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Department of Energy

Western Area Power Administration
P.O. Box 11606

Salt LmCiQ/SUEOUfM 47-0606

Dear Salt Lake City Area Integrated Projects Customer:

A copy of a letter we recently sent to the California Independent System Operator (CAISO)
explaining Western’s position on providing emergency power this summer is enclosed. As you may
be aware, in recent months Western has responded to Stage 3 system emergencies in California by
increasing water releases at Glen Canyon Dam. This summer Western will continue to supply

emergency service to the CAISO, as well as to other interconnected utilities in the region; however,
we are now requiring the return of any emergency energy.

In cooperation with the Bureau of Reclamation, Western will make available to the CAISO and other
Western Systems Coordinating Council (WSCC) interconnected utilities, a maximum of 15,000
MWh of emergency assistance energy from Glen Canyon and/or other CRSP facilities. Hourly
delivery amounts will be limited by generation capacity available from CRSP facilities and
transmission availability at the time of the emergency request. The emergency energy will be
available through a rolling interchange account following a one and a half (1.5) MWh return for
every one (1) MWh delivered to recover costs incurred. Entities receiving emergency assistance
must return the energy within one (1) week of delivery and within the month delivered (if possible)
prior to receiving any additional deliveries up to the maximum 15,000 MWh total. The 15,000
MWh of emergency energy which Western and Reclamation are making available for emergency
assistance is a pool of energy made available for use by all WSCC entities in total. Once the pool of

energy is utilized in total, the pool must be paid back prior to becoming available again, utilizing an
accumulative rolling balance.

Ideally, we would not need to operate Glen Canyon Dam in response to emergencies this summer.
In the event the system emergencies do occur, we believe we have created a balance this summer by
providing emergency assistance while maintaining Western’s ability to serve its firm electric service

customers. ' T "‘““" S
If you have any questions, please telephone me at (801) 524-6372. 5 R
: frd 27
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Dave Sabo R Vi Gae]|
CRSP Manager i »_..'f,_.,.!ﬁ.w_._fi_
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Western Area Power Administration !
Montrose Office {
1800 South Rio Grande Avenue 3
Montrose, Colorado 81401-4800 I

Department of Energy | SRR

April 20, 2001 Vool 2 1,

Mr. Terry M. Winter

President and Chief Executive Officer
California Independent System Operator
151 Blue Ravine Road

Folsom, CA 95630

Dear Mr. Winter:

In past months, Western Area Power Administration (Western) Colorado River Storage
Project (CRSP) has supported the California ISO (CAISO) with Stage 3 emergency
assistance power from Glen Canyon and other CRSP generation resources. In a letter to
you dated March 7, 2001, Western modified the manner in which CRSP would deliver
and accept payment for this emergency assistance from a straight power sale to an energy
interchange arrangement with specific payback conditions. On March 19 & 20 of this
year, Western delivered emergency assistance energy to the CAISO utilizing this new
energy payback policy. This new procedure worked well for both Western and the
CAISO. The CAISO received the needed emergency assistance and Western was able to
replace all water released from Glen Canyon reservoir and recover all related costs
through the CAISO timely energy payback.

As Western moves into the 2001 summer season, runoff conditions have become more
predictable. Presently, CRSP is anticipating less than average runoff conditions and has
received well below average reservoir release projections from the Bureau of
Reclamation (Reclamation). Because water releases from CRSP generation facilities are
scheduled below average this summer season, it will be necessary for Western and
Reclamation to further limit the amount of water released for emergency assistance and
save water for monthly firm electric service contract obligations. Western will continue
providing emergency assistance to the CAISO and other utilities within the WSCC
interconnected system this summer when conditions for emergency response are met.
But due to the limited availability of energy from Glen Canyon and other CRSP facilities,
the amount of energy available for assistance will be limited.
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In cooperation with Reclamation, Western will make available to the CAISO and other
WSCC interconnected utilities, a maximum of 15,000 MWh of emergency assistance
energy from Glen Canyon and/or other CRSP generation facilities. Hourly delivery
amounts will be limited to surplus generation capacity available from CRSP facilities and
transmission availability at the time of the emergency request. The energy will be made
available through a rolling interchange account following a 1.5 MWh return for every 1
MWh delivered to recover costs incurred. Entities receiving emergency assistance must
return the energy back to CRSP within 1 week of delivery and within the month delivered
(if possible) prior to receiving any additional energy deliveries up to the maximum
15,000 MWh in total. The 15,000 MWh of emergency energy which Western and
Reclamation are making available for emergency assistance is a pool of energy made
available for use by all WSCC entities in total. Once the pool of energy is utilized in
total, the pool must be paid back prior to becoming available again, utilizing an
accumulative rolling balance. This restriction is necessary for Western and Reclamation
to maintain water availability in the CRSP reservoir sysiem to support firm electric
service obligations and avoid exposure to the surplus energy market. All other
requirements necessary to become eligible for this emergency assistance remain the same
as previously submitted to your organization. This new policy will begin immediately
upon receipt of this notification.

If you have any questions concerning the implementation of this new procedure please
contact me at (970) 240-6209.

Sincerely:
SEFFREY W ACKERMAD

Jeffrey W. Ackerman
Manager, CRSP Energy Management
and Marketing Office

cc:
Mr. Dave Sabo, Manager, CRSP Management Center, SLC, L0000
Mr. James McIntosh, Director of Grid Operations, California ISO

151 Blue Ravine Rd. Folsom, CA 95630

Mr. Jim Detemers, Managing Director of Operations, California ISO
151 Blue Ravine Rd. Folsom, CA 95630

Mr. Bob Dintelman, Assistant Executive Director, Western Systems
Coordinating Council, University of Utah Research Park, 615 Arapeen
Drive, Suite 210, Salt Lake City, UT 84108

Mr. Ario Allen, Power Office Manager, Bureau of Reclamation,

125 S. State, Salt Lake City, UT 84138
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Draft September 27, 2000
Emergency Responses at Glen Canyon

This paper is intended to provide general understanding and guidance for emergency
operations at Glen Canyon (GC) Power plant. GC is an integral part of the interconnected
electric power system in the westem United States, and serves a valuable role as a power

supplier during system emergencies.

The Western Area Power Administration (Western), CRSP Management Center (MC),
supplies power to customers from GC and other Federal hydroelectric power plants in
the region. Generation schedules for the power plants are developed by the CRSP MC
to meet anticipated customer ioads and downstream water deliveries. Written
operating criteria, equipment condition, and factors such as water and generator
availability, environmental restrictions, and transmission system loading affect how
much generation is available from each power plant. The Bureau of Reclamation
(Reclamation) operates the power plants based on such operating conditions,
schedules provided by the CRSP MC, and inputs from Western control computers
located in Phoenix, AZ.

Western and Reclamation operate similarly to other power suppliers and electric utilities
in the region by responding to system emergencies and share responsibility for
maintaining a safe and reliable power system. The electric power system has become
increasingly stressed due to increased electricity usage. Construction of power piants
and transmission lines to serve the load has not kept pace. This power system stress is
most apparent during the summer months. Transmission line loading approaches, or
even exceeds, stable operating limits. Control Area reserve margins dwindle to nothing.
These system conditions increase the likelihood of system emergencies that cause
power outages, rolling blackouts, or brownouts.

Western and Reclamation must operate to meet WSCC and NERC operating criteria.
For example, such criteria require system reserves and regulation with response to
emergencies. If the CRSP MC repeatedly fails to meet the criteria, it can be fined
and/or required to carry significantly larger amounts of reserves, thereby lowering the
amount of generation that can be used to serve customer ioads.

This paper describes several types of system emergencies and the ways that GC and
other Federal hydroelectric units respond to them. In the event of a system
emergency, GC and other Federal hydropower is used to the extent determined
necessary to protect public safety and health. Western provides appropriate
documentation for each emergency to Reclamation's Control Center at Page Arizona.
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Frequency Excursions

The GC hydroelectric power plant is connected to the regional power grid, and its
generating units are equipped with governors and computerized automatic generation
controls that are designed to automatically vary generation levels to meet system load
requirements while maintaining a system frequency of 60 Hz under normal
circumstances.

Losing a major transmission line or generating unit on the interconnected system may
cause a system emergency, changing the frequency of the power system due to the
mismatch between generation to load. It can also cause other system problems such
as high or low voltages and customer outages. During peak energy demand,
emergencies or power system disturbances are much more likely to occur. Frequency
excursions, although usually short in duration, can last up to a few hours. GC
generation may be increased during these emergency periods such that water release
levels could be exceeded over an integrated hourly amount.

System Restoration

GC generation may be cailed upon to assist with service restoration if localized or major
power system disturbances cause widespread electric service disruptions. Since
thermal generation requires significant time to regain pre-disturbance generation levels,
quick-responding hydroelectric generation is critical for re-energizing transmission lines
and restoring customer load.

Hydroelectric plants can reduce the duration of the outages by minutes or even hours
because of their quick response. Hydroelectric generation can, in some cases, help
keep a small, localized outage from turning into a major cascading system outage. GC
could be called on to generate at high levels for several hours in the event of localized
or major system disturbances to assure public safety and assist in restoring the
interconnected system.

Reserve Group Responses

The CRSP MC belongs to two reserve-sharing groups, the Rocky Mountain Reserve
Group (RMRG) and the Southwest Reserve Sharing Group (SRSG). Reserve-sharing
groups operate on the concept that a group of electric utilities and power suppliers pooi
their reserves to provide coordinated response to emergency energy needs. This lets
the reserve group members reduce the amount of reserve generation they would
individually hold in reserve.

If a reserve group member were to lose a generating plant, the other reserve group
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members would each increase their generation by a pre-determined amount to replace the
missing generation. The CRSP MC would ask Reclamation to increase generation from
generating units such as GC by their proportional share of the group response to the
outage. The power suppiier that lost the generation has up to 1 hour and 59 minutes
(RMRG) or 1 hour (SRSG), (depending on at what point during the hour generation is
lost) to replace the lost generation. The CRSP MC typically responds to Reserve Group
outages several times a month, and could be called on to respond to emergencies in
both Reserve Sharing Groups at the same time: The CRSP MC will use GC and other
available hydro generation to meet its commitment to the Reserve Sharing Groups.

In all the cases outlined above, power plant operators and control area dispatchers
have little or no warning that an emergency is about to happen. In the cases outlined
below, operators and dispatchers usually have an hour or more of notice that a problem
is occurring, and have more time to take preventative actions.

Inadequate Generation or Generation Outage Assistance

It has become common during the summer for all available generation from all power
suppliers to be generating at or near maximum levels, leaving inadequate generation
reserves. In these instances, utilities have little if any reserve generation to cover their
own outages, and nothing to sell to others. Even capacity set aside by utilities for their
Reserve Sharing Group requirements may be called into use to serve load.

Should a utility generating at or near maximum levels lose a large generator, or if its
loads continue to increase beyond what it has forecasted, it has no recourse other than
to shed load to avoid uncontrolled system breakup. During such an emergency, a
utility will use all available generation reserves on their own system, and generation
from the applicable Reserve Sharing Group in the case of a generation outage. It will
shed non-critical, or interruptible load, and non-firm sales to other utilities. In many
cases this load curtailment is sufficient to stabilize the system.

Where the danger of a system breakup is imminent even after all interruptible loads are
curtailed, and all other generation sources available are maximized, the utility has no
other choice but to implement a rolling blackout or brownout scheme in its service
territory to maintain system integrity. GC and other availabie hydro generation may be
called upon in this case to provide emergency energy to prevent blackouts and to
prevent a total system collapse. GC generation may aiso be called upon as a way of
counteracting transmission system congestion that is preventing generation from
reaching load centers.

To request assistance under this scenario, the utility must be either directly
interconnected with the CRSP transmission system, or be able to secure an adequate
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wheeling path to the CRSP transmission system. The requesting utility will be required to
declare that an emergency exists and will have exercised all reasonable alternatives
before calling upon support from the CRSP MC. The utility will comply with the following
conditions and subsequently document its claim of an emergency. To this end, all
utilities that could be reasonably expected to require aid from the CRSP MC will provide
a written statement agreeing to the criteria listed below. In this situation, the CRSP MC
will request Reclamation to operate GC and/or other hydro power plants to supply
necessary generation to the utility to fulfill their emergency needs. The utility will be
charged the appropriate emergency outage rate for all such deliveries.

¢ The utility must have exhausted all reserve capacity, including its contribution to any
Reserve Sharing Groups it belongs to,
All non-firm energy sales must have been cut by the utility
All interruptible loads under its control must have been cut,

* Capacity and energy must not be available from the interconnected system.

¢ In the case of a generating unit outage, Reserve Sharing Groups must have been
activated and responding to the maximum extent possible,

e Previous requests for WSCC emergency outage assistance must have yielded an
inadequate response,
A blackout condition on their system is imminent,
The transmission ties into the affected area must be able to support a generation
energy schedule from GC.

Loss of CRSP MC Purchases

The CRSP MC purchases generation on an hour-by-hour basis to meet the needs of its
firm electric service customers. These purchases aliow available hydro generation to
match customers changing load levels. Typically the CRSP MC purchases firming
power during on-peak periods.

During low water years the CRSP MC may make longer-term firm purchases, or one-
hour firm purchases to lock in larger quantities of power at lower prices. Shouid the
selling utilities find themselves short on power, and be faced with blacking-out their
native customer load, they may choose to cut their firm or one-hour firm deliveries to
the CRSP MC and use that power to serve their customers instead. In any case, there
is a risk of the supplier not having the ability to deliver the power due to transmission
outages or overioad conditions.

If one or more of the CRSP MC power purchases were to be withdrawn, and no other
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CRSP MC resources are available, it may become necessary to increase generation at GC or
other available hydro power plants. Generation would be increased until another source of
power could be secured, or until loads drop in the evening.

Appendix
Low Steady Summer Flow Test in 2000

The following discussion highlights differences in the Emergency Response at Glen
Canyon due to the Low Steady Summer Fiow test in 2000.

Reserve Group Responses

The CRSP MC used GC generation to meet its commitment to the Reserve Sharing
Groups when no other generation could meet the need. In order to mitigate damage to
the environmental studies, GC generation was the last resource used and the first
resource to be released from Reserve Group commitments.

Use of Glen Canyon Resources to Fulfill Emergency Needs

Western would have notified Reclamation, researchers, and other interested parties

! that GC generation was needed to respond to an emergency, and would have supplied
information on the nature of the emergency and its likely duration. GC generation
would have been curtailed as soon as the system was stabilized.

Loss of CRSP MC Purchases

The CRSP MC needed to purchase up to 500 megawatts on peak during the summer
of 2000 to meet firm electric service to customers. The purchases that the CRSP MC
made at the beginning of the summer season were in most cases firm purchases. A
small amount of power (about 50 megawatts) was purchased as one-hour firm.

Significant purchases of power on the market used much of the surplus generation for
sale in the regional power market, and contributed to the tight power market during the
summer of 2000. Because of the tight power market, and continuing load growth all
over the western United States, some of the utilities that sold power to the CRSP MC
found themselves with little or no surplus generation to serve their own ioads. Should
one or more of these utilities have found themselves short on power, and have been
faced with blacking-out their native customer load, they may have chosen to cut their
firm or one-hour firm deliveries to the CRSP MC and use that power to serve their
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customers instead.

Even the threat of paying the liquidated damages specified in the sales contract may have
been preferable to blacking-out their customers. If one or more of the CRSP MC power
purchases had been withdrawn, and no other CRSP MC resources were available, it
could have become necessary to increase generation at GC until another source of
power could be secured, or until loads dropped in the evening.

Endnotes

Other hydroelectric power plants operated by Reclamation in the Upper Colorado Region and marketed
by the CRSP MC include: Biue Mesa (CO), Crystal (CO), Deer Creek (UT), Elephant Butte (NM), Flaming
Gorge (UT), Fontenelle (WY), Upper and Lower Malina (CO), Morrow Point (CO), McPhee (CO), and
Towaoc (CO). Additionally, the CRSP MC markets power from the Amistad and Falcon power plants (TX)
that are operated by the International Boundary and Water Commission.

Documents that contain operating criteria for Glen Canyon inciude:
Glen Canyon Dam EIS Record of Decision, October 1996,
Operating Criteria for Glen Canyon Dam In accordance with the Grand Canyon Protection Act of 1992,
February 24, 1997,
Interagency Agreement No. 87-SLC-0333, Operating Agreement Associated with Glen Canyon Dam
Operating Criteria, July 7, 1997,
May 30, 2000 e-mail instructions from Ario Allen, USBR to Ken Rice, USBR.

Thermal generation includes any power plant that uses heat energy to generate electricity. They most
commonly include coal, natural gas, and nuclear-fueled power plants, but can also include oil-fired,
geothermal, and solar-thermal power plants. Coal and nuclear power plants are designed to produce
constant amounts of generation economically, but generally take several hours to change output level or
resume generating after an outage. Natural gas power plants, in particular, can respond to changing load
levels more rapidly than coai or nuclear plants, but tend to be more costly to operate.

The Reserve Group response is calculated ahead of time. It depends upon the size of the generating
unit that is lost, the proportion of each power supplier’s total customer load in relation to the total customer
load of other Reserve Group members, and other technical factors.

Under normal operating conditions, power system operators put reserves and regulation on GC power
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plant, since it is the largest capacity plant and is best able to accommodate the additional requirement to supply
reserves and regulation. In certain cases, such as during a LSSF test, reserves and regulation duties are

assigned to other hydro power plants.

The tradeoff of being in a Reserve Sharing Group is having more frequent, small responses rather than
less frequent, large responses.

In California this is known as a Stage 1 or Stage 2 power system alert.

Known in Califomia as a Stage 3 alert.

Charge to be determined later.

The CRSP MC Energy Management and Marketing Office can assist in determining this.

In the WSCC, the on-peak period is designated as the 16-hour period beginning 7:00 a.m. through 11:00
p.m., Monday through Saturday, excluding designated holidays.

A firm purchase means that the seller cannot withdraw the power without incurring penaities. Generally,
firm purchases are for duration of one month or longer.

One Hour Firm means that the seller may withdraw the purchase with as little as one hour notice, but
likely would only withdraw the purchase as a last resort when dropping native firm load would otherwise
result. Generaily, one-hour firm purchases are for duration of one month or longer.




