowzmelt pariods of approxinctely o0 days euch, =:nd testing
derived vilues independently on one or two ysurs' duta. Indexes of snow-
melt will generully be bused on maxinum doily cir tespercture values at
represencvative stiitions, but in sone cazses other puramcters any be
Included as necessary. Otudizs of streumrlov voutia in chinnels and
reservolrs will ulso be performed, cnd routlng coefificlents will be
derived for all river ch.nnels, lekes, :nd reservolrs in the Colubic
River Basin ebove Tha Dulles, Oregon, for use in duy-to-doy strecamdlow




forecasting by couputer progeom 24.J3.:00L. Studies of a siuiloer niturs
will be undeirtaken for winter low-rlew periods,

b, Derivation of geason:l runs?? forecdst provcdurcs. - Season:d
runoff forceosting procedurcs will ve reennlyzed, lo omder to make fuldl
use of snow aurvey dota now availuble, as well es all other nydromotsoro-
logical date to index siznificent {toms in the water balonce of the
various dridn.ges of the Coluxbia Pasla. Tae procedures will provide
for abillty to forecust sezsonsl runof? volume beglmming on 1 Jununyy of
exch year, with the further provislon to adjust forecasta al leuwst woanthly
up to Y Julyrcf euch yeur, on tue busis of current hydrologic date. Key
gacing stuticns for whiech foreeusts are to be made will inclule tyose
arccs for which doy-teo-lny streumflow forcecests are to be mude. Correlu-
tions of indcxes of hydrologic eloments will be performed by stanierd
regression znzlysis, usinzg ISM 2020 computer progrns proscatly existing,
but adapted to the I 1920 coxputer system for rupid input sand output.
Correlations will be bused insofer as possible on indexes of all hydrologic,
parcmeters that are lmowvn to affect eignificuntly the water baloance of
the area concerned.

6. PROPO3ED CPZR.TION.L PROC:DURES FOR DAY-TO-DY FORECASTIIG,
COLIRI4 RIVZR ABOVE Til% DALLES, ORZGON. '

e, eneral. - Dey-to-dey foreczsting of strzamflow variazation in
the Columbia 3uzin is beconding more objective as knowledge of snownelti
phenorzens: is belng cpplicd. Cne of the princip:l tocls pow wviailable to
hydrologists for meetin; the gozl of strlctly objective forzezating is
the electronic digii:l computer. Ulthately, day-to-day streanflow
forecasts by electronic computer will supplant less rigorous "hand"
methods or nurely subjective forecusts, becouse of the ability to simulcte
river conditions by electronic coamputer in puch grestar det:il than can
be done otherwise. Furtheruore, the knowledge gained from comprcehzasive
studics of snowmelt runofr, in the formm of snowmelt coeff'icients, melt
rates, routing coefficients, snow cover depletion curves, ete., cnn oe
retuined for ready use by the couputer. The principles involved in
computer forecasting technigues hive been tested over the pasi several
years end those tests have shown the computer method to be feasible und
capuble of producinc the required forecasts within time requirements
recessary for the Corps of Fagineers' operatlon. )

b. Procedures. - The use of tha computer for operation:l Tfore-
casting in the Colwbiz Basin hos, up to this time, been restricted to
the Corps. Iccordinzly, a period of fumiliariz . tion is required for
Weather Bureau personnel to study the fundemcntoel piiaciples of tae
computer techaiyue, and to become proficient in its use on 2n operationsl
basis. FElectronic computer end "hand" methods will be used for the first
year or two of operution by the Cooperntive Columbin River Forecasting Unit,

c. Frellities. - It 4s highly desirable thut the physfcal locu-
tion of tue Cooverutive Colunbia Biver Forecasting Unit be zdjnecent %o
offices of botha agencies. A Techuicol Cormittee {described in parcgruph
10o) will be reaponsible for plumming errungements to provide a facility

6



for maintaining displays of meteorolopiceal, hydrolesic, znd other
pertinent d:ta on a current busls thut will be convenient to both
offices. upuce will 1lso te provided ws mecossary for proparution of
forecasis,

d. Sprinstine forecusts. - Both short- and wmediwi-rin e fore-
casts will bz prepared doily durdng the spring flood se .son.  bHediwa-
ranse foreciats will be comouted on =t least two conditions of snownelt
(mximun ond nom:l) for the period beycnd the time of iccur.te we.ther
foreeussts.,  Addition.d forezusts wy be prepirad, wus roquired, when

-unusw.l con:iitions warrant them.

LMo

e. Low-flow period lorexzustu. - Snort-ringe forecusts will be
prepared dodly durdng pericds of low Zlow. Nedilum-ron 2 forzeusls will
be propared once weekly or more freguently when copditicns warrsnt it.
tediwn-rmane forecasts will be based on «t lerst two conditions of runof?
{nori:l =nd below norml) for the period beyond the tize of uccurute
vether forzeasts. forecasts of power leadinjs zni reservolr drawdown
.for power operation will be provided by the NDO.

T. PRCPOITD OPIR.TICH FOR SEASON/L IUUIOFF FORICASTLR:

a. Genaral. - Seasonl runoff Torcc:sting will be uccowmlished
in accordance wita oparationsl procedurs already estublisbed by the U. 3.
Weuther Dureau for wWoeter Supply Torecosts for the Western Stutes. Fore-
casts will be propured for all loc:ticns reguired by the Corps of Ingineers
end the U. 8. dWesther Bureau for reservolr regulation, day-to-day fore-
casting, snd flood potenticl evulucstion. Forecasts will be pede =t
_ least once each month, between Y} Jinuaryy and L June of each year, Addi-
tional forecasts mey be made as required when conditions warrunt,

b. Procedures. - Forecasting relationships presently available
in the PR¥C mny be used for at least the first year of the operation of
the Cooperative Columbia River Forecusting Uait. With the compleiion of
studies outlined in paragraph 5(b), there will be a trunsiiion to use
the revised forescust procedures. Computation of forecusts will be cocom-
Plished by electronie carmputer, in general asccordonce with msthods pre-
sently being used by the PRIC, but adapted to the revised forwcast pro-
cedures. -

8. PERGOMNTL. - It 15 enticipated thot initiolly the joint river
forecust ualt will be stuffed by the present stuff of the PR¥C, possitly
augoented by on2 truined hydrologlst. The Corps of Ingzineers plunos to
‘ctteck one hydrologist on a full-time busis., Close supervision of the
elecironic carputer forecasts is to be maintained by the hydruulic
engldeer responsible for the present corputer program 24.J3.7H00L on a
part-time basis, as required. '



9. ELECTRCIIC COMPUTER MACHITS TIME

a. Michine tire on the IR 1920 corputer system will be provided
by the NPDO, to the extentl recuired for study pudpose ond operction-l
foreccasts outlined in parugraphs 5, 6 and 7. These river forccasting
ectivities will haove =2 hiaq priority Tor coupuber time,

10, ADMITISTRATION

d.  Genoarel. o Apinistretion of porsonnel itached to the joint
unit will be.ﬁ31ntwincd by thelr respective purent orgunizations, and
all costs peitzining to personacl will be borme by their respective
agencies. The cost of mackine tiue will be borne by the NPDO.

- b. Technicul Committez., - Generzl technical supervision of the
Joint unit wi.l be ocecouplizied throusgh a Technical Comulties as mutuzlly
agreed upon by represcntatives of the supporting agencies. This cormittee
will meet monthly, or as othervlse required, to agree upon prograes of
studies to be undert-ken, methods to be used, specific types of foreczsts
required, and other mitters related to opercilion of the unit. The Tech-
nicel Cormittee will be deleguted approprizte authority to facilitate
execution of the cooperative program, but policy matters are subject to
review and concurrepnce as may prove desirzble by responsible officials
of the cooveruting agencies. lotidas In this or subseguent memorinda by
the Technicwl Ceumiltice 13 to be construed as changing the busle res-
ponuibilities of the coopercting agencles reluting to thelr nonral
missions,

11. DPISFLAY AND BRIZFIIG ROOU

&, Graphic displuy of hydrometeorolopic dat:, = A facility will
be provided for displ:y or hydrologic wnd metzorologic dete, with both
current and forecast vzlues, in the form of sruphic plots. A rcom will
be provided as close us possible to thz Water Control 3reanch, NP0, for
housing this facility. It will be the wltimzte obJjective to use muchine
methods for plottiin; inform-tion.

b. Dally briefinz. - A formel briefing on weuather and streamflow
conditions will be held each work duy im the Display and Briefing Room,
to provide current inform:tion on hydrometeorological and reservolr condi-
tions to oper:tiag «nd mon.geneut personnel of the Corps of Ingineers.
Specific detuils of type of inforuction snd times of briefing will be
arrenged by the Technical Comnittee.

12, FUTURZ MODIFICATION} LI PROGRAM

a. Supplementary guidince memorunds and informul egresuents will
be formul:ted as studies progress te facilitate efficient attaincent of
obJectives substunti:lly as iandicioted herein. Any major revisicns in
the ol jectives or scope of the progrim es outlined herein which the
Technicel Committce or other responasible representu.tives of the coopera.
ting agencles may consider desirible or necessary in the future will be
mede the subject of supplesentel discussions and agreanents.



‘b. It is anticipated that certain persorm=2l trainlaz will con-
stitute g necessory ond valuable activity in comne¢tion with the subject
prograxz. The nature and scopz of such asctivities will be as agrsed wpan
by the Techaical Committee from time to time, subject to the comuents
prasented in paragraph 12a.

13. STATU3 OF T3 MEMORANDUM

2. Tails reruorzandum is intended to reflect the understondings
rexchked in a conference held in ihe office of the Division Ingineer,
Arizy Corps ofrEnsinecrs, Portlund, Oregzon, 24 Cetober 1562, wirich wu

! 1
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b. Any formal agreements pertzining to the subject program that
mzy be deemed necessary by central offices of the coopermting aszeacies
vill be estoblished throuyh an appropriate exchange of corresponience
between the Chief of Fngineers, C5, and the Chief, USWB, or by other
mtually scceptable mezus. The Chief of Fnglineers will Initimte such
action upon officlal recormendstion of the Division Tngineer, NHPD.

1 Inczl
Attendance Tist, 24 Qct 62



AUTRENTICATED COPY Attachment No, 8 to Exhibit B of
Contract No. 14-03-19250
Effective Date: February 1, 1971

<

OPERATING ARRANGEMENT .
(Generation and Transmission Relationship)

SUBJECT: Relationship Between Transmission Line Loadings and Generation
Schedules

1. This. Qperating Arrangement is made pursuant to paragraph 6 of
the Memorandum of Understanding, Contract No. 14-03-19250, between the
Administrator and the Division Engineer.

2. General., The North Pacific Division (NPD) and the Bonneville
Power Administration (BPA) have agreed upon certain principles and proce-
dures for coordination of engineering planning, operation, and maintenance
of the NPD projects and the BPA transmission system.

3. Principles.

A, NPD has responsibility for planning, design, construction, and
operation of multiple-purpose projects, and for establishing appropriate
operating limits for the projects. NPD also has responsibility for
scheduling plant maintenance, and for operating the reservoirs for all
authorized purposes,

B. BPA has responsibility for plamnning, design, construction,
maintenance, and operat;on of the transmission system necessary to
market power generated at NPD and other projects, BPA also has respon-
sibility for estimating future load growth, recommending future Federal
generating resource installations, entering into contracts for sale and

exchange of power, coordinating NPD project maintenance with that of



»

other projects for which ﬁPA has marketing responsibility, coordinating
power loads and resources with interconnected qtilitiés, and for dis-
patching of power generation and transmission:

C. NPD and BPA agree to plan, design, construct, operate, and
maintain their respective facilities for the purpose of achieving
maximum overall efficiency and reliability of operation.

4, Préﬁéédres.

A, BPA and NPD will coordinate the design and construction of
genefating gtations and transmission system to insure that adequate
transmission line capacity, voltage control, generator control, and
protection systems are available to market available generation.

B. BPA and NPD will collaborate in the operation and maintenance
of the generating stations and transmission system to insure most
efficient use of available water, and most reliable service to p
purchasers, consistent with other NPD project purposes.

(1) Generator maintenance schedules at NPD projects will be
developed in cooperétion with BPA to optimize the overall use of
available resources. This includes minimizing adverse effects
upon power requirvements, and optimizing use of project staff,

equipment, and funds.

its adverse effect upon power generation and transmission is

minimized,

{3) The transmission system will be operated in such a manner

that it does not jeopardize generating station equipment or personnel.



(4) Generating stations will be operated in such a manner
as to maintain transmission system scheduLed voltage levels
within the limits of generator capability. Other equipment such
as supplementary excitation control and generation tripping
- schemes shall be maintained in service as required by BPA to
insure reliability and stability of the transmission system,

"'(5) Distribution of total Federal System Load among NPD and
other interconnected Federal generating stations will recognize
Itransmission system limitations, most efficient use of water for

power production, and other nonpower functions of such projects.

ApPrROVED /S/ H. R. RICHMOND

Administrator
Bonneville Power Administration

APPROVED /S/ ROY S, KELLEY

Division Engineer
North Pacific Division




AUTHENTICATED COPY Attachment No. 9 to Exhibit B of
Contract No. 14-03-19250
Effective Date: February 1, 1971

OPERATING ARRANGEMENT _
(Operation During Emergency Conditions)

SUBJECT: Principles and Procedures for Powerhouse and Transmission System
Operation During Emergency Conditions
"1, This'@perating Arrangement is made pursuant to paragraph 6 of

the Memorandum of Understanding, Contract No, 14-03-19250, between the
Administrétor and the Division Engineer

2. General. The North Pacific Division (NPD) Operations Division and
the Bonneville Power Administration (BPA) Branch of System Operations have
agreed upon certain principles and procedures for mutual assistance during
power system emergency conditions.

3. Principles.

A. BPA system power dispatchers have the responsibility for main-
taining reliable operation of the power transmission system, for
protecting lives and equipment and for meeting power system emergency
conditions as they arise.

B. NPD power project operators have the responsibility for main-
taining reliable and safe operation of their projects for all project
purposes, for the project effects upon upstream reservoir levels and
downstream flows, for protecting lives and equipment, and for meeting
power system and other emergency conditions as they arise.

4, Procedures.
A. If either the NPD power project operator or the BPA system

power dispatcher determines that he has an emergency, either in the



power project or on the power transmission system, each party will do
all within his power to assist the party in trouble. If it is necessary
to violate any hydraulic or electrical limitaéions, the power project
operators or system power dispatchers shall report through their appro-
priate command channels.
B; To meet emergency conditions, power project limits may be exceeded
as folldgg;
(1) Rate of Fluctuation of Generation. All such limits may
be waived, subject to imminent danger to life or property.
(2) Temporary Overdraft or Surcharge. Authorized maximum or
minimum reservoir or pool limits may be exceeded by 1/2 foot.
(3) Generator Overloads, Short time overload capability is
listed in Table 4 of Normal Operating Limits.
C. In the event an emergency on the BFA transmission system
results in the occurrence of high voltage that might damage NPD power
project equipment or endanger power project personnel, the BPA system

power dispatcher will immediately take corrective action.

APPROVED /S/ H. R, RICHMOND

Administrator
Bonneville Power Administration

APPROVED /S/ ROY S. KELLEY

Division Engineer
North Pacific Division
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Exhibit No. 3 to
Attachment No., 5 to Exhibit B of
Contract No, 14-03-19250
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BPA-Corps Method for Joint Powerhouse Data Acquisition

.1. Concept and Basis of Agreement. Mutual agreement regarding the

needs of each. agency to establish automatic data exchange between power-
houses and confrol centers, and identifying the nature of the data
required, is covered in the Memorandum of Understanding, Contract No.
14-03-19250, specifically in the Operating Arrangements included as
Attachments to Exhibit B of said contract.
Ag the most -eésible method of gatigfvi : Corns and
BPA shall jointly implement a system which uses a programable communica-
tion controller to control automatically transmission of data exchange
between powerhouse control computers and operations computers at the

Corps' Reservoir Control Center and at the BPA System Control Center.

2., Configuration and Schedule. Iritially the communication

controller will be installed in the Reservoir Control Center at the
Custom House for a period of test operation by the Corps. If procurement
can be expedited this test can start as early as August 1972, For the
test operation, it is planned to establish interfaces between the con~
troller and the Corps' IBM 360 computer, the Columbia Basin Teletype,
BPA's CDC 6400 at Portland, and powerhouse computers at McNary (control
of Lower Snake), The Dalles, and John Day.

After installation of BPA's RODS computers at the W, A, Dittmer

BPA System Control Center, the communication controller will be relocated



to Dittmer. Relocation should take place no later than April 1973. At
Dittmer, the controller will be interfaced to the'ﬁODS system in addi-
tion to the terminals noted above.

The interface to the 6400 is temporary and shall be removed when
the RODS interface and RODS programs for outputting reservoir data become
operational, at which time the communication controller will convert from
test to operational status. The scheduled date is July 1973,

The' communication controller shall have expansion capability to
accommodate future interfaces with other powerhouses involving mutual
data requirements of the agencies,

3. Procurement. From the standpoints of compatibility considerations
and ease of implementation with regard to the permanent configuration, it
is to the advantage of both agencies that BPA undertake the procurement.
BPA shall initiate procurement immediately after completion of the techni-
cal specifications presently under joint preparation by our respective
staffs, The procurement will include the data modems required at the
powerhouses and control centers,

The contractor shall be required to deliver the controller and
necessary data modems to the Custom House where BPA, assisted by the
Corps, shall verify contract fulfillment., Temporary installation,
maintenance, and operation of the controller shall be a responsibility of
the Corps. BPA shall arrange for relocation of the controller to Dittmer
after the test period.

4, Responsibilities for Implementation.

a. The Corps shall:



(1) Make all necessary hardware and sbftware provisions
at the powerhouses to effect the required'interfaces.

(2) Assist BPA in preparation of technical specifications
for the communication controller and data modems.

(3) Assist BPA in confirming fulfillment of obligations by
the contractor for the communication controller and data modems.

(4) Provide for the temporary installation of the communi-
‘cation controller and necessary interfaces at the Custom House.
{5) Conduct the test operation of the communication con-
troller while at the Custom House and provide for its maintenance
during the test period.

(6) Assist BPA in final testing of the communication
controller after installation at Dittmer.
b, BPA shall:

{1} Prepare the specifications for the communication

controller and data modems, with the asistance of the Corps.
(2) Procure the communication controller and data modems.
(3) Provide for the relocation of the controller from the
Custom House to Dittmer and for the installation, test, and
energization at Dittmer, | -
(4) Provide for the necessary interfaces at Dittmer.
¢. The agencies shall develop jointly the initial software
required by the communication controller to effect the necessary
data exchange between computers., Software documentation shall be in

S FOR SOFTWARE DOCUMENTATION AND SYSTEM

accordance with BPA STAN



CONTROL PROCEDURES FOR REAL-TIME SYSTEMS, except the system review
and change procedures shall be modified to thé satisfaction of both
agencies to provide applicability Eo the nee&s and requirements of
this specific system. The modifications in the procedures shall

.become a supplement to this agreement.

5. Costg and Ownership. Each agency shall bear the costs and
retain ownership of the installations on its own premises, with the
exception of the communication controller. Because each agency will
realize significant economies in investment through joint data acquisi-
tion, compared to the alternative of separate data acquisition, and in
mutual recognition of the interests of each party in insuring that its
powerhouse data requirements shall be met, it is agreed that the agencies
shall share equally the initial contract cost of the communicationr
controller (hardware and software).

After delivery each agency shall be responsible for its own soft-
ware development costs, Each agency shall contribute manpower to joint
usage software features development without transfer of funds between
agencies,

The controller shall be held in joint ownership.

6. Controller Hardware and Software Changes. All controller hard-

ware and software changes proposed by either agency, now and in the

future, shall be fully documented to the original documentation standards
and shall be subject to approval by the other agency prior to implementa-
tion. Significant changes and additions, those affecting system configura-

tion, shall be processed as amendments to this exhibit., Minor changes



may be processed by less formal memorandums, but in any event, software
changes shall be subject to the agreed upon proceddres, Section 4.c. above,
Where a proposed software addition or change is intended for principal

benefit to one agency, the required software development shall be provided

by that agency,

7. Commgnications Channels. During the period of test operation at
the Custom Houée, BPA shall provide microwave channels from The Dalles,
McNary, and John Day to the BPA Portland Control Center and the Coxps
shall provide for channel extensions from BPA Portland to the Custom House,

Provisions for communications channels required to support the
permanent data system configuration shall be covered under a separate
agreement, wherein consideration of other joint channel requirements

shall be included.

8, Operation and Maintenance. Upon completion of controller
installation and testing in the BPA Control Center, BPA shall be responsi-
ble for, and assume the cost of, operation of the controller. Voluntary
controller outages shall be coofdinated between personnel to be designated
by the respective agencies. BPA shall provide, and assume the cost of,
maintenance of the controller hardware to the level necessary to assure
continuity of data required by the respective agencies. Maintenance of
controller software shall be in accordance with agreed upon procedures,
Section 4.c. preceding.

9. Cost Sharing Procedures. Since procurement of the controller

and data modems will be by BPA contract with the contract amount equally

shared, the Corps will transfer by Standard Form 1080 one-half of the

5



contract amount after joint confirmation of contractual obligations by

the supplier.

10. Key Man Designation. To assure continuing availability of

system expertise, each agency agrees to designate, upon execution of
this, agreement, at least one design engineer, who is to maintain intimate
technical familiarity with the communication controller hardware and

software.

APPROVED /S/ Bernaxd Goldhammer
Acting Administrator
Bonnaville Power Administration

APPROVED /S/ K. T. Sawyer
Division Engineer
North Pacific Division




contract amount after joint confirmation of contractual obligations by
the supplier.

10, Key Man Designation. To assure continuing availability of

system expertise, each agency agrees to designate, upon execution of
this agreement, at least one design engineer, who is to maintain intimate
technical faimiliarity with the communication controller hardware and

software.

APPROVED /S/ Bernard Goldhammer
Acting Administrator
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APPROVED /S/ K. T. Sawyer
Division Engineer
North Pacific Division
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EXHIBIT B
Contract No.

14-03-19250

Revised 12-20-74

DETAILED OPERATING ARRANGEMENTS

Atﬁached to this Exhibit B are the following operating arrangements,

amenqupts thereto:

Attachment

Reservolr Regulation and Power Scheduling

Spinning Reserve and Other Reserve Capability

Powerhouse Control
Dispatcher-Operator Working Relations
Data Acquisition, Engineering, and Planning

Relationship of Hydromet Data to Powerhouse

Data System
Joint Weather and Streamflow Forecasting
Generation and Transmission Relationship
Operation During Emergency Conditions
Use of Powerhouse Space by BPA

Joint Planning and Use of Telecommunication
Facilities

Provisional Draft of Reservoirs

Effective Date

November 16, 1970
November 16, 1970
November 16, 1970
November 18, 1970

December 1, 1970

EE-t LI = N

January 1, 1971
February 1, 1971
February 1, 1971

December 1, 1973

September 1, 1974

- December 1, 1974



Attachment No. 11 to Exhjbit B
of Contract No. 14-03-19250
Effective Date: September 1, 1974

OPERATING ARRANGEMENT )
(Joint Planning and Use of Telccomminications Facilities)

SUBJIICT:  Principles and Procedures Relating to the Joint Planning and Use of

1.

Telecommunications Facilities

This Operating Arrangement is made pursuant to section 6 of the Memorandum
of Understanding, Contract No. 14-03-19250, between the Administrator and

" the Division Ingineer.

General.  The North Pacif{ic Division (NPD) and Bonneville Power Administration
W'Y agree to cooperate in providing necessary telecommunications for the
operation of NPD.hydroelectric projects within the BPA marketing area.

Princinles. BPA and NPD are in agreement on the followin
iad Wihadnstai s

- - o T

principles:
(a) BPA has the rcsponsibility for providing the telecommunications necessary
for the operation of the BPA transmission grid system.

(h) NPD has the responsibility for providing telecommunications for the
opcration of projects listed in Exhibit A.

(¢) BPA and NPD agree to develop telecommunications jointly as set forth in

Eyhihite 40 thic haratine Arranerment and ag renniired hv sarh nrodiect
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listed in Exhibit A.

Sharing of Facilitics. NPD and BPA shall share in the design, construction,
installation, operation, and maintcnance of telecommunication facilities
{Sharced Facilitics) as agreed by the parties in Exhibits attached hereto as
provided in scction 9 of this operating agreement, and according to the
priority of use as designated in section 10.

(a) BPA shall prepare all designs for the construction and installation of
Shared Facilities and purchase and install such facilities as specified
in Exhibits attached hereto. Specifications for such facilities shall
be jointly developed by the parties hercto.

(b) Fach party hereto shall design, purchase, and install any communications
facilities which shall be exclusively used by such party.

(¢) Each party hereto shall provide the housing for the telecommunication
equipment installed at, or on its property; provided, however, that NPD
may, with BPA approval, install facilities in BPA's stations which shall
be for the exclusive usc of NPD to interconnect its Projects and offices
to the Shared Facilities.
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6.

7.

Payment for Construction of Shared Facilitics. NPD shall reimburse BPA
or NPD's share of the cost and expense, including overhead, incurred by
BPA for thc Shared Facilitics installed in accordance with section 4 by
tran=fer of funds by Standard Form 1080 (Form SF 1080). For budget
planning purposes BPA shall {urnish NPD quarterly ¢@stimates of planned
fiscal year procurement, installation, and maintenance costs.

Allocation of investment costs in Shared Facilities installed under
this operating arrangcment will be based on the ratio of proportionate use
of such facilities and on other factors as agreed by the parties.

Maintenance.

(a) Performmanee Responsibilities. Unless specifically designated otherwise

in this opcrating arrangenient, or in the exhibits attached hereto, BPA
shall perform all maintecnance, including replacement of parts, of all
microwave and other radio facilities identified in said exhibits. Such
facilities include repeater station equipment, microwave and other radio -
cquipment terminals, antennae, RF and channelizing equipment, and service
power supplies; except that where facilities are located in Corps power-
houses or dams, NPD shall maintain the service power supplies, including
battery chargers, batteries, a.c. supplies, and external cable systems.

Masmtnman ~n QDA alhall kA 'v\ ~EAvmal A ocAma 29 vl Al DDA
maliicénance Uy Drya. Sijaial vo ET10Tned .I.ll LIIC DANIT llld.lu‘cl- AL WIML\ZL LUrM

maintains similar equipment of BPA ownership. To restore communications
or prevent loss of communications, maintenance personnel shall be
subject to call on a 24-hour basis by either party.

(b) Cost Sharing and Payment. Maintnenance costs for shared facilities,
including all replacement parts and overhead expenses, shall be shared
on the basis of the proportionate channel usage by the parties hereto
as established at the start of each fiscal yecar.

NPD shall reimburse BPA for NPD's share of the costs and expenses,
including overhcad, incurrced by BPA for maintenance of facilities, as
speci{icd hercin, by transfer of funds on Form SF-1080. Such reimburse-
ment for each fiscal ycar shall be detemmined by BPA and verified by
NPD prior to such f{iscal year, based on estimates of operation and
maintenance of thc equipment during the preceding fiscal year,

Access arrangements for equipment maintenance shall be as agreed by
the parties in ¢xhibits to be attached hereto. Maintenance costs for
facilities, including replacement parts, used exclusively by NPD shall
be borne by the NPD.

Replacement or Addition of Facilities. NPD and BPA shall agree to add the
required equipment, or 1f necessary, to repiacc the existing equipment to
provide the capability required at cach Project. Disposal or use of salvaged
cquipment in which both parties have interest shall be mutually agreed by the
parties prior to such disposal or use. Any monies realized from salvaged
cquipment caused by rcplacement shall be credited to each of the parties in
the same pro rata sharc as allocation for the original investment,

2 Attachment 11 to Exhibit B



10.

Additional Exhibits.

(a) BPA shall prepare, for concurrence and execution by the parties hereto,
an additional Exhibit to this operating arrangement each time the parties
hereto agree that facilities shall be added or modified as provided

- — C..t. Tvhihi4d chall on s &0 +h 113 +3 3
herein. Such Exhibit shall specify the facilities to be installed,

the work to be performed by each party and the estimated costs to be
borne by each party. '
(b) Upon execution by the parties hereto, new Lxhibits shall be attached
to and deemed to be a part of this operating arrangement and shall be
- effective on the date specified therein.

Channel Use and Priority. Additional channels or specific facilities (such
as closed circuit television) within the affected microwave paths capability
limits may be added subsequently by either agency as needed. Such additions
shall have the consent of the other agency. When microwave path capability
limits are reached, additional high priority channels will be added by
releasing lower priority channels. The lowest priority channel in use by
either agency shall be released for the new higher priority channel subject
to the consent of both agencies, Channel priority shall be as follows:

(a) Line relaying.

(b) Remote control and telemetering.

(c) Voice communications with dispatcher.
(d) Data transmission.

(e) HF or VHF voice commnications radio.

Miscellaneous voice commmications.

| e i D2

Administrator
Bo ille Power Administration

& ens CQJVV‘ Ca%

Division Engineer
North Pacific Division

~~
s

APPROVED

3 Attachment 11 to Exhibit B
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Exhibit 1 to
Attachment No. 11 to Exhibit B
of Contract No. 14-03-19250

DETAILED PROJECT AND OWNERSHIP DESCRIPTION
(From McNary Dam to Projects in the Lower Snake and
Clecarwater River Area)

1. Ice Harbor Project.

“(a) McNary-Kennewick path

()

(1) Initial investment for a 12 channel microwave system will be
borne by BPA,

(2) The cost of the 12 channel incremental multiplex addition required
by the Corps for the Ice Harbor Project, including relocation of
the McNary RF terminal and reflector from the substation to the
powerhousc, will be borne by the Corps.

(3) BPA will bear switchyard connection costs and the Corps will bear
the cost of cable connection temminations at the powerhouse.

Kennewick-Ice Harbor path

The entire cost of the microwave system will be borne by the Corps.

2. lower Monumental Project.

(a)

(b)

(©)

McNary-Kennewi.ck path

The cost of the 12 channel incremental multiplex addition required by
the Corps will be borne by the Corps.

Kennewick-Kahlotus and Kahlotus-Pomeroy paths

BPA is providing initially a RF microwave path from Kennewick to Pomeroy
with a building at Pomeroy to provide VHF service in the area. BPA will
redirect the Kemewick and Pomeroy RF installations for -transmission to

Yahlnas A+ ¥al 73 AL 3 1 amii rman
Kahlotus. At Kahlotus, BPA will provide a building and RF equipment for

both the Kennewick path and the Pomeroy paths.
Kahlotus-Lower Monumental path

Initial requirements are for 12 channels for the Corps and 6 channels
for BPA. BPA will provide for the RF at Kahlotus and the Corps will
provide for the RF and multiplex equipment at Lower Monumental. The
cost of the reflector at Lower Monumental will be borne by the Corps.



3.
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(d)

(e)

(b)

()

(d)

Exhibit 1 '
Kennewick-BPA system

The cost of the 6 channel incremental multlplex addition required by
BPA will be borne by BPA.

Pomeroy VHF Equipment

‘The cost of the additional VHF equipment required by the Corps will

be bome by the Corps.

Little Goose Project.
(a)

McNary-Kenhewick path

The cost of the additional 12 channels of multiplex equipment required
by the Corps will be borne by the Corps.

Kennewick-Kahlotus path

+

The additional facilities will be supplied by BPA.
Kahlotus-Little Goose path

Initial requirements are for 12 channels for the Corps and 6 channels
for BPA. BPA will provide for the RF cquipment at Kahlotus and the

Corps will provide for the RF and multiplex equipment at Little Goose.
The cost of the reflector at Little Goose will be borne by the Corps.

Kennewick-BPA system

The cost of the 6 channel incremental multiplex addition required by
BPA will be bomme by BPA.

Lower Granite Project.

(a)

(b)

(c)

McNary-Kennewick path

The cost of thc additional 12 channels of multiplex equipment required
by the Corps will be borne by the Corps.

Kennewick-Kahlotus path and Kahlotus-Pomeroy path

The additional facilities will be supplied by BPA.

. Pomeroy-Lower Granite path

Initial requircments are for 12 channels for the Corps and 6 channels
for BPA, BPA will provide for the RF at Pomeroy and the Corps will
provide the RFF and multiplex equipment at Lower Granite. The cost of
the reflector at Lower Granite wili be borme by the Corps.
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(d) Kennewick-BPA systenm

The cost of the 6 channel incremental multiplex addition required by
BPA will be borne by BPA.

(a) McNary-Kennowick path

The cost of the additional chanmels of multiplex equipment shall be
shared equally by BPA and the Corps.

(b) Walla Wa11a~Kcnncwick path

(¢} Kennewick VI4F Equipment

The cost of the additional VIIF equipment required by the Corps will
be borne by the Corps.

Dworshak Project.

(a) McNary-Kennewick path

The cost of the additional 12 channels of multiplex equipment required
by the Corps for the Iworshak project will be borne by the Corps.

(b) Kennewick-Teakean path

Thesce additional facilitics will be supplied by BPA,

(Y Teakean-Dworshal Switchvard nath

L A Liliww il s ATV L JSIALALN el ’ - L
BPA will provide for the RF cquipment at Teakean. At Dworshak Switchyard,
BPA will provide for the c1ng Teakean and all of the multiplex
equipment.

(d) Dworshak Switchyard-Powerhouse path

At the Dworshak SW1tchyard the Corps will provide the RF facing the
Powerhouse and BPA will provide multiplex equipment for 5 channels,

At the Dworshak Powerhouse the Corps will prov1de the RF and multiplex
equipment for 19 channels (McNary-12, Dworshak-5, Dittmer-2). At the
Dworshak reflector site, in the Dworshak Sw1tchyard Powerhouse path
the Corps will provide the reflector and site.

(¢) Dittmer BPA System Control Center Terminal

BPA will provide nultiplex equipment for 2 channels at the Dittmer
System Control Center terminal.

(£) Teakean VHF Equipment
The cost of the additional VIlF equipment required by the Corps will

be borne by the Corps.
3
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ESTIMATE OF INVESTMENT

— Corps BPA 2/
Total Share of Share of ™
) Investment Investment Investment
T Ice llarbor e " 17,288 v/ 117,288 1/  None
_ lower Monwnental | 169,047 1/ 119,710 1/ 49,337 1/
Little Goose | | | 161,222 1/ 130,393 1/ 30,829 1/
~  Lower Granite 334,400 154,100 180,300
Dworshak 503,000 201,900 301,100
- TOTAL 1,284,957 | 723,391 561,566

1/ Actual Charges. ' _
2/ Cost of cable installation betwecn switchyard and powerhouse, if any,
~ not included. Cost will be borne by BPA,



Exhibit Z to

- Attachment No. 11 to Exhibit B
of Contract No. 14-03-19250
- DETAILED PROJECT AND OWNERSHIP DESCRIPTION

(John Day Project)

1. Project Description.
(2) Provide a redundant RF microwave path from John Day Powerhouse to
John Day Substation including an intervening passive reflector.

- Interconnect John Day Substation terminal with the cx1st1ng "
m1crow1vo system,

_ -{b) ,Provzde multiplex channel equipment at John Day Powerhouse, John Day
Substation; and at cxisting system microwave terminals for the ‘
following channels:

- (1) John Day Powerhouse to John Day Substation - 12 channels.

(2) John Nay Powcrhouse to Dittmer Control Center - 10 channels.

(3) John Day Powerhouse to Big Eddy Substation - 2 channels,

N

BPA shall procure bear costs and reta
(a) The RF terminal and multiplex at John Day Substation.

- (b) Dittmer Control Center multiplex additions.

(¢) Big Eddy Substation multiplex additions.

3. BPA shall procure and install and the Corps shall bear costs and retain
ownership of:

(a) The RF terminal and multiplex at John Day Powerhouse.

(h) The passive reflector in the path between John Day Powerhouse and
- John Day Substation.

4., DProject Costs.

- Corps Share BPA Share
Total Investment of Investment of Investment
N $211,772 U/ $134,478 1/ $77,294 1/

1/ Actual Charges.

- 5. This Ixhibit supersedes page 1 of Letter Agrcement, BPA Contract No. 14-03-
69337, Supplement No. 1, dated November 10, 1966, to Corps, District Engineer,
Wmlla Walla Dlstrlct from Acting Ass1stant Adm1n1strator, BPA. Page 2 of

- \dL(l flbl\-blllblll. l\-ld(—llls LU Ul.]\'«'l.u.!..iUll dlld llldlllLC’llmlk.b dlld.ll cmcuLS hc'i'v'e beeﬁ
superscded by Attachuinent 11 to which this Exhibit is appended. Maintenance
will be performed per Section 7 of Attachment 11 except BPA will maintain

e Corps microwave equipment and passive reflector at John Day Powerhouse.
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1.

2.

Exhibit No. 3 to

Attachment No. 11 to Exhibit B of
Contract No. 14-03-19250

Revised: December 21, 1977

4

DETAILED PROJECT AND OWNERSHIP DESCRIPTION

(Shared Telecommunications, Libby Project)

Project Description.

(a)

~
o
N

(c)

Provide RF path from BPA's Blacktail microwave station to
Libby, Substation including:

(1) Blacktail RF terminal connected to existing "Q'" microwave
system.

(2) Libby Substation RF terminal including microwave mainte-
nance channel terminations.

(3) Intervening passive reflector at Zonolite Peak.

Pravida RRE
LAUVALUS OF

including:

narh fram
rava Lailu

(1) Libby Substation RF terminal.

(2) Libby Powerhouse RF terminal including microwave mainte-~
nance channel terminations.

(3) Intervening passive reflector near Libby Dam.

Provide multiplex channel equipment at Libby Substation, Libby
Powerhouse, and existing Government microwave terminals for the
following channels:

(1) Libby
(2) Libby

{3} Tibkhv
A~ -

(5) Libby

Substation
Substation
Subgtation
Powerhouse

Powerhouse

to

to

(6) Libby Powerhouse to

existing BPA substations - 5 channels.
Dittmer Control Center — 4 channels.

Libby Powerhouge - 4 channels.
Dittmer Control Center - 2 channels.

Seattle District Office - 3.channels.

Albeni Falls Powerhouse - 2 channels.

BPA shall procure, install, bear the costs, and retain ownership of
telecommunications facilities as follows:

(a)

(b)

Blacktail-Libby Substation RF path, including the intervening

reflector.

Multiplex at Libby Substation.
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(c) Multiplex at existing BPA substations.

(d) Supergroup multiplex interconnect for nicrowave systems at
Kennewick microwave station.

(e) Multiplex at Dittmer Control Center.
(f) Multiplex at Albeni Falls Powerhouse.

3. BPA shall procure and install, and the Corps shall bear costs and
retain ownership of telecommunications facilities as follows:

- (a) Libby Substation to Libby Powerhouse RF path including the
intérvening reflector.

(b) Multiplex at Libby Powerhouse.

{c) Multiplex additions at BPA's Capitol Peak microwave station
(for Seattle District Office channels).

4. The Corps shall procure, install, bear costs, and retain ownership
of telecommunications facilities as follows:

(a) Interconnecting cable at Capitol Peak between BPA's microwave
station and the Corps' radio station.

(b) Multiplex additions at the Corps' Capitol Peak radio station.
(c) Multiplex additions at the Seattle District Office.

5. Estimated Costs.

Corps BPA Total
$207,200 $417,200 $624,400
’

6. Maintenance to be performed per Section 7 of Attachment 11, except
the Corps shall maintain the facilities at the Corps' Seattle District
Office and at the Corps' Capitol Peak radio station, including the
interconnecting cable at Capitol Peak.

APPROVED S/ RAY FOLEEN

Acting Administrator
Bonneville Power Administration

APPROVED S/ WESLEY E. PEEL

Division Engineer
North Pacific Division



Exhibit 4 to
Attachment No. 11 to Exhibit B
of Contract No. 14-03-19250

DETATLED PROJECT AND CWNERSHIP DESCRIPTION

(Shared Telccormunicutions; Control Centers and District Offices)

Project Description.

(a)

()

(c)

()
(h)
()

RPA c¢hial1l1l nrarnivya and danet+nll ansl +thna CAavne c
ArE i N wTIALAL A AN AL e -7 WlA L & A s -7 -~

Provide redundant RF path from the Corps' Troutdale Computer Center to
BPA's Biddlce Rutte microwave station, where it will connect to the
existing “J" microwave station.

Provide non-redundant. RIF path from the Corps' Portland office in the
I'ederal Building to BPA's Portland office building where it will
connect to the existing "R microwave system.

Irovide multiptex channel equipment at the Corps' Troutdale Center,

the Corps' Portland office, and existing Government microwave
terninals for the following channels:

(1) Troutdale Computer Center to Dittmer Control Center - 5 channels.
(2) Troutdale Computer Center to Federal Building - 12 channels.

(3) Troutdale Computer Center to Seattle District Office - 7 channels.

(4) - Troutdale Computer Centér to Walla Walla District Office - 7 channels,

- (5) Troutdale Computer Center to Foster Dam - 1 channel.

(6) Portland Federal Building to Dittmer Control Center - 1 channel.

-~ m —— -

T aaoa . GnmdemTT  lemscs alin e J U DU T S
14 Produreé, indSitaii, oar uic COS51S 1 Téiain 1€T5nip O

lJiddle Butte RF terminal facing the Troutdale Center.
bBittmer Control Center multiplex additions.

l'oster Dam multiplex additions.

P+ @l AL

§j A

ownership of:

(a)
(b)
(c)

(d)
()

Troutdale Computer Center RF terminal and multiplex.
Portland Federal Building RF terminal and multiplex.

BPA Portland building RF temminal and multiplex additions facing
Portland Federal Building.

Kennewick microwave station Q' system multiplex additions.,

BPA Capitol Peak microwave station “N" system multiplex additions.
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The Corps shall procure, install, bear the costs, and retain ownership of:

()

(b)
()

'(d)

. Istimated Costs: '

Kennewick microwave station, multiplex additions on Corps - Walla Walla
microwave system.

Walla Walla District Office multiplex additions.
Corps' Capitol Peak radio station multiplex additions.

Scattle District Office multiplex additions.

Corps Share BPA Share Total
of Costs of Costs Costs
$280,000 . 875,000 $355,000

Maintenance to be perfermed per Section 7 of Attachment 11 except the
Corps shall maintain the facilities at the Corps Seattle District Office
and at the Corps Capitol Peak radio station.
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Exhibit 5 to Attachment No. 11
to Exhibit B - Page 1 of 3
Contract No. 14-03-19250
Corps of Engineers, United
States Department of the Army
Effective at 2400 Hours on
October 1, 1982

DETAILED PROJECT AWD OWNERSHIP DESCRIPTION

(Replacement of Microwave and Microwave System Related Equipment
Ownéd by the Corps and Serving Corps Facilities)

1. Multiplex Replacements.

a. Bonneville shall design, purchase, and install programmable multiplex
to replace obsolete Corps-owned low~density multiplex as follows:

Dworshak Powerhouse - One Multiplex

John Day Powerhouse - One Multiplex
Kennewick Radio Station - Two Multiplex
Libby Powerhouse - Three Multiplex

Little Goose Substation - Four Multiplex

(6) Lower Granite Substation - Four Multiplex
{7) Lower Monumental Substation - Four Multiplex
(8) McNary Powerhause - Two Multiplex

(9) Pomeroy Radio Station - One Multiplex

(10) Teakean Butte Radio Station - One Multiplex

(
{
A
(
(

r P LN -~
Tt Wyt Nt it St

b.  Such design, purchase, and instaliation shall be performed by
Bonneville in accordance with the schedule provided in Table 1.

c. The Corps shall pay Bonneville for the actual costs of such design,
purchase, and installation. The Corps shall pay by check within 30 days after
receipt of Form SF-1080 from Bonneville. The estimated costs are provided in
Tabie 1. :

d. The Corps shall retain ownership of the new multiplex.

2. Microwave Fault Alarm Replacements.

a. Bonneville shall design, purchase, and install fault alarm remotes to
replace obsolete Corps-owned Noller microwave fault alarm remotes at the
following installations:

Dworshak Powerhouse
Green-KWyatt Building

Ice Harbor Powerhouse

John Day Powerhouse

Libby Powerhouse

Little Goose Substation
Lower Granite Substation
Lower Monumental Substation
Mchiary Powerhouse

N — —— o S~ o~ p—
WL~ PN~
— S St St it Vet Wt St et



Exhibit 5 to Attachment No. 11
to Exhibit B - Page 2 of 3
Contract No. 14-03-19250
Corps of Engineers, United
States Department of the Army
Effective at 2400 Hours on
October 1, 1982

b.  Such design, purchase, and installation shall be performed by
Bonneville in accordance with the schedule provided in Table 2.

c. The Corps shall pay Bonneville for the actual costs of such design,

- purchase, and installation. The Corps shall pay by check within 30 days after
§ec?1pt of Form SF-1080 from Baonneville. The estimated costs are provided in
able 2

L! 4 = [ &0 oo L& .o

d. The Corps shali retain ownership of the new microwave alarm remotes.

3. Microwave Radio Replacements.

a.  Bonneville shall design, purchase, and install microwave radios and
necessary baseband equipment to replace obsolete Corps-owned microwave radios
as follows:

(1) Dworshak Substation-Dworshak Powerhouse - One Microwave Link
{2) BPA Headquarters Building to Green-Wyatt Building - One
Microwave Link

Kennewick to Ice Harbor Powerhouse - One Microwave Link
John Day Powerhouse - One Microwave Terminal

Libby Substation-Libby Powerhouse - One Microwave Link
Little Goose Substation - One Microwave Terminal

(
(
(
(
( Lower Monumental Substation - One Microwave Terminal

SNOYOhP W
et S N Wt it

b. Such design, purchase, and installation shall be performed by
Bonneville in accordance with the schedule provided in Table 3.

c. The Corps shall pay Bonneville for the actual costs of such design,
purchase, and installation. The Corps shall pay by check within 30 days after
;eceipt of Form SF-1080 from Bonneville. The estimated costs are provided in

able 3.

d. The Corps shall retain ownership of the new microwave radios.

4. Design, Purchase, and Installation of Additional Facilities by
Bonneville, Design, purchase, and installation of multiplex, microwave fault




Exhibit § to Attachment No. 11
to Exhibit B - Page 3 of 3
Contract No. 14-03-19250
Corps of Engineers, United
States Department of the Army
Effective at 2400 Hours on

October 1, 1982
alarm remotes, and microwave radios, the costs of which shall be assumed
exclusively by Bonneville, shall not be addressed in this exhibit.

UNITED STATES OF AMERICA
Department of Energy

By /s/ Peter T. Johnson
Bonneville Power Administrator

Date of Execution JUN 29 1984

ACCEPTED:

UNITED STATES DEPARTMENT OF THE ARMY
Corps of Engineers

(WP-PKJ -0298e )
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Attachment No. 12 to Exhibit B of

AUTHENTICATED COPY Contract No. 14-03-19250

Effective Date: December 1, 1974

OPERATING ARRANGEMENT
(Provisional Draft of Reserwvoirs)

SUBJECT: Interim Arrangement and Procedures Relating to the Provisional

Operation of Dworshak Reservoir Below Energy Content Curve
During 1974-75

This Operating Arrangement is made pursuant to paragraph 6 of the
Memorandum of Understanding, Contract No. 14-03-19250, between the

: Administrqtor'and the Division Engineer

General: The North Pacific Division (NPD), Corps of Engineers, and

the Bonneville Power Administration (BPA} have agreed upon arrangements
and procedures for the provisional operation of Dworshak Reservoir
below the Energy Content Curve during winter 1974-75. Such arrangements
will recognize the principle of multipurpose use of water and, at the
same time, permit the BPA to serve the nonfirm requirements of its
industrial customers for an interim period from 1 December 1974 until
the January 1975 runoff forecasts are completed.

Arrangements and Procedures:

A. Provisional energy, for which provisional drafts are made, will
be as defined in Section 2(ecc) of the PNW Coordination Agreement,
except as qualified below.

B. Dworshak Reservoir will not be drafted for provisional energy in
an amount that cannot be replaced with equivalent water by
30 June 1975 nor below the -elevation from which the reservoir
can be refilled with 95 percent assurance while passing minimum
release.

C. If required, a timely schedule of provisional energy return (in
equivalent water) shall be instituted. Such return shall be
completed no later than 30 June 1975. The schedule for return of
energy will be a function of the size of the outstanding provi-

~zv ~gional energy:=account and the-rate: atiwhich energy:can be returned.

D. To assure that outflow from Dworshak is reduced to minimum early
enough to enable fill to the 30 June content,it would have reached
without provisional draft, the following procedure using the
Variable Energy Content Curve (VECC) results will be implemented:

(1) If the 1 January VECC determination does not lower the base
ECC by the amount of the provisional draft, the industries
will submit their individual plans for replacement during the
period 10 February through 30 June of the amount of provisional
energy not covered by lowering the ECC.



(2) 1If the 1 February VECC determination does not lower the
base ECC by the amount of the provisional draft, the plans
developed in 1 above for replacement imdicated by the
1 February determination will be implemented and Dworshak
outflow will be reduced to minimum. Minimum outflow
averaging 2,000 cfs at Dworshak will continue until the
reservolr reaches the lower of its VECC or its proportional
draft level.

(3) This process will continue each month until the reservoir
recovers to the lower of its VECC or its proportional draft
- level.

Written agreement for the return of provisional energy between
BPA and provisional energy customers shall be accomplished prior
to any substantial draft of provisional energy.

Notification of load curtailment to provisional energy customers
to satisfy the provisions of C. above shall be issued by BPA.
Such notice will reflect previous written agreement and shall
recognize that load curtailment is based on total system require-
ments.

Deliveries of provisional energy will be made consistent with
established multipurpose water resource management practices, and
will not preclude the use of the reservoir for nonpower purposes.
Before initiating a request for provisional energy drafts, con—
sideration will be made for but not limited to future probability
of spill, at-site or in the system; head losses; the existing
load-resource balance; and available alternative sources of
reasonable cost energy.

The request for the return of provisional energy, should it be
required, shall be based on the standard water management studies
of the Corps of Engineers.

This Attachment No. 12 will be replaced with a new Attachment No. 12
when final arrangements and procedures relating to provisional draft
from reservoirs has been-agreed between the parties.

APPROVED (SGD) Donald Paul Hodel

Administrator

Bonneville Power Administration

APPROVED (SGD) D. E. Olson

for Division Engineer
North Pacific Division

2 Attachment 12 to Exhibit B
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Attachment No. 12 to Exhibit B
of Contract No. 14-03-19250
Effective Date: Dec. 29, 1976

Supersedes Attachment No, 12
of December 1, 1974

OPERATING ARRANGEMENT
(Provisional Draft of Reservoirs)

SUBJECT: Interim Arrangement and Procedures Relating to the Provisional
Operation of the Dworshak and Libby Reservoirs Below Energy
Content Curves During the 1976-77 Operating Year

1. The Operating Arrangement is made pursuant to paragraph 6 of the
Memorandum of Understanding, Contract No. 14-03-19250, between the
Administrator and the Division Engineer.

2. General: The North Pacific Division (NPD), Corps of Engineers, and
the Bonneville Power Administration (BPA) have agreed upon arrangements and
procedures for the provisional operation of Dworshak and Libby Reservoirs
below Energy Content Curves during operating year 1976-77. These arrange-
ments recognize multipurpose use of water and permit BPA to supply non-firm
power to its industrial customers on a provisional basis.

3. Arrangements and Procedures:

a. Provisional energy, for which provisional drafts are made, will be
as defined in Section 2 {cc) of the PNW Coordination Agreement, except as
qualified below.

b. Delivery of provisional energy from either reservoir will be
limited to thas amount which can be returned by 31 July 1977 but not to
exceed .560x10” kwh developed thru at site and downstream Federal system head.

c. Unless otherwise agre\ed to by the Administrator and the Division
Engineer, BPA will institute the timely return of provisional energy so as
to insure that each reservoir from which provisional energy was delivered,
will refill to the same elevation as it would have reached without provisional
draft.

d. BPA will not market surplus energy outside the Pacific Northwest
unless one of the following two conditions is satisfied at each reservoir
from which water has been drafted on a provisional basis:
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Attachment No. 13 to Exhibit B of
Contract No. 14-03-19250
Effective: Date: January 1, 1978

OPERATING ARRANGEMENT
(Joint Planning of Hydromet Data Acquisition Facilities)

SUBJECT: Principles and Procedures Relating to the Joint Planning of
‘Hydromet Facilities

Low

1. This Operating Arrangement 1s made pursuant to Section 6 of the
Memorandum of Understanding, Contract No. 14-03-19250, between the
Administrator and the Division Engineer.

2. Reference Agreement. The Corps of Engineers and Bonneville

Power Administration are, with certain other Federal agencies, signatories
to the Interagency Memorandum of Understanding for Task Force on
Operational Hydromet Data Management, Contract No. 14-03-99114, dated

11 June 1970.

3. General. Consistent with Interagency Agreement, Contract No.
14-03-99114, the Corps of Engineers, North Pacific Division (NPD), and
Bonneville Power Administration (BPA), agree to coordinate plans for
their respective hydromet data acquisition systems in order to prevent
unnecessary duplicatidn of facilities, to gain the economics of multiple
use of existing and proposed facilities consistent with individual agency
responsibilities, and to promote other benefits identified in Contract
No; 14-03-99114.

4. Specific Agreements. Details of agreement relating to respective

areas of responsibility with regard to specific hydromet data acquisitiom

facilities shall be documented as exhibits to this Operating Arrangement,



{1) The reservoir is discharging its non—powef mininmum discharge or
(2) The reservoir can be refilled by 31 July with 95 percent confidence.

e. Any of the above arrangements and procedures may be modified at
any time by mutual agreement between the Division Engineer and the Admin-
istrator.

4. This Attachment No. 12 will be replaced with a new Attachment No. 12
_ when final arrangements and procedures relating to provisional draft from
reservoirs hagibeen agreed between the parties.

APPROVED S/ DONALD PAUL HODEL
Administrator
Bomneville Power Administration

APPROVED S/ WESLEY E. PEEL
Division Engineer
North Pacific Division

2 Attachment 12 to Exhibit B



except that detalls of agreement regarding joint use of microwave channels
for hydromet purposes shall be documented as exhibits to Attachment No. 11
to Exhibit B of Contract No. 14-03-19250.

5. At the BPA sites where the Corps is to install, operate, and
mainFain Corps equipment, BPA shall grant to the Corps appropriate real
estate permitf, including rights of access. TIn these cases where BPA

holds the lana involved by less than fee ownership, the Corps will, in

addition to the BPA permit, obtain from the Government agency and/or

others involved, any required land-use instruments.

APPROVED S/ STERLING MUNRO

Administrator
Bonneville Power Administrator

APPROVED S/ WESLEY E. PEEL

Division Engineer
North Pacific Division




Exhibit No. 1 to

Attachment No. 13 to Exhibit B of
Contract No. 14-03-19250
Effective Date: January 1, 1978

WILLAMETTE AREA HYDROMET SYSTEM
(Area Responsibility and Shared Facilities)

"1. Coordination Responsibility. In accordance with Interagency

Agreement,"dbhtract No. 14-03-99114, Exhibit B, revised 24 September
1970, the Corps is designated responsible for coordination of the
automatic hydromet network in the Willamette area.

2. Corps Remote Hydromet Stations. In conformance with the

designated responsibility, item 1, and to promote integrated hydromet
data acquisition in the Willamette area, the Corps shall provide, own,
operate, and maintain the hydromet remote reporting stations in this
area, including, among others, stations at Government Camp, Lee's Camp,
Brightwood, Summit, and Haskin's Dam.

3. BPA Removal of Hydromet Equipment. In conjunction with Corps

action, item 2, BPA shall, at BPA expense, remove BPA hydromet remote
reporting stations from Government Camp, Lee's Camp, Brightwood, and
Summit, as well as associated interface to microwave terminal units
from West Portland and Prospect Hill radio stations for other use on
ghall abandon itg plang for a n

at Haskin's Dam.

4. Corps Hydromet Equipment at BPA Radio Stations. As required to

establish the Willamette Area Hydromet Network, the Corps shall provide,

own, operate, and maintain radio equipment to be installed at BPA radio



stations identified below for interface with micr?géve channel facilities
covered in Exhibit 4 to Attachmenf No. 11 to Exhisit B of Contract No.
14-03-19250.
BPA shall provide rack space, tower antenna mounting space, and a-c
power for the following Corps equipment at BPA stations:
7 (a) WEa;-Portland - 1 vhf radio and rack, 1 antenna; battery, a-c
charger
(b) Wolf Mountain - 1 vhf radio and rack, 1 antenna; battery, a-c
charger
(c) Prospect Hill - 1 vhf radio and rack, 1 antenna; battery, a-c
charger
(d) Coburg - 1 vhf radio and rack, 1 antenna; battery, a-c charger
(e) Horse Rock - 1 vhf radio and rack, 1 antenna; battery, a-c
charger
5. Special. Should the Corps choose to have the maintenance of
Corps radio equipment at BPA radio stations carried out by private
contractor, it i1s BPA practice that the contractor be accompanied by a
Government representative at Corps expense.

6. Costs of Coordination. Each party shall bear the costs it incurs

in coordinating the joint aspects of the Willamette Valley Hydromet

System.
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DOE F 1325.8e  Electronic Form Approved by Forms Mgmt. 04/19/2006
(08-89)

United States Government Department of Energy

memoran d um Bonneville Power Administration

oate: May 10, 2018

REPLY TO

AttNor:  TELP-TPP-3

sussect: Cougar-Holden Creck No 1

10: See Distribution

The addition of Holden Creek Substation into BPA’s existing Cougar-Thurston No 1
transmission line results in two new operating names. The new operating name between Cougar
Substation and Holden Creek Substation (EWEB) will be Cougar-Holden Creek No 1 at an
operating voltage of 115 kV.

This memorandum documents the naming of Cougar-Holden Creek No 1 operating at 115 kV.
The reference codes based on the four letter station codes, as it will appear on the One-Line
Diagram, will be CUGR-HOLD-1.

A new Transmission One Line Diagram has been created. All operating and maintenance
records shall be revised accordingly.

Gabriela Alvarez
Transmission Facilities Naming Committee
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United States Government Department of Energy

memorandum

DATE:

REPLY TO

ATTN OF:

SUBJECT:

TO:

Bonneville Power Administration

May 10, 2018
TELP-TPP-3

Holden Creek-Thurston No 1

See Distribution

The addition of Holden Creek Substation into BPA’s existing Cougar-Thurston No 1
transmission line results in two new operating names. The new operating name between Holden
Creek Substation (EWEB) and Thurston Substation will be Holden Creek-Thurston No 1 at an
operating voltage of 115 kV.

This memorandum documents the naming of Holden Creek-Thurston No 1 operating at 115
kV. The reference codes based on the four letter station codes, as it will appear on the One-Line
Diagram, will be HOLD-THUR-1.

A new Transmission One Line Diagram has been created. All operating and maintenance
records shall be revised accordingly.

Gabriela Alvarez
Transmission Facilities Naming Committee
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