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1. INTRODUCTION

The growing complexity of interconnected power systems requires increased emphasis on the analysis
of system performance to ensure achievement of the best reliability for all system components
commensurate with economic considerations. One of the most important requisites for such analysis
is the availability of clear, concise, and accurate reports on power system operations and maintenance,
for review by management at various levels.

The collection of large quantities of data is in itself of relatively little value, unless fast and efficient
procedures are available for handling and summarizing the information. The advent of modern ADP
(automatic data processing) equipment has made the attainment of that goal possible.

Specific details regarding preparation, issuance, and distribution of the various required reports are
given in the following sections of this volume, as well as instructions regarding the keeping of various
types of records.

It is the intent that this volume will be updated from time to time as conditions necessitate, such as
a reduction or increase in O&M (operation and maintenance) information desired, revision of a printed
form, altered distribution of a particular report, etc. Accordingly, individual pages of the initial issue of
this volume, and the associated figures, tables, and appendices are all dated. As new or revised pages
of the volume or related materials are issued, they will bear new issuance dates. This volume replaces
PO&M Bulletin No. 4 dated 6/88 in total.

1 (FIST 1-3 12/89)



2. OPERATION AND MAINTENANCE REPORTS

A variety of reports covering various aspects of power O&M activities require preparation, submission,
and distribution at regular intervals. Certain other reports concerning events which occur either
infrequently or at irregular intervals shall be prepared on an individual event basis. Detailed
requirements for these reports are outlined in the following sections of this chapter.

A. Monthly reports

Monthly Project Report of Power O&M Activities

A narrative report of power O&M activities shall be prepared and distributed monthly by the
power O&M office(s) on each project that includes operating power facilities. The report shall
be distributed within the region as specified by the Regional Director. One copy shall be
provided the Chief, Facilities Engineering Branch, Denver Office. The copy for the Denver
Office shall be forwarded to reach that office by the 20" day of the month.

This report shall describe briefly all important nonroutine events of a power O&M nature which
occurred during the month, such as date, time, duration, extent and cause of system
disturbances or equipment trouble, including remedial action; major items of maintenance
undertaken or accomplished, new service connections; changes in system arrangement or
interconnections with adjacent utilities; major power interchanges between systems or water
movements scheduled or accomplished; new facilities added; important personnel activities;
etc. Two good examples of such reports are included as appendices A and B.

Appendix A is a report by the single office responsible for both O&M activities on the various
units and divisions of a regionwide power project.

Appendix B is a report covering power operation activities only. It is prepared in a systemwide
operations office from records in that office and subarea dispatching offices. Other offices are
responsible for power maintenance activities on the system, and the submission of reports
thereon.

Monthly Reports of Power Operations

An operation report shall be prepared and distributed monthly, for each powerplant, every pumping
plant with installed capacity of 15,000 horsepower or greater, and each plant engaged in a
combination of power generation and pumping, using forms PO&M-59, -59A, or -59B,
respectively. If entries for a single month require more than a single page, one or more
continuation sheets (form PO&M-59C) shall be used. These reports shall be distributed within
the region as specified by the Regional director, who will make distribution with a copy of the
Chief, Facilities Engineering Branch, Denver Office, copy for the Denver Office shall be forwarded
to reach that office by the 20" day of the month following the reported month.

Certain information on these forms is intended for use in ADP procedures. Quantities to be son
treated are those appearing in boxes or columns whose headings are enclosed by heavy
borderlines. Associated with each such block or column heading appears one or two numbers.
These indicate the range of columns assigned on a standard 80-column ADP data entry format.

(FIST 1-
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(Il-a) Instructions for Preparing Form PO&M-59. "Monthly Report of Power Operations -

Powerplants”

Figure 1is an example of a properly completed form PO&M-59. One report is to be prepared
for each powerplant covering operations each calendar month. If reporting remote or
nonattended powerplant, adjust the hours to report actual full month period starting at midnight
(0000) on first of the month and ending as of midnight on the last day of the month (2400).
Instructions for reporting under the various headings (see fig. 2), in the sequence in which they
appear on the form, are as follows:

ltem
(sequence) Heading
Q) Powerplant
2) Region
3 Facility
4 Type
®5) Date
(6) Card
) Gross Generation
(8) Plant Auxiliary Use

Description

Official name of powerplant, followed by total Installed
generating capacity (in kw) in service at the end of the
reported month (including station-service units), and
followed by the official name of the project. (Data
reported for Trinity Powerplant on the Central Valley
Project should include information for the Lewiston
Dam power unit.)

Reclamation geographical region. This is represented
by a numerical equivalent:

1 - PN Region
2 - MP Region
3 - LC Region
4 - UC Region
6 - GP Region

Insert the appropriate code listed in FIST Volume 4-2,
"Power O&M Codes for ADP," for the particular
powerplant being reported.

This block contains a preprinted letter for ADP use.

Insert a four-digit abbreviation for the year and month -
e.g., 8707 for July 1987, or 8711 for November 1987.

This block contains a preprinted number for ADP use.

KWh output during the month for all generators,
including station-service units. The plant unit generation
(item 22) must equal the total plant Gross Generation.

Total energy used during the month for plant operation,
whether supplied by main or station-service units, or
obtained from the outside system. It includes power
used for plant lighting and operation of plant auxiliaries.

Power used for synchronous condenser operation of
the generating units to improve system voltage and to

3 (FIST 1-3 12/89)



Item

(sequence)
8

(©)

(10)

(11)

(12)

13

14

Heading

Plant Auxiliary Use
(continued)

Net Generation

Maximum Hourly
Generation

Condenser Operation

Plant Factor

Utilization Factor

Water for Generation

(FIST 1-3 12/89)

Description

supply reactive power for system operation, basically
should be charged to the power transmission system,
not to production. Accordingly, do not include "plant
use" any energy required for operating generating
units as synchronous condensers.

Gross Generation (item 7) less Plant Auxiliary Use
(item 8).

Report the largest total generation (including station-
service units) during any "whole" clock hour - e.g.,
between 1900 and 2000, not 1830 and 1930.

Report total energy input (motoring energy), if any,
to generating units while being operated as
synchronous condensers.

A measure of plant performance during the month
from the standpoint of energy production. Ratio
(expressed in percent) of the Gross Generation for the
month (item 7) divided by the product of the number
of hours in the month and the installed capacity.
Computation of this quantity is optional. Local
awareness may be desirable. A value for this

quantity, determined by ADP procedures, will appear
on PO&M Report 120.

A measure of plant performance during the month

from the standpoint of capacity use. Ratio (expressed
in percent) of the Maximum Hourly Generation (Item 10)
to installed capacity. Computation of this quantity is
optional. Local awareness may be desirable. A value
for this quantity, determined by ADP procedures, will
appear in PO&M Report 120.

Quantity of water, in acre-feet, passed through all
turbines in the plant for the month. If water-measuring
devices are installed at the plant, these should be
used in establishing the amount of water used for
power generation during the month; otherwise the
quantity should be estimated from turbine gate position
on all units except those regulating system frequency
or tieline loading. For regulating units, estimates for the
variable periods may be prepared on the basis of
kilowatt-hours generated. Checks should be made
against afterbay stream-gauge flow readings, if
practicable.



Item

(sequence) Heading Description
(15) Other Water Released Quantity of water, in acre-feet, available for the
Downstream generation of power, but which was bypassed

downstream (released or spilled) and not utilized for
generation because of lack of system load, insufficient
powerplant generating capability to utilize all water, or
other reasons. Also include (with appropriate
footnote) quantity of water released for any major

local auxiliary use, such as operation of fish trap or

ladder.

(16) KWh Generation/AF Computed as the ratio of Gross Generation (item 7)
to Water for Generation (item 14), rounded to closest
tenth.

a7 Elevations and Flow The forebay and tailrace water surface elevations,

at Month End measured to the nearest hundredth of a foot, during

the period of maximum plant generation on the last
day of the reported month. Also report the total
release downstream (in cfs) at the time of maximum
plant generation, including other downstream releases
(if any) which might have occurred simultaneously.

(18) Water Factor A measure of plant performance from the standpoint
of water use. Ratio, expressed in percent, of Water for
Generation (item 14) to total water released
downstream (sum of items 14 and 15). Computation
of this quantity is optional. Local awareness may be

desirable.
(19) Card This block contains a preprinted number for ADP use.
(20) Unit Service Record This portion of the report shall be used for itemizing

particular operating and maintenance information for
each generating unit in the plant.

Certain data from this part of the form will be used in
ADP applications. Each event or totalizatlon of data for
each unit will involve storage of an individual piece of
information. Therefore, each event for each unit
should be listed on a separate line, grouped first by
unit designation, then chronologically by date and
hour. If more than one outage occurred for a
particular unit during the reported period, list first the
totals for that unit, followed chronologically by
individual entries on separate lines for each
maintenance shutdown, whether scheduled or forced.

(21) Unit No. Insert the designated unit number, such as N7, 2, LS1.

5 (FIST 1-3 12/89)



Item

(sequence) Heading
(22) Gross Generation
(23) Time Operated
(24) Time Available
(25) Availability Factor
(26) Unit Starts
(27) Maintenance

(FIST 1-3 12/89)

Information

Description

Report the gross generation of each unit in the plant,
including station-service units. Where watt-hour meters
with ratchets are provided, this quantity would be the
difference between "OUT" meter readings at the end
and beginning of the month. For meters without
ratchets, the summation of reverse rotation (if any) for
synchronous condenser operation should be determined
and added to the indicated forward rotation of the

meter.

The sum of power generation by all units must equal
the total plant Gross Generation (item 7).

Generally the difference of the unit time-meter
readings at the end and beginning of the reporting
month where such meters are provided; otherwise, the
reported figure should be the summation of the
operating periods during which the unit was rotating
during the month, from the time of starting to the time
of shutdown as recorded on the plant log, regardless
of whether the unit was running for test purposes,
delivering power to the bus, motoring as a
synchronous condenser, or providing system spinning
reserve. Record in decimal hours, rounded to closest
tenth - e.g., 412.3.

The period during which a unit is in service or ready
for service. This period must equal the total hours in
the month minus all periods during which the unit
was not available for operation. Record in hours and
minutes - e.g., 483:06.

Computed ratio of Time Available (item 24) to total
hours in month, expressed in percent, and rounded to
closest tenth of 1 percent.

Report the number of times the unit was started
during the month.

Entries in all columns under this general heading on
the form shall relate to unit outages or shutdowns
strictly for maintenance reasons.

If no outages for maintenance occurred during the
month for a unit, entries of zero should be made on the
same line as the unit number in the four columns
headed "Duration," "Individual Outage," "Total for
Month," and "Maintenance Factor" (items 31, 33, 34,
and 35, respectively). (See entries for Unit 3 on



Item

(sequence) Heading Description
27) Maintenance Sample form PO&M-59, fig 1.)
Information
(Continued) If only one outage for maintenance occurred during

the month for a unit, all entries should be made on the
same line as the unit number. (See entries for Unit 1
on sample form PO&M-59, fig 1.)

If two or more outages for maintenance occurred
during the month for a unit, entries for “Total for Month”
and “Maintenance Factor” should be made on the
same line as the unit number. Entries for each
individual outage should be made on successively
following lines in chronological order. (See entries for
Unit 2 on sample form PO&M-59, fig 1.)

(28) Type Indicate by “F” or “S” whether the outage was “forced
or “scheduled.”

(29) Day For each individual outage, insert a two-digit figure
in chronological order to indicate the day of the month
on which the outage occurred - e.g., 03 for the 3¢
Day, or 27 for the 27" day.

(30) Time Insert a four-digit figure to indicate, to the closest
minute, the timed of day at which the outage occurred,
measured on a 24-hour time basis - e.g., 0042
represents 12:42 a.m., or 1733 represents 5:33 p.m.

For a prolonged outage extending from the preceding
month, insert four zeros in this column, and “01" in the
“day” column. (See entries for Unit 8 on sample form
PO&M-59, fig 1.)

(31) Duration For each maintenance outage, indicate the total
elapsed time in hours and minutes that the unit was
out of service, measured from the time the outage
began until the unit either was returned to service or
was available for operation, whichever applied. This
will include all nonwork times such as meal, night, and
weekend periods.

Maintenance of power system facilities “outside the
plant” (low-voltage side of the step-up transformer

and beyond) which makes a generating unit unavailable
for operation, should be reported in this column, and
should be described by appropriate notation in the
column titles “Description of Maintenance or Forced
Outage.” (See entries for Unit 2 for the 26" of the
month at 0840 hours on sample form PO&M-59, fig 1.)

7 (FIST 1-3 12/89)



Item

(sequence)

(32)

(33)

(34)

(35)

(36)

@7

(FIST 1-3 12/89)

Heading

Actual Maintenance
Time

Individual Outage

Total for Month

Maintenance Factor

GADS Cause Code

Description of
Maintenance or
Forced Outage

Description

Entries in the columns under this general heading on
the form shall relate to time that maintenance work
was actually being performed on the unit.

For each outage, report the time in hours and

minutes that work actually was performed on the
generating unit or essential auxiliaries. Do not Include
nonwork time such as meal, night, or weekend periods.

On the same line as the unit number, enter the total
time for the month, in hours and minutes, that
maintenance work was actually being performed on
the unit; This quantity should equal the sum of
entries in the preceding column for all maintenance
outages of the unit during the month.

A measure of maintenance performance on each
generating unit. The factor is the ratio of the Total
Actual Maintenance Time for the unit during the month

(item 34) to the total hours in the month.

Express in percent, and round to closest tenth
of 1 percent.

GADS (Generating Availability Data System) cause
codes as published by NERC (North American Electric
Reliability Council) (see section VI, FIST Manual 4-2,
"Power O&M Codes for ADP").

Provide a brief description of maintenance performed,
and the cause or reason for each forced outage.
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(Il-b) Instructions for Preparing Form PO&M-59A. "Monthly Report of Power Operations -
Pumping Plants”

Figure 3 is an example of a properly completed Form PO&M-59A. One report shall be
prepared for each pumping plant with a total installed pump-motor capacity of 15,000
horsepower or greater, covering operations each calendar month. Instructions for reporting
under the various headings (see fig. 4) in the sequence in which they appear oil the form, are

as follows:
ltem
(sequence) Heading Description
Q) Pumping Plant Official name of pumping plant, followed by total
Installed pump-motor capacity (in horsepower) in
service at the end of the reported month, followed by
the official name of the project.
2 Region Reclamation geographical region. This is represented
by a numerical equivalent:
1 - PN Region
2 - MP Region
3 - LC Region
4 - UC Region
6 - GP Region

(©)] Facility Insert the appropriate code listed in FIST Volume 4-2
"Power O&M Codes for ADP," for the particular
pumping plant being reported.

4 Type This block contains a preprinted letter for ADP use.

5) Date Insert a four-digit abbreviation for the year and month -
e.g., 8706 for June 1987, or 8711 for November 1987.

(6) Card This block contains a preprinted number for ADP use.

@) Pumping Energy Used  Report the total energy used during the month by all
units for pumping water. Also see item 17 regarding
identification of energy used, If any, for operation of
units as synchronous condensers.

(8) Plant Auxiliary Use That part of total energy input to the plant used
during the month for operation of the plant. It
includes power used for lighting, heat, and operation
of plant auxiliaries.

9 Maximum Demand Greatest power demand, in kw, occurring during the

monthly reporting period.

11 (FIST 1-3 12/89)
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Item

(sequence) Heading Description
(20) Water Pumped Quantity of water, in acre-feet, pumped by all the

pumping units of the plant during the month. If water-
measuring devices are installed at the plant, these
should be used in establishing the amount of water
pumped during the month; otherwise the quantity
should be estimated from the head-discharge
performance curves of the pumps as based on
manufacturer's and plant test data. Estimates may
be made against kilowatt-hours of pumping energy
used when the head-energy-discharge relationship
has been established, Checks should be made
against discharge-channel stream-gauge flow
readings or discharge-conduit flowmeter readings,
if practicable.

(11) KWh Pumping/AF Ratio of the Pumping Energy Used for the month
(item 7) to the quantity of Water Pumped (item 10),
rounded to the closest tenth.

(12) Average Pumping The average pumping head to be reported each
Head month is the difference in feet between the average

discharge elevation and the average intake elevation.

(13) Intake and Discharge = The water surface elevations of the intake bay or
Elevations at channel and of the discharge bay or channel,
Month End measured to the nearest hundredth of a foot at the

time of maximum demand on the pumping plant
during the last day of the reported month.

(14) Card This block contains a preprinted number for ADP
use.
(15) Unit Service Record This portion of the report shall be used for itemizing

particular operating and maintenance information for
each pumping unit in the plant. Certain data from
this part of the form will be used in ADP applications.
Each event or totalization of data for each unit will
involve storage of an Individual piece of information.
Therefore, list each event or totalization of data for each
unit on a separate line, grouped first by unit
designation, then chronologically by date and hour.

If more than one outage occurred for a particular unit
during the reported period, list first the totals for that
unit, followed chronologically by individual entries on
separate lines for each maintenance shutdown,
whether scheduled or forced.

(16) Unit Number Insert the designated unit number, such as 1, P-5, etc.

(FIST 1-3 12/89) 12



Item

(sequence) Heading
a7 Pumping Energy Used

(18) Time Operated

19 Time Available

(20) Availability Factor

(21) Unit Starts

(22) Maintenance
Information

Description

Report the total energy used during the month by
each unit for pumping. This quantity would be the
difference between watt-hour meter readings for each
unit at the end and beginning of the reported month.
The sum of the quantities in this column must equal
the total plant Pumping Energy Used (item 7).

An exception would occur whenever a unit was

operated unloaded as a synchronous condenser.

In that event, the energy used for condenser operation
should be deducted, totalized for all units, and indicated in
a footnote at the bottom of the report. (See sample form
PO&M-59A, fig. 3.)

Generally the difference of the unit time-meter
readings at the end and beginning of the reporting
month where such meters are provided. Where no
meters are provided, the reported figure should be
the summation of the operating periods during which
the unit was rotating during the month, from the time
of starting to the time of shutdown as recorded on
the plant log, regardless of whether the unit was running
for test purposes, actually pumping, or operating
unloaded as a synchronous condenser to provide
reactive-power and/or voltage support to the power
system. Record in decimal hours, rounded to closest
tenth - e.g., 716.4.

The period during which a unit is in service or ready
for service. This period must equal the total hours in
the month minus all periods during which the unit
was not available for operation. Record in hours and
minutes - e.g., 716:54.

Computed ratio of Time Available (item 19) to total
hours in month, expressed in percent, and rounded to
the closest tenth of 1 percent.

Report the number of times the unit was started
during the month.

Entries in all columns under this general heading on

the form shall relate to unit outages or shutdowns
strictly for maintenance reasons.

13 (FIST 1-3 12/89)



Item

(sequence)

(22)

(23)

24)

(25

(26)

(FIST 1-3 12/89)

Heading

Maintenance
Information
(continued)

Type

Day

Time

Duration

Description

If no outages for maintenance occurred during the
month for a unit, entries of zero should be made on
the same line as the unit number In the four columns
headed "Duration,” "Individual Outage," "Total for
Month," and "Maintenance Factor" (items 26, 28, 29,
and 30, respectively). (See entries for Unit 1 on
sample form PO&M-59A, fig. 3.)

If only one outage for maintenance occurred during
the month for a unit, all entries should be made on the
same line as the unit number. (See entries for Unit 2
on sample form PO&M-59, fig. 3.)

If two or more outages for maintenance occurred
during the month for a unit, entries for "Total for Month"
and "Maintenance Factor" should be made on the
same line as the unit number. Entries for each
individual outage should be made on successively
following lines in chronological order. (See entries for
Unit 3 on sample form PO&M-59A, fig. 3.)

Indicate by "F" for "S" whether the outage was "forced"
or "scheduled.”

For each individual outage, insert a two-digit figure
to indicate the day of the month on which the outage
occurred -e.g., 03 for the third day, or 27 for the 27th
day.

Insert a four-digit figure to indicate, to the closest
minute, the time of day at which the outage occurred,
measured on a 24-hour time basis - e.g., 0042
represents 12:42 a.m., or 1733 represents 5:33 p.m.

For a prolonged outage extending from the preceding
month, insert four zeros in this column, and "01" in the
"day" column. (See entries for Unit 7 on sample

form PO&M-59, fig. 3.)

For each maintenance outage, indicate the total
elapsed time in hours and minutes that the unit was
out of service, measured from the time the outage
began until the unit either was returned to service or
was available for operation, whichever applied. This
will include all nonwork times such as meal, night, and
weekend periods.

14



Item

(sequence) Heading Description
(26) Duration Maintenance of power system facilities "outside the
(continued) plant" (low-voltage side of the step-up transformer

and beyond) which makes a pumping unit unavailable
for operation, should be reported in this column, and
be described by appropriate notation in the column
titled "Description of Maintenance or Forced Outage."”
(See entries for Unit 3 for the 23th of the month on
sample form PO&M-59A, fig. 3.)

27) Actual Maintenance Entries in the columns under this general heading
Time on the form shall relate to time that maintenance
work was actually being performed on the unit.

(28) Individual Outage For each outage, report the time in hours and
minutes that work actually was performed on the
pumping unit or essential auxiliaries. Do not include
nonwork time such as meal, night, or weekend
periods.

(29) Total for Month On the same line as the unit number, enter the total
time for the month, in hours and minutes, that
maintenance work was actually being performed on
the unit. This quantity must equal the sum of entries
in the preceding column for all maintenance outages
of the unit during the month.

(30) Maintenance Factor A measure of maintenance performance on each
pumping unit. The factor is the ratio of the Total Actual
Maintenance Time for the unit during the month
(item 29) to the total hours in the month. Express in
percent, and round to closest hundredth of 1 percent.

(31) Description of Provide a brief description of maintenance performed,

Maintenance or and the cause or reason for each forced outage.
Forced Outage

15 (FIST 1-3 12/89)
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(Il-c) Instructions for Preparing Form PO&M-59B. "Monthly Report of Power Operations -
Pumping-Generating Plants"

Figure 5 is an example of a properly completed form PO&M-59B. One report using this form
shall be prepared each calendar month for each plant where the combination activities of
generating electric power and pumping major quantities of water through the use of electric
power can take place. This includes Installations such as San Luis and Grand Coulee Pumping-
Generating Plants, the O'Neill Pumping Plant (since generation may occur occasionally at this
installation), and the third unit in the Flatiron Power and Pumping Plant. For San Luis and O'Neill
Plants, where responsibilities for certain functions are shared between the United States and the
State of California, two copies of this report shall be prepared for each plant: one presenting total
operating information for the plant, including the unit service record portion; and the second
Indicating only the United States' share of generation (gross and net), pumping, water amounts,
etc. Instructions for reporting under the various headings in the sequence in which they appear
on the form, are as follows:

ltem
(sequence) Heading Description
Q) Pumping-Generating Official name of the plant, followed by the dual rating
Plant of total installed pump-motor capacity (in horsepower)
and generating capacity (in kW) In service at the end
of the month being reported, followed by the official
name of the project.
2 Region Reclamation geographical region. This Is represented
by a numerical equivalent:
1 - PN Region
2 - MP Region
3 - LC Region
4 - UC Region
6 - GP Region
3 Facility Insert the appropriate code listed in FIST Volume 4-2,
"Power O&M Codes for ADP," for the particular
pumping-generating plant being reported.
4 Type This block contains a preprinted letter for ADP use.
5) Date Insert a four-digit abbreviation for the year and
month - e.g., 8702 for February 1987, or 8711
for November 1987.
(6) Card This block contains a preprinted number for ADP use.
7 Gross Generation Output in kWh for all units during the month while

operating as generating units.

(FIST 1-3 12/89) 18



Item

(sequence)

(8)

©)

(10)

(11)

(12)

(13

(14

(15

(16)

a7

(18)

Heading

Plant Auxiliary Use

Net Generation

Maximum Hourly

Water for Generation

KWh Generation/AF

Card

Pumping Energy Used

Maximum Pumping
Demand

Water Pumped

KWh Pumping/AF

Upper and Lower
Pond Elevations
at Month End

Description

Report total energy use for the month for plant
operation, whether supplied by the units while
generating, or obtained from the outside system
while the units were pumping or shut down.

Energy delivered to the outside system during
periods of generation. (On reports for San Luis and
O'Neill Plants covering only the United States' portion
of plant information, this item should be only the
Reclamation portion of delivery to the PGE system.)

Greatest output in kwWh of all units in the plant during
any "whole" clock hour - e.g., between 1400 and 1500,
not 1430 and 1530.

Quantity of water, in acre-feet, utilized during the
month for energy generation at the plant. Water-
measuring devices should be used in establishing the
amount of water used for power generation, if
available; otherwise provide best estimate by use of
performance curves or other acceptable methods.

Computed as the ratio of Gross Generation (item 7) to
Water for Generation (item 11), rounded to closest tenth.

This block contains a preprinted number for ADP use.

Report the total energy used during the month by all
units for actual pumping of water. Also see item 22
regarding identification of energy used, if any, for
operation of units as synchronous condensers.

Greatest power demand in kW occurring during
pumping operations for the monthly reporting period.

Quantity of water, in acre-feet, pumped by all units
during the month. Water- measuring devices should be
used in establishing the amount of water pumped
during the month, if available.

Computed as the ratio of Pumping Energy Used
(item 14) to Water Pumped (item 16), rounded to
closest tenth.

The water surface elevations of these ponds,
measured to the nearest hundredth of a foot, at the
time of maximum generated kilowatt output during
the last day of the reporting month. If plant was

not used for generating energy during the last day

19 (FIST 1-3 12/89)



Item

(sequence) Heading
(18) Upper and Lower

Pond Elevations
at Month End

(continued)
(29) Card
(20) Unit Service Record
(21) Unit No.

(22) Power Generated or
Pumping Energy Used

(FIST 1-3 12/89)

Description

of the month, report elevations at time of maximum
pumping demand.

This block contains a preprinted number for ADP use.

This portion of the report shall be used for itemizing
particular operating and maintenance information for
each unit in the plant. Certain data from this part of
the form will be used in ADP applications. Each event
or totalization of data for each unit will Involve

storage of an individual piece of information. Therefore,
list each event or totalization of data for each unit on
a separate line, grouped first by unit designation, then
chronologically by date and hour. If more than one
outage occurred for a particular unit during the
reported period, list first the totals for that unit, followed
chronologically by individual entries on separate lines
for each maintenance shutdown, whether scheduled
or forced.

Insert the designated unit number, such as 3, P/G-7, etc.

Report the gross generation of each unit in the plant
during the month while operating as a generating unit,
preceded by the letter "G." Where watt-hour meters with
ratchets are provided, this quantity for each unit would be
the difference between "OUT" meter readings at the end
and beginning of the month. For meters without ratchets,
it will be necessary to determine this quantity from meter
readings at the beginning and end of each period of
generator operation during the month. If no generation
occurred for a unit, indicate "G - O." The sum of the
quantities designated "G" in this column must equal the
total plant Gross Generation (item 7).

On a second line for each unit, report the energy used
while operating as a pumping unit, preceded by the letter
"P." Where watt-hour meters with ratchets are provided,
this quantity for each unit would be the difference between
"IN" meter readings at the end and beginning of the
month. For meters without ratchets, it will be necessary
to determine this quantity from meter readings at the
beginning and end of each period of pumping.

If no pumping occurred for a unit, indicate "P - O." The
sum of the quantities designated "P" in this column must
equal the total plant Pumping Energy used (item 14).

20



Item

(sequence)

(22)

(23)

(24)

(25

(26)

@7)

Heading

Power Generated or
Pumping Energy Used
(continued)

Time Operated

Time Available

Availability Factor

Unit Starts

Maintenance
Information

Description

An exception could occur if a unit was operated
unloaded as a synchronous condenser. In that event,
the energy used for condenser operation should be
deducted, totalized for all units, and indicated in a
footnote at the bottom of the report. (See sample form
PO&M-59B, fig. 5.)

Generally the difference of the unit time-meter readings
at the end and beginning of the reporting month where
such meters are provided; otherwise, the reported

figure should be the summation of the operating periods
during which the unit was rotating during the month,
from the time of starting to the time of shutdown as
recorded on the plant log, regardless of whether the unit
was running for test purposes, delivering power to the
bus, or motoring as a synchronous condenser. Record
in decimal hours, rounded to closest tenth - e.g., 508.6,
on the same line that contains generation data for the unit.

The period during which a unit is in service or ready for
service. This period must equal the total hours in the
month minus all periods during which the unit was not
available for operation. Record in hours and minutes - e.g.,
662:15, on the same line that contains generation data
for the unit.

Computed ratio of Time Available (item 24) to total hours
in month, expressed in percent, and rounded to closest
tenth of 1 percent. Record on same line that contains
generation data for the unit.

Report the number of times the unit was started during
the month. Record on same line that contains generation
data for the unit.

Entries in all columns under this general heading on the
form shall relate to unit outages or shutdowns strictly for
maintenance reasons.

If only one outage for maintenance occurred during the

month for a unit, all entries should be made on the same line

as the unit number. (See entries for Unit P/G-2 on sample
form PO&M-59B, fig. 5.)

If no outages for maintenance occurred during the month for a
unit, entries of zero should be made on the same line as the
unit number in the four columns headed "Duration," "Individual
Outage," "Total for Month," and "Maintenance Factor" (items

31, 33, 34, and 35, respectively). (See

21 (FIST 1-3 12/89)



Item

(sequence) Heading
27) Maintenance
Information

(continued)

(28) Type

(29) Day

(30) Time

(31) Duration

32) Actual Maintenance
Time

(FIST 1-3 12/89)

Description

entries for Unit P/G-1 on sample form PO&M-59B, fig. 5.)

If two or more outages for maintenance occurred during
the month for a unit, entries for "Total for Month" and
"Maintenance Factor" should be made on the same line
as the unit number. Entries for each individual outage
should be made on successively following lines in
chronological order. (See entries for Unit P/G-3 on
sample form PO&M-59B, fig. 5.)

Indicate by "F" or "S" whether the outage was "forced"
or "scheduled.”

For each individual outage, insert a two-digit figure to
indicate the day of the month on which the outage
occurred - e.g., 03 for the third day, or 27 for the 27th day.

Insert a four-digit figure to indicate, to the closest minute,
the time of day at which the outage occurred, measured

on a 24-hour time basis - e.g., 0042 represents 12:42 a.m.,
or 1733 represents 5:33 p.m.

For a prolonged outage extending from the preceding
month, insert four zeros in this column, and "01" in the
"Day" column. (See entries for Unit P/G-2 on sample
form PO&M-59B, fig. 5.)

For each outage, indicate the total elapsed time in hours
and minutes that the unit was out of service, measured
from the time the outage began until the unit either was
returned to service or was available for operation, whichever
applied. This will include all nonwork times such as meal,
night, and weekend periods.

Maintenance of power system facilities', “outside the plant”
(low-voltage side of the main transformer and beyond)
which makes a unit unavailable for either pumping or
generating, should be reported in this column, and

should be described by appropriate notation in the column
titted "Description of Maintenance or Forced Outage."
(See entries for Unit P/G-3 for the 10th of the month at
0800 hours on sample form PO&M-59B, fig. 5.)

Entries in the columns under this general heading on
the form shall relate to time that maintenance work was
actually being performed on the unit.
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Item

(sequence) Heading Description
(33) Individual Outage For each outage, report the time in hours and minutes

that work actually was performed on the pumping-
generating unit or essential auxiliaries. Do not include
nonwork time such as meal, night, or weekend periods.

(34) Total for Month On the same line as the unit number, enter the total
time for the month, in hours and minutes, that
maintenance work was Actually being performed on
the unit. This quantity should equal the sum of entries
in the preceding column for all maintenance outages
of the unit during the month.

(35) Maintenance Factor A measure of maintenance performance on each
pumping-generating unit. The factor is the ratio of the
Total Actual Maintenance Time for the unit during the
month (item 34) to the total hours In the month.
Express in percent, and round to closest tenth
of 1 percent.

(36) GADS Cause Code GADS (Generating Availability Data System) cause
code as published by NERC (North American Electric
Reliability Council) (see section VI, Fist Volume 4-2,
"Power O&M Codes for ADP").

(37) Description of Provide a brief description of maintenance performed,

Maintenance or and the cause or reason for each forced outage.
Forced Outage

23 (FIST 1-3 12/89)
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(II-d) Instructions for Preparing Form PO&M-59C. "Monthly Report of Power Operations -

Continuation Sheet"

Figure 7 is a sample of form PO&M-59C. In the event the unit service record part of the report for
an individual powerplant, pumping plant, or pumping-generating plant cannot be completed on a
single sheet of form PO&M-59, -59A, or -59B, respectively, one or more continuation sheets (form
PO&M-59C) shall be used. Instructions for reporting under the various headings, in the sequence

in which they appear on the forms, are as follows:

Item
(sequence) Heading
) PO&M-59
2 Plant
(3) Region
4) Facility
(5) Type
(6) Date
@) Card
(8) Unit Service Record

(FIST 1-3 12/89)

Description

Leave this space blank If sheet is being used for
continuation of a powerplant report; add "A" or "B" if
being used for continuation of a pumping plant or a
pumping-generating plant report, respectively.

Official name of the specific facility (powerplant,
pumping plant, or pumping-generating plant) for which
the continuation sheet is being used.

Insert the same code appearing on sheet 1 of the report.
Insert the same code appearing on sheet | of the report.
Insert the same letter as used on sheet 1 of the report.
Insert the same date as used on sheet 1 of the report.

Insert in this block the same number (21, 22, or 23)
preprinted at this specific location on sheet 1 of the
report.

Continue entries using same instructions for forms
PO&M-59, -59A, or -59B, whichever are applicable.
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Ill. Monthly Re Dort of Transmission System Outages

Figure 8 (sheets 1 and 2) is an example of a completed form PO&M-62. One report is to be
prepared for each operating area, covering all transmission system outages in the area during the
reported month. The report shall be distributed within the region as specified by the Regional
Director, with a copy to the Chief, Facilities Engineering Branch, Denver Office, Denver, Colorado.
The copy for the Denver Office shall be forwarded to reach that office by the 20th day of the month
following the reported month.

Information on these forms is Intended for use in ADP applications. The data will be collected by
the Denver Office for storage and subsequent retrieval for various purposes including the preparation
of annual summaries. Quantities to be so treated are those appearing in boxes or columns whose
headings are enclosed by heavy borderlines. Associated with each block or column heading
appears one or two numbers. These indicate the range of columns assigned on a standard 80-
column ADP data format. See "SPECIAL INSTRUCTIONS" in part A, section Il of this chapter
regarding the recording of data intended for use in ADP applications.

Instructions for reporting under the various headings, essentially in the sequence in which they
appear on the form, are as follows:

ltem
(sequence) Heading Description

@ Region Reclamation geographical region. This is represented by

a numerical equivalent:
1 - PN Region
2 - MP Region
3 - LC Region
4 - UC Region
6 - GP Region

2 Date Insert a four-digit abbreviation for the year and month -
e.g., 8702 for February 1987, or 8711 for November 1987.

3 Card This block contains a preprinted number for ADP use.

4 Day For each individual outage, insert a two-diqit figure for
proper day of month - e.g., 01 for the 1st day or 22 for
the 22nd day. List events chronologically for the month.

®5) Time Insert a four-digit figure to indicate, to the closest minute,

the time of day at which the outage occurred, measured
on a 24-hour time basis - e.g., 0029 represents 12:29 a.m.
or 29 minutes after midnight; 1537 represents 3:37 p.m.
List events chronologically for the day.
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Item

(sequence)

()

(6)

(6a)

Heading

Time
(continued)

Station, Line,
Line-section,
or Tap:

Name or
Terminals

Description

After completing all entries for an individual outage, draw
a horizontal line completely across the form before
starting entries for the next outage.

For a prolonged outage extending from the preceding month,
insert four zeros in this column, and "01" in the "Day" column on
the first line of the report for the new month. In subsequent
columns repeat all information that appeared for the outage entry
on the previous month's report, except for the "Duration” column.
In the "Duration” column, report only the extent of the outage
during the current month. (See notation on sample form PO&M-
62, fig. 8, sheet 1 .)

If entries for any single outage are so extensive as to require
continuation on a following page, indicate "continued on next
page" at the bottom of the one sheet, and "continued from
preceding page" at the top of the next sheet. On the first line of
data at the top of the following page, repeat outage information in
the columns headed "Day," "Time," 'Type of Fault," "Customer
Service Interrupted,” "Outage Type" and "Outage Cause or
Reason" [items (4), (5), (11), (12), (13a), and (13b), respectively].

For the condition of a prior breaker and/or relay operation
observed during periodic rounds of inspection at an unattended
station, record the date and time of inspection or relay resetting,
and explain in "Remarks" column. (See notation for 12th day of
the month on sample Form PO&M-62, fig. 8.) Should an
inspection disclose several such operations since the last
previous inspection, for example a total of X operations, make
one entry as described immediately above, then on the next line
place an asterisk (*) in both the “Day" and

“Time” columns, followed by the notation in parentheses" Repeat
data on line above X-1 times." (See entry for 14th day of the
month on sample form PO&M-62, fig. 8, where X = 9.)

For an outage at a station, or of a transmission line,
section of a line, radial line or tap line, report the name
of the station or terminals of the line involved, using
approved code designations appearing in FIST
Volume 4-2, "Power O&M Codes for ADP." When
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Item

(sequence)

(6a)

(FIST 1-3 12/89)

Heading

Name or
Terminals
(continued)

Description

identifying a line by its two terminals, it is essential

for subsequent ADP applications that the sequence
prescribed in Bulletin No. 29 be used: for example,
YT-CU for the Yellowtail-Custer 230-kV line, not CU-YT.
While the computer can be programmed to recognize
that a line from A to B and a line from B to A are identical
facilities, it involves unnecessary running time and
expense.

For the few instances of a tieline between two regions, such as
the Green Mountain-Hayden 138-kV line, or between two
operating areas within a single region, such as the Bismarck-
Oahe 230-kV line, the reporting offices concerned shall mutually
agree which office shall furnish all information for the entire line,
including all sections thereof, taps thereto, and intermediate
stations thereon. Data for each such line or intermediate stations
thereon shall appear in the report for one operating area only.

The type of reporting required for several conditions of line and
station outages can be described most easily by reference to
figure 8, the sample of a completed form PO&M-62.

First, consider the case of a single transmission line between
two terminals ALF and XV. The line is protected by a single
breaker at each end, and includes no intermediate switching
facilities, loads, or tap points. If a breaker opens at either end, or
if both breakers open, the occurrence should be reported as an
outage. The outage duration would be the time elapsed between
opening of the first breaker and closure of the last breaker. If the
duration was 1 minute of less, it should be reported as "MOM"
(momentary) as indicated in figure 8 for the first day of the month
at 0029 hours. If the outage was of extended duration (greater
than 1 minute), the entry should be of the form for the 27th day of
the month at 2207 hours.

Next, consider the condition of the same line as above, protected
by more than a single breaker at one or both terminals. This
would occur if either a ring bus, breaker-and-a-half, or double-
bus-double-breaker arrangement were in use at one terminal, or
both. For this case, the line should be reported as experiencing
an outage only when through power flow from one end to the
other was not possible. The outage duration to be reported would
be the length of time that condition existed.
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Item

(sequence)

(68)

Heading

Name or
Terminals
(continued)

Description

Next, consider some cases of outages on a more
complicated system arrangement involving intermediate
line sections, loads, tap lines, and switching facilities
between terminal breakers, such as the hypothetical
system arrangement shown in figure 10.

Consider first the case of a fault somewhere on the
system between P and Q, and assume that in the process
of clearing the fault and restoring service, all facilities
between P and Q were deenergized for exactly the same

period of time.

The type of entry requires is that shown in figure 8 for the 4th day
of the month at 0850 hours. Note that entries appear for the main
line P-Q, and for each of the intermediate substations R and T.
For this condition of the outage duration being equal for all
facilities between P and Q, separate entries are not required and
should not be made for intermediate sections of the main P-Q
line such as P-R, R-S, and S-Q, or for radial or tap lines such as
S-T. In the case of a station which contains more than one bus,
such as R, separate entries are required for each bus
experiencing an outage, rather than a single entry for the
complete station.

Every bus and voltage must be separately identified.

Now consider the more complicated condition of an outage on
the system of figure 10, in which different outage durations occur
for several of the facilities between P and Q. Such a condition
might develop from the following sequence of events:

(a) A permanent fault at the location "X" on the R-S
line section, causing breakers at P and Q to open
simultaneously and lock open.

(b) After location of the fault at X, isolation of the R-S
line section for repair by opening sectionalizing
switches S-1075 and R-2071.

(c) Restoration of service to station R by
closing breaker P-472.

(d) Following (c), restoration of service to T
by closing breaker Q-672.

(e) After completion of the repair work, reenergization
of line sections R-S by closing switch R-2071.
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Item

(sequence)

(6a)

(FIST 1-3 12/89)

Heading

Name or
Terminals
(continued)

Description

(f) Following (e), closure of switch S-1075 to
reestablish continuity of the complete line
between P and Q.

The type of entry required for a condition of this type is indicated
in figure 8 for the 4th day of the month at 1625 hours. Note that
entries are required for the complete line P-Q; for each of the
Intermediate line sections P-R, R-S, and S-Q; for the tap line S-
T, for the station T; for both the 69-kV and 57-kV buses at the
station R; and for the 13.8-kV bus at station T. Note especially
that when intermediate sections of a complete line experience
different outage times, the outage duration for the complete line
between breakers is to be indicated by a series of zeros.

Some other outage conditions require special consideration;
such as (1) that of a line being Intentionally deenergized for
operational reasons but being instantaneously available for
reenergization and return to normal service; and (2) entries
concerning non-Reclamation facilities (lines, plants, or stations),
or operation of Reclamation equipment through which connection
is made to another (foreign) utility.

The condition of Intentionally switching a line out of service for
operational reasons, but having it instantaneously available for
reenergization and return to normal service whenever desired,
should be reported as an outage for the duration applicable. This
special type of operational outage should be identified by the

code "l1” inserted in a subsequent column headed "Outage-
Type." Also see discussion under item 11a.

The development of records on outages of non-Reclamation
facilities is of no primary concern to Reclamation, unless, by
contract, Reclamation has some operational or maintenance
responsibility over such facilities. Consequently, no codings are
included in FIST Volume 4-2 for non-Reclamation facilities
(transmission lines, plants, substations, etc.).

It is realized, however, that in many of our power operation
centers, the PO&M form 62, both in its present version and in its
earlier form of "Electric Service Interruptions,” frequently is the
only consolidated chronological record of power system outages
and service interruptions for a large Interconnected network,
including numerous important non-Reclamation
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Item

(sequence)

(6a)

(6b)

Heading

Name or

Type

Description

facilities. As such it could contain pertinent data,

and might be the only source from which information

might be reconstructed regarding the time, duration, cause,
location, and effects of system disturbances originating

on either Reclamation or non-Reclamation systems.

There are no objections to the continued recording of outage or
service interruption data on important foreign interconnecting
facilities. It is essential, however, that non-Reclamation
ownership of such facilities be indicated in a subsequent column
on the form headed "Foreign Owner" (see Item 9). Approved
codes for numerous "“foreign" utilities are listed in various
sections of FIST Volume 4-2. No provisions are made in the ADP
procedures for storing any operational or maintenance
information on non-Reclamation facilities, however.

While certain of the procedures outlined above may require
somewhat more recording than was required previously by the
field offices to describe a specific outage, they will develop
Reclamation-wide uniformity in reporting, and will permit direct
transcription of data to ADP components for subsequent retrieval.
Two of the laborious tasks of which the field offices consequently
will be relieved are the preparation of the Annual Summary of
Transmission Line Outages and the Annual Summary of
Substation Outages. In addition, the preparation or updating of
other periodic information, such as the System Reliability Criteria
and Standards Study, will be expedited.

An entry must be made in this column for every facility
reported as experiencing an outage. Identify the facility
(transmission line, switchyard, or substation) by approved
single-letter code designation appearing in FIST

Volume 4-2. Make certain that designation of these
facility type codes conforms to the most recent revision of
FIST Volume 4-2. For the purposes of this report, a
"switchyard" is defined as the switching and transformation
facility directly associated with a powerplant or a pumping-
generating plant; all other switching and transformation
facilities are considered "substations.” The computer

will recognize only the following codes in this column:
"C,H, L, P, S, U, or X."

It is necessary that each "type" code correspond correctly with
the specific feature reported in the preceding column as
experiencing an outage. For example, if the facility is a
substation, it must be coded "H"; if a pumping
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Item

(sequence) Heading
(6b) Type
(continued)
(6¢) KV
(6d) Bus:
(6d-1) Section
(6d-2) Dead
) Duration

(FIST 1-3 12/89)

Description

plant - "U"; if a transmission line - "L"; etc. Conflicting
information will not be recognized and accepted by
the computer program, such as a type "T" or "L" for a
substation, "S" for a transmission line, etc.

Indicate nominal voltage of every facility (line,
substation, bus, etc.) in kV, with no more than one
figure to the right of the decimal point.

In the event operation of equipment results in a bus
outage at a station which contains two or more bus
sections at the same voltage, identify the particular
bus section(s) involved, such as "1 ," "A," "NW" for
Northwest, etc. Confine the designation to a maximum
of four characters. Otherwise, leave this column blank.

Indicate by "Y" for "yes" if equipment operation at a
switchyard or substation resulted in deenergization of
a bus section, even momentarily. For operation of

one or more switches or breakers which did not result
in an outage of a bus, indicate "N" for "no." Every entry
for an individual bus within a station, should include
either a "Y" or "N" in this column. This column should
be blank for all entries concerning transmission line

or transmission cable outages.

This column_always should have all entry for each
facility outage reported. If the duration is 1 minute or
less, indicate "MOM" (momentary). If more than

1 minute, indicate the extent in hours and/or minutes,
with a colon separating hours and minutes. The duration
to be indicated for a variety of representative outage
conditions can best be described by reference to the
sample form PO&M-62, figure 8. It should be noted that
some of the following instructions differ from those
contained in earlier issues of this document.

For a short-duration outage on a line with no
intermediate sections or other facilities between the
terminals, the duration to be reported, even if the
breaker(s) opened at only one end, would be "MOM"
(momentary) if 1 minute or less, such as the entry for
the 1st day of the month at 0029 hours. If the outage
was longer, the duration to be reported would be the
elapsed time that the line was not available for through
power transfer, such as the entry for the 27th day of
the month at 2207 hours.
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Item

(sequence)

()

®)

©)

(10)

(10a)

(10b)

Heading

Duration
(continued)

Breaker Tripped

Foreign Owner

Relays Operated:

Type

Targets

Description

For the condition of all facilities between stations P
and Q of figure 10 experiencing an outage of equal
time, the duration to be reported is the elapsed time
that all the affected facilities were deenergized. See
entry for the 4th day of the month at 0850 hours.

The entries in figure 8 for the 4th day of the month at

1625 hours illustrate the procedure for recording outages
of different durations for the various components of a
system sectionalized between terminal breakers like the
system of figure 10. Note that for this case only, the
outage duration to be indicated for the complete P-Q

line is a series of zeros. For all intermediate components
between P and Q (line sections, taplines, and/or stations),
the outage duration to be indicated is the actual time
each facility was deenergized.

For the condition of one or more breaker and/or relay
operations discovered during routine rounds of

inspection at unattended stations, "MOM" should be
indicated in this column (see entries on sample form
PO&M-62, fig. 8, for the 12th and 14th days of the month).

Indicate by station designation (ADP abbreviation in
FIST Volume 4-2), and assigned breaker

number, the breaker(s) tripped during the outage.
Use individual entry on separate line for each breaker
designation with associated relay information.

If the entry concerns a non-Reclamation facility (line, plant,
or station), or operation of Reclamation equipment through
which connection is made to a "foreign” utility, indicate
that utility, using the approved code designation

appearing in FIST Volume 4-2. Otherwise.

leave space blank.

Show relay type, as designated by device number on
station single-line diagram. If more than one relay
operated, use individual entry on separate line for
information for each relay. If the outage did not result
from relay operation but from manual operation of a
breaker or switch, enter "MANUAL" in this column.

If multiple target indications are possible on a particular
relay, show the relay target(s) indicated, such as "I" for
Instantaneous, "T" for Time-delay, ";Z" for Zone 1, "22"
for Zone 2, "TT" for Transfer Trip, etc. If identification

35 (FIST 1-3 12/89)



Item

(sequence) Heading
(10b) Targets
(continued)
(11) Type of Fault
12) Customer Service
Interrupted
(13) Outage:
(t 3a) Type

(FIST 1-3 12/89)

Description

of specific phase(s) Involved is considered desirable,
add it in the "Remarks" column.

For forced outages resulting from electrical faults,
indicate by 3PH, L-L, 2LG, L-G, 1LO, or 2LO If the fault
was three-phase, line-to-line, double-line-to-ground,
single-line-to-ground, 1 line open, or 2 lines open,
respectively. If fault type was unknown, uncertain or
undetermined, show "UNK."

For other forced outages, such as system oscillations
or the intentional removal of equipment from service
to prevent damage or failure, leave this column blank.
This column also should be left blank for all scheduled

(S) and operational (i) type outages.

This column should contain an entry for each facility
experiencing an outage for which an entry is made
under item 6a. Use "Y" (yes) to indicate that service

to a Reclamation customer was interrupted, "N" (no) that
there was no interruption, or 'T' (interconnection) to
indicate that service was supplied by wheeling over

an interconnected foreign system and it was not

known whether any off-system Reclamation customer
suffered an interruption in service as the result of the
reported outage.

Indicate by "F," "S," or "1" whether the outage was
forced, scheduled, or operational.

A forced outage results from emergency conditions
requiring that essential equipment be taken out of
service immediately, either automatically or as soon

as switching operations can be performed, or results
from improper operation of equipment or employee error.

A scheduled outage results when equipment is
deliberately taken out of service at a selected time,
usually for purposes of construction, maintenance or
repair.

A key test to determine whether an outage should be
classified as forced or scheduled is as follows: If it is
possible to defer the outage, it is a scheduled outage;
otherwise it is a forced outage. Deferring an outage

may be desirable, for example, to prevent overload of
other facilities or an interruption of service to customers.
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Item

(sequence) Heading Description
(13a) Type If the outage involved a transmission line Intentionally

switched out of service for operational reasons, insert
"1 ." This code should be used only to designate the
condition of a line removed from service for control of
system voltage, reduction of light-load line charging,
or regulation of reactive-power distribution, but being
instantaneously available for reenergization and return
to normal service whenever required.

(13b) Cause or Reason Indicate the cause or reason for the outage, using only
the standard codings for this item given in section 4.7.2,
"CAUSE OR REASON CODES," of Fist Volume 4-2.
If the outage was caused by an operator's action to
minimize or prevent damage to equipment, insert
"EDP," equipment damage prevention. If the cause or
reason for the outage was unknown, uncertain, or
undetermined, show "UNK."

14) Remarks Provide any pertinent remarks or comments considered
necessary to amplify preceding information.
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IV. Statement of Power Production

Figure 11 is a sample of a monthly Statement of Power Production, PO&M Report 120. It is a monthly
summary of generating information for all plants where power generation occurs (powerplants and pumping-
generating plants) in which Reclamation is concerned with the operation, either directly, or as a joint
participant. The report will be prepared in the Denver Office, using ADP procedures, including retrieval of
information previously transcribed from monthly forms PO&M-59 and -59B.

Copies shall be furnished the Commissioner, Washington Office, and each regional office for distribution as
stipulated by the Regional Director. The report shall be completed and ready for distribution by the end of
the month following the reported month.

Following is a brief description of the various Items of information provided by this report:

ltem Description

Q) Installed Capacity The same value for generating capacity reported on form
PO&M-59 or -59B for each plant for the corresponding
month.

2) Net Generation Quantity indicated for each plant on form PO&M-59
or -59B for the report month.

3) Maximum Hourly Maximum generation during any single "whole" clock

Generation hour during the month for each plant.
4 Plant Factor Ratio, calculated by the computer, for each plant, of

Gross Generation (as reported on report form PO&M-59
or -59B) to the product of hours in the month and
Installed Generating Capacity, expressed in percent,
and rounded to closest tenth of 1 percent.

5) Utilization Factor Ratio, calculated by the computer for each plant, of
Maximum Hourly Generation (item 3) to Installed
Generating Capacity (item 1), expressed in percent,
and rounded to closest tenth of 1 percent.

(6) Net Generation and Obtained from computer storage as items (2) and (3)
Maximum Hourly in report for same month last year.
Generation for Same
Period Last Year

(FIST 1-3 12/89) 42
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B. Annual Reports

|. _Statement of Power Production

Using the same basic format as the monthly Statement of Power Production (PO&M Report 120), two
similar reports are prepared for annual periods, one for the fiscal year (PO&M Report 120FY) and the other
for the calendar year (PO&M Report 120CY). Preparation instructions, distribution, completion dates, etc.,
are the same as for the monthly report, with the following exceptions for Items report under certain headings.

Ite Description
Q) Installed Capacity The guantity applicable at the end of the annual

reported period.

2 Net Generation Quantity applicable for the complete year.

3) Maximum Hourly Maximum generation during any single "whole"
Generation clock hour during the year.

4) Plant Factor Based on total Gross Generation for the plant for the

year as determined from monthly data on forms
PO&M-59 or -59B.

5) Utilization Factor Ratio, calculated by the computer, of Maximum
Hourly Generation during the year (item 3) to
Installed Capacity at the end of the year (Item 1).

(6) Net Generation and Obtained from computer storage as Items (2) and (3)
Maximum Hourly in annual report for corresponding prior calendar or
Generation for Same  fiscal year as applicable.
Period Last Year

(FIST 1-3 12/89) 44



II. Annual Summary of Transmission Line and Cable Outages

Figure 12 is an example of a partially completed PO&M Report 129. This report provides an annual two-part
summary of the total number, duration, major causes, rates, etc., of transmission line outages, and of
transmission cable outages, both forced and scheduled, for every transmission line and cable. The report
will be prepared in the Denver Office, using ADP procedures, including retrieval of information previously
transcribed from monthly forms PO&M-62.

Copies shall be furnished the Commissioner, Washington Office, and each regional office for distribution as
stipulated by the Regional Director. The report shall be completed and available for distribution by the end
of January following the reported year.

Following is a brief description of the various items of information provided by this report:

Ite Description
Q) Calendar Year The calendar year which the report covers. (There may

be occasions where use of this same basic format may
be desired for summarizing transmission line and cable
outage information for some period other than a calendar
year, in which event changes could be made as required
in the report title, summary period, etc.)

2 Region The geographical regions, in which the lines and
cables are located. For the condition of an inter-
regional tieline, such as the Hayden-Archer 230-kV
circuit, data will appear only in the tabulation of
information for the region responsible for its report
(see part A, section I, item 6a, of this chapter).

3 Project The projects of which the lines are a component part,
arranged alphabetically within regions, using the
approved project codings listed in FIST Volume 4-2,
"Power O&M Codes for ADP."

4 Transmission Line
or Cable
(4a) Voltage Design voltage of the line or cable in kV, with lines in
one part of the tabulation and cables in the other part,
arranged within each project in descending
numerical order according to voltage level.
(4b) Designation The extent of the line or cable between terminals will be

indicated using station names or approved abbreviations.
The lines and cables will be listed generally in the order
shown in the PLS Listing. In event there is more than one
circuit at a particular voltage between the same terminals,
the circuits will be uniquely identified using the same
designations appearing on switching or operating diagrams,
such as number, letter, compass direction, etc.

45 (FIST 1-3 12/89)



Ite
(5) Forced Outages:
(5a) Momentary
(Number)
(5b) Sustained
(5b-1) Number
(5b-2) Total
Duration
(5¢) Major Cause
(5¢-1) Frequency
Basis
(5¢-2) Duration
Basis
(5d) Main Type of
Fault
(5e) Rate
(6) Scheduled Outages:
(6a) Number

(FIST 1-3 12/89)

Description

The total number of forced (unscheduled) outages,
each with duration of 60 seconds or less, occurring
during the reported period.

Total number of forced outages, each with duration
greater than 60 seconds, occurring during reported
period.

Accumulated duration of all sustained forced outages
during reported period, expressed decimally In hours,
and rounded to closest tenth.

The single cause producing the greatest number of
forced outages, momentary and sustained, during
the reported period. Codes are Indicated in FIST
Volume 4-2. Should there be two or more causes
with equal number, only one will be indicated, with a
note that there were other(s) of equal amount.

The single cause producing the greatest total time
of sustained forced outages during the reported
period. Codes are Indicated in Fist Volume 4-2.
Should there be two or more causes with equal total
duration, only one will be Indicated, with a note that
there were other(s) with equal total duration.

The single type of fault producing the greatest
number of forced outages, momentary and sustained,
during the reported period. Codes are Indicated in
FIST Volume 4-2. Should there be two or more

types of fault with equal number, only one will be
indicated, with a note that there were other(s) of
equal number.

A measure of the relative performance of the line or
cable under forced outage conditions; expressed as
the total number of forced outages during the annual
reported period, multiplied by 100, divided by the
length of the line or cable in miles, then rounded to the
closest hundredth.

The total number of scheduled (prearranged) outages
during the reported period. This does not include

outages of Type "1" reported on monthly forms

46



Ite Description

a umber -62 resulting from the intentional deenergization
6 Numb PO&M-62 Iting f the intent I d t
ontinue of lines for purely operational reasons, such as contro
Continued f f I t I h trol
of system voltage, light-load line charging, or reactive-
power distribution. Under such circumstances, lines
are considered instantaneously "available for service.”

(6b) Total Duration Accumulated duration of all scheduled outages
during reported period, expressed decimally in hours,
and rounded to closest tenth.

(6c) Rate A measure of the relative performance of the line or
cable under scheduled outage conditions; expressed
as the total number of scheduled outages during the
annual reported period, multiplied by 100, divided by
the length of the line or cable in miles, then rounded to
the closest hundredth.

(7 Total Outages:

(7a) Number Total number of outages, both forced and scheduled,
occurring during reported period. (Note: Quantity in
this column should equal the sum of items 5a, 5b-1,
and 6a.)

(7b) Total Duration Accumulated duration of all outages, both forced
and scheduled, occurring during the reported period,
expressed decimally In hours, and rounded to the
closest tenth. (Note: Should equal the sum of
items 5b-2 and 6b.)

8 Service Factor Measure of the "service availability” of the line or cable
during the reported period; a percentage computed as
total hours in the reported period, less total hours
outage duration (item 7b), times 100, and divided by
total hours in the period, then rounded to closest tenth
of 1 percent. An asterisk preceding an indicated
Service Factor of 100 percent signifies that any
outage which did occur was "momentary” (duration no
greater than 60 seconds).

47 (FIST 1-3 12/89)



aonL ToD (I s N LAl o
L GE LE:BE & BO kL 30LL T
[ 1 TEI9GE F B0 L CTIBST ¥
r FE SE-SAF 00 bHigE L
B BE LGId T 2GSl FASpR T
gL Dol [ o N 30 o
0'oaL Eon [ e ]
[ 2! G5 lGkF FOO0 T FE: STk £
4 BG GRULE 8 20T SElLE ¥
HOE BCIFT B OO GE:bET £
5 EG L = By Ty GolGo L

49§56 ERCIZL 1T AOTEEL ESILTL b E
{7l H 2 £5! 0 (AT BE & 1
LB HEI.& 0§ oo a5z ¥
G566 LT L 2 EETTT LB L E
& 5B kg 1 LB A GE!& 1
L EE PFITD O S5y Twga 8
[ =l EEEA L GR'G Lol 1
HEE ®iE b O OO o
L GE TL!BE £ Lo 9T al:g 2
o0 a0G (I s [ a B4 B
OO0 Bl I oa- Qg @
G E6 ibibia L OO Colad |
Lol o TR B 4 [ il o] a
7 66 GZI0E £ T LL GEI0E &
8"HBE =2 S S (v O 0
07X BE:D 1 oo 050 a
6766 EF:3L T TkC Frr L
E " B& 7] e o TR T e GRIQE |}
- t:1 A0S T BT kL DOISE
E BE 0P I DE'EFE OFp '
8 B6 5 | I TOTFEE OG.A 3
& BE OIS T b 6HY D3 T
0 O3EE 000 [ o g o
{F)] CHM HH: # ' fMYIL NHIMHD W
¥ g 3 H3e 3
OIL TOI'IM QDFINGIL a
40l ‘-wmm0C WO HId O I-wME W
-394 S%L0L: N - 'HEK) CTvacl: n
! PN 31w - |

] e ——— e .

-¥3% ¢ ST¥LOL :5aDsine aIInaasas:

—_——— .

WHTHINYIN A0M MNOI Y NdnnD
dwn 1wni3 40 SHIHLO

S18%Llnd AYYLNINON 40 IALSNTOXKD

JIIM43E HOd JIHVIIVAY

40 3A3TAYIS NI JWIL 40 LN3ITH3d
[ONMTIES 03 MYHL 3408 MOL Ly HNg
5537 HO SaMD3I35 G5 NDIEvTHng
BEON MILITINE WEGad ME S2MTOND

(#)
4

[
[
f
[

*

L
£
=
|

1
]
1
)

20" --- 817 Bl Q0 I Lr] OellMES 1E-I0A 10714 071 8]
LLTT --- NTT MIT £3:-2r | L AN IHTH-KINIDI A O 51
[ --- --- =0 ) H LA W00 - W ENITHA D076} |
ao”t --- Ak WM LS9y 2 { £ OM WINIOHA-HIMded Ot LGl
ace” --- --- --- $a:0 4] a ASOH JLVDAY k- HANHTA LB
C® 85 -—- a41L oW1 A0 b a {OMie] INID-HIWNYL O OED
oo --- M W 20 8 4 O¥IOVE- HFAPA 2 63
¥ - ML NT1 LTI/ l ¢} HOZOMNL - 370960 S'Gh L
L5°T - L ER] W3y o0 L] I ISHCIT000 ¥5AW 3 O0E
(1N -— --— NN T 4 al B} DIEYE-0YIN Q05T
o0 B- ul | 273 €F 03 £ N DHYN2YS -YdOdTovM (°GLL
[ A --- - === WY 0 i MR ¥5Y2-vIADIHYE O S L
4wy --- Ca --- [KHQ i e MO -THvd'™ O 5Lt
elniy AN €O 280 L Ly ] [INIT 2T5%¥d HIHOM)} 21Syu-d4A0DH - 0DET
Qo -—— --- --- K17 C [ 4] ¥53IW YMNA-YIID SFE
oo -—— === 200 H] 4] (& “d g} HMPHOKW NOLTIIM-¥1TD 349}
Y5'k -—— 0l LE_ &Fiik 3 o} BA-F1L0 O 193
[HEN . === 003 o 4] PO DEWN2YE-% 0N L2TALSI0 A ef Rl
S0 -——— 1T NET Fiibe L O F TOM LOJHLET] "237=-% TOW L2INiStg 2313 975
BE S} --- KIT NI[T S5:Q% | o oWl NYREINTA DIW-4¥ L TRANU O D
HLT - 0H | ol a0 ! 6] LiG0S3dd STAVE Q QET
L] - NI NIT &fFil ) O [MYRSMI R A9 TNI-STAVDT OBy
L0 --- ¥4 073 TELGF B fe] OdvNOvE-29dI WL 05kt
o --- 330 430 FL 0 ! 2 (9YN%IS ¥IAT © 0N LOIHISIAO -33713-3190171000 07511
Q6 --- --- --- O ] bl AHTdWI- IONTAED YEYD OS5
=L 8 --- M1 NIT 83l . T} WIS -325N0A 079l
=L -— Ozl 11 BRIy b L) BOMA-IHLATH &' 19 did
[ #30 433 BG: L L 4] ALHFETT -0 T 4 GFEL
el -—- --- --- D0 o a (SaMl ¥ 379000 HO) SMEIM 1%aM-EIHIBI1 0OOET Tvd
CHY - -- --- --= Q0 n] Q POTON TCEAAS OmM- INE G IMOd HAADDH $COED
[ -—— --- R 3 S EE O 3] AN TOAMR TUTT] 40 ALZo- LMK 1dEam0dd d3ADOH S ART
o - - --— --- QO3 O o TON TAAMS YU 40 ALZD- LMY Id83MAd MIAQDOH 5 LET
[ -—— --- --- AR 0 &l OGN MG TPt A0 LLID- LNV 1dddMOd g3A00H S LET
- - Bl LI o E ALED B3IOTN0DYT {JLME AXM-GI3 WYC d3A004 63 d2d a1
{ S IMII MNOISSINSMNYS L)
[dw 3, Pk T0RY Ot e T H lR) N
d3d S LNYATSISVWE CLESYaINOIL ¢ oW - CdaN: (AL -
PR 031 40 IWOIL AINANG -wHOQD g o . - =L
PooRlEd L AdAt-WHNOC =084 TFVEQLD M o= AR NOTLYyHNEZISZAa S30Y- -5
"HAM] O MIVW ------- oo {E1-- - 1M3: LGRS aMy 3
17y - AN HOPYNIOIHNIVEISAS ! wWoM: CTroEd N
Sa39ar 1L o 30 dC 4 ! IMI NOTI S5 I #% MW 1 ) :
(1WA3H 34 OO HOLJD¥4 J0Iad315 QFEL HYILA HYINIIVD
BBy 1N OM OIZNITA3dY ] 0arsr1 Lo SINLAG
SADYLO0 JTHYD OMY NI MOISSTWSHNSHL 40 AdvKROS
M CI LYWY T334 4 0 % 3 A4 maA Sl OdMy WYHDOHA
SE3L0OM Sl 1L w15 03 1L THRAN B2l LHU0=3H wibe

Figure 12

48

(FIST 1-3 12/89)



Ill.  Annual Summary of Substation Outages

Figure 13 is an example of a partially completed PO&M Report 130. This report provides an annual summary
of the total number, duration, major causes and effects of outages in each major substation and switchyard.
The report will be prepared in the Denver Office, using ADP procedures, including retrieval of information

previously transcribed from monthly forms PO&M-62.

Copies shall be furnished the Commissioner, Washington Office, and each regional office for distribution as
stipulated by the Regional Director. The report shall be completed and available for distribution by the end
of January following the reported year.

For purposes of this report, an "outage” of a substation or switchyard will be considered to have occurred
whenever a complete station, or any complete bus section within a station, becomes entirely deenergized,

even momentarily.

Following is a brief description of the various items of information provided by this report:

@)

@

©)

(4)

(4a)

(4b)

Ite

Calendar Year

Region

Project

Station:

Name

Bus Voltage and
Section

Description

The calendar year which the report covers. (There

may be occasions where use of this same basic format
may be desired for summarizing substation outage
information for some period other than a calendar

year, in which event changes could be made as
required in the report title, summary period, etc.)

The geographical regions, in which the stations are
located.

The projects of which the station is located, arranged
alphabetically within regions, using the approved
project codings listed in FIST Volume 4-2, "Power
O&M Codes for ADP."

An alphabetical listing of only those major sub-
stations and switchyards on each project which
experienced an outage during the reported period.

The voltage, in kV, of each station or bus reported.

In the event there are several buses of different voltages
in a station, or separate sections of a single-voltage
bus each of which can be individually isolated, entries
on separate lines of the report will summarize outage
data for each reported bus section.

If buses of different voltages in a single station experienced
outages, they will be listed in descending numerical order.
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®)

(5a)

(Sh)

(5¢)

(5dj

(6)

(6a)

(6b)

(5b-2)

Ite

Forced Outages:

Momentary
(Number)

Sustained

(5b-1) Number

Total
Duration

Major Cause

(5¢-1) Frequency

Basis

(5¢-2) Duration

Basis

Customer Service
Interruptions

Scheduled Outages:

Number

Total Duration

(FIST 1-3 12/89)

Description

Total number of forced (unscheduled) outages, each
with duration of 60 seconds or less, occurring during
the reported period.

Total number of forced outages, each with duration
greater than 60 seconds, occurring during reported
period.

Accumulated duration of all sustained forced outages
during reported period, expressed decimally in hours,
and rounded to closest tenth.

The single cause producing the greatest number of
forced outages, momentary and sustained, during
the reported period. Codes are indicated in FIST
Volume 4-2. Should there be two or more causes
with equal number, only one will be indicated, with a
note that there were other(s) of equal amount.

The single cause producing the greatest total time
of sustained forced outages during the reported
period. Codes are indicated in FIST Volume 4-2.
Should there be two or more causes with equal total
duration, only one will be Indicated, with a note that
there were other(s) with equal total duration.

Total number of interruptions to customer service as
the result of forced outages during the reported period.
(Specific number of individual customers affected not
included in tabulation.)

The total number of scheduled (prearranged) outages
at the station or on the station bus for the reported
period.

Accumulated duration of all scheduled outages during

reported period, expressed decimally In hours, and
rounded to closest tenth.
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Ite Description

(6€) Customer Service Total number of interruptions to customer service as
Interruptions the result of scheduled outages during the reported
period. (Specific number of individual customers
affected not included in tabulation.)

) Total Outages:

(7a) Number Total number of outages, both forced and scheduled,
occurring during reported period. (Note: Quantity in
this column should equal the sum of items 5a, 5b-1,
and 6a.)

(7b) Total Duration Accumulated duration of all outages, both forced
and scheduled, occurring during the reported period,
expressed decimally in hours, and rounded to the
closest tenth. (Note: Should equal the sum of items
5b-2 and 6b.)

(8) Service Factor Measure of the "service availability" of the line or cable
during the reported period; a percentage computed
as total hours in the reported period, less total hours
outage duration (item 7b), times 100, and divided by
total hours in the period, then rounded to closest
tenth of 1 percent. An asterisk preceding an indicated
Service Factor of 100 percent signifies that any outage
which did occur was "momentary"” (duration no greater
than 60 seconds).
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IV. _Annual Hydroelectric Unit Service Record

Figure 14 shows a partially completed PO&M Report 132. This report provides an annual summary of both
operation and maintenance Information for each generation unit, Including station service units, in every
powerplant; for each combination pumping-generating unit in every pumping- generating plant; and for each
pumping unit in pumping plants with total installed capacity of 15,000 horsepower or greater. The report will
be prepared in the Denver Office, using ADP procedures, including retrieval of information previously
transcribed from monthly forms PO&M-59, -59A, -59B, and -59C.

Copies shall be furnished the Commissioner, Washington Office, and each regional office for distribution as
stipulated by the Regional Director. The report shall be completed and available for distribution by the end
of January following the reported year.

Following is a brief description of the various items of information provided by this report:

ltem Description
Q) Calendar Year The calendar year which the report is applicable.
2 Region The geographical regions, in which the plants are
located.
3 Project The projects of which the plant is part, with projects

listed alphabetically within each region, using the
approved project codings listed in FIST Volume 4-2,
"Power O&M Codes for ADP."

4 Plant Official name of the plants, arranged alphabetically
within each project.

(5) Unit The assigned unit number within the plant, arranged
in ascending order, with station-service units, if any,
listed last.

(6) Time Operated Total number of hours the unit was actually rotating

for any purpose during the year, expressed decimally
in hours, and rounded to the closest tenth.

7 Time Available Total number of hours the unit was in actual service
or ready for service during the year, expressed
decimally in hours, and rounded to the closest tenth.
Not applicable for seasonal pumping plants.

8 Availability Factor Ratio, calculated by the computer, of the Time
Available (item 7) to total hours in the year, expressed
in percent, and rounded to the closest tenth of 1
percent. Not applicable for seasonal pumping units.

53 (FIST 1-3 12/89)



Ite Description

9) Actual Maintenance The total number of hours during the year that
Time maintenance actually was being performed on the unit,
expressed decimally in hours, and rounded to the
closest tenth.

(20) Maintenance Factor Ratio, determined by the computer, of the Actual
Maintenance Time (item 9) to the total hours in the year,
expressed in percent, and rounded to the nearest tenth

of 1 percent.

(FIST 1-1 12/89) 54
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C. Individual Event Reports

Various events occur at unexpected or irregular intervals which require the preparation of reports thereon.
One such occurrence is the failure of equipment during service or operation, possibly resulting in a forced
outage or shutdown. Another would be the observance of damaged or defective equipment discovered either
during routine Inspection or as a result of specific investigation prompted by observed or suspected faulty
operation. Occurrences of the latter type might necessitate arrangement of scheduled outages to allow
repair, removal or replacement of the faulty equipment. Under such circumstances, a comprehensive report
on an individual event basis shall be prepared, which is designated the Equipment Trouble Report, form
PO&M-124.

Other occurrences requiring preparation of an individual event report are those involving reportable Incidents
as defined in FIST Volume 1-2, "Operations and Maintenance Improvement Program." After investigation of
each reportable incident by a review board, and preparation of a confidential report thereon for local use, a
synopsis of each incident shall be prepared using Form PO&M-171, "O&M Improvement Reporting System.”
These summaries will be used by the Facilities Engineering Branch, in developing a Reclamation-wide
"Annual Report of Power Employee Incidents." This annual report shall serve as a training document to
inform O&M personnel of solutions to existing problems, and to impress all personnel with the need for
continual awareness and alertness to prevent recurrence of such events.

Following are descriptions of the report forms to be used, and the information to be provided thereon in
preparing an Equipment Trouble Report, and a O&M Improvement Reporting System Report:
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|. Equipment Trouble Report

Figures 15 is a sample of a properly completed form PO&M-124. Each operating office shall prepare a report
of this type for every item of major power equipment or associated auxiliaries which fails in service, or is
found damaged or defective. The new "Equipment Trouble Report” was designed for reporting (1) equipment
failures, (2) impending failures discovered In the preventive maintenance program, (3) failures not resulting
in outages, and (4) other situations. This includes equipment owned by others for which operation and
maintenance services are provided by Reclamation. Each report must be accurate and complete so that
sufficient data are available for analysis. Certain information in this report is intended for use in ADP
applications. The data will be collected by the Denver Office for storage and subsequent retrieval for various
purposes. Quantities to be so treated shall be entered in vacant boxes on the right side of the front page of
the form.

The report shall be prepared as promptly as circumstances permit and be distributed within 30 days after
the trouble is detected. At least three copies shall be forwarded to the Regional Director, two of which shall
be sent to the Denver Office, attention: Chief, Facilities Engineering Branch. At least one copy shall be
retained in the files of the organization responsible for the maintenance of the equipment in trouble. Other
copies shall be sent to offices as designated by the Regional Director. Equipment trouble reports also shall
be included in histories of major equipment. Where it appears that the information is of general interest, the
Denver Office will advise other concerned and interested regional offices.

When entering information in the boxes for ADP use, a few simple rules must be followed. See "SPECIAL
INSTRUCTIONS" in part A, section Il of this chapter. For this particular report, only one character (letter or
figure) should be placed in any Single box. If the entry requires fewer than the number of boxes provided:

(a) Start entries which include LETTERS ONLY, or a combination of LETTERS AND FIGURES. with the
FAR LEFT box;

(b) Terminate entries which consist of FIGURES ONLY, with the FAR RIGHT box;

(c) Leave any UNUSED boxes completely BLANK.

Detailed instructions for reporting on the various items, as they appear in sequence on the form, are as
follows:

ADP

Fields Ite Description

1) Operating Area Insert the name of the Operating Area in which the
(upper right- equipment trouble occurred.
hand corner)

2 Date of Report Insert the date of the report preparation (year, month,

(upper right- and day, in that specific order).
hand corner)
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ADP
Fields

®)

(5-7)

(8-13)

(14)

(15-24)

(15-23)

(24)

(25)

T
3

Card

Regional Report No.

Date of Trouble
or Failure

Region

Facility:

Name and Code

Type

Pictures

(FIST 1-3 12/89)

Description

Blocks with this designation appear at two different
locations on the form. They each contain preprinted
information for ADP use. Do NOT Insert any letter or
figure in the empty (fourth) box.

The report number is used to identify the data
collected with the incident reported. This number

shall be assigned on a regional basis by the regional
office in consecutive order corresponding to the
chronological order of receipt by the regional office,
beginning with No. 1 at the start of each calendar year,
Review "SPECIAL INSTRUCTIONS" in part A,

section Il of this chapter, and instructions (a), (b),

and (c) above which pertain specifically to this report.

Insert a six-digit number to indicate the date of the
trouble occurrence or discovery (YEAR. MONTH. AND
DAY in that specific sequence) - e.g., 870409 for

April 9, 1987, or 871027 for October 27, 1987.

The Reclamation geographical region represented by
a numerical equivalent; 1 = PN, 2 = MP, 3=LC, 4 = UC,
6 = GP, in which the faulty equipment was located.

On the line provided. Insert the hame of the facility
(plant, station, transmission fine, etc.) where the faulty
equipment was located, and In the vacant blocks at

the right, insert the approved code designation for the
facility as listed in FIST Volume 4-2, "Power O&M
Codes for ADP." When the facility is a plant or station,
with code designation of three characters or less, place
the code in the LEFT END group of three vacant boxes.
See figure 15.

Indicate the "type" of facility (powerplant, switchyard,
transmission line, etc.) using the approved single-
letter codes listed in section 5.2, "TYPE CODES," of
FIST Volume 4-2.

When the report is supplemented by accompanying

pictures, place a "Y" (for "yes") in the box. If pictures
are not enclosed, place an "N" ("no") in the box.
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ADP
Fields

(26)

(27-29)

(30-34)

(35-36)

(37-40)

(41-50)

(51-54)

T
3

Correspondence

Primary Equipment
Involved

Operating No. or
Device Designation

Year Equipment
was Installed

Manufacturer

Type

Serial No.

Rating

Voltage

Description

When the report is forwarded by a transmittal letter
which contains additional data, or which requests
comments or action by the Denver Office, place a "Y"
("yes") in the box. Otherwise, place an "N" ("no") in
the box.

Report the primary, equipment name on the line
provided, and insert the approved code shown in

FIST Volume 4-2. Confine designation of primary
equipment to only those items listed in left-hand
columns of section 5.3, "PRIMARY EQUIPMENT AND
COMPONENT CODES," of FIST Volume 4-2.

Insert the assigned operating number or device
designation of the primary equipment being reported,
if one exists.

Insert the last two numbers of the calendar year when
the primary equipment was installed at that location.
In many instances, this information is available from
the PLS Listing. In case the equipment had been
previously installed at a different location, provide
details (where and when) in "Remarks" portion of the
form.

Report the name of the primary equipment manufac-
turer on the line provided, and insert the corresponding
code as shown in section 5.4, "MANUFACTURER'S
NAME CODES," of FIST Volume 4-2.

Insert the manufacturer's designated type of the
equipment as indicated on the equipment nameplate.
It is essential that any characters such as decimal
point, comma, dash, diagonal slash mark, etc., be
included in this identification. If the designation has
too many characters to fit in the boxes provided,
show the type designation in the "Remarks" section.

On the line provided, insert the serial number
indicated on the nameplate of the primary equipment
involved, if one exists.

Provide applicable basic ratings of the primary
equipment (voltage, current, and capacity) as follows:

Insert the nominal voltage, in kilovolts. The voltage
reported should be placed to fill the right-end boxes,
recognizing the decimal point preceding the far-right
box; for example, differentiate between 13.8 for a
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ADP
Fields Ite

(51-54) Voltage
(Continued)

(55-58) Current

Capacity

(59-68) Numerical Value

(69-72)  Unit of Measurement

Equipment Spec.,
Inv., or
Solicitation
Number

(73-75)  Ownership

(15-17)  Component in Trouble
or Failed

(FIST 1-3 12/89)

motor and 138.0 for a transmission line. For a
transformer, report the highest voltage rating. For
single phase devices (reactors, power, or instrument
transformers) Indicate the nominal three-phase voltage
of the circuit to which the device Is connected.

Insert the current rating In amperes as shown on the
primary equipment nameplate. For multiratio current
transformers, insert the rating corresponding to the
highest available ratio; for example, a transformer
connected 200/5 amps, but with maximum rating of
600/5, would be reported as 600.

Indicate the numerical value of the primary equipment
capacity, such as 250 or 75000. For equipment with
more than a single rating, such as transformers with
one or more stages of supplemental cooling, report
the largest rating. For instrument transformers, these
boxes should be left blank.

Indicate the units in which the capacity is measured
(KW, KVA, KVAR, HP, etc.). The rating of generators
must be In KW; of pumps, turbines, and motors In HP;
of circuit breakers and power transformers in three-
phase KVA,; of condensers, in three-phase KVAR;

and of capacitors and reactors in single phase KVAR.

Provide the specification, invitation, or solicitation
number under which the primary equipment was
furnished, if available.

Show "WBR," unless equipment is owned by others
with O&M provided by Reclamation, In which case
indicate ownership using approved codes in section 2.9,
"OWNERS, ALL REGIONS," of FIST Volume 4-2.

Report the name of the faulty component on the line
provided, and insert the corresponding approved
code indicated in FIST Volume 4-2. Confine
designation of components to only those items listed
in the rigid-hand columns of section 5.3, "PRIMARY
EQUIPMENT AND COMPONENT CODES;" of FIST
Volume 4-2 for the specific item of primary
equipment being covered by the report.
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ADP

Fields Ite Description

(18-20) Defect or Damage Two entries are available to indicate the defect or

& to Component damage to the component. Using one, or if necessary
(21-23) two descriptors to most appropriately describe the

nature of the trouble, indicate the defect(s) or
damage(s) on the line(s) provided, and insert the
corresponding approved code(s) shown in section 5.5,
"DEFECT OF DAMAGE TO COMPONENT CODES,"
of FIST Volume 4-2. If it appears there is no
descriptor and code in section 5.5 of FIST Volume 4-2
to adequately describe the defect or damage, enter
the descriptor and code from FIST Volume 4-2
considered closest to the actual condition.

Then in the "Remarks" section of the report,

suggest a more applicable descriptor and code.

(24-27) Cause of Trouble Two entries are available to indicate the cause of the
& or Failure trouble or failure. Using one, or if necessary two
(28-31) descriptors to most appropriately describe the cause

of trouble or failure, indicate the cause on the line(s)
provided, and in the three left-end boxes insert the
corresponding code(s) shown in section 5.6, "CAUSE
OF TROUBLE OR FAILURE CODES," of FIST
Volume 4-2. If the stated cause(s) is definite,

leave the fourth box vacant. If the stated cause(s) is
uncertain, insert "U" following the regular three- letter
descriptor. If it appears there is no descriptor and
code in section 5.6 of FIST Volume 4-2 to adequately
describe the cause of trouble or failure, enter the
descriptor and code from FIST Volume 4-2 considered
closest to the actual condition. Then in the "Remarks"
section of the report, suggest a more applicable
descriptor and code.

(32 Outage Involvement Use one of the five single-letter codes listed in
section 5.7, "OUTAGE INVOLVEMENT," of FIST
Volume 4-2, to indicate whether a power system
outage occurred, if so what type, and whether any
interruption to customer service resulted from the
equipment failure or discovery of the faulty condition.

(33) Disposition of Using codes listed in section 5.8, "DISPOSITION OF
Faulty Component FAULTY EQUIPMENT," in FIST Volume 4-2, insert in
the box the appropriate code describing the
disposition of the faulty component.

Remarks Include reference to any replacements used, and
observations on condition of equipment. Use extra
sheets when necessary. In the event it is believed
that none of the descriptors included in sections 5.5
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Recommendations

Description

or 5.6 of FIST Volume 4-2 are adequate to

properly describe the defect or damage to a
component, or the cause of trouble or failure, a
notation to that effect may be included in the
"Remarks" section, and a new descriptor and code
suggested. After review, FIST Volume 4-2 may be
expanded to include additional descriptors and codes.

The narrative portion of the report, on the reverse
side of the sheet, should set forth circumstances and
actions or observations before, during, and after the
trouble, with recommendations, if any, to prevent
recurrence.
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PORM-124 {12-98) EQUIPMENT TROUBLE REPORT

*RECOAD ON BOTH CARDS

Bureau of Aaslanatlon FOAWVER DPERATIONS
TIFE A TG AREA
FOR INSTRUCTIONS SEE FIST YOLUME 1.2 Hoover
FOR CODES SEE FIST VOLUME 4-2 DATE OF REFGAT [¥r-Mo-Day)
BR-(4-27
mﬁ
FIELCS
lod
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DATE OF TROLBLE OF FAILURE t_‘f‘uar Mot Day) .. e-13
REGION . o R 14
FAGILTY (Narme and Code} .. - Himer 1523
{Typa) _. 24
ARE PICTURES WITH THIS REPORT? YES m NG qN] 25
IS GORHESPONDENCE WTH THIS REPORT? YES £} ND MY 1o e e sssssss sssisssssns sss 26
PRIMARY EQUIPMENT INVOLYED
[(Merme and Codst ... . 2724
OPERATING NUMBER OR DEVICE DESIGNATION .. 30034
YEAR EQUIPMENT WAS INSTALLED .. et s 4338
RMANUFACTUREA [Mame and Corda) . 1t 17 K A7df]
FHPE oo s s st el 2b TOL: TS PGS O 41-50
sERAL NO.__ IS LAEWA
RATEMNG E1.54
VOLTAGE KV 1 reerimrseer ettt oo et et s et L D -
CURRENT [AIMPIEE! v e e gD
CAPACITY
R i i 2 |3F 50[0 5388
UNIT OF MEASUREMENT g M 8372
EQIUIFMENT SPEC.. INV., OF SOUGITATION NUMBER
OWHERSHIP . _PIE[R] 73S
GARD .o 2B -4
COMPOMENENT IN TROUBLE OR FAILED TAR AT
D - - Laaehon, Dmmdn Syshen L =
DEFECT OR DAMAGE 1O EQUIFMENT _ o Shored.. s 18-20
iNarna and Codej) ... ﬁ— - 21-23
GALSE OF THOUBLE OF FAILURE .. Trouble.on .mn!hs:x ‘r}'ﬁl.‘- oo 24-27
[Marna and Code) .. o v ——— 2B
If ateded oause ks un::urtam. matrt 'Lr g_[u; :Im:rlptqr
QUTAGE INVOLVEMENT .. L 32
ISPOSITION OF FAULTY GOMPONENT .. 33

REMARKE: (include daty on squlament condltion and replacemeets osed)

Trooble shol N 34 generatar CO2 system and found shoried thermal link in N-3 air housing.

IMEFECFED BY:

MARRATIVE REPORAT AND AECOWMENDATIONE O REVERIE HDE
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PORM-124 {12-84)
Bureau of Reclamat|on

NARRATIVE AEFOAT AND RECOMMENDATIONS:  On Woednesday, April 27, 8l 1030 ceecived 250 VDO ground, Juy

ghif. reporied having ouble with N3-4 02 system so we proceded Lo last N 3-4 U2 sysiem to see'if the

ground was in that svstem. Upon killing power the ground faull eleared and in the proeess of resioring €02 the

chance runming N-4 wilthonl C02 protection so we declarcd N-4 unavailable al 1755 rn 4-27-R%. N-4 was

returned 1o service at M0 on ;1-2?-38.

M recommendation,

ST %, Hones

LISE ADCITIOMAL SHEETS {F RECHHRED
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II. O&M Improvement Reporting System

Figure 16 is a sample of a properly completed form PO&M-171. The summary report shall be prepared and
distributed within 30 days after completion of the confidential report. It must be concise and complete to
provide for meaningful study and discussion of the Incident. One copy of the report shall be provided the
Project Operation Services, Code D-5140, Denver Office; and one copy shall be forwarded to the Chief,
Facilities Engineering Branch, Code D-5210, Denver Office.

Detailed instructions for reporting on Items, as they appear in sequence on the form, are as follows:

Sequence Item Description
(1) Region Region in which the incident occurred.
2 Report No. Regional report number.
(3) Date Date of incident.
4 Time Time of incident.
(5) Type of Report Indicate with an "X" the type of report
(6) Function Being Indicate with an "X" the function being performed
Performed at the time of the incident. This Is not necessarily

the employees job classification.

@) Result of Incident Indicate with an "X" the appropriate item or items
defining the result of the Incident.

(8) Cause of Incident Indicate with an "X" the appropriate item or items
or condition defining the cause of the incident or condition.

9 Narrative Description A narrative summarization of the incident including:
of Incident or (a) Events leading up to the incident, with remarks on
Condition time available to accomplish required procedure,

stress, disturbing or distracting factors, etc.

(b) Consequences, such as injuries, damage, service
impairment, etc.

(c) Restoration of service.

(10) Consequences Narrative explanation of the cause(s) of the incident
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Sequence Ite Description
(11) Recommendations Statement of solutions recommended in light of
causes identified. Omit any reference to reprimands
or penalties recommended or Imposed.

(Further guidelines for this report are given in FIST Volume 1-2, "Operations and Maintenance
Improvement Program”
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| Buredu «* R&glamation
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3. RECORDS

A. Plant and Station Logs

Records of all system operations shall be maintained at each attended or remotely controlled
powerplant, designated major pumping plant, pumping- generating plant. At part-time attended
facilities, records shall be kept for the period of attended operation. At unattended facilities, records
shall cover each visit to the facility.

A logged record shall be maintained either by the dispatchers, operators, or switchmen on duty.
At some locations, portions of the information will be available from automatic recording and
monitoring equipment. Specific data may vary in form and content to fit the needs and conditions
of Individual plants or stations. In general, the data shall include information on loading, voltage,
temperatures of major facilities, water elevations and discharges, transmission line disturbances,
outages, clearances, etc., to provide a continuing record of operation for future reference, as well
as clues to the possible cause of equipment trouble or abnormal operating conditions.

When automatic recording and monitoring equipment is not provided, and to supplement such
Information, a plant or station log shall be maintained in a bound book. A sample page from a bound
Operating Log (form 7-1623) is shown in figure 17. This book is applicable for use in attended, part-
time attended, or unattended plants or stations. Figure 18 shows sample pages from bound
Operating Log (form 7-1679) which may be more appropriate for use at certain facilities.

All entries in the bound log books shall be make in ink or other indelible writing material.
Corrections shall not be made by erasure or use of ink eradicators. However, errors may be lightly
crossed out so the incorrect notation is still legible, and the correct entry added. The log shall
contain a chronological record of all important events such as starting and stopping of machines,
switching operations, issuance and release of clearances, operation of outlet works or spillways,
trouble experience, etc. The logging of clearances issued or released shall be in compliance with
FIST Volume 1-1 "Power System Clearance Procedure”. Switching Program Forms shall be
considered part of the station log, and shall be accessible at all times, except when in use in the
performance of switching operations.

Routine Information, not obtainable from instrument charts or centralized data logging facilities,
shall be recorded on separate log sheets for selected intervals, as required.

At the end of each 24-hour operating period, the daily records should be reviewed and signed by the
supervisor of station operators. The records should be filed in the local office and kept for a
minimum of 10 years.

At unattended stations, log entries shall indicate the date and time of each visit; describe any
unusual conditions observed or nonroutine work performed; record Information from automatic
equipment such as relay targets, operation counters on circuit breakers or voltage regulating
devices, etc.; and be signed by the person making the entry.
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FORM ?~IB7S MONTH 1%
{NOV. &0
TRANSFORMER BAMKS
j ND. 1 NG, 2 ND. 3
DATE TINE = o0 Ak L GAS on, GAS
| TEMBERAT TRE 7 REAIRITR . TrHFERATURE T REGEURE TEMPERATIIRE FRESSITRE
; :
! |
3.
1 i
YOLTAGE REGULATORS CIRCUIT BREAKERS
HO. 1 NQ, 2 MO, NO,
T
Ol [CaUNTER RARQE oL I:: OUMYER RANCE COUNTER COMFREMOR COUNTER L OMERESSOH]
TEME. mganto | HI |PRES] Lo Trup. [REATING | HT (FRES|I L0 | READING | HE. METER| READING | HR. METER
; i
]
i
{
: |
; i . : [
) ' : i :
: ) - i :
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SAMPLE PAGES FORM BOUND OPERATING LOG (Form 7-1679).
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B. Beading of Revenue Meters

Readings shall be made at least monthly of all revenue meters, and the records retained for at least 6 years.
A sample of Meter Reading form DI- 34, properly filled out to indicate deliveries of power and energy to a
Reclamation customer, is shown in figure 19. This form, or a suitable alternate approved by the Regional
Director, shall be used for recording all monthly billing meter readings.
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RECORD OF METER READINGS

DI-34

UNITED STATES
DEFARTMENT OF THE INTERIOGR

RECORD OF METER READINGS FOR THE YEAR ..1350.
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May_ .| 1318)412]1557,800} 6.3 .|.1,260 |
Apro.. | |30 % A| 683,400 | 6.6 | 1,280 1 .
Mar. .. 1916|316/ 604,800 6.3 ] 1,260 e e
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C. Turbine-Generator Unit Performance

The curves shown in figure 20 show typical performance data of the type available for most Reclamation
hydroelectric units. These curves provide basic data for scheduling loading on hydrounits to obtain desired
water releases and electrical generation with optimum efficiency.

Unit performance data for one specific hydraulic head are determined from Gibson or salt-velocity tests
which are usually performed at a new installation as part of the hydrounit acceptance tests. Data for other
hydraulic heads, within a plus or minus 10 percent range of the Gibson or salt-velocity test head, are
computed by extrapolation formulea to provide a family of curves. Since extrapolation for heads beyond a
plus or minus 10 percent range usually produces appreciable error, measurements, are made at other heads
outside this range, to provide additional data from which to extend the head range, using the same
extrapolation method, until the entire operating head range of the unit has been covered.

In lieu of a family of curves, the performance data also can be made available in tabular form as shown in
tables I and II.

In some Operating Areas, personnel have found that the data presented in that form are more convenient
for day-to-day operating purposes.

Reasonable accuracy in the collection of test data and performance of the related extrapolation ordinarily

will produce results within plus or minus 2 percent accuracy for the head range covered, whether the data
are presented in curve or tabular form.

75 (FIST 1-3 12/89)



OVER EXCITED MEGAWARS

UNLDER EXCITED MEGAYARS

80
ROTOR HEATING LIMIT
. c
s
%
ey
30 “ETATOR
e
40 }‘\\
20 Y
1 MW LIMIT _
o 0} 20| 30] 40| E0] GO 704 80 80 ! 00| | | MEGAWATTS
0
20
MINIMUM _EXCITATION LIMIT
m e
##’?ﬁ B
e Iz
= —_
o < n
ot 1 A-14.49 kv
et B ~3.80 KV
STATOR C=13.11 ®¥
H -
60 . - - HEAT! D ~12.50 K
--u--'—_-“ E - r
10 5
LOSS OF FIELD RELAY
PICKUP CHARACTERISTICS
e
O h
R ™
90 GENERATOR CAPABILITY
JUDGE F. CARR FOWERPLANT
UNITS | &2
2-80000KVA 9SS PF 13RDO Y

(FIST 1-3 12/89)

76

FIGURE 20




TURBINE DISCHARGE - CFE
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TABLE I

SAMPLE OF TABULATED THRBINE-GENERATOR UNIT
PERFORMANCE DATA - OUTPUT IN MEGAWATTS

YELLOWTAIL POWERPLANT

OULPUT WITH ONE UNIT - FULL CATE JULH 72, 1968
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SAMPLE OF TABULATED TURBINE-GENERATOR UNIT
PERFORMANCE DATA -

TABLE 1II

DISCHARGE

IN CFs

YELLOWTAIL POWERFPLANT

TURBINE CISCHARGE IN CFE - GQNE UNIT JULY 22, 1984
WATTS a0 11 1732 178 T4 a7 176 577 478 379
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D. Hourly Load Curves

At certain locations where data from automatic recording or monitoring equipment are not available, or as
a supplement to such Information, It may be desirable to maintain a continuing record of loading on certain
facilities In the form of Hourly Load Curves. Such facilities might include major transmission circuits,
important interconnections with adjacent utilities, individual transformers, etc.

Two standard forms, Nos. 7-1388 and 7-1389, are available for such use. They will permit the plotting of
hourly values over a 1-week period, to indicate the full pattern of loading on a facility for normal weekdays,
weekends, and a full calendar week. The primary purposes of such curves are to show the full range of
loading, illustrate trends, serve as a basis for future predictions, and indicate whether optimum utilization
is being made of a particular facility. Preparation of the curves is not mandatory, but their use could prove
valuable for the above purposes, and for inclusion in reports where such Information might be required.
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Planning continued for the GIea Canyom I%th anniverzary colebratiom.
Invitation letters were mailed and security sead: wers defined and

epardinated with the Park Service. Most iteme appear to be in order for che
eelebratiom plang.

4 weeting wag held with the Park Service to coardipate our effores for
summer guided Loura of the dam.

The aonual Operations and Malntensnce safety meeting was held an Hapeh 30,
Mesting minutes are zvallable from the Safery Office,

Lypa Carpenter from the Structural Eehavior Branch of the Divigion of Dam
Fafery wade & prasentation in Pazxe shout the automated plen/strmctute
wonitoring system he has been developing for CREP facilities, Goals were
get which shew sygtem completien in the Spcing of 1989,

OUERCANTY FIELED DIVISION

canaral}

Dr. Lynn Cobb, concract peycholoplist for CONTACT wisited the Division on
Mareh 2.

The firat pert of the wonth was epent preparing far acceptence testing of
Upit #1 frem Siamens. Halancing end alignment took plase prisy Eo
enérgizing. Persconel Ivem rhe Electric Tower Evanch in Denvar performed
rebnp adingtments on the sxcitation and regulater system, SupervisorTs
recsived mandatory ERD training from UC-170 dering the momth. The new
Zryztel turbine runner zrrived on Mareh 3. The Division Chief and
Maintenance Superintendsnt attended 3 Power Safety Committee meeting in
§alt Leks CEty on Mavch 21, The Division Cniof steved over a few davs to
eonduct addibionel Regiontl OFffice buainess. Several coopanies visited

Morrow Eoint in preparition to anbmitting 4 bid on the uprate work
scheduled at the plant.
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Qperations

Bl ue Mesa reservoir was at el evation 7461.91 on March 31, with 382,733 acre-feet of
wat er inpounded. This represents 46% of |ive capacity. The Aspinall plants
generated 72,420,000 KWH of energy during the nonth. The Mdlina plants produced
3,711,000 kWH of energy, using 988 acre-feet of water. There was no water by-passed
during the nmonth. Blue Mesa experienced 3 forced outages when WAPA's transm ssi on
I'i nes opened. The other plants did not have any forced out ages.

Mai nt enance Branch

Bl ue Mesa - The work force was again concentrated at the plant. Unit #1 was turned
back to Siemens on March 6 for acceptance testing and Unit #2 was taken out of
service on March 16 for teardown. Unit #2 was turned over to Sienmens on March 21
for uprate. Monthly routine work was conpl et ed.

Morrow Point - Routine and nonthly PM work was conpl eted. Air conpressor #2 was
renoved fromservice due to a 50 hp notor failure. The notor was sent out for
rewind at a local shop. Unit #1 was down during the week of March 28 for inspection
by prospective uprate offerors. Sonme work was done on the vibration equi pnent
wiring and probe installation.

Crystal - Monthly routine and PMwork was conpleted. G| line flushing and cl eaning
was started. New turbine runner was delivered and unpacked. The spare turbine parts
were inventoried.

Molina - Al routine and PMwork was conpl eted. The turbine for the |ower plant was
airarced and ground ready for rewelding. Phone Ilines were installed in the new
office. Gavel was haul ed and spread in the lower plant yard. Sone ditch work was
done al ong the upper plant roadway.

Techni cal _Support

The El ectrical Engi neering Technician conpl eted the checkout and startup of Unit #1
at Blue Mesa. Wirk continued on conpleting Unit #1 draw ngs and draw nss for Unit
#2 rewire. Planning and | ayout was started on the Mdlina projects. A new UPS system
was ordered for Blue Mesa. A failed battery charger was sent back to the factory
for repair.

The EEH assisted with testing and startup at Blue Mesa. Assistance was given to
Page wi th SCADA problens at Morrow Point and Orystal. Blue Mesa Unit #2 rel ay
testing began. Assistance was al so given to WAPA with ACC probl ens at Mrrow Point.
The CAD operator continued to turn out drawings relatin8 to the rewires at Bl ue
Mesa.

Safety

There were no notor vehicle accidents nor personal injuries during the nonth. Five
t ool box safety meetings were held during March. Subjects covered incl uded:
housekeepi ng, road conditions, rigging, welding, ventilation, PSSS Section 14, and
CSS Section 2.1 and 2.4. A safety analysis was di scussed on Unit #2 teardown.
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Per sonne
Two tours were given to school groups at Morrow Point. The Facility
Mai nt enance Assistant received NOS training in Durango during the nonth. She

al so spent March 31 in Grand Junction on payroll matters.

FLAM NG GORGE FIELD DI VI SI ON

Adm ni stration

I n Warehouse #1, housing itens were inventoried, 32 itens were added to the
Stores system and two nore sets of pallet racking were added. Barbara
Wallin fromthe Regional Ofice assisted the supply clerk in listing 76
itens as excess. GSA sal e of pick-up 1-113802 was conpleted. Supply trips
will be made to Vernal on Wednesdays for requisitions received by Monday and
itens can be picked up at the warehouse. Recruiting for electrician
tenporary, and sunmer positions is in progress. A pronotion board to pick
candidates to be referred for the Mintenancenman position at Fontenelle was
hel d. The vendor installation of carpets and blinds is proceeding on an as-
needed basis. A rural route nail box has been installed for the receipt of
incommng mail by 10:30 a.m Flam ng Gorge now has the responsibility of
calculating the bill to the Forest Service and the Central Finance Ofice
has the responsibility of transferring it electronically. Abill was
submtted for $76, 000.

perations

The | ake el evation at 12 p.m, Mrch 31, 1988 was 6021.20 feet. The
correspondi ng storage content of 3,020,000 acre-feet is 81% of capacity. The
el evation increased 0.12 feet with a correspondi ng storage change of 5, 000
acre-feet. The inflow for the nmonth was 85, 150 acre-feet. Total discharge
was 80, 150 acre-feet, all of which was used for generation. Total generation
was 28,594,000 E ~H, 15,166,000 KWH | ess than the previ ous nonth.

There were twenty cl earances placed and issued this nmonth. Al three units
wer e unavail able for one week this nmonth for schedul ed nai nt enance and
repl acenent of the grounding transforners and surge capacitors. There was
one unschedul ed outage this nmonth on Unit #2 due to a failure of the
generator breaker to close. It was found that the operating spring had
failed to recharge. This was corrected.

Mai nt enance

Al PMwork was conpleted. The gate indicators for the SCADA- RTU were

adj usted and the grounding transforners and surge capacitors were repl aced
on all three units. The Pernmanent Magnet Generator (PM5 on Unit #1 was
overhaul ed including all bearings and insul ati on bushings. Scaffold brackets
were installed in the draft Cubes, the governors were checked out, the twn
strainers cleaned, and the plug valves greased on all three units and a
surface of about 20 square inches on Unit #3 turbine runner was arc aired
and rewel ded. Louvers were installed in the access doors on the face
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of the dam the security hinges were changed, and spillway access | adder
guards were installed. Aclosed circuit T.V. nonitor and a new wi ndow were
installed in the visitor center for security observation of tourists, and
the VCR control s have been changed. The streets were swept and about 30
hours were spent in plowing snowin Dutch John. The rebuilt airport water
ponp was reinstalled. Housing nmai ntenance began at 125 Second Ave.
continues at 109 Third Ave., and was conpleted at 103 Fourth Ave

FONTENELLE
Mai_nt enance

Al PMwork was conpleted. The Bridget Valley El ectric contractor placed new
pol es so that the 69 KV transmssion line can be relocated to all ow

pl acement of the concrete curtain for the damnodification. Pontenelle
personnel supported the relocation by assisting with the transfer of station
service to Wah Power and Light and by operating the standby generator as
required, nmet with regional |and use people for two days and did sonme
prelimnary work for the noving of sone cattle guards, trimmed the trees
that were growing into the tel ephone lines, and installed fluorescent lights
in the basement of one residence. The powerpl ant nmachi ne shop was

strai ghtened up, an inventory of tools was taken, and replacenent tools and
stock were requisitioned. The Bureau contractor has been hauling in nore
rock for the riprap

Safety

There were no vehicle accidents nor lost time accidents during the nonth of
March. This field division has driven 103,059 mles since the |ast vehicle
acci dent on January 15, 1987 and has worked 35,603 nan hours since the | ast
lost tine accident. A Ceneral Safety Meeting was held on March 10, 1988

whi ch included a presentation by Oficer Sig Bru of the UWah H ghway Patrol
A VHS vi deo tape produced by Vol kswagen Anerica and provi ded by the regiona
office on the topic of drinking and driving has been nade avail abl e for home
viewing. It is directed toward young drivers and those who have viewed it
say that it is a good presentation which is well worth watching. Flam ng
Corge and Fontenelle are now conpletely free of all PCB's with the renova
of the grounding transforners and surge capacitors.

GLEN CANYON FI ELD DI VI SI ON

Adm ni stration

Duane Berrier attended a one day neeting at the E&R Center in Denver
Colorado to try for a wap up of the Westinghouse generator uprate contract
for the den Canyon units.

Amah Jou attended a one week training class on specification witing, and
Ron Johnson attended a two day Harris control user neeting held in Port
Col l'ins, Col orado
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Richard Wiite attended a one day neeting in Bakersfield, California; the
subject was on oil spill on the Colorado River, put on by the Al Anerican
Pi pel i ne Conpany.

Duane Berrier and Gary Kuhstoss attended the one day Regional Annual Power
System Safety Standards Commttee Meeting held at the Salt Lake Regi onal
of fice.

Per sonnel
M. Jeffery Waite, Powerplant Operator, transferred fromthe Corp. of

Engi neers in South Dakota co d en Canyon, reporting for work on March 2,
1988.

Qperations

Lake Powel | el evation decreased 0.06 feet during the nmonth to 3681.69 with
22,165,000 acre-feet of storage or 88.7%of full capacity. Calculated inflow
was 688,310 acre-feet and gross generation was 340, 020,000 KWH. Daily
average flow passing the damwas 11,263 cfs. Peak | oad was 1019 MNat 2000
hours on March 28, 1988, and average load for the nonth was 457 MN

There was one unschedul ed outage and seven switch orders were conpl et ed.
Wat er seepage in the damincreased 68.9 gallons per minute to 2801.7.

Conput er Support Branch

Progress continued on SCADA this nmonth, although we are continuing to have
software problens with the datalink. Al so, RTU devel opnent system update

whi ch was scheduled to arrive in the beginning of the nonth has been del ayed
6-8 weeks. The contractor has been urged to expend nore effort solving the
last few critical discrepancies so we can start availability testing w thout
nore excessive del ays.

The Unit #1 protective relay calibration was conpleted this nonth. An

i mproved Solid State canmera was tested with the security system but found
only to be adequate indoors with lighting. About a week was spent repairing
the old PBX, and the requisition for its replacenent was issued.

Engi neering - Electrical

Work continued on the el evator upgrade contract with Texas El evator. Parts
were ordered for renote read-out in the control roomof the visitor center
wat er tank.

Work is progressing well on the visitor center audio-visual room

Coordi nati on continued with WAPA on novi ng breaker controls to the
swi tchyard and on unit dropping system changes.

(FIST 1-3 12/89) 86




APPENDIX A. - Continued

Page 6
Test bl ocks for the Page punp energy netering calibration were installed
A requisition was made for spare parts for CGeneral Electric AR Al breakers.

Sorre spare bushings were identified and tagged and WAPA was i nforned about
bushings in the warehouse that are for equipnent in the swtchyard

Work continued on bringing electrical drawi ngs up-to-date

Plans were nade to install an alarmswitch in the river outlet vault near
the machi ne shop to warn of any |eaks there.

Engi neering - Mechani cal

Unit #1 Seal Rings - The seal ring inserts have been replaced by 0.5 inch
wel d build-up. The seal ring inserts installed by fasteners in 1984
cracked through the bolt holes. (See Mechanical Engineer's activities
reports for January and February 1988.) The finished seal rings by weld
build-up basically ook like the inserts except there are no fasteners

i nvol ved and the material is AMPCO Wl d Rod #46 which is nickle-al um num
bronze.

Pi stons for hydraulic brakes have been rechroned and assenbl ed.

New Scan-Pac non-asbestos, non-netalic brake shoes have been specified and
will be used on Unit #1

New exciter fan has been specified and purchased for Unit #1.

Heat exchangers (transforner oil coolers) have been installed on all three
K1A transforners to solve transformer overheating problens.

Weirs have been installed throughout the damto replace broken and | eaki ng
weirs.

Tai | bay access stairs specification and draw ng have been prepared and
will go out for quote in April 1988

A new 150-ton crane hook has been install ed on the northeast crane. Both 150-
ton crane hooks on the east side of powerplant have been replaced due to

cracks.

New air conditioning for conpressor and el ectrical areas have been
i nvestigated and prelimnary design data has been prepared

Mai nt enance Crews

Maj or work during March continued with the welding of Unit #1 seal ring
repair, nuch progress has been nade, they have noved to the upper sea
ring and are continuing the wel ding process. Mjor work continues on the
nodi fication of the visitor center projection room both jobs are to be
conpl eted by May 2, 1988
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G her work performed in March included the painting and sandbl asting of
the ring follower, the painting of the w cket gates, shift ring, and jet
tubes, grinding on the interior of the turbine wheel, spring | amn

mai nt enance, mnor breaker naintenance, preventive mai ntenance checks, and
m nor visitor center, dam and powerpl ant mnai ntenance.

Safety

Weekly tool box mneetings were conducted by the forenen with their crews.
The subjects that were covered include:

Be a safe boater; boating season has started and there are many
peopl e on the | ake drinking and having a good tine.

Know t he machi nery you are operating. A conplete check shoul d be
done before operation starts.

Use proper lifting procedures to prevent injury to you or someone
el se.

Be careful when around wel ding as the flash could cause injury to
the eyes.

Cl ean your work area after you are finished.

Hands-on fire extinguisher training. Used C02 and Hal on for
comnpari son.

Use grounding strap while working close to the power |ines.
Wear safety gl asses while doing any kind of grinding work.

Report any hazardous situations to your supervisor so they can be
corrected as soon as possible.

Transforner clearance, nmake sure the clearance is what you want.
Check the grounds, etc.

Request any cl earance you feel you need. Do not open the PT cubicle
wi thout de-energizing the circuit. Control circuits can be turned
of f and tagged using danger tags. Notify operations if you changed
status of the punps.

Di scuss the cl earance on K1A and groundi ng procedures.

Bomb threats, tel ephone procedures, evacuation, and shutdown
procedures were all discussed.

Boring bar, welding, and grinding hazards in the turbine.
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When sratting & projest, make lisc of matérfals you will need
bufars golng to the job site.

Wehicied akould be ihspected before using. Chesk oll, =as, werer,
snd tires; it anly takes p minute and could prevent mejor damspe.

Discusaed acqidents that have happened on the project and ways
zo =liminace chem.

There werm no veporcable eeccidents £or the month of Marah.

Glen Ganvon Do permonnel have worked 120,249 wenhoure since
the last repartadle accidenE.

Glen Canyon Dam peretontl hawe deiven 12,597 siles eine= che
Yast repartable accident,

httaeknent

a: Chiaf Divigion of Powar M Techhical Servicas, BER Cantwr
Aotw: D-600 {w/ehel)l
Uhief, Hater and Land Yechhical Servicssd £k Cenker
BErtpy =450 (wiencll
Chief, Plaming Gorge Fleld Diviaion, Dutch Jebn, tstah (w/ancl:
Thiaf, Curecarti Fisld Diwvision, Montzose, Colarads budencl)
Chief,. Flan Canven O&W Divizion (w/encl)
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POMMS ACTI VI TI1 ES
Col orado River Storage Project

March 1988

FLAM NG GORGE FI ELD DI VI SI ON

Everything is working satisfactorily. Ni ne new special work orders
have been initiated and five have been conpl eted this nonth.

GLEN CANYON O&M DI VI SI ON

Routi ne work continued in the POMS office, with the April work
pl anni ng nmeeting for supervisors held on March 24, 1988.

Twenty-one trouble reports and work requests were conpleted in
March with twenty-seven reports still outstanding.

April PM packets were distributed to all the foremen. Wrk on Unit
#1 is still in progress with an estimted conpl etion date of My 2,
1988.

The following Special Wrk Orders were added to the schedule for
Mar ch:

G8041 PAI NT HANDRAI LS 7 LADDERS/ PP/ DAH/ TUNNEL

G8043 | NSTALL SAFETY RAI LI NG SECURI TY CAMERA

G8044 | NSTALL TRANSDUCERS/ CCH- REAR OF CONTRCL ROOM

GB045 REPLACE GASKETS 230 KV SPARE UNI T TRANSFORMER

G8046 UNI T #8/ CHANGE BEARI NG TEMPERATURE SLEEVES

G8047 | NVESTI GATE WAREHOUSE ELECTRI CAL FACI LI TI ES

G8049 | NSTALL VENTI LATI ON TO WORK AREA BEHI ND ELECTRI CAL SHOP
G8050 | NSPECTOR/ LI QUI D WASTE STORAGE FACI LI TY
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POVWER SYSTEM SUMMVARY REPORT
PRQIECT FI ELD DI VI SI ON
Mont h Year

A. GENERAL OPERATI ONS

The plant was operated with an average rel ease of 603 cfs through the
month. Unit 5 was operated at full load during the first half of the
month, and Unit 1 the second half. Unit 4 was used to generate parti al
days. The gross generation was 1,245,000 kWh for the nonth, with a peak
hourly output of 2,800 kWh.

No |ine outages occurred during the nonth.

The operating staff issued a total of five clearances, hotline orders,
and swi tching progranms during the nonth.

The reservoir level remained fairly constant through the nonth at el eva-
tion 4239.79. The total average flow was 603 cfs, all of which was used
for generation.

The mean average tenperature for the month was 33.7 OF, with a low of 9
OF on 5th of the month and a high of 60 OF on 29th day of the nonth.
Precipitation for the month totaled only .13 inch, with .06 inch
recorded on 18th day of the nonth.

B. PONERPLANT AND SW TCHYARD NMAI NTENANCE

Al daily, weekly, and nonthly maintenance itens were conpl et ed.

Continued testing irrigation punp kilowatt-hour neters, which were due
for maintenance.

Unit 2 governor was repaired during the month. The governor acted
erratically and hunted whenever we attenpted to synchronize to the
Iine. The dashpot was di sassenbl ed and exam ned. Several new parts had
to be manufactured, including the main dashpot piston. After repair,
the governor is operating nornally.

Unit 7 was returned to service after sandbl asting and painting of the
scroll case, draft tube, and runner. Corrective mai nt enance was
perfornmed on runner and di scharge cone with nol ecul ar netal. Al

el ectrical and nechani cal maintenance itens were performed, and the
unit was cleaned. The unit was ranp tested. Governor punp-up tinme was
dranmatically inproved by rebuilding the check valve on the pressurized
governor oil pipeline.
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Unit 5 was renoved from service on 24th of the nonth. The rotor was pull ed
and cleaning is comrencing. A small section of the stator winding is being
coated with new insulating varnish to see if we can control the amunt of
oil oozing fromthe coils. If the test is successful, we will coat the
entire wi nding during the next maintenance period. The upper guide bearing
was renoved and | arge new cracks were observed in the babbitt. The spare
bearing was renoved from storage, and is being sent to a nmachi ne shop for
boring and cutting oil grooves into the babbitt.

C. M SCELLANEQUS NMAI NTENANCE

Renodel i ng of the Ofice Building | obby is continuing. At the end of the
month, all new walls have been installed, trimis finished, and painting
is beginning. The utility roomis conplete.

The mai nt enance crew began the repair of the North Side Canal on 23rd of
the nonth. The ice in the canal had built up to 18 inches thick and the
first step was to renove an area of ice to work in. The work area was
lined with sandbags, and punped dry. Excavation of the defective concrete
i s proceeding.

D. PERSONNEL CHANGES

No personnel changes this nonth.

E. SAFETY

No accidents occurred during the nonth.

The nonthly safety meeting was held on the 26th of the nonth. Discussion
centered on fire extinguishers and piezonmeter well readings during the

i ncl enent weat her.

F. TRAI NI NG

Power pl ant Operators received a total of 37 hours of training on various
subj ects during the nonth.

G NOTABLE OCCURRENCES

A pronotion panel was convened to consider the candidates for the Facility
Manager position on the project.

92 (FIST 1-3 12/89)






