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Gentlemen:

GENERAL DESIGN CRITERIA 17 ANALYSIS
NORTH ANNA UNIT NOS. 1 AND 2

In accordance with our December 1, 1981 letter, Serial No. 908B, this
letter tvansmits to you the final results of our GDC-17 Analysis. The scope
of our analysis is based on all the guidelines and reguirements set forth in
the NRC's August 8, 1979 letter, entitled "Adequacy of Station Electrical
Distribution System Voltages," the NRC's June 25, 1980 letter, which included
a "Request for Additional Information Regarding the Adequacy of Station
Electric Distribution System Voltages," and our April 2, 1981, telephone
conference with Mr. L. B. Engle and with Mr. 2. Udy of EG&G.

Our basic assumptions were outlined in a May 20, 1981 telephone conference
and were restated in our July 24, 1981 letter, Serial Number 908A, in our
December 1, 1981 letter, BSerial RNumber 9088 and in our January 20, 1982
letter, Serial Number 017. The interpretation is as follows:

In the analysis of voltage conditions available from the Reserve Station
Service System (RSSS), we are assuming that the worst case would be for
Unit 2 to have all of its loads on the reserve, while Unit 1 has only its
8I activated safety loads and intake structure locads on the reserve. We
are able to make this assumption on the basis that Unit 1 has a generator
breaker which provides the capability of ¢tripping the unit without
transferring loads to the reserve system. We feel that the "accident" or
the "anticipated transient in the unit being analyzed" discussed in item 2
of "Guide for Voltage Drop Calculation", which was the second enclosure
with your August 8, 1979 letter, does not include the occurrences that
would cause Unit 1 to transfer loads to reserve at the same time that Unit
2 is fully loaded from the reserves.
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We have performed our analysis on this assumption that Unit 1 non-safety
loads do not transfer to the reserve station service system. In addition,
analysis has been conducted assuming that certain operating restrictions will
be followed and modifications will be installed.

The results of the analysis meet the GDC-17 criteria and are summarized
below.

The results of our voltage profile analyses are acceptable. There are no
cases in which an emergency bus is predicted to separate from its off-site
source. There are also no cases where unacceptable steady state voltages
occur. The analysis of the ampacity and the current loading on all equipment
predicts some equipment to be overloaded under certain conditions. These
predicted overloads do not result in unacceptable loss of life for equipment
nor do they result in possible simultaneous or consequential loss of off-site
power sources. Therefore, there is no impact on safety and results of the
analysis satisfy the GDC-=17 criteria.

OJur compliance with the GDC-17 criteria is based on implementing certain
modifications and operating restrictions which were assumed in our detailed
analysise.

The operating restrictions include:

(1) Generator bus voltage must be maintained at an adequate level to
ensure acceptable voltages are maintained on a "J" emergency bus
fed from a station service bus.

(2) Load on a station service bus must be limited when a "J"
emergency bus is fed from it.

(3) 1If Vepco installs the Unit 2 emergency to station service bus
ties, then, when emergency bus 2H is transferred to ¢nd fed from
station service bus 2C, emergency bus 2J must be traasferred to
a power source other than station service 2C within 1 hour.

(4) The existing load shed, which is initiated when both units load
to the Reserve Station Service transformers (RSSTs), will be
enabled at all times when 1) one unit is on line and the other
unit is in startup, 2) both units are on line, and 3) both units
are in start up.

(5) A program will be established to ensure station operation is
consistent with the assumptions made in the GDC~17 analysis.
The proaram will specify the appropriate corrective actions to
be taken if transmission system voltage goes outside the range
of 505 KV to 535 KV.
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The modifications include:

(1) Rerate all motor operated valves (MOVs) to assure starting at
predicted voltages. Motors on certain MOVs may have to bhe
replaced. (The full scope for MOV rerating/motor replacement is
still being developed).

(2) 1Install a load shed scheme to remove certain motors when Unit 2
transfers to the RSSTs simultaneously with a Safety Injection
(SI) or Containment Depressurization Actuation (CDA) occurence
on Unit 1.

(3) Trip the 34.5 KV reactors in the switchyard when an SI or CDA
occurs on either unit.

(4) Install overvoltage alarms on 4160 and 480 volt emergency buses
to alert station personnel to the need to protect equipment
against high voltage.

(5) Modify RSST load tap chanjer (LTC) control to eliminate all
delays in LTC response during the first three minutes of a SI or
CDA event on either unit and on transfer of unit loads to the
RSS system.

(6) Block the auto starting of large non-IE motors, when the station
service bus feeding the motor is fed from the same source as an
emergency bus of a unit experiencing an SI or CDA.

(7) Eliminate the automatic transfer of emergency buses from the
Reserve Station Service to the Normal Station Service.

(8) When a unit experiences an SI or CDA and the "G" bus tie breaker
is closed, then all circulating water pumps on the unit
experiencing the accident will be tripped.

We plan to implement these modifications during currently scheduled
maintenance and refueling outages in 1982 and 1983. Completion of all
required modifications is anticipated for Unit 1 by the end of the fourth
refueling and for Unit 2 by the end of the maintenance outage following its
second refueling. We will keep you advised of our modification implementation
schedule. The operating restrictions will be implemented by July 1, 1982.

A detailed review of our analysis is provided in Attachment I entitled,
"Summary of GDC-17 Analysis Report."

In telephone conferences on January 29 and February 1, 1982 with Messrs.
L. B. Engle and R. Trevatte and Mr. A. Udy of EG&G, you have requested that we
expand our analysis by analvzing the effects of Unit 1 non-safety loads
transferring to the reserve station service system during worst case
conditions rather than remaining in a backfeed condition on the normal station
service system (a capability made possible by the generator breaker). The
additional analysis is provided in Attachment II.



VikGinia ELECTRIC AND PowER COMPANY TO Mr. Harold R.

Denton

Should you need more information, please contact us.

;o. LSSt

Attachments

cc:

Mr. R. C. DeYoung, Director

NRC Office of Inspection and Enforcement
Division of Reactor Operations Inspection
wWashington, DC 20555

Mr. J. P. O'Reilly, Regional Administrator
Office of Inspection and Enforcement
Region II

101 Marietta Street, Suite 3100

Atlanta, GA 30303

H. Leasburg
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SUMMARY OF GDC-17 ANALYSIS REPORT

I. ELECTRICAL SYST*M

We are analyzing the electrical system shown on Appendix A. The Unit 1
generator breaker and normal to emergency bus ties, bus 1B to bus 1lH and bus
2B to bus 1J, are installed. The installation of the Unit 2 ncrmal to
emergency bus ties, bus 2C to bus 2H and bus 1A to bus 2J, is under
consideration. We previously indicated their installation would be completed
during the upcoming Unit 2 refueling outage (Spring, 1982). However, we have
delayed their installation since higher priority modifications require
implementation during this outage. The administrative ties between buses 1lH
and 1lJ are removed. The administrative ties between buses 2H and 2J will be

removed if the normal to emergency bus ties are installed.

With tne generator breaker in service, Unit 1 start-ups are accomplished
with the Normal Station Service buses being fed from the Normal (Unit) Statiorn
Service transformers (normal SST's), back-fed from the 500 kv switchyard,
rather than from the Reserve Station Service transformers (RSST's). For the
majority of Unit 1 to.ps. Unit 1 will cont.nue to have its Normal Station
Service buses fed from its normal SST's. Unit 2 Normal Station Service buses
are fed from the RSST's only during start-ups and when Unit 2 trips off-line.
This arrangement reduces the probability of combined loading from both Units'

1 and 2 normal and emergency buses on the RSST's.

cdk/1168A/8
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We previously indicated to you that an automatic operating feature was
incorporated into the control of the bus ties. Under certain conditions, our
analysis indicated that the automatic transfer from the reserve station
service feeder to the normal station service feeder has a low probability for
success. On this basis we are removing the automatic portion of this
transfer. The only automatic transfer from either offsite source will be to

the diesel generator.

The transmission system voltage range at the 500 XV switchyard is 505 KV
to 535 KV. This range is based on analysis of system voltages for extreme
conditions of unit outages and loading., We will establish a system plan, to
become Appendix B, which outlines action to be taken to ensure the voltage

stays within these values. This plan will be submitted by July 1, 1982.

II. ELECTRICAL EQUIPMENT RATINGS

A Transformers

The 500/36.5 KV transformers which feed the RSST's are tapped at
500.0 KV and are rated for 112 MVA at a 65°c winding temperature
rise. The 22/500 XV main step-up transformers are tapped at 512.5 KV
and are rated for 1108.8 MVA at a 65°c winding temperature rise.
The 34.4/4.16 KV RSST's are tapped at 35.3 KV and are rated for 33.6
MVA at a 65°C winding temperature rise. The RSST's have load tap
changers (LTC's) on their secondary terminals which are set to
maintain a 4317 volt output and which will provide a + 1l0% voltage
adjustment over fuil range operation. This adjustment capability is
provided by 32 taps, each of which provides a 5/8% voltage

adjustment.

cdk/1168A/10



The 22/4.16 KV normal SST's are tapped at 20.9 ¥V and are rated for
22.4 MVA at a 65°¢C winding temperature rise. The 4.16/.48 KV
emergency bus load center transformers are tapped at 4056 V and are

rated 1333 KVA at a 55°C winding temperature rise.

Cables

The mit 1 and Unit 2 4KV feeders from the RSST's to the normal buses
are commonly fed from the RSST's to the turbine building wall on 5"
aluminum tube bus, which is rated at 6160 amps. Ffrom the turbine
building wall, the Unit 1 and Unit 2 feeders separate and they each
consist either of 2-2000 MCM copper cables per phase, rated at 3043
amps, or the 2000 MCM copper in series with 3000 amp bus duct. The
4KV feeders from the RSST's to the transfer buses consist of 4-2000
MCM aluminum per phase, with a continuous rating of 1660 amps. The
large difference in rating between these two sets of feeders occurs
since the transfer bus feeders are routed in underground ducts. The
4KV feeders from the transfer buses to the emergency buses consist of
2-1000 MCM aluminum per phase and are rated at 994 amps. The 4XV
feeders from the normal busges to the emergency buses consist of
2-1000 MCM aluminum per phase and are rated at 1084 amps. The 4KV
feeders from the normal SST's to the normal buses consist of 4-1500

MCM aluminum per phase and are rated at 3560 amps.

cdk/1168A/11
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D.

4 KV Switchgear

The 4KV normal bus feeder breakers, fed from both the normal SST's
and the RSST's, are rated for 3000 amps. The 4KV emergency bus
feeder breakers are rated for 1200 amps. The 4KV breakers, on the
transfer or normal buses, which feed the emergency buses are rated
for 1200 amps. The transfer bus feeder breakers are rated for 3000

amps .

Generator Breaker

Information concerning the Unit 1 22KV generator breaker was
requested in a May 20, 1981 telephone conference and in your December
28, 1981 letter. Our September 23, 1981 letter, serial no. 908B,
supplied the information requested on May 20. To answer your
December 28 letter, we have summarized portions of our September 23
submittal and included the additioral information requested. The

requested information is as follows:

1. Sources of Operating Power:
The breaker is supplied wich two separate 125V D.C. control
circuits. One circuit feeds the primary tripping circuit and
the closing circuit. The other circuit supplies the back-up

tripping circuit.

A single 480 v source, using several circuit breakers for
isolation of the supplies to the individual components, supplies
the redundant air compressors and water pumps. The compressed

air 1is wused for breaker contact movemant and additional

interrupting capacity. The circulating water is used for

breaker cooling.

cdk/1168A/12
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Basis used for Generator Breaker Sizing:

a. Number of phases 3
b. Frequency, iz 60
Ce Operating voltage, KV 22 + 5%
d. Maximum voltage, KV 36
@ Voltage range factor 1.0

£. Basis impulse insulation level (BIL), KV crest_ 170

g Power frequency withstand voltage, KV 75
he Continuous current, A 30,500

"Breaker shall be capable of closing and latching

interrupting the maximum fault current (worst

asymmetry) available from a system with the following

characteristics:

Percent impedance on 100 MVA base 1.75

X/R Ratio 102

Maximum Voltage (normal operating-=RMS) 23.1KV

Minimum Voltage (normal operating-RMS) 20.9KV
i. Operating duty cycle C0-158-CO-5min-CO

3o Permissible tripping delay, sec

(as defined in ANSI Std C37.04) 1

ks Interrupting time, on 60 Hz basis, cyclas 4

1. Hottest spot temperature rise



(conductor) , % 63
Hottest spot temperature rise

(enclosure), % 15

The impedance value specified is a result of computer

analysis of potential worst case electrical faults.

3. Generator Breaker Design Specifications:

a.

b.

cdk/1168A/14

Manufacturer's designation DR36V1750D

Operating mechanism

i. Type Electro Pneumatic
ii. Normal operating pressure 423/2130 psig

(Breaker internal /
storage tank)
iii. Minimum operating pressure 315/2060 psig
required for rated circuit breaker (Breaker internal /
interrupting capability storage tank)

iiii. Number of stored operations without

air supply from the compressor station 3
Rated maximum voltage * 23.1KV
Voltage range factor 1
Frequency 60
Continucus current rating 30500 A

Symmetrical current interrupting

capability at rated operating voltage 155000 A

Asymmetrical current interrupting
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capability at rated operating voltage
Basic impulse insulation level (BIL)
Power frequency withscard

Shurt time, 3-sec, current rating
Closing and latching current
Capacitive current switching capability
Circuit breaker interrupting time
(based upon 60-Hz)

Circuit breaker closing time

(based upon 60-Hz)

Maximum transient recovery voltage
Maximum noise level at any point

five feet above base due to circuit
breaker operation

Weight of one assembled circuit
breaker pole

Shipping weight of one circuit
breaker pole

Shipping dimensions of one

circuit breaker pole

Total shipping weight

* Insulation level (max. rated voltage): 36KV

*# (Considering 60% asymmetry which is more than adequate

4.

cdk/1168A/15

Protection Against Out-of-Phase Operation:

** 232000

A

170 KV~cie

st

75 KV
155 KA
600 KA

30500

4 cxclcs

14 cxclos
6 KV

132.4 db

6830 lbs

8850 lbs

66" x 134" x 1

20%

3 x 8850 lbs

The generator breaker may be closed in one of two ways.

first

is by wusing the auto=-vynchronizing

circuitry.

The

The

auto-synchronizing relay adjusts the generator voltage and speed



to match the system's characteristics prior to closing the
breaker. In the second method, the operator matches generator
voltage and frequency with those of the system Dby usira two

voltmeters and a synchronizing scope, then closes t. . breaker.

S. Testing Requirements:
The testing required by Vepco was as follows:

a. Each item of equipment and all similar equipment
supplied as spare parts shall be given the Seller's
routine factory tests and other tests, as specified,
to insure successful operation of all parts cof the

assemblies.

be Design tests shall be performed on one item of
equipment of each type and rating furnished. Tests
made on equipment of the same type and rating as the
equipment being furnished will be acceptable as design

tests.

Ce Factory test equipment and test methods shall conform
to the applicable requirements of ANSI, IEEE, and NEMA
Standards and shall be subject to approval by the

Purchaser.
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de. Circuit Breakers

i. Routine Tests. Routine tests shall be made as

specified in the Section titled, "Production
Tests”™ in ANSI Standard C37.09, "Test Procedure
for AC High-Voltage Circuit Breakers”.

ii. Design Tests. Design tests shall be made as

specified in the Section titled, "Design Tests"
in ANSI Standard C37.09, "Test Procedure for AC
High-Voltage Circuit Breakers".

iii. Air Compressor Plant Tests. Each air compressor

shall be given the manufacturer's standard
production test and the controls shall be given
dielectric tests and a complete operation test

after assembly.

Attached Appendices C, D, E, and F provide the testing performed
and test results for the generator breaker, the cooling plant,
the air compressors, and the pneumatic ccntrol cabinet,
respectively. The Brown Boveri Co. Standard Inspection Plan
regarding the breakers was included in our September 23 letter

and is omitted here for the sake of brevity.

The preoperational tests and periodic tests performed on the
breaker are presented in Appendix G and H, respectively.
Periodic tests and maintenance are completed during refueling

outages, which occur approximately once every 18 months.



E. Motors
The 1E motors are all fed from the emergency buses. The 4KV IE
motors are rated for continuous operation at 4000V + 10% (3600 to
4400V) and will start with voltages as low as 2800V (70% of 4000V).
The 480V IE motors are rated for continuous operation at 460V + 10%
(414V - 506V) and will start with voltages as low as 322V (70% of

460V) .

F. MOV's
The lE MOV's are presently rated for continuous operation at 460V +
10% and require 90% of 460V to start. The MOV vendor has indicated
that, based on their records of valve torque reguirements, the
majority of MOV's which start on either containment depressurization
actuation (CDA) or safety injection (SI) may be rerated for starting
at 80% of 460V. We are pursuing the MOV rerate, which will be

discussed in the Motor Jperated Valve Analysis (section VI).

Ge Contactors
The lE contactors which are used to start and stop motors fed from
motor control centers (MCC's) are rated for 115V + 10% (103.5V =~
126.5.\7). They will pick-up at 86.3V (75 & of 115V) and will drop out

below 69V (60% of 115V).

cdk/1168A/138



III. ANALYSIS ASSUMPIIONS

A.

cdk/1168A/19

The 500 KV switchyard voltage is assumed tc remain within the
505 KV = 535 KV previously specified. Worst-case transmission
system analysis indicates that the maximum switchyard voltage
drop caused by either one or both North Anna units tripping
off-line will not exceed 15 KV. In our analysis, we assumed a
15 KV voltage drop would occur instantaneously with the CDA or
other anticipated transient being analyzed. Initially, we
analyzed the same accident condition twice, once with a voltage
drop from 535 KV to 520 KV and once with a voltage drop from 520
KV to 505 KV. Results for the latter case proved to be the
worst. For thc results we are submitting to you, we have
assumed a switchyard voltage drop from 520 KV to 505 KV upon the

occurrence of the condition being analyzed.

The LTC tap position just prior to a condition being analyzed is
determined by the loading on the RSST's (generally just
emergency bus and intake structure loads) and by assuming 520 KV
in the switchyard. At the instant a particular condition
occurs, the switchyard voltage is assumed to drop to 505 KV and
loading caused by the condition is assumed to occur (e.g.,
emergency loads starting and normal buses transfering to the

RSST's )«



D.
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Voltages at this instant are calculated based on the LTC tap
position prior to the condition occurrence. Final voltages are
based on the LTC correcting as required with the switchyard

voltage still at 505 KV.

For all turbine and reactor trips, with the e«vreption of
electrical abnormalities and turbine thrust bearing failure, the
generator breaker (the generator breaker refers to the 22 KV
breaker on unit 1 and the two 500 KV breakers on unit 2) will be
tri,vad 30 seconds afterwards. The normal station service buses
transfer from the normal SST's to the RSST's when the 500 KV
breakers of their respective unit are opened. Cur studies
assume that the Unit 2 normal bus loads are transfered to the
PSST's immediately upon the occurrence of the condition being
analyzed. This is a conservative approach to the voltage

analysis.

The current and voltage analyses are being conducted in
accordance with our interpretation of item 2 of the "Guidelines
for Voltage Drop Calculations"™ which was attached to the NRC

letter dated August 8, 1979. The interpretation is as follows:



In the analyses of voltage conditions avail ble from the Reserve
Station Service System, we are assuming that the worst case
would be for Unit 2 to have all of its loads on the reserve,
while Unit 1 has only its SI and CDA activated safety loads and
intake structure loads on the reserve. We are able to make this
assumption on the basis that Unit 1 now has a generator breaker
which provides the capability of tripping the unit without

transferring loads to the reserve system.

wWe feel that the "accident" or the 'anticipated transient in the unit
being analyzed" discussed in item 2 of the above reference, does not
include the occurrences that would cause Unit 1 to transfer loads to
the reserve at the same time that Unit 2 is fully loaded from the

reserves.

Our basis for the above assumption is that the Unit 1 generator
breaker greatly reduces the probability of loading the RSST's with
the Unit 1 normal station service buses. Therefore, the probability
that Unit 1 normal station service buses transfer to the RSST's

during worst case voltage conditions is extremely sm-il.

cdk/1168A/21
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I. Additional assumptions that were made concerned anticipated
modifications which we incorporated into our analysis. We will
be tripping the 34.5 KV reactors for the conditions studied. 1In
our studies the reactors were considered to be out of service at
all times, which provides the worst case LTC tap prior to the
condition being analyzed. The LTC's were assumed to Dbegin
correction immediately after the occurrence of the analysis
condition rather than delaying f-r the 30 seconds presently

designed into its response.

Our analysis has been directed at identifying and addressing worst
case conditions. We have not directly analyzed every possible
combination of bus ties. By observation and through the use of
engineering judgement, we have ensured that all combinations have
been analyzed and the proposed modifications will correct all

deficiencies identified as a result of this study.

IV. EQUIPMENT LOADING ANALYSIS

The purpose for this portion of the analysis is to ensure the reserve
station service system can adequately handle the safety and nonsafety
loads which it is required to supply and to address any overload which
might occur due to load transferring to the reserve system. This analysis
assumes all sequenced loads are energized and a steady state loading has
been achieved. Loads analyzed include the maximum load necessitated by
the event and the mode of operation of the plant at the time of the event
as well as all loads caused by expected automatic actions and manual

actions permitted by administrative procedures. The analysis, rather than

cdk/1168A/23



taking credit for load diversity of major loads, maximized loading on
individual pieces of equipment. Summation of the loads used to analyze a
single event would exceed the actual total load of the event because, in

actuality, not all loads run all the time.

The loading conditions analyzed included all combinations of the units at
100% power, start-up, tripping, and tripping with a CDA, with the
exception of two wunits simultaneously in start-up and two units
simultaneously tripping with CDA's. These conditions were analyzed for
all combinations of supplying the emergency buses. The Equipment Loading
Analysis Tabulation, Appendix I, provides results for worst case loading
as defined above. While the majority of the equipment will not experience
an overload, some of the equipment may possibly become overlocaded. These

cases are discussed below.

A. 4 KV Normal Service Bus Feeder Breakers

The 4KV normal station service bus feeder breakers to buses 1A, 1B,
2B and 2C may become overloaded due to the use of the normal to
emergency bus ties. Worst case loadings for these buses are 3450A,
3234A, 3402A and 31613, respectively, witnh a maximum overload of 15%.
These over.ocads may cause some small loss of life in the breakers.
To ensure no loss of life occurs, we have developed operating
restrictions, Number I of Appendix J, which will eliminate all

possibility of overloading these breakers.
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B. Normal Station Service Transformers

The loading of buses 1A, 1B, 2B and 2C also imposes an overload on
normal SST's 1A, 1B, 2B and 2C, of 1ll%, 4%, 9% and 2%, respectively.
Based on a 100% prelocad and a 30% average ambient temperature, the
118 overload will cause less than .5% loss of life for a 24 hour
- period. The operating restrictions referenced above will ensure no

normal SST overload will occur.

C. Reserve Station Service Transformer

During a Unit 2 trip concurrent with a Unit 1 CDA, RSST's B and C are
overloaded by 13% and 22%, respectively. The largest nonaccident
loading, which results from 2 units tripping, results in overlcads of
8% and 15% for RSST's B and C, respectively. The maximum loss of
-ife over a 24 hour period, based on a 100% prelocad, a 30°C average

ambient temperature, and a 22% overload will not exceed 2.0%.

Based on the operating restrictions previously referenced, the
maximum overload does not exceed 4% and 1l6s for RSST's B and C,
respectively. At 16% overload, a 1l.0% loss of life will not be

exceeded in 24 hour: of operation.

In the event of transfer of 4 KV intake structure bus from its normal
RSST source to being fed from the other 4 KV intake structure bus,
the maximum nonaccident coincident loading would be 155% and 147% on
RSST's B and C, respectively. Only one of these cases can occur at a

given time.
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V.

VOLTAGE ANALYSIS

A

Guidelines and Assumptions

We have conducted our voltage analysis on the assumption that nc
onsite sources of AC power are available. Our intent is to ensure
the offsite power system and the onsite distribution system are of
sufficient capacity and capability to automatically start as well as
operate all required safety loads within their required voltage
ratings in the event of (1) an anticipated transient (such as unit
trip) or (2) an accident (such as a LOCA) regardless of other actions
the electric power system is designed to automatically initiate and

without the need for manual shedding of any electric loads.

Specific goals of our analysis are to ensure:

l. All IE loads receive rated starting and running voltages within
the time frame required for proper operation. This includes
analysis of voltage drop in cable feeding switchgear, MCC's and

motors.

2. No spurious separations from the offsite sources occur. This
goal addresses recovery voltages after motor starting and final
voltage adequacy to ensure the emergency buses will not separate
from the offsite while the offs.te has the capability to

adequately supply the emergency buses.

3. Final steady-state voltages are within all IE equipment ratings.
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4. Starting voltage and minimum running voltage requirements for
all equipment are to be achieved based on the lowest system
voltage. Maximum running voltage requirements are to be met

based on the highest system voltage.

5. 4KV emergency bus loss of voltage and degraded voltage relaying
setpoints adequately protect all IE lcads, including the 480V

and 120V loads.

The above goals are to be achieved while analyzing all offsite
sources to each emergency bus and specific worst case loading for

each possible condition.

After initial analysis indicated certain modifications would be
required to prevent possible spurious separation of the emergency
buses, these modifications were incorporated into our analysis and

are included in our results. The modifications are as follows:

1. The RSST LTC's presently operate 30 seconds after a voltage
correction requirement is indicated. This prevents unnecessary
operation during system transients (e.g., System voltage swings
and large motor starting). The LTC control will be modified
such that for SI and CDA conditions on either unit, the LTC will
provide instantaneous voltage correction for approximately 3
minutes after the accident occurs, and for approximaztely 1
minute after a unit transfers to the RSST's while an SI or CDA

condition is occurring on either unit. The voltage profile

studies are based on LTC movement for 1.5 seconds per tap after
waiting 2 seconds for sensing and for the driving motor to
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accelerate. Recent field measurements indicate sensing takes
0.5 cycles, motor acceleration takes 4 cycles and each tap
change takes 1.75 seconds. The timing sequences used in our
analysis is more conservative than the actual timing sequence
for the first 11 seconds after an accident. This is the most
critical time period for spurious separation analysis and, as

such, justifies our analysis.

2. The 34.5 KV reactor banks will be tripped when a unit transfers
to the RSST's if an SI or CDA condition is occurring on either

unit.

3. The following locads will be shed if Unit 2 transfers to the

RSST's during an SI or CDA on Unit 1l:

a) Bus 2A: High and low pressure heater drain pumps.

b) Bus 2B: Steam generator fer _sater, condensate, and

high pressure heater drain pumps.

Our voltage analysis assumed occurrence of a CDA, which includes all
motors started on an SI plus the additional motors required by a CDA,
and loading of the RSST's as defined in the Assumptions section.
Unit 1 normal station service loads are assumed not to transfer to
the RSST's. Unit 2 loads are assumed to transfer upon the occurrence
of a Unit 2 CDA. Three possibilities of Unit 2 load transfer to the

RSST's were considered for Unit 1 CDA analysis. Unit 2 loads were

assumed to transfer 60 seconds prior to, simultaneous with, and 60
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seconds after, a Unit 1 CDA. The simultaneocus cases are the worst
cases; however, we believe the probability of their occurrence is
sufficiently small that modifications are not required specifically
for these cases. The 60 second offset cases were run to analyze
events we view as credible. Ana.ysis for Unit 2 load transfer with a
60 second offset on either side of the Unit 1 CDA is equivalent to
analysis of a Unit 2 load transfer at any time greater than 60

seconds.

Voltage Profile Summary Sheet .

We have included copies of our voltage profile results for those
studies which were run after we decided to implement several
modifications. Along with initial starting voltages and final steady
state voltages, a series of times are shown to indicate the effects
of motor starting, motors reaching full speed, LTC corrective action,
and load transferring to the RSST's. This transient analysis is used

to ensure no spurious separation of the emergency buses will occur.

The MOV's are modeled as starting loads, drawing locked rotor amps ,
through the 6.5 second time to reflect their higher starting voltage
rating. The 480 volt buses are listed on the voltage profile summary
sheets in a format with the 1lH bus always above the 1H1 bus, the 2J

bus above the 2J1 bus, etc.

Our veltage profile computer model provides ioltages on a per unit
basis for all 500KV, 36.5KV, 22KV, 4.16KV and 480V buses, using those
voltages as base voltages. The voltages are listed in per unit on

the voltage profile summury sheets.
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C. Motor Terminal Voltage Requirements

To ensure all 4KV and 480V loads receive adequate vocltage during all
conditions, minimum 4KV and 480V bus voltages were calculated based
on each motor receiving its minimum required starting and running
voltages. This calculation includes voltage drop in all cables
feeding the motors. These results are tabulated in Appendix K. This
table provides the guidelines for acceptability of the voltage
profile results. Note that the starting voltages required at the
480V buses for loads starting from motor control centers (MCC's) are
based on MOV's requiring 90% of their rated voltage (460V) to start.
Conservative estimates for the 480V bus voltage requirements fo:
MOV's rerated to start at 80% and 85% voltage can be obtained by
subtracting 10% and 5%, respectively, from the values listed in the
Table. Reduced voltage starting draws less starting current,
consequently the voltage drops to the MOV'S will be less severe at

lower voltages.

D. 120V Contactor Requirements

Analysis of voltages available to the 120V contactors, which control
the load fed from MCC's, was completed in a similar manner. Based on
a review of lE control circuits' lead lengths and burdens, selected
worst case circuits were analyzed. The analysis method assumed MCC
bus voltages of 382V (80% of 480V) and calculated the maximum lead
lengths which would allow the contactors' coils to receive 86.25V
(75% of 115V). MUV's are the only MCC loads which start from SI or
CDA signals. Rerating the MOV's to 80% starting requires this

analysis be performed with the 382V. The minimum ratio of allowable

cable length to actual cable length is approximately 6 to 1,
indicating fully acceptable results.
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Emergency Bus Loss of Voltage/Degraded Voltage Protection

The emergency buses each have a two out of three loss of voltage and
a two out of three degraded voltage protective scheme. Each scheme
consists of three undervoltage relays set to initiate transfer of an
emergency bus from its source at that time, based on an undervoltage
of a certain duration. The Unit 1 loss of voltage setpoints are 71%
voltage and 2 seconds. The Unit 1 degraded voltage setpoints are 90%
voltage and 5 seconds for an SI or CDA condition or 90% voltage and
56 seconds for non-accident conditions. The Unit 2 setpoints are
identical with the exceptions that the degraded voltage times are 7
seconds and 60 seconds, respectively. The setpoints are based on a

nominal 4160V bus voltage.

As presently designed, in the event of undervoltage on a Unit 1
emergency bus and assuming the emergency bus is connected to its
reserve station service feeder, at the end of the specified time, the
feeder breakers will be tripped. Two seconds later the feeder
breakers from the normal bus tie will close. The voltage now has 2
seconds in which to recover sufficiently to reset all the
undervoltage relaying. If the undervoltage relays have not been
reset by the end of this two second period, the normal bus feeder
breakers will be tripped and sequential loading to the diesel
generator will be nitiated. During an accident condition, the
maximum length of time used in loading to the diesel generator would
be with a degraded voltage condition. Including the 5 second sensing
time and the 2 second delay in the automatic close circuit of the

diesel generator, the first lcad block of emergency lcad will be

energized by the diesel generator at approximately 1l seconds. The

cdk/1168A/32



first load block, which includes high and low head safety injection
pumps, will accelerate within 3 seconds. Westinghouse  has
documented, see Appendix T, that a safety injection flow interruption
of approximately 15 seconds, including sequencing of safeguards
loads, may be tolerated at any point during an accident. Therefore,

the existing timing Ssequence is acceptable.

In the event of an undervoltage on a Unit 2 emergency bus, the
emergency bus will separate from its reserve station service source,
at the end of one of the previocusly indicated design times, and will
begin sequential loading to the diesel generator 2 seconds later.
Again, the longest time frame in louading to the diesel generator
during an accident is for a degraded voltage condition. Including 7
seconds of sensing time and the 2 second diesel generator breaker
closing delay, the first load block will .oad to the diesel generator
at approximately 9-10 seconds and w.ll be accelerated at

approximately 12-13 seconds.

We are planning to modify both of the above operations. For Unit 1,
the automatic transfer from a reserve station service feeder to a
normal bus feeder will be removed. Regardless of which offsite
feeder is supplying the emergency bus, the undervoltage protection
will initiate automatic transfer to the diesel generator only, in a
time frame similar to the present operation of Unit 2. Manual
transfer between all three sources (including the diesel generator)
will be possible. Unit 2 may be modified to include normal to

emergency bus ties which will operate in the same manner as the

modified Unit 1 operation presented in this paragraph.
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The 71% and 20% undervoltage setpoints and associated times are based
on protection of the motors. Refer-.. to Appendix K indicates the
90% setpoint adequately protects the 90% continuous rating of the
motors. The motors can run at 71% voltage for 90 seconds. This
provides the upper limit for the 56 second and 60 second timer
setpoints and the basis for setting the loss of voltage protection at
718 voltage. The 56 second setpoint is sufficient to allow the
emergency bus to ride through reactor coolant pump motoc starting
transients. The degraded voltage 5 and 7 second timers ensure the
emergency loads are sequenced onto the diesel generator in the same
time required for loss of voltage. The 2 second loss of voltage

timer allows the emergency bus to ride through transients.

F. Emergency Buses Fed From The RSST's

In this portion of the analysis, the emergency buses are fed via the
transfer buses from their normal RSST feeders (lH on F, 1J on D, 2H
on E, and 2J on F). This arrangement is the normal mode of operation
for the station. It will be in effect during the majority of station
operation. It is anticipated the bus ties will be used only during

equipment failures and to facilitate maintenance.

Appendix L consists of Cases 1A, 1B, 1C, 1BC, 1lA$ and 1A$', which

summarize our analysis results for this bus arrangement.
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Case 1A, Unit 2 CDA with Unit 1 ¢trip, shows adeguate starting
voltages for all motors, no spurious separation, and adequate steady

state voltages.

Cases 1B and 1C, Unit 1 CDA with Unit 2 transfer to the RSST's 60
seconds after and 60 seconds prior to the CDA, respectively, present
no problems. Case 3B, to be discussed later, does yield lower
voltage on bus 1J than Case 1B on the transfer of Unit 2 loads due to

a difference in feedwater pump loading.

Case 1BC, Unit 1 CDA with Unit 2 transferring to the RSST's at the
same instant the CDA occurs, indicates all starting voltages are
acceptable except the 1H1 voltage, which is 1l.l% volts below the
minimum requirement of the 480 V gquench spray pump motor.
Acceleration of the 4 KV motors within 4 seconds will supply
sufficient voltages to the quench spray pump motor that it will
accelerate within 2 seconds. The protective relaying for the quench
spray pump will not trip for at least 10 sec nds based on the
starting current drawn at 70% voltage. As such, the results of this

case are adequate.

Cases lA$ and 1A$', Unit 2 CDA with Unit 1 on-line, provide results
for automatic starting of condensate pumps after all emergency loads
have sequenced into operation and the LTC's have corrected. These

cases present no problems.
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Ge Emergency Buses Fed as Follows:

lH-F, 1J-2B, 2H-2C, 2J-1A

This emergency bus arrangement assumes buses 1J and 2H have
transferred to their bus ties. The basis for this line-up is that
the offsite feeds to these buses originate from the same supply and

it is credible to assume failure of that supply.

Appendix M consists of cases 2A, 2A', 2B, 2B', 20P, 2C, 2D, 2E, 2BC

which analyze this bus alignment.

Case 2A, Unit 2 CDA with Unit 1 on line operating at 20.9KV,
indicates two problems. Bus 2J will separate and load to the diesel
generator. Also, the 480V bus voltages are less than required for
continuous operation. Case 2A' is a rerun of 2A with the Unit 1
generator voltage at 21.5KV. The results have improved but the
steady state 480V bus voltages are still too low. This problem is
corrected by maintaining the Unit 1 generator voltage at a mininum of
21.7KV and following the bus loading operating restriction. Case 2DP

gives results to substantiate this conclusion.

Case 2B, Unit 1 CDA with Unit 2 generator at 20.9KV until it trips 60
seconds after the CDA, indicates initial motor starting and steady
state voltages are acceptable; however, 480V bus 1J may not have
adequate voltage during the transient condition, and when Unit 2
transfers to the RSST's, bus 1J may separate. Case 2B' raises Unit 2
to 21.5KV but the same problems still exist although they are not as

severe. These problems are solved by raising Unit 2 generator

voltage to 21.7¥ and following the bus loading operating
restrictions as indicated by case 2DP.
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Case 20P, Unit 1 CDA with Unit 2 generator voltage at 21.8 KV, with
2B condensate pump not running as per the operating restrictions,
indicates fully acceptable results for an emergency bus fed from a
normal bus of the opposite unit. The steady state voltage
requirement for 480 V bus 1J is 92..%, the nhighest of any 480 V bus.
This requirement is exceeded by 1.7%, which justifies establishing a
limitation of 21.7 KV on the generator voltage (based on present

transformer tap settings) for cases of this type.

Case 2C, Unit 1 CDA with Unit 2 tripping 60 seconds prior to the CDA,

indicates no problems exist.

Case 2D, Unit 1 CDA with Unit 2 generator at 20.9KV, indicates the lJ
and 1J1 480V bus voltages are too low and the voltage on 4 KV bus 1lJ
may cause separation from the offsite source. Again, this will be
solved with a generator voltage of at least 21.7KV and by using the

bus loading restrictions.

Case ZE, Unit 2 CDA with a Unit 1 trip, indicates a possible problem
with the final 480V bus 2J voltage. It is indicated to be 0.5% lower
than required. However, using the bus loading restrictions, the
minimum load shed from bus 1A would be a 3500 HP consensate pump.

Shedding this pump is sufficient to raise the voltages indicated by
greater than 1l%. Therefore, the voltages experienced under this

condition will be fully acceptable.
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Case 2BC, Unit 1 CDA with Unit 2 loads transferring to the RSST's at
the same instant the CDA occurs, indicates acceptable results with
the exception of the initial 480 V bus 1lHl voltage. The initial
voltage is indicated as 70.1% while the quench spray pump requires
71.0%. Acceleration of the 4 KV motors within 4 seconds will supply
sufficient voltage to the gquench spray pump motor that it will
accelerate within 2 seconds. The protective relaying for the quench
spray pump will not trip for at least 10 seconds based on the
starting current drawn at 70% voltage. As such, the results of this

case are adequate.

H. Emergency Buses Fed as Follows:

1H-1B, 1J-D, 2H-E, 2J-lA
Appendix N gives results of Cases 3A, 3B, 3C, 3D, 3AG, 3A$ and 3D$.
These cases provide analysis for loss of the reserve supply to bus 1lH

and 2J.

Case 3A, Unit 2 CDA with Unit 1 on line at 20.9 KV, indicates low
480V 2J and 2J1 bus voltages and separation of emergency bus 2J.
Again, generator voltage of 21.7KV or greater plus bus loading

restrictions will eliminate these problems.

Case 3B, Unit 1 CDA with Unit 2 tripping 60 seconds later, indicates
bus 1J may separate with the transfer of Unit 2 to the RSST's. This
problem is solved by the locad shedding demonstrated in Case 4B, which

will be discussed later.
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Case 3C, Unit 1 CDA with a Unit 2 trip 60 seconds prior to the CDA,

indicates acceptable results.

Case 3D, Unit 1 CDA with Unit 2 generator voltage at 20.9KXV,

indicates acceptable results.

Case 3AG, Unit 2 CDA with Unit 1 on-line operating at 21.5 KV,
analyzes the effect of the automatic transfer of the G buses due to
loss of power supply. In this case, bus 2G is assumed to have
transformed to bus 1G some time prior to the Unit 2 CDA. The initial
480 V starting voltages are low but would improve gquickly enough to
accelerate the quench spray pump in an acceptable fashion. However,
the recovery of 4 KV bus 2H voltage appears to be too slow and
spurious separation is likely to occur. Additionally, the final 480
V bus 2H and bus 2Hl voltages are lower than required. To alleviate
these conditions, a load shedding scheme will be installed which will
shed all four bus 2G circulating water pumps for this condition.
Generically, the load shedding will operate whenever botn G buses are
being fed from the same scurce and an SI or CDA occurs. For those
conditions ali four circulating water pumps of the unit experiencing
the accident will be tripped. With this load shedding installed, the
worst case condition for this type of event is bounded by other

studies. Therefore, these results are fully acceptable.
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Case 3A$, Unit 2 CDA with Unit 1 generator at 21.5KV, indicates some
possible problems due to the automatic start of a condensate pump.
However, the operator restrictions to maintain 21.7KV and bus loading
restrictions will raise the 48”7 bus 2J bus voltage at least 2%. The
acceleration times of the condensate pump are approximately 6 seconds
at 70% voltage and 2 seconds at 100% voltage. The 2J bus voltage

will recover prior to spurious separation.

Case 3D$, Unit 1 CDA with Unit 2 generator at 21.5KV, indicates

acceptable results for a condensate pump start.

I. Emergency Buses Fed as Follows:

1H-F, 1J-2B, 2H-E, 2J-1A
Appendix O consists of Cases 4B and 4BC. These are cases which are

required to bound worst case conditions.

Case 4B, Unit 1 CDA with Unit 2 generator it 21.5KV until it trips 60
seconds after the CDA, provides the results of shedding bus 2A high
and low pressure heater drain pumps and bus 2B feedwater and high
pressure heater drain pumps. Bus 2H has been transferred to bus E to
decrease the voltage on Bus 1J when it transfers to RSST B. Review
of the results indicates the load shedding adequately solves the
degraded voltage which was caused by the transfer and no other

problems exist.
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Case 4BC, Unit 1 CDA with an instantaneous transfer of Unit 2 loads
to the RSST's upon the occurrence of the CDA, has used the load
shedding from case 4B and added bus 2B condensate pump to the shed
loads. Analysis of the intial starting voltages indicates the
voltage on bus 1J1 is 0.9% lower than required to start the 480V
quench spray pump motor. Acceleration of the 4KV motors within 4
seconds will supply sufficient voltages to the quench spray pump
motc. that 1t will acrslerate within 2 seconds. The protective
relaying for the quench spray pump will not trip for at least 10
seconds based on the starting current drawn at 70% voltage. As such,

the results of this case are adequate.

Automatic Emergency Bus Transfer

Appendix P summarizes the results of cases 5D, 5F, 5G, 5G', 6H and 7A
which provide analysis of the automatic transfer of an emergency bus
from its reserve source to its normal bus tie source. Because of the
2 second dead time between separation from the reserve and closure of
the bus tie, all connected motors were assumed to draw full starting
current when connected to the normal bus source. Criteria for
acceptable transfer were sufficent voltage to start all motors and
recovery of 4KV bus voltage to reset the undervoltage relaying within
2 seconds to prevent separation from the normal bus and loading to

the diesel generator.
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Case 5D, transfer of 1lH to 18 while Unit 1 is experiencing a CDA,
provides unacceptable results. Bus 1lH will transfer to the diesel

generator.

Case 5F, transfer of 1H to 1B under non CDA trip condition, may
provide acceptable results if Bus lH voltage rises fast enough due to

motor acceleration.

Cases 5G and 5G', lH transfer to 1B with Unit 1 generator at 20.9KV
and 21.5KV, respectively, indicate a much better chance of successful

transfer with the higher generator voltage.

Case 64, transfer of 1J to 2B with 2B fed from RSST B, indicates the

transfer will probably not be successful.

Case 7A, transfer of 2H to 2C with Unit 2 xperiencing a CDA,

indicates the transfer will not be successful.

Based on these transfer cases, we have decided that an automatic
transfer is not an optimal design. While these results represent the
worst case, and we believe that the transfer will be successful in
some cases (as it has been in the past), in viewing the results we
believe they indicate a much lower probability for success than we
require. While the only result of an unsuccessful transfer is to
separate and load to the diesel generator, we do not believe we
should continue with a design that regquires challenging the

protective relaying to properly operate. We believe a better design

is to make transfers of the emergency Dbuses between their offsite
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sources a manual operation only. The only automatic transfers from
either source will be to the diesel generator. We will modify the
existing Unit 1 design and the the Unit 2 design will be modified

prior to installation.

K. Overvoltage Analysis

Based on 535KV in the switchyard, no load on the RSST's, no
transformer losses, and the 34.5 KV reactor banks in a de-energized
state, the LTC's correct to 4343v or 109% of the nominal rating of
the 4kv motors and 103% of the nominal PT rating. At the 480V buses,
the maximum voltage will be 514v or 112% of the nominal ratings of
the 480V motors and 107% of the nominal PT ratings. The maximum
voltage on the 120V motor starting circuits will be 138v, or 120% of
the starter coil nominal rating. The overvoltages indicated are
strictly for unloaded, lossless analysis. Energizing the 34.5 KV
reactor banks, which is done at high system voltage, would reduce the
34.5 KV bus voltage sufficiently to allow the LTC to maintain 4317
V. As loading is added to the RSST system, the overvoltages will

cease to exist due to voltage drops across transformers and cables.

For the cases with an emergency bus fed from a normal bu . of a unit
which is off-liue, being backfed from the switchyard and assuming
535KV in the switchyard, no loads on either the normal or emergency
buses, and no transformer losses, the maximum 4KV emergency bus
voltage is 4571V, or 114% cf the nominal motor rating and 108% of the
nominal PT rating. At the 480v buses, the maximum voltage will be

S4lv or 118% of the nominal motor rating and 113% of the nominal PT
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rating. The maximum voltage on the l20v motor starting circuits will
be 146v, or 127% of the starter coil rating. These results are worse
than those experienced while being fed from the RSST's but should
also be alleviated with lcad addition or transfer of the bus to the

RSST's.

We plan to install overvoltage monitors on the 4kv and 480v emergency
buses to protect all IE equipment from overvoltage. Please reference
Appendix J operating restriction number IV for our intended course of

action in the event of an overvoltage occurrence.

L. Large Nonsafety Motor Starts

Four nonsafety motors, feedwater, condensate, bearing cooling and
component cooling, receive automatic start signals, which conceivably
could occur during an accident. Cases 1A$, 1A$', 3A$, and 3D$
provided results for condensate pump starts after all CDA loads were
operating and steady state voltages achieved. Acceptable results
will also be achieved with the bearing cooling and component cooling
pumps since these have smaller motors than that of the condensate
pump. If one of these motors started prior to stead; state, it could
possibly cause the spurious separation of an emergency bus.
Feedwater pump starts could cause spurious separation for all c¢¢

these conditions.
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We will modify the automatic starting circuits of the condensate,
bearing cooling, and component cooling pumps to disable the automatic
starts for approximately 60 seconds after an SI or CDA to ensure
sufficient voltage is available to start the motors without causing
emergency bus separation. The automatic feedwater pump starts will
be blocked for the duration of the SI or CDA. These blocking
features will be initiated based on bus alignment to ensure blocking

will not occur in cases which will not affect an emergency bus.

Manual starts of these pumps and of the reactor coolant pumps will
not be restricted during accident conditions, however the operators
will be informed that starting these pumps may cause emergency bus

separation and they will only start the motors if necessary.

Please keep in mind that this spurious separation problem only exists

on an emergency bus under SI or CDA conditions Spurious separation

does not occur for NON-SI and NON~CDA conditions.

Instrumentation Circuits

The plant vital bus loads, including instrumentation, are fed from
uninterruptible power supplies and are not affected by system voltage

fluctuation.

Control Circuits

The breaker control circuits for the 4,160 V bus and 480 V load
center bus loads are supplied by the station batteries and are

independent of system voltage.
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VI.

Each MCC control circuit has two 15 amp dual element time delay
fuses, one in each control transformer secondary lead. Since the
maximum pick=-up current of any of the contactors at 75 percent rated
voltage is 8.2 amp, well below the 15 amp fuse rating, there is no
possibility that a reduced voltage would cause an overcurrent high

enough to blow the 15 amp fuses.

MOTOR OPERATED VALVE ANALYSIS

Our initial investigations indicated all MOV's required to start on either
SI or CDA signals were rated to start and run at a minimum of 90% of rated
voltage (460 V). Further investigations with the MOV vendor have
indicated the majority of MOV's amay be rerated for 80% voltage starting,
several may be rerated for 84% - 86% voltage starting, and some may not be
rerated at all. In addition, some MOV's are still being investigated for
rerating. Out of a total of 128 MOV's, 68 may be rerated for 80%
starting, 2 may be rerated in the R4% - B86% starting range, 1 is rated for

90% starting only, and 57 are still being investigated.

Along with providing rerating values, the MOV vendor also recommended we
contact the valve manufacturer to ensure the valve torque requirements on
which the MOV vendor based his reratings are indeed the valve torque
requirements as defined by the valve manufacturer. We are in the process
of making this confirmation. OCur present schedule estimates 3 months

until the valve manufacturer's review is completed.
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The acceptability of our voltage profile results is based on rerating the
MOV's to 80% voltage starting, and 84% - 86% voltage starting. Review of
the voltage profile results indicates that 80% MOV's will probably start
before and definitely no later than 4 seconds after the initial accident.
Starting within this time frame ensures proper MOV operation. For the
MOV's rated in the 84% ~- 86%, an individual analysis was completed for
each MOV. These MOV's all receive adequate voltage and will properly
operate. The MOV's which cannot be rerated below 90% voltage starting

will be replaced with MOV's rated at 80% voltage starting.

The scope of this modification is presently undetermined. If the valve
manufacturer is in concurrence with the MOV manufacturer concerning
required torque values, the scope will be relatively small. The rerating
may require installation of new torque switch limiter plates to ensure the
units will "torque out" at the maximum operating output of the unit. We
are pursuing this investigation with the MOV manufacturer. The MOV's on
which the MOV vendor has not yet provided a rerating capability present an
unknown scope. Additionally, the reply from the valve manufacturer will

affect the scope of this modification.

It should be noted that the ability to rerate an MOV to 80% voltage
starting is based on the torque developed at that voltage versus the
torque requirements of the valve. The MOV manufacturer has certified,
based on his record of valve torque requirements, that the majority of the
existing MOV's are capable of starting at 80% voltage. This certification
provides documentation that the MOV's are presently starting at 80%.

voltage. The torque limiter plate modification is simply to provide

better protection of the MOV.
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VII.

VIII.

COMPUTER MODEL VERIFICATION

To verify our computer model and to ensure that our voltage analysis
results are valid, we performed a v ltage profile test, 1-ST-9, in
which Unit 2 station service loads were transferred from the normal
SST's to the RSST's, after which a charging pump was started on Bus
2J. System voltages, RSST load tap changer (LTC) positions, and 4.16
KV (emergency and normal) and 480 volt (emergency) bus voltages and
currents were recorded. The system voltages, RSST's LTC positions,
and the bus current values were input into the computer model to
calculate bus voltages. Appendix Q contains tabulations of the
recorded and calculated values after the transfer from normal SST to
RSST and during the charging pump start. The largest error is 4.0%.
These results justify the use of our computer model in predicting

voltages during worst case analysis.

REVIEW FOR SIMULTANEOUS OR CONSEQUENTIAL LOSS OF OFFSITE POWER SOURCES

We have reviewed our electrical distribution system to determine its
compliance with GDC-17 and whether or not any events or conditions
exist which could result in the simultaneous or consequential loss of
both required circuits to the offsite network. The design of our
offsite power supply is in full compliance with GDC-17. We have
completed some minor modifications to comply with the requirement
concerning the simultaneous or consequential loss of both offsite

sources. These modifications are depicted in Appendix R.
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The first modification concerned the 34.5KV tie Dbreaker between the
two 34.5KV buses which supply the redundant offsite power supplies.
This tie breaker would normally be open and would be automatically
closed upon the loss of supply power to either 34.5KV bus. However,
to eliminate any possibility of simultaneocus loss of both offsite
sources due to tie breaker failure, we have incorporated operating
procedures to leave both 34.5XV disconnects open (one disconnect is
installed on each side of the breaker). The automatic close feature

is removed and manual closing is required.

The second modification involved the switchyard service
transformers. Each of these 1500KVA trani:formers can supply the
entire switchyard load. The primaries of these transformers are
connected to each 34.5KV bus and th> secondaries are routed in a

common cable trough to manual throwover switches.

The purpose of the throwover switches is to allow the locads to be
transferred to either transformer. In order to eliminate the
possibility of simultaneous loss of both offsite sources, switches
have been installed in the secondary leads of both transformers and
all the secondary leads of one of the transformers have been removed
from the common trough and installed in conduit. The new switches
are operated such that only one transformer source will be available

at the throwover switch at any time.
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3.

4.

To limit generator bus voltage to 21.7 XV (based on existing
transformer taps) if an associated normal bus is feeding an

emergency bus from the opposite unit.

The existing load shedding scheme, which automatically occurs on

two unit loading to the RSST's, will De enabled at all times.

Adherence to the transmission system voltage regulation action

plan.

B. MOV Re-Rate and Replacement

l.

(e
.

Load

cdk/1168A/51

Rerate all MOV's with the capability to be rerated to either
80%, B84%, or 86% voltage starting. This may require

installation of new torgue limiter plates on these MOV's.

Replace all 90% voltage starting MOV's with MOV's rated for 803

voltage starting.

Shedding

For conditions of Unit 2 loading on the RS3T's during the
occurrence of a Unit 1 SI or CDA. The loads to be shed are bus
2A high and low pressure heater drain pumps and bus 2B

feedwater, condensate and high pressure heater drain pump.



2. For conditions whenever both G buses are being fed from the same
source, and an SI or CDA occurs, all circulating water pumps of

the unit experiencing the accident will be tripped.

D. Automatic Tripping of the 34.5 KV Reactor Banks

le Both 34.5 KV reactor banks will be tripped, following an SI or

CDA on either unit, when a unit's normal buses load to the

RSST's.

E. Overvcltage Alarm Installation

: 1 Install overvoltage relaying on the 4 KV and 480 v emergency

buses.

2. Overvoltage will be limited by operator action to a duration not

to exceed 15 minutes.

Fe. Instantaneous LTC Voltage Correction

1. The LTC voltage correction mechanism will be given a signal to

provide instantaneous voltage correction upon the occurrence of

an SI or CDA on either unit. This signal will last for

approximately 3 minutes.
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The LTC voltage correction mechanism will be given a signal to
provide instantaneous voltage correction when a unit transfers
to the RSST's during an SI or CDA. This signal will last for

approximately 1 minute.

G Blocking Automatic Starting of Large Non lE Motors

Block condensate, bearing cooling, and component cooling pumps
from starting for approximately 60 seconds after an SI or CDA

ocCcCc' S

Block feedwater pumps from automatic starting during an SI or

CDA.

He Manual Transfer of Emergency Buses from the Reserve Source to the

Normal Bus Source

cdk/1168A/53

Modify the existing control logic for the Unit 1 normal to
emergency bus ties to remove the automatic transfer of the
emergency buses from their reserve station service feeders to

their normal bus feeders.

Modify the Unit 2 normal to emergency bus tie Design Change
Package to remove the automatic transfer of the emergency buses
from their reserve station service feeders to their normal bus

feeders.
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APPENDIX B



This appendix is for our transmission system voltage regulation ac:ion

plan which will be submitted by July 1. 1982.
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STOWE & WEBSTER ENGINEERING L'MITED
INSPECTION REPORT - MISCELLANEOUS

| cigm  Virginia Flectric & Fower Company sage o 1 of 1
Mowet O Pam  North Anna Locoron .S A, 3.0.%. 1205047
vee Gould-2rown Boveri P.0.Ne. NA 1611
Sub-Vendo Sud/Ordur No.

Descrionion of Material  Generator Breakers

Seport No. WA /57 /R0

Semarhs -
ICive hore 018018 of Ina0ectior & Tasts Coried oul and Sny +Alormal on |ikeiv 10 88881 $118 ENgIAGErs during CONR'Iurtion!

Unit No.l
p——

1 off complete 3 Pcle Generator Breaker type DR 36V1T50 DS, serial nc.

H.A. 18856h3/L/S

Above items electrically, functionally and mechanically tested as

detailed in attached test report.

Dimensionally checked to drawing no. H.A.M.T. 100609, all tests

saticfactory.

Item will now be prepared for shipping, estimated shipping date -

mid August 1980. Release Note WA/70/20 attached.

Manufactwers
Procedures Approved Vieiding - Yes No Operators - Yes /No. N.D Test - Yes /No.

SRS O TEs 83202002 2UEYERRYERUEBUNEREEREEESISFIiScSeaveaensdn -

L Eurlity that | Aave ASUECISD 1he SDOVE SOUDMent, A FCCOMELNCE Aith he Siune & Wedsier inspection Procedure. Mater sis, Worwunan

R0 ane Al meet his C . . @8 500C1ied i1 ihe Purchase Oroer ang Jor i -

S8 % Drawing No. Iesue

S AW Sinc Moo Iseue

Manutartgres o Diowing No. Which wat approved An
O 25th July 1980 Sines  W-Anderscn
L agpisir~ 0 INSPECTING ENGINEER
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PRUEFPROTOKOLL / TEST REPORT / PROCES VERBAL .
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Auagletchavent . ompens.valve, Loupane de comrens. 1t Dreving == - = . J—
lorwiderstand, Series reaistor; Resistance =n serie L1 Desain m - :ﬂZ :Z‘TL_

.2 Ginschaltapule/ Closing soil/Bedine ¢ 'encl. 21 Letchaung — bl et | wem——
Ausgleicasvent ., Compena.valve, Jouncie 1e compens. 7t Oravimk = - l-_L JES B
Vorviderstand, Series resistor, les.stunce en serie 21 Dessin 2D et - = ==

.Y Ausschaltepuls; Trippina coil,Bobine de déel. 11 elennun ARGTY¥2 291 P16 ‘ Y 5 7 i G
Ausgleienavont./C Lvalve, Coupane de . 11 Orewing !!lu_s_'.‘ - —tA s | 23
Vorwiderstand, series resistor Resistante en serie li Dessin NBT Jeede2 729 ¢ 2. %

4 huasenaltapule/Trigping eeil, Bodise de déel. 21 Zetensun: APGruvady P26l 23 | 428
dusgletcravest., Compen.valve, Soupepe te compens. i Drawing ARG Tyv2Pr2elde, —t38 | Al
Yorwiderstand/Series resister; résistance oo serie i Jessin ] “ = -

WS Letwtunew-dus Sernsllsacnechieussventil 11 Setehnun
Protection trip iapid replenishing valve 1t Draving HAGrveid s Prsl 128 | Ziw
Décl. & protectioca  Soupape rapide 11 Sessin

.6 Leistunge-dus Sennell H il 21 Zetchnuss:

Protection trip Rapid replemisaing vaive 2: Orawing v L § -2 | 222
26cl. & pretection  Zoupepe repide 21 Dessin
2. Eiguering Sontrel. Zosmacis (8%. 3100k, Con rol bleck Bloc € coms. mo. = _ __ '

ae ) Vy A 1 = 2420855425 80ig | 1 - ofy, | Ko

ac ) Uq SR e 7 = it == ser v = 07 ' -

30 Q1) "GN T T AN L SR—— 14373435 - . o5y, | “¥e

40 (2) Uy - e Vo2 A8 o e D g i & 0 Yy | 0

.5 Leisturge-Aus/Protectiva irip Jesl.A protection 1 V4R 2Pl el ¥ s c,8u, | &2 °

6 Latetungs-dus/Proteetion trip Déel.a proteciion 2 al — v - 0.5 |.. o0

% » . ‘e - .

.1 60 1,0 Uy I . T 1.0 Py Taa? & - L - _n i

2% 085Uy RS i 0 Pn 3558/ Sevalte. . N

Ry 0, Sl e bBE _ T 0,05 Py TRLI/ NG D oRg  aer |Cperor. s e

80 10 Uy HAAAL | - 1.0 Powdal/LIR/PIrERIG - | iy 5 sy

5 20 4 100 — A28 _ V= 1,0 Py MALLY ARG ww s "

.6 Toc.Schaltsanl, Tot.ef aner. Tot.de des nuneurres ' = A

4. Soaonunesadisii dedliolince irpp iChute de tesian 1300 asp.

.1 Total: Anscnluse-Anschiuss ferminal 1o termimal, snires-sortie of W Eh=20 ._.3-3

.2 Loschkaaser L/ Arcing~chasver 1/Chasdre d'éxtinction ) o |Ad=36| 27

LY LOsEhE. I ~2wi 2CSONGEA,/ interr chase , L-iat (e, houdiang Vhasare 4' & ienboe fntem, sV w0 es-03 L.

A :ansmpn.-‘.anu.z,‘hun.mtq-uurr.;n-o..‘.';ueo inters, ~eharsre 4'ext.2 sl w0 B —— —

& Lowchrasmer 2/ lnterrupiirg chamver 2, Chasere d'extinctiion 7 of wi ' — o—

6 Ausp.=Sen. -ivischengen. Cutlet Rousin -irtera.housing Sarter 4t ésnapp.-pirce intared o WO _.’_—.' —

.7 Letschengen. ~Trennerrots Inters. nousing-irolator woe  Pldce Lnterm.. sectionnéwr L™ L2 =4, F S

L& Tresaerronr-Trennerantr., lsolsor tube- Laointor drive, Sect.-belte do conm. :» sect. | oV 8 82 -%3 | _ 4,4

3. Sasnmungrorove/¥oltage testtigaise didlectzigye 50 Ma, 4er72

.1 Schalter gescalossen sese: Lroe, Sreaxer clesed to sarif/Disjone.encl . contre terre v " _15

.2 Sehalter offen Breaxer open/ isjsect. déel. 1534 e . AP0

L) Milfastromireise gegen Erce,aur.ciresulls to earth/Cireuits auril, contre terre v 2 2

4 Sehalteryen.gegen Trager, ireaxsr frase to susport/dlinamce du dis onect.~ suppert v 2 . B

& Klempenk.gegen senalterg./Tern. dex 1o hrearsr rrame/liolte de dornes - bBlind.du dluy kY 2 i

P V’.,. "
() %
7y (o L BTN BOVER A COLTIYS
1 ~—{ o
'

AQ Quatity Asswitni?

M\i lmtz :



APPENDI)



!
I

0.302.5.78 L.

. . / : o 0 / '(..

- 4 J ' - -~ Lalr 2/

e Lje B Mia / ) Release Note Mo : Wl
e / £

INSPECTICN RELEASE NOTE
Purchase Order (or Sub-order ) No /}//7/6// S RN L L

Vendor (or Sub-vendor ) E,Z'.h’h’ -Co.s(/:’. L...m... 13 9/‘7 6/‘/

Work's Reference ood = 2R =10 e,
The following saierszd’ equipment was subjected to final inspection on the
TS A= k0. ... andtound satisfactory

LN T o T oveninien smrt

" Al

Inspecting Enginoer
Z -7 7’,.57..75

Date..... 7.

The auins of the Reieiee NOIR (& *hE S0OVE MLTe | TeQu et doRs NGt rBisase vour Camaeny fam e
TOSDONS P L Tad o AL 1% 38 8T 1RE IASHUCTIONS 8NE CINGIoRs o our Purchese Trger

STONE & WEBSTER ENGINEERING LIMITED
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LET LA

STONE & WEBSTER ENGINEERING LIMITED
INSPECTIGN REPORT — MISCELLANEQUS

Clians Virginia Electric & Pover Company Page No. lofl
moect O Plam North Anns Location U.S.A. 2.0. ne. 12050 .47
vense Gould-3rown Boveri r0.ne. NA 1011
Sub - Vendor Sub Ovaer No.

Descriovion of Mewensr Generator Breakers

Report No. WA S8 EC ‘

Remars -
(Give here getei s of Inspectien & Tasts corried out and any (nformation ety 10 a98ist 81t Engineers during Construction .

Unit Neo.l
=t

1 off Cooling Plant type DRK 80 - Seris. No. H.A. 1666131

Above itex hydraulically tested, ~ucions simulated and checked.

Insulation tests carried ~*. wi-lag checked. All testing carried out as

detailed in attached test report. Item dimensionally checked to drawing

EAMT 2008€3 Rev. 'A' and found acceptable.

Item will now be prepared for shipping, estimated shipping date - =il

August 1960. Release Note WA/68/80 issued.

/
Manulsctuers
Proceduiws Aporoved Welding - ‘e ‘No Qoerators - Yes /No. N.D.Test - Yes /No.
| cortity IhAL 1 Mave Aepucied 1N ALOVE cQuiBmant, 8 sccorgance with (he Sione & P 0. MaLer 8, WorkmaAn

LSRE Ana A1l Gimmnsions maet this Cumosny & reQuiremants . 2% SONCi1ed in the Purchase Oroer ang “or i -+

S AW Orsmug No seve

S AW Sewc Moo Iaaue

Mool ture + Drawming Mo, L WRIGh was #9erowes on

T Tth July 1980 PO W. Anderson
e o b INSPECTING ENGINGLN




+)

Geul)d frowm Poverd
Mepristouwp ltand, R, IR0
rerina leane, Te, 17477

Fr. Suktesvaln o
056 7% fo14 Attn. I'r. Sanarekscody
m-oect - pron.2f) 3230138 2€-L7-10

Subjoct: VIFCD - “erth Anna 1 4 0
Certificats of Cenfcrmance (Tefe)
for Cooling water unit'ilo. 1

——— - —— . —— e ——— " ———

Dear Cam,

Pleaze 2ind erclozed e Cortificats of “erforponez i
triplicate for the Ucoliny water urdt *o. 1 inspectad in Tadcn on
the 7t» July 1270 by i“r. Anderscn of Atcne § ‘elbete:, tondon, Meane
arrance to forward two copics to APCO as per their lnatrvctions
encloged,

Tharke § reqards.

Yours truly,

fales Nerartrnent AMV-3
Enclosure: 3 4
as above - //

cc: Stone & ¥ohgter Cnv. Ltd. -
ftene & Yekater "ouna
23, Gray's Inn Foad
ton®on, YT 1 3 SMA/Frrland
Aten. Fr. P.Cl-Dnnston/Mr. W. Anterson
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Specificalion 4173

VIRGINIA ELECTRIC AND FOWER COMPALY

CERTIFIZATE OF COF ORIMANCE

BCT nACL 'lerth Anna tiaits | and 2
R Brown, Boveri & Cie., AG ADDRESS cH-5401, Baden, Switzerland
! CR SFRViCE Cooling water unit No. 1 maRk ny. A 1'836°12

IFICATION 0. aND TITLE &193.Mswth Anaa Ueits 1 and 2 Genaratyr

-

MASC ORDER nO, WNA - 1611 3.0 g, 12050.47

ER [DENTIFYING HO. 1-322'130

DRAWING NO. HAMT 200°'8S5] rev. A
RTTIT T TeT T

ATIONS £370¢ $2I20T143TIO ACCYIAINEUTS:  (IF NONE, SO SVATE) ATTACH
3 CF CEVIATICN AZZ20YAL DOCUME!NTS. None

g 4, P

2. 5, ~

- RN 5.

The scller, including his sub-suppliers, hereby certifies that the
or service, supolied on this order complies with the above Tisted
ifications, cdrawings, spplicable codes, standard: 2nd procadures. The
ar certifies that ai) deviations from specification reguiramentis are
od ghove 24 tRat Zisiation approvil documents ire attached.
$40 BB0SY 8027 B CONPANY
Ursd

Bapt A0 Cuatiny Amarynen
st By feltege Tans

ATLRE

QUALITY ASSURANCE MANAGER

P Deenaes
-

-
Sesat” ’

N.B.: The abcve cooling water unit was subjocted %o acceptance test in

L/

paden on the 7th July 1990 in the presence of Mr, W. And-uon -
Senior Inspecting Engineer of Stone & \lebster, London office.

-
~
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PRUEFPROTOKOLL / TEST REPORT / PROCES VERBAL

Seite

Page

Potal Jett
Total Pagr

sEsTELLuNG/ ORDER/ comnpe-Z - 322730 FABR. -NB. /SERIAL NC./ND. DE tng.«ﬂlié—j—f——”

of oruer 4‘322_.1‘-

Tere. Avt. 4 A1y o

Worth Anna L

Lolar Bria

s
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Stien Corlagrregst v - t Foe sar Sest.
af. uactity éater cooling siaat VeSer—erveiyTTewryTew bl
Fiece refrigeration e Fosn. de la commance
AORK L alags
r/Trye . lastallation
Beaasparsung/Rated veltage/Tensten son, Uy RO __ v SU0taXiesien
Senafrequens Rated frequ./Précussce som. Ty LT - ’,‘":;::
Stewerspg. Control veltsge Tersion ie ces. T, 222 VAL st |tusent
Stewerspg. Control veltage/Tension te cem. Us ¥ == 5z |Sesercunges
—_— | .
Detriedeimick/ 2uted sressure; Pressior 208, Pp e l.-"“"

Die Prifusg ber.casichtigt dia massgedencen Normen unc landerputlizationes. Tre test takes iato consilersiion relevas”

specificeiions

324 standaris. Les essals prensent er comsilération les Lorses ftaticnales.

Terting 1ntruction InstTuCtion A_LE.Z__ Seralttild Viring diagras lcn-déﬁl..’&..zz.

Prusvorscrs: 2
Die Anlage bentent sw | MEALRS LLEAY pl.e»yt Binnest [Scllvert |“essver:
ArTicgener: u_‘."uxat A vt o E— Unat rl:u.uzn (LI
Inete.ietios cemprent 1 QP .-y‘q..‘{ ~ Lwsra o A= B Snsce lVale.r cos, lTesoce
Stromlieus;iar - gopr.it
3 EE—I o5 ."‘.’zf't . Tesiet |¥£=8.s¢.
b — . - LLL RN
Tardrartingaschens ———— - gopr.is
Wiring 1iegTas M %H? & - tentes I8sre;
S. 1e ons I - esnaye
Ronrscneme ' . I - geprute .
Piping tiagras ' m@t’i-’.,é' - renee | TENES
Schesa e L& tuy i - asaye
1. Stever.ng Corivel/'S .
.1 Bauptacrorcress, Pain cirewit, Cirvud. principel FhLD Vo D 2| T = Jo7 Fiod
.2 Steverspannurg Control voltage, Tensior e comsande 220 Vol e 38y T & 223 __A232
% ELlfstrans?orzator’Aus. transforser; Treasf.ausilisice - OLR22 Vol v MPIT g AT Ay 2
W4 Bilfe ranaformator, Aus, transforser/Trans? ausilisire 2 Yo v SIS AT T E
€ Gleichs .runsteuerung D.0.veltege ontrol/Cos.a COGTENT SEBLITY i .. v = Dok
2. lsclatignspr.fung, Power freguency voltage test Riguiite ilelectrijue C Ez, 9972 » v 3 T -
enpriee |
5. Dieutigxeis tei, Tigatness o Etazcnéice @ _‘41_ o oL Wom - cestes =s5liey
. ensare
W Pufiseck Tent pressure Pressice 1'essal e | eoripes| 220 ' 232
4. Bsaveliluzg ier Yess- d TWASIULENEETALe - gepralt
Settirs of Becsuriig e3d TORTTILILSG levices > twtes  pndiCa
Alustage tes Loiruaents e zesuce et e surveillarce - esnaje
.3 Thermcita® Klalaggreast Senliesrion:  Clesisg sont. Sert.de ferad °C sl _'f'.L..
Vater coclirg ylant Temp.zas.:
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L.

K=Mi*= 334
MANUFACTUR ING PROCEDURE

COMPRESSUR PACKAGE FOR AIR BLAST CIRCUIT URCAKERS

BREAK-IN AND 18 HOUR TEST RUN DATA
\

THIS LOG OF TEST DATA SHALL BE ENTERED 1 ! ACCORDANCE WITH THE FOLLOWING
PROCEDURES:

(A) K-MP-333, BREAK-IN AND 18 HOUR TEST PROCEDURE.
(B) K-MP-215, TORQUE VALUES.

THIS LOG OF TESTS IS TO ACCOMPANY THE MACHINE THROUGH ALL THE TESTS PERFCRMED
AND DATA SHALL BE ENTERED AS FOLLOWS:

(A) ALL BLANK SPACES MUST BE FILLED IN WITH A FIGURE OR INITIALED, AS SPECIFIZL

(B) THE LAST COLUMN CF THE 18 HOUR TEST SHELT MUST BE WITHIN THE SPECIFIED
LIMITS EXCEPT WHEN ENGINEERING AUTHORIZES A DEVIATION.

(C) ALL OTHER TEST DATA RECORDS MUST BE WITHIN THE SPECIFIED LIMITS EXCEPT
WHEN A DEVIATION 1S AUTHORIZED BY THE FOREMEN AND INITIALED.

UPON COMPLETION OF “HIS LOG:
(A) ORIGIMAL 1S TO BE RETAINED BY QUALITY ASSURANCE.
(B) COPY 1S TC BE SENT TO ENGINEERING.

THIS LOG HAS BEEM EXAMINED FOR COMPLETENESS A'X) ACCURACY AND FOUND TO BE
WITHIN LIMITS SPECIFIED WHERE A DEVIATIC" - $-4 SEN AUTHOR!ZED.
(A) FOREMAN'S SIGNATURE ‘/ o L o DATEZ -2 S - /"’T’O

(B) Q.A. ANALYST SIGNATURE DATE

COMPRESSOR SERIAL NUMBER 7¢& 7- C - /@Y

- OVER -




Uil T BREAK-IN TEST DATA WITHOUT ENCLOSURE (SEE K-t

K-MP~133%h

-233)

WORTHINGTON SALLCS ORDER #__

e 50 &S

MOTOR SERIAL #

MOTOR VOLTAGE :

COMPRESSCR SERIAL #

MOTOR H.P.

P |

7LD C g K

WNIT WIRING DIAG. #

1. TESTFR'S NAME AND CLOCK NO. 77 /8 7 7.lrue//e  DATE
NAMEPLATE VOLTAGE Lt %
3. POWER SUPPLY UNIT TESTED ON (3 PHASE 60 CYCLES) 23C VOL TS
4. OIL PRESSURE CA) AT START UP..vvvvvnnvnnnnvnnsessesnnns /s PSIG.
(B) PRESSURE GAUGE NEEDLE FLUCTUATIONCS PSIG MAX. c PSIG.
5. TORQUL 3RD STAGE HEAD 50 FT/LBSs et esonennsannrnneensnns $°C  ET. g
6. TIME DELAY AT START UP (30-50 SECONDS BEFORE COMPRESSUR LOADS ¥  srepx
7. OIL PRESSURE: (A) AFTER 2's MRS, RUNNING__ % PSIG. (B) PRESS. DROP (a P
(35-50 PSIG) IN 2'; HRS,
(10 PSIG MAX.)
8. PERFORMANCE DATA 1-1/2 HR, 1/2 ‘HR. 1/2 HR, 1/2 HR 1}
HOURME TER & 3, B & 2. 3.5 /8"
1ST STAGE , . 4
DISCHARGE PRESSURE PSIG 47 7 S0 o3 53-b
2ND STAGE K £
DISCHARGE PRESSURE PS1G 2¢0 250 300 Y0 300-C
0D STAGE A
DISCHARGE PRESSURE PSIG 650 7%0 F90 /790 | T106-1,
4TH STAGE : /700G /860 ¢920 3060 3720t
DISCHARGE PRESSURE PSIG 1000 1500 2000 3000 170
BLOW BY (CLFF/:./\_\_/\R /-0 & AN /. 908 /03 ‘(775
COMPRESSOR yim-@?go\m € = ; =0 25 2 220
CAPACXTY\(S('M) 4 j } ViL 7 77 3 //-/ l//,ﬂ;
\l »\_/“ / ' o -‘:t\_—
FOREMAN'S APPROV. «L-oﬁ.‘" 'rJ YRKS /‘; / DATE Z ~ ) S J G




- T

‘e N

.

s 9
S s -

K=< 4 31y
\
(A) HOURMETER a
(8) Amps (MOTOR) LINE A - ',-,’j PN o> L
LINE B ‘ 2 p- X g - {7
LINE € 24 - & -5y
3 L .
. VOLT \
(C) voLts _uuc AB D20 | 220 | Zwo
LINE AC 3o | 270 | mep
. v - -~ -
LINE B8C fe kA P e - r)
(D) 1sT stAGe RUNNING, MAX. G0 574/ SO LT e ]
- DL
DISCH. PRESS. Psig. DRAINED, 0-30 *—] 1O vt - o o
- -~
: - ! .
(E) 2ND STAGE RUNHING, MAX,400 | 9 Sy E ’
N UNIING, MAX, 40g 3‘5 2 358 L AL i '
!
DISCH. PRESS. PSIG. | DRAINED 35-gs X 3ol g T .’
— w oI |
(F) 2RD STAGE RUNINING, MAX ., 1300 . : oty | B
/IS0 | 1180 2S0 |
DISCH. PRESS, psig. DRAINED, 100-250 760 | oo 5 i [
(G) 4TH sTAGE RUNNING, MAX, 3; - S 4
‘Mu3503700 3750 wyao| |
DISCH. PRESS. Psig. ORAINED, 200-500 | 344 Sl ma, {
l
(H) sucTion TEMPERATURE P [ i —I
. o 1
CI) 4TH sTare AMBIENT TEMPERATURE |
DISFit. TeEmn, reus yze r. MAX, “’g ez f= bl e |
et o’, ’2 b .S . < & - 1
(V) AMBIENT TEMPERATURE 4o oy ;- }"
(K) SHUTTER - opfl o CLOSED ) *:] PR Wiy ’ ,_‘
- —— kLot D | ]
(L) CamaciiyY (CFM) 10 CFr4 MIt, AY
3700 rs)

(M) BLOW gy (CFM) 1.5 CPM 4
3700 Psig

(N) COMPRE SSOR (RPM) 900- =350




K=t 3 30y

10. HEATER CHECK:
A. SPACE HEATCRS Y. & AMPS PRAS VOLTS
B. COOLER HEATER .3+ <& AMPS 20 VOLTS
)
C. OIL HEATER . & AMPS
11. HIGH TEMPERATURE SWITCH CHECK. INITIALS it &
12 RECORD ALL OIL AND AIR Lwn’eomw WHAT WAS DONE TO CORRECT CONDITION:
U E
) 3 ' 7 7
13. OIL CONSUMPTION CA) OIL ADDED o 02. (B) HOWRS RWN__ 97, HRS .
(C) CALCULATE 0Z/HR.(.70 OZ. PER HR. AVERAGE MAX.) G 02/
14, CHECK OF PRESSURE SWITCH SETTING AND CONSISTENCY OF OPERATION.
RECORD OPERATIOHAL PRESSURE CACH CYCLE
CYCLE #1 CYCLE 42 CYCLE &3
PRESSURE SwiTCH CUT-IN [ CUT-OUT | CUT-IN| CUT-0UT | CuT=Ti: 1cui=out
2060 ¢ 2740
PS (3700 PSIG) 2Loe| 3 2o, 3799 | F7
15. PISTON BOLT TORQUE | o4 FT.LBS.| THIRD STAGE HEAD TORQUE [ = ) FT
(25 FT./L8S.) (50 FT/LBS)
16, SEPARATORS DRAINED b i TESTER'S INITIALS J1 &
17. COMPRESSOR BOLTS AND NUTS TORQUED yes TESTER'S INITIALS v ¢ °
/
18. TUBES & FITTINGS LEAK TIGHT, SECURED, AND INTERFERENCE FREE.
| TESTER'S INITIALS e o ¢
FOREMAN'Z APPROVAL AND REMARKS / /&—Z ( DATE & L $= §FC
m _
m ¢
REVISED 5/16/79 RFR/NT WORTHINGTON COMPRESSORS, INC.
’m- dy HOLYO) E, MASSACHUSETTS



N ; MANUL /\LA;‘( HG PROCLEDURE
4y ALR PLANI TEST Y—nl’ 338

CUSTOMER P.O.j WORTIl. SALES

’ CUSTOMER SPEC.#

UNIT SERIAL // 947( - /12
1. TESTER'S NAME & CLOCK j§ & ,{/Mi Wwezwk

Y

P
ORDzR 5

PACKAGL VOLTAGE

i[4S &0

2. OIL LEVEL OF EACH COMPRESSOR AT 1/2 FULz' MARK
3. CHECK MOTOR WIRING FOR PROPER PACKAGE VOLTAGE
4. CHECK FOR CORRECT ROTATIOMN FOR EACH MOTOR

Se STARTING TIME DLELAY

G. HOURMETER READING

7« PERFORMANCE

G L

DATE ¥ /9 5' P /‘ %
Fa/
/Z&S

es

V¢ sec
K o

1 Hit. AFTER STA?

START UP MID-POINT CONCLUSION LEAKAGE RATE T=&T
HOURMETER /Y 2 G [ £/ ¥o2
OlL PRESSURE S¢ rds 3¢ A4
MOTOR VOLTAGE-LINES AD 470 /13 ¥7¢ 7€
. LINES AC_ 7Y/ 74 %79 452

LINES BC ° ¥FY 27 iy

2é¥

MOTOR AMPERAGE LINE A Y, AR

LINEB /2

/[ED

LINEC X (

Ll

4TH STAGE DISCHARGE

PRESS. PSIG 3¢co 3300 3¢ 3J¢¢
AMBIENT TEMP. . &y | ¢ £ €2
BLOWBY /. / - /C x4 -
COMPRLSSION R.P.M. p 24 G0 S.2c ple

Be OSYSTEM FREE OF LEAKS__ J€S

-

continued




9.
10.

N = 050 10
.

V-SET‘ PRESSURLE TLIME RECORDER TLNS AL ACLUAL T1i

RECORD DATTA QUL HOUR ALY START Uy I STEP 7 A2QVE,
ALS0 RECORD THE FOLLOWING DAIA,

(A) CYCLING TIME DetVEEN DRAINS(20 ilil. PLUS OR M1iUS
2 MIN.

(B) TIME DLLAY TO LOAD AFTER COMPRESSOR SUARTS.
(30-50 skc.)

(C) AT START, AFTER BOTH COMPRLSSORS IAVIE LOALED
1. RECEIVER PRESSURE PS1G
2. RECEIVER TEMPLERAYURE DEG. F.
3. TIIE TAKEN FROM PRESS. Tt
RECORLLR

(D) AT 1400 PSIC RECLIVER PRESSURE
. 1. RECEIVLER FRESIUR
2. RECEIVER TL:LURATULE
3., TIME TAKEN FROI1 PRESS. TLbe
RECORDER

(E) AT 3700 PSIG RLECLIVER PRESS. (WHEN BOYH COilFRESSORS
STOP)

RECEIVER PRESSURE

RECEIVER TEMPERAIURL

TIE TAREHN FROM PRESS. TLEE

RECORLER

M =
- - -

v ¥
L, .

320

¢ i3

II* TOTAL CHARGLIG TINME LXCLEDS € lQURS-20 HMIN. FO GIF-1896 OR

A JIOURS = = = = = =
NOTIIY FORLMAN BLEIFORL PROCLEDING.
(F) S HIOURS AFTER BOTIH COMPRISSORS HAVE STOPPED
1. RECEIVER T?LSLUA,
2. RECEIVER TENPLERATURL
S. TIM: TAKEH FROM PRESS. TINE
RiZCOIDER

(G) ELAPSED TINME BETUEEN START-UP AND SIUT DOUL AT 3700

(1) ELAPSED TIME DRIVEEN RECEIVER PRESSURE OF 1400 PSIG

continucd —

GiP-1918

ML,
+SEC.

| ol
QW

. b

.
-

. =
I

cT
@
(

L &



11.°

12,
13.
14.
15.

16.

17'

(fI) LROP LI RECLIVITL PRESLUBRE DURLYG (n) rout Peltton L S79 s

(J) MAX1MUL ALLOUALLE RECELVER Ditop
ALLOVADLLE i4thSLULE PHUPe = = = = = = =57 #0106
ADDITIOMAL PRESS. DIROP CRUSKD PY TENP, CUALGH
6.8 x (MECEIVER TEIP., DROP)= = = = = = = Uig T a2
PAXIMUM ALLOWADLE PHLSS. DilOP, SUI OF ALOYVi . e OBy o oS

(K) RLECEIVER PRI 5. proP vLit IwEn (I) IS LESS THAN
MAXIMUIY ALLOVADBLE PER I'TiH (‘J), 1 o, ou 1 OS5 C
FORLMAN DLFORE PROCEEDLIG.= = = = = = = = : . 183776 . .

COMPRESSOR FHES OF OIL LEAIS. )/€D ' '

CHLECK FOR FROPLIN OPELRATION OF HOMIITARY CONTACT “opEsT LUTIOIL

CUT-II! PRESSURE SUITCH SETIINGS 358¢

€ P“-‘
TR S - - - ® o . ® 4 P ® PP of 1|

CUT-0UT PRrESSuURF SU1ITCH SETTINGS- = = = = = = = = . o :.37.(’0. v & oo B8

COWDENSATE EJECIIO!N HEATER CURRENT

LUII}I\;LL‘J'\ “-.\X::J;.'a (4‘.5 ’l‘/\) C‘-q . €00 . . . . . B
ALLOW UIIIT 40 RUI! Folk A9 AL O 1S HIOUILS FRYO!l T1ME RECORDED
STEP (5) ALOVE. RiCORD FOLLOUING AT (.J.-u.,U;le}IZ.
LOULL T S/

A

QIL PRESOSULLL 3

MUTOR AMPLIAGE  Lide A A

LiliE U o
LIk C /€ L

;10T0i‘ ‘l’oL‘l‘l.hci} Ll;-nc “\za,-v y?‘: . . . . . . . . . . . . B . . . . . - .
LIilE AC, 7‘/"2

vz /

Ll:j)a CC. . . . . . . . . . - . . . . . . . . . .

ATH STAGE DISCUARG:E PRISS L2600

AMLIENT TEHPERATUNLE 66

BLOWDBY /O

COMPRESSOR ii. P11, $20

OIL CONSUNPTION(A) OIL ADDED- = = = = = --- - R S S v
‘g §QU¢\ ) 5{UA\- - = T . R | R . . . ‘}0 . . o}::
CALCULATLY O Lk, ( 55 O7,1N) AVG. TX.)

(34 <

cont iaued




21.
22.
25.

. MG

Wy Relit*= 537
CIHECK DELT "ENS100 isY C.A. yes
CLEAN OIL FILTER AlD CHECE FOR LbAiks. yes
CHECK FOR PROPER OPLRATION OF LOY OLL PHESS. CUT
OUT SWLLTCH, HECOID CUT=CUTL FilliShem = = = = = -

UNIT PRESLUVATION “WIH P=10 ‘yés

| RETORQUL LOLTS AL 1UTS, }/‘?)

RECORD RECCIVEG (U IolAL LOARD iU Dons

ReCLIVER LOCATLO.!

A

1'1)“;3?1\;1’ pr.” l\.’.'i\‘)" ' " s aad \ .\'.;:.', PN 2 e / ) |
Py S S
ol ol
- . . . - . . . . - . .
<
. - - - . . . . - . - . -
. - . . . - . .

/

7. e« o oPSIC







K-MP-3 10

UNIT BREAK-IN TEST DATA WITHOUT ENCLOSURE (SEC K-1P-233)

WORTHINGTON SALES ORDER # 7 50 § 35 O COMPRESSOR SERIAL § 7¢ 2- C - //5 S

v

MOTOR SERIAL # MOTCR H.P.

UNIT WIRING DIAG. §

MOTOR VOLTAGE_

7S 7 T lielle

1. " TESTER'S NAME AND CLOCK NO. DATE
NAMEPLATE VOLTAGE -
3. POWER SUPPLY UNIT TESTED ON (3 PHASE b0 CYELES) >30 VOL1S
4. OIL PRESSURE (A) AT START UPusruenenseennsrnnononnnonns Y&  PSIG
: (B) PRESSURE GAUGE NEEDLE FLUCTUATIONCS PSIG MAX. P3IG.,
3+ TORQUE 3RD STAGE HEAD 50 FT/LBS. ccvssascsssscssseesoses C 8”0 FI./ALBS
6. TIME DELAY AT START UP (30-50 SECCNDS BEFORE COMPRESSOR LOADS yd®, SECC? .07
‘ 7. OIL PRESSURE: (A) AFTER 2'; HRS. RUNNING__3%  PSIG. (B) PRESS. DROP > PS '
(35-50 PSIG ) IN 2'; HRS,
(10 PSIG MAX.)
8. _PERFORMANCE DATA 1-1/2 HR. 1/2 IR, 1/2 HR, 1/2 HR 1
HOURMETER e a. o e 3. 3.8 & 5
IST STAGE - . - -
DISCHARGE PRESSURE PS1G ¥ 7 7 50 $° 3 52-60
2ND STAGE I3 9
DISCHARGE PRESSURE PSIG 280 2470 300 330 00-40¢
3RD STAGE P
DISCHARGE PRESSURE PSIG 490 500 230 //2O | Ti06-15.
WTH STAGE L /7876 0 3000 Fon e
DISCHARGE PRESSURE PS1G 1000 1500 2000 3000 3760
BLOW BY (CFM) T A\ /. 2 < /.25 /- 88 .05~ 1.3
/1 77-& | /10

DATE /- A S - 30

~

"



(8) amps (MOTOR) LINE A 2 —] 2y L
- ! Y
LINE B 4?/ , P // i ("_\,,k[ ’
- (C) voLTs LINE AB ,’0’?0 2.2 ¢ A0
LINE AC RAD D¢ oo s N
v | | |
LINE BC I;‘: A R BT _ | ’
(D) 1sT STAGE RUNIING, mMAx. 60 ] == e &/ |
4 aat- & S <4 :
OISCH. PRES:s. pspg. ORAINED, 0-3¢ 16 Do | ,
(E) 2nD STAGE 1 RUNINING, Max oo ’ —-5(‘ 34870 ?‘[',‘07 ’
DISCH. PRESS. pgg. DRAHND 35-85 ’ O 1 / ’ l
_“._,L% &0 4
(F) 3RD sTAGe | RUMNING, MAX. 1300 | /S0 ! s/c0 /77 & .l
DISCH. PRESS, ps;c. DRAINED, 1007255 {2al  cocn / & 1
(6) 4TH sTAGE RUNNING, MAX, 3750 ]370& 3700| = 250 ]
DISCH. PRESS, psig. DRAINED, 200-500 I35O J50 o 3 (
(H) sucTion TEMPERATURE ™ | — j
v — \"—-
(1) 4TH sTage ABIENT TEMPERATURE N I
DISCH. TEMP. [PLUS 3200 F, pay. 252 250 2L ;
(W) amgigrr TEMPLRATURE L2 | L O |/ < ﬁ»’_
(k) SIL'ITER - OPEN OR CLOSED 2Lose Ol nsed Closen f-‘ -j
(L) caracTy (CFM) 10 Crm My, W [ :
p N . '
3760 ps), B 8™ 1L | // /7 |
M) BLOW BY CCEM) 1.5 crp 2 ?"‘C‘ p ’
3700 Ps) /\ / / f, &7 b ,'
- (“l ’ / ® /

K-HP< 3 51

(A) HOURMETER

,/\‘\
(W) compressOR (RPM) 900-95¢ \ CTEJ




10. HEATER CHECK:
A. SPACE HEATERS

B. COOLER HEATER
C. OIL HEATER

K-~ 3 34

. & AMPS 2= VOLTS
A AMPS = - 0 VOLTS
) ' amMps

1i. HIGH TEMPI RATURE SWITCH CHECK,

INITIALS /’f" 4'

12. RECORD ALL OIL AND AIR LEAKS AND INDICATE WHAT WAS DONE TO CORRECT CONDITION:

vl
// !7/ (f

” 7 C.

13. OIL CONSUMPTION (A) OIL ADDED
(C) CALCULATE OZ/HR.(.70 0Z. PER HR. AVERAGE MAX.)

&) 0zZ.

(B) HOURS RN

HRS.

09, 9
7

07 /H

i, CHECK OF PRESSURE SWITCH SETTING AND CONSISTENCY OF OPERATION.

PRESSURE SWITCH

CYCLE #1

RECORD OPERAT ICIWAL PRESSURE EAC
C

CYCLE #2

CUT-IN

CUT-0UT

CUT=IN

CUT=-0uUT

PS (3700 PSIG)

2400

23700

3‘/0 (]

(n

700

15. PISTON BOLT TORQUE
(25 FT./LBS.)

16. SEPARATORS DRAINED

=3

FT.LBS.

y&os

/

THIRD STAGE HEAD TORQUL

17. COMPRESSOR BOLTS AND NUTS TORQUED

18. TUBES & FITTINGS LEAK TIGHT, SECURED, AND INTERFERENCE FRLE.

L

TESTER'S INITIALS

. Es’
pe F a4
FOREMAN'S APPROVAL AND REMARKS C::7ji;:<:T’;}-;:2¢-—
»

(50 FT/LBS)

TESTER'S INITJALS

- — o ——

A

TESTER'S INITIALS

/1‘.‘ ¢

S

7 a4

-

DATE £~ 2

-
S-5O

'RE\’ISED 5/16/79 RFR/NT

WORTHINGTC!! COMPRESSORS,

HOLYOKE, MASSACHUSETTS

INC.



CUSTOMER P.O.J

K-110=327
FANUFACTURLNG PROCEDURE
AIR PLANT TLOT Y-MP-330

WORTIl. SALES ORDER # /A- S 7053~

PACKAGIEE VOLTAGE

‘ CUSTOMER SPEC.J#

UNIT SERIAL # ¢ D,

- /95

1. TESTER'S NAME & CLOCK j K //}f’),'c‘lﬂ/‘ﬁ > F T35 DATE  ¥/23 /7
< 2, OIL LEVEL OF EACH COMPRESSOR AT 1/2 z-‘ui{ MARK Z, /N ]

3. CHECK MOTOR WIRING FOR PROPER PACKAGE VOLTAGE g

4. CHECK FOR CORRECT ROTATION FOR EACH MOTOR >

Se STARTING TINME DELAY /‘70' Sec

€. HOURMETER READING

7. PERFORMANCE

bY4

cc '
: T HR. AFICH Slnad
START UP MID=-POINT  CONCLUSION LEAKAGE RATE T=ST
HOURMETER ¥2.2 A SO $f 2
OIL PRESSURE I /2 Yo &2
= , e
MO'OR VOLTAGE-LINES AD_ $v/ 475 244 yd 94
. LINES AC_ 777 vid4 v 28 i

.

LINES BGC "4/

MOTOR AMPERAGE LINE A /4 ¥ ..

- er a4 i

LINE B 4.2

. el A [

LINE C /5.

/5 P, /57

4TH STAGE DISCHARGE

PRESS. PSIG S000 3200 35¢e 3acCo
AMBIENT TLEMP. A, (Y (- ¢ &4
BLOWBY /. 95 Pl Doy /5 /38

COMPRLSSION R.P.M. 2.

8. SYSTEM FREE OF LEAKS _{esS

continued




PhGE 2

R=1il'=557
.

9. " SET PRESSURE TIME RECOMDIL TLE AT ACLUAL TLiT: R - AL,

G .

RECORD DATA ONE HOUR AFLER START UP I STEP 7 AZOVE, <y 3(5‘
ALSO RLCOI(D '1'!“4 IPOLIJO{"I;:G U"\'r-’\- . . . . . . - . .
(A) CYCLING TIME DEIVEE! DRAINS(20 ilil. PLUC ORt #1iUS 20
2 erlo . . B . N . -Nl.’\'.
]
(B) TIME DELAY TO LOAD AFTER COMPRESSOR SUARTS.
(30-50 SEC.) RENRPE. - AP )

(C) AT START, AFTER BOTIl-CUMPRESSORS HAVE LOADLED O
1. RECEIVER IRESSURE PSIG e i e PSS
2. RECEIVER TEMPERAIVRE DEG. . . o LR . . .DEG.
3. TIHE TAKEN FROM PRESS. TILiv: 3. g
RECORDLR . el BTN

(D) AT 1400 PCIG RLCLIVER PRESSURE
) 1. RECEIVER FRESSURE . % ./V_C.O . wePUl
2. RECEIVER TEMPERATURE . r o Bh . . =DEB.
3. TIME TAKEN FROIl PRESS. TI1HE ,
945 .

RECORDER ite & o
(E) AT 5700 PSIG RECEIVER PRESS.(WHEN BOTH COHPRESSORS
e 1. RECEIVER PRESSURL L. 3780 ang
2. “?Eﬁl¥ﬁﬁwﬁiﬁiﬁﬁ“iﬁﬁ?n ek . .‘zqq AT
* RecomuEm T e 30,

I TOTAL CIUARGIIG TIME LACEEDS € HOURS-20 NI, IFOR GitP-182C OR
A JIQURS = = = = = = GiP-1018

NOTIFY FORLMAN BEFORE PROCELDING.

(F) S HOURS AFTER BOTH COMPRESSORS HAVE STOPPED —~0
1. RECEIVER PRESSURE 358 PS:
2. RECEIVER TENRPERATUNL
3. TIM: TAKEN FROM PRESS. TINE L 132
RECORDIR ‘

(G) ELAPSED TIME DETMEEN START-UP AND SHUT DOUII AT 5700 PSIC céz/éi, Vs,

(11) ELAPSED TINME BLIVLEN RECEIVER PRESSURE OF 1400 PSIG AlD 37CO PoIG.

continucd




(1) DI(UP.I:I RECLELVIN PRELGHURE DULLTG (H) Bouk eltion .

(9) HAXLHUI ALLOUALLIL RECHIVER Mwop
. AXIL() [\ULI IAU QUUHL; U.(UP- - - - - - "’.l)-’ 4.:.-
ADUI‘PIU /\L 11\uwu LJ “.}l‘ (;llb;--l) EY . et Vi %
. 6.8 x (WECEIVER TEIiP. DROP)= = = = = = = R/ 4, Greas
PAXIMUM ALLOVABLE PRLGS. DROP, SUN CF ABOVE . e sy R s w oPY

i |
[
:-
Ce

-

]
=

(K) RECEIVER PRIZSS. DROP PLR ITEn (I) IS LESS '1THAN ¢
MAXINMUM ALLOVABLE PLI 11,.M (J) LI o, HNorLry 63’-7 /)
FORLMAN LEFORE PROCEEDING.= = = = = = = = - - .in PERS L

11, °  COMPRESSOR FRLE OF OIL LEAKS. )'e’s
12, CHLECK FOR P'ROPLER OPLRATION OF HOMEIMPAKY CouTACT "1iEsST" LUTITO!.
13. CUT-Ill PRESSURE SUITCH SETIINGS= = = « = = = = « Syl - -?-5.?’.0. e PC1

14. CUT-OUT PRESSURE SHITC SETTINGS= = = = = = = = = O

19, CONDENSATE LJECIION HEATER CURRLINM
i COMPILGSO0IR RALRGE 0.5 10 QN IS TR R B SO T SO S

16. ALLOY UNIT 10 RUI FOil A TOrAL 0i 15 HOULS FRON TINME RECORDLED
. STEP (5) ADLOVL. RECORD FOLLOMING AT CONCLUSION.

LOuRI T S0,
0Ll PRLESSUIRS v -

MUTOR AMPLinGe Ll A LY -
L1 55 LA
. LI ¢ /2.2
MOTOK VOLTAGE Ll AR. . « 47, o i e e e e e e e e e o e s
LINE MG, . o T8 L.
Soit - R T - T e | R

411 STAGE DISCIARGE PHESS . 3300

AMBIENT TLEPERATUNLE x4

BLOVLY L3

COMPIESSOR 1K, P11, GD

17, OIL consuiry IOI§ ) OLL ADD'De = = = = = = = = - by ﬂ.‘-g’ 0L »
v

Jg IUU anl\"'""’ - - . . . ‘9
¢) CcALcuLATY o St (. ﬁ '\",1 W) AVG. MAZL)

cont iaerd




- A, A
o SR » K=lir=057
18, CHECK LELT TENGIOHN uY LA, }/‘55
. CLEAI OIL FILLRI A CLECE FOR Lbaks. hés

20, CHECK FOR PROPER OPLIIALLION O LU‘. Ul PHlssG. CUT //
OUT SWITCH. HECO Lutl-uut r'n‘)';b;; -------- LT -S PRETIEPSRES . & i

2l. UNIT PRLSLRVATION NIl P=10 }/CJ
22. RETORQUL BOLYS AL furs. //C’>
25, RECORD HECLLIVE (WrLoial Loai LU Do

RECLIViE LOCA'LLOW

- > /’ l‘
‘ 10;-&;!&\1"0 ALY K |4 QA // ik R .( .« ® & e & e =
// QV

S
A



K-MP-334

MANUFACTUR ING PROCEDURF

COMPRESSOR PACKAGE FCR AIR BLAST CIRCUIT BREAKERS
BREAK-IN AND 18 HOUR TEST RUN DATA

1. THIS LOG OF TEST DATA SHALL BE ENTERED IN ACCORDANCE WITH THE FOLLOWING
PROCEDURES :
(A) K-MP-333, BREAK-IN AND 18 HOUR TEST PROCEDURE.
(B) K-MP-215, TORQUE VALUES.

2. THIS LOG OF TESTS 1S TO ACCOMPANY THE MACHINE THROUGH ALL THE TESTS PERFORMED

AND DATA SHALL BE ENTERED AS FOLLOWS:

A)
(8)

(%)

3. UPON
(A
(8

4. THIS

ALL BLANK SPACES MUST BE FILLED IN WITH A FIGURE OR INITIALED, AS SPECIFIED.

THE LAST COLUMN OF THE 18 HOUR TEST SHEET MUST BE WITHIN THE SPECIFIED
LIMITS EXCEPT WHEN ENGINEERING AUTHORIZES A DEVIATION.

ALL OTHER TEST DATA RECORDS MUST BE WITHIN THE SPECIFIED LIMITS EXCEPT
WHEN A DEVIATION 1S AUTHORIZED BY THE FOREMEN AND INITIALED.

COMPLEZTION OF THIS LOG:
ORIGINAL IS TO BE RETAINED BY QUALITY ASSURANCE.

COPY IS TO BE SENT TO ENGINEERING.

LOG HAS BEEN EXAMINED FOR COMPLETENESS AND ACCURACY AND FOUND TO BE

WITHIN LIMITS SPECIFIED WHERE A DEVIATION HAS BEEN AUTHORIZED.

(A
|

FOREMAN'S SIGNATURE //57 AL DATE 8-/ 7- 5o
Q.A. ANALYST SIGNATURE DATE

AN

COMPRESSOR SERIAL NUMBER *'.» ™" " - 7

- OVER -




K-MP- 3754 =
7y
(
UNIT BREAK-IN TEST DATA WITHUUT ENCLOSURE (SCE ¥-19-233)
WORTHINGTON SALES ORDER #__/< 7 0 § o & COMPRESSOR SERIAL W24 7- € - // 5~
Al
MOTOR SERIAL # MOTOR H.P. 20 27 /7.
MOTOR VOLTAGE 224 = «L06 UNIT WIRING DIAG. & s
1.7 TESTER'S NAME AND CLOCK NO.___ 7= /3"7 7. nve /e  pate &°-9- 17 S
2. SOLENOID VALVE: = o VOLT
. NAMEPLATE VOLTAGE &
3. POWER SUPPLY UNIT TESTED ON (3 PHASE 60 CYCLES) 2320 VOL 1
4. OIL PRESSURE CA) AT START UP.'vssernennresennrneennnnns Y& PS1G
(B) PRESSURE GAUGE NEEDLE FLUCTUATIONCS PSIG MAX. O PS1G
5. TORQUE 3RD STAGE HEAD 50 FT/LBS:vuvvnnenerrnneonsennnns 3 FY./
6. TIME DELAY AT START UP (30-50 SECONDS BEFURE COMPRESSOR LOADS ; SECL
7. OIL PRESSURE: (A) AFTER 25 HRS. RUNNING__ 37  PSIG. (B) PRESS. DROP / ( ‘
(35-50 PSIG ) IN 25 HRS.
(10 PSIG MAX.)
8. _PERFORMANCE DATA 1-1/2 HR. 1/2 MR, 1/2 KR, 1/2 MR ]
HOURMETER A, a. E-3 i By
I1ST STAGE :
DISCHARGE PRESSURE PSIG “4% b 4 5o 33 526
2ND STAGE 3 g
4 - { L
DISCHARGE PRESSURE PS1G FYE 295 o T O 22 300-041
3RD STAGE arey ' , Py
DISCHARGE PRESSURE PSIG £EO Sow 26> 7/74 | Tioe-
UTH STAGE /000 ro2d “ &0 Fa e > Sl
DISCHARGE PRESSURE PSIG 1000 1500 2000 3000 370
BLOW BY (CFM)/__\ Y 7 2 ‘/, 35 /25 -
cowszfsson/{}l 1@}\0 3 o Go., P20 A A ¥o
<o )
CAPACITY fc 1) Y \ /7 / a7 10,
{? /\ SR (4 AL -
/ i , A ,'
FOREMAN'S AP ov,tu. NT} !:1 K~ (ﬁ /- // DATE_ D -/ 2 - Fv




- o
N G

-
T
’ o

-

b &

K-1P-3 54
\
(A) HOURMETER ‘J "
(8) AmMps (MOTOR) I LINE A 9+” - o S [
’ LINE B ' - LI, 5. % I
!LINEC 1 P j
. (C) voLTs LINE A - B 3 < 2 ¥
LINE AC { a e ] “ - e ’ e
LINE BC J y5res .Y ¢ { L K
(D) 1ST stage RUNINING, MAX.Gp ] i 5 ! . 8"
DISCH. PRESS. Psig. { ORAINED, 0-30 7 757 : 7_&
(E) 2nD STAGE - RUNIIING, A 400 , o 4 ] Wy I_.
DISCH. PRESS. pPsjg. ! ORAINED 35-85 ! < r " ’ _T, J l
(F) 3RD sTAGE ljwmuc,mx. 1300 | . N A 4 J 288545 / ‘f
DIScH. PREss. psig, | DRAINED, 100259 ') & y 7 |
(G) 4TH sTAGE RUNNING, MAX. 3750 i ST b S 47 j_
DISCH. PRESS, ps)c. T)RA:NED, 200-500 2N . 2 f
(H) sucTion TEMPERATURE ) ’l_
(1) 4TH stage AMBIENT TEMPERATURE I_
OISCH. TEMP, | pLus 3200 F. MAX. “yn 59 !
(J) AmMBlENT TEMPERAT!RE A '/“d - 2 ' ?_
(K) SHUTTER - OpEN on CLOSED k) & I—.
(L) capacTy CCFM) 10 CFia My, AL/ N . & ] ‘ J‘
' 3700 Psm@\ s - |
M) BLOW BY (CFM) 1.5 crn AT ( ( ) . - s
3700 Psic  \ s\ / A LR I
(N) coMprESSOR CRPM) 900-950 COTED 7 l‘_.




FOREMAN'S APPROVAL AND REMARKS <~/ /wa;z’ Ao

K-MP-3 13
‘ 10. HEATER CHECK:
o . ¢ % ¢

A. SPACE HEATERS e 7 AMPS ) VOLTS

B. COOLLR HEATER 7. Y Y awps A VOLTS

C. OIL HEATER /> AMPS
11. HIGH TEMPERATURE SWITCH CHECK. INITIALS Wi :
12. RECORD ALL OIL AND AIR LEAKS AND INDICATE WHAT WAS DONE TO CORRECT CONDITION:
13. OIL CONSUMPTION (A) OIL ADDED C) 0Z. (B) HOURS RN 27 HRS

(L) CALCULATE OZ/HR.(C.70 OZ. PER HR AVERAGE MAX.) ) 0Z/+
14. CHECK OF FRESSURE SWITCH SETTING AND CONSISTENCY OF OPERATION.
RECORD OPERA. [OIAL PRESSURE EACH CYCLE
CYCLE %1 CYCLE #2 CYCLE &7
PRESSURE SWITCH CUT-IN | CuT-0UT CUT=IN| CUT-0UT | CuT=In |CUi-CUT
. PS (2700 PSIG) -9 :7.-»:;1 iy At ? g
15. PISTON BOLT TORQUE 2. FT.LBS.| THIRD STAGE MEAD TORQUE [ -5 FT.
(<5 FT./LBS.) (50 FT/LBS)
16. SEPARATURS DRAINED TESTER'S INITIALS
17. COMPRESSOR BOLTS AND MUTS TORQUED 1o TESTER'S INITIALS
18. TUBES & FITTINGS LEAK TIGHT, SECURED, AND INTERFERENCE FREE.
o F

TESTER'S INITIALS )

DATE S -/ 2- 5o

/,

REVISED 5/16/79 RFR/NT

/
4
WORTHINGTON COMPRESSORS, mc.v/
HOLYOKE, MASSACHUSETTS /




>’ o MANUFACTULLLNG PROCLEDURE
Alr‘ PIJ’\H"L‘ ’l‘niu‘ i-l Il ":-'{

CUSTOI"&R Pn O."- "-’On'rfi. ..JI\L.,U (.A\..,._, \ 'Z ) i
CUSTOMER SPEC,# : PACKAGIE VOLTAGE K

' UNIT SERIAL # 247 ¢ //’L

. . ’ /I
l. TESTER'S NAME & CLOCL /4 / I I N . DATE j://’,) i

\
. 2. OIL LEVEL OF EACH COMPRESSOR AT 1/2 FULL MARK

3. CHECK MOTOR WIRING FOR PROPER PACKAGE VOLTAGE

4. CHECK FOR CORRECT ROTATION FOR EACH MOTOR

AN AN
\Y‘

S STARTING TIME DELAY
e ¥ &
€. HOURMETER READING Lﬁ /’

7. PERFORMANCE

4
N L 1 HIt, AFILEt STAR.
°TFR"‘ UP - MID-POINT CONCLUSION LEAKAGE RATE =34
HOURMETER (S (1, ~ e, s G

’,
OIL PRESSURE A1)

2
MOTOR VOLTAGE-LINES AD —# Y iz v 43 ve/

- o ¥ - . 2 %,
L- Eu MC -/ W A v ; o 3 ‘
Y -
NIt C 2] o L2 '\‘ . .)_ ._/ : ‘>

LIA‘QJ EC -4 ;/ 4 .,—--' Cp

K [ & e S T - L £
MOTOR AMPERAGE LINE A /4. S ... .- /5oy & ' 2o

LINE B /Y T A ) /N5
‘o c r Ly o A
LINE ¢_ /1 . A3 2 L) Fae N
4TH STAGE DISCHARGE .
PRESS. PSIG. 10C AN TR ) 4 & r?
4 ’,
AMBIENT TEMP. A3 ! </ 272 £ s

BLO'!'{BY //.7)/ '/"’J‘;A /,:-” ’:.,.

COMPRESSION R.P.M.  °-

‘8. SYSTEM FREE OF LEAKS__

contlinued




9.

‘.'

PhGI

R=11i"=5357
.

~ESET PRESSURE TIME RECOWUDR TIHE AT aCLUAL Tl

RECOIRD DA'UA Ot HOUR ALY START Ul L STEP 7 ALOVE,
ALSO RECORD HE FOLLOWING DA'TA,

(A) CYCLING TIMi DBEIVEEN DRAINS(20 idlil. PLUC

4
2 MIN. ﬁ /' //‘S .
(B) TIME DELAY 70 TOAS Arrii Corfeniooon s
(30-50 SEC.) N

(C) AT START, AFTER BOTIH CONPRESSORS HAVE LOALLD
1. RECEIVER TRESSURE PSI -
2. RL(. Iv;—«( J.u.slu.(n‘b.(u J."G. i“. .

5. TIIE TAKEN FROM PRESS. TIii:
RECORDLR .

(D) AT 1400 PSIG RECLIVLER PRESSURE

: ) 17 I\...L...J.\’L.A( FRESSURI .
2 i(:.(,.,l LR TEMPERATURE .
Je TINE Tn.\_.l FROI1 PRESS. T1HLE

RECORDLR =

—~
|
S

AT 5700 PSIG RECEIVER PRESS. (WHEN BOTH CONFRESSCONS
STOP)

1, RECEIVER PRESSURL .
2. RECEIVER TEMPERANLURE .
S. TLHE TAREN 'ROIT PRESS. T1HL

RLCCRDER .

II' TOTAL CIARGIIG TIMZ LACLEDS € LUl \u-:O FIil. FOR GIIF=-1826 C
A JIQURS = = = = = = GilP-1918

NOTIMY FOREMAN BEIFORL PROCLELEDING.

(F) 5 HOURS AFTER BOTIi COMPRLESUORS HAVE £1022iD
1., RECEIVER FRESSURLE B
2. RECEIVER TEMPERATURLE ‘
3. YIkE TAREN FROIT PRESS. ‘P11
RECQItDER »

(G) ELAPSLD TIME DETVESH START-UP AND SIUL DOV AT 3700 PSIG

27
2.

3
. .
. .
. .

(11) ELAPSED TIifi DLIWLEN RECEIVER PRESSURE OF 1400 PSIG AND 37C0

continued

PS1G.

-~
sl wdl

yie
- -~

PSI
ode:



11,
12,
p » ¥
14,

15.

16.

17.

.

(1) brOP Il RECEIVIR PREsLuny

CUT-CUT PLLS

DULL™G et 10
(J) MAXIIAUII ALLOVALLE RECEIVER DRop
ALLOUADLE iMESSURE DituP= =« & « = = = =57 2016
ADDITIO!NAL PRESS. DHOP CRUSED BFY TilP. CUALGE
6.0 x (RECEIVER TELP. DROP)= = = = = = = .
MAXIMUM ALLOVABLE PRLSS. DROP, SUI OF ALQVLE .
w LESLHG PHAL

(1 )
PO, HOTIFY

(K) RECEIVER PRESS. DIOP PLR I'TLEM
MAXIMUI ALLOY NBL“ PLR IluN 3

FORLMAI! BEFORL PROCLLDIIN

COMPRLSSOR FREL 0OF OIL Lf ""/4j2ym ne G
CHLCK FOR PROPLEI OPLRATION OF HOMIMAKY ConTACT "PrsT

e

CUT=-IIl PRESSURE SUITCH SETITINGS= = = = = = = = - .

SURE SUITCH SETTINGS= = = = = = = = - .

CONDENSATE LEJECTION HEATER CURREM
COMPRLGOOR RALGE 0.5 10 0.1 .

114

FOIl A TOrnL 01 15 HOUits Yok Tl
RCORD FOLLOU1IG AT COIICLUSIOM,

SZ.

ALLOW UIIIT TO RUi
STEP (5) ALOVe.

LOURI s

0%

RECORDLD

. . . . .
o~

- . tol)-)_
P

- Ll . oPC

OIL PRLSSUNE 2.5 :
L]\)LOA‘ l\inl ;.AU‘U.} .[J:.‘l'- i\ ;7 3 i
g
L1l =
LLE ¢ <
(7/4: {
I]OTOE‘ .‘/’OLll‘l‘\G;'- Lli‘n- “\B- . . .. . . . & 9 - . . . ol Nl . . « v a .
e,
IJII‘:E AC. . - . - - - . . - - . - - . - - . - .
e
Ll:]: L(Jo o."-ﬁ/ o . . . . . . . . - . . . . . . . -
) : Yt b X ol s v ' 9
&' STAGCL DISCIMARCGH PRYSS
AMBIENT TisiPERATURS A
Foonou
BLOVWDY j
COMPRESSOR . .11,
OIL CONSUMPTION(A) OLL ADDED=- = = = =« - - - - - P T <
ug HOUMS U= = = = = = = = = = o & o wnindp o «HILG;
C) CALcuLALy o Juite (.55 07,01M) AVG. TAZ.)
. - . . oO:/‘:;l:




v PAGl,

n=lir=5357
CHLCK BELT TenO100 LY LA,
CLEAIT QIL FILTER ALID CLACE FOR LEAKS.

CHECK FOR PROPLEK QPLEATION OF LOWN OLL VPHELS. CUL
QUT SHLITCH. KECOKD CUT=-QUT FitlSbem = = = = « =

UNIT PRLSLRVATION It P=10
RETORQUL DOLYS AL UL,
RECOHD RECSLVEN ¢'mTIONAL Loalib LU D il

heCelVER Loeh'tiol

3
3

1% 3 LS I 05, . i

L'U”~:Ln‘l'u ‘\i’Ai\IJI Vg Iy, o \ LR
/’ - z
R " o T

.
.
-
-
-
.
-
-
.
.
.
-

33088
. v = ——’ , ¥
VERLas) Ml
wi ULl Qh
. i ‘

i
o~
ol P FED
- - L - . - .
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K=H>-3 34
MWNUFACTUR [NG PROCLEDURE

COMPRESSOR PACKAGE FOR AIR BLAST CIRCUIT BREAMERS
BREAK-IN AND 18 HOUR TEST RUN DATA

THIS LOG OF TEST DATA SHALL BE ENTERED IN ACCORDANCE WITH THE FOLLOWING
PROCEDURES:

(A) K-MP-333, DBREAK-IN AND 18 HOUR TEST PROCEDURE.
(B) K-MP-215, TORQUE VALUES.

THIS LOG OF TESTS 1S TO ACCOMPANY THE MACHINE THROUGH ALL THE TESTS PCRFORMED
AND DATA SHALL BE ENTERED AS FOLLOWS:

(A) ALL BLAMK SPACES MUST BE FILLED IN WITH A FIGURE OR INITIALED, AS SPECIFIE:

(5.

(B) THE LAST COLUMI OF THE 18 HOUR TEST SHEET MUST BE WITHIN THE SPECIFIED
LIMITS EXCEPT WHEN ENGINEERING AUTHORIZES A DEVIATION.

(C) ALL OTHER TEST DATA RECORDS MUST BE WITHIN THE SPECIFIED LIMITS EXCEPT
WHEN A DEVIATION 1S AUTHORIZED BY THE FOREMEN AND INITIALED.

UPON COMPLETION OF THIS LOG:
(A) ORIGINAL 1S TO BE RETAINED BY QUALITY ASSURANCE.
(B) COPY 1S TO BE SENT TO ENGINEERING.

THIS LOG HAS BECN EXAMINED FOR C(‘:MPLETEI!';;SS AND ACCURACY AND FOUND TO BE
WITHIN LIMITS SPECIFIED WHERE A DEVIATION HAS BEEN AUTHORIZED.
) 2

/

(A) FOREMAN'S SIGNATURE DATE & - /Z- FO

(B) Q.A. ANALYST SIGNATURE DATE

COMPRESSOR SERIAL NUMBER 72>, C- 27, 4

- OVER -




‘ » K-MP-134
. UNIT BREAK-IN TEST DATA WITHOUT ENCLOSURE (SCE ¥.-1P-233)
WORTHINGTON SALES ORDER # A A R 54 COMPRESSOR SERIAL § 76 7 C - //F A
) MOTOR SERIAL # MOTCR H.P. /)
MOTOR VOLTAGE oL Sl o UNIT WIRING DIAG. &
) - - <N - .
1. " TESTER'S NAME AND CLOCK NO. 7% 'S 7 77 v e /o DATE £ - P - /4§
2. SOLENOID VALVE: o3 OLT
'NAMEPLATE VOLTAGE '
3. POWER SUPPLY UNIT TESTED ON (3 PHASE 60 CYCLES) el VoL 1%
4. OIL PRESSURE (A) AT START UP....vvunes I o R R & s PSIG.
; (B) PRESSURE GAUGE NEEDLE FLUCTUATIONCS PSIG MAX. 9 PSIG.
5. TORQUE 3RD STAGE HEAD 50 FT/LBS..:veesenenerneneeneonn. ‘ SO Fr.n:
‘ 6. TIME DELAY AT START UP (30-50 SECONDS BEFORE COMPRESSOR LOADS SECLE
7. OIL PRESSURE: (A) AFTER 2% HRS. RUNNING 3 7 PsIG. (B) PRESS. DROP g P
(35-50 PSIG D 1IN 2'5s HRS.
(10 PSIG MAX.)
8. PERFORMANCE DATA 1-1/2 HR. 1/2 HR. 1/2 HR, 1/2 MR ] ¢
HOURMETER il -9 5.8 . o IR M
1ST STAGE , h . P
DISCHARGE PRESSURE PSIG b 7 3/ B4 §2-60
2ND STAGE Sl
DISCHARGE PRESSURE PSIG 2 A 4 B B20 | 73005
IRD STAGE Fiora ~ ‘ - . 1 ;
DISCHARGE PRESSURE PSIG /<) o e} P S | TI00-10
UTH STAGE ' 7000 7E 0 o R Jeao | 2ac.
DISCHARGE PRESSURE PSIG 1000 1500 2000 3000 375;
. BLW BY (CFM) /—\ b :) 3 "I_‘fn'\ § - \ & \: ’1 ’/, V:"‘ .’/. :
’ COMPRESSOR (RP14) u/qtmsg‘o\\ 275 B <0 20 | > i
. CAPACITY (c(M)l /\ ) ) ke KV s n ;2 I
= = - -
ZX z__\. ) ——
FOREMAN'S APPROVAG) capls;, — / CL:/C:/Z— DATE_S -/ D=5,
B X oL
24



K=t 3 51,

o s _adetn, g% o ¥ b vy ey
.,'. ¥ 3 B b IR Ll Fie o

-t " o

st TR
» -"'-". - Ll

P

9.
(A) HoURMETER I ’ ’
(B) Arps (MOTOR) LINE A —] 2L 2 & ’ o b 7
; LINE B = 21 o % 7 23
LINE C - M A s Co ’
- (O vouts LINE AB 226 22 | 2ay |
LINE AC %y A 320 } . o '
. LING BC 220, nan 2 t
._‘ v
(D) 1ST stAGe RUNINING, MAX. 60 ] & & 3 s’w s |
DISCH. PRESS. psjg. ORAINED, 0-30 ’ ) G y £ ,’ .
-~ . o5 — 3
(E) 2nD sTAGE RUNNING, MA):.KoOO-J 4 "3 & &" N 1 % 1' ~'
FCe 1 y I - - e » |
. DISCH. PRESS. Psjg. ! DRAINED 35-8% ] 7 s 30 ’
2 (F) 3RD sTAGE RUNINING, MAX. 1300 At 4% ER e J=> 70 [ !
OISCH. PRESS. psig. DRAINED, 100-250 <o 20 280 I |
' (6) 4TH sTAGE RUNNING, MAX. 3750 | ¢y 2290 3200 | l
. DISCH. PRESS. psig. CRAINED, 200-500 89 2 e Sa2 |
(H) SUCTION TEMPERATURE l
|
(1) 4TH sTAGE ABIENT TEMPERATURE f
OISCH. Temp. [pPLys 3200 £, max. A7 354 T¢0 |
- K
(V) AMBIENT TEMPERATURE o P 75 |
(K) SHUTTCR - OPEN OR CLOSED |
|
(L) CAPACITY (CFM) 10 M mins, py | l
3700 rsiG. /7 v i
AL EDN | |
- '/ K" "’—'
(M) BLOW BY (CFM) 1.5 crm AT @/ qQe \ ) }
3700 rsig { /\ /i Fy i |
\ 3572 e
N) COMPRESSOR (RPM) qon. Z, 5 ’
. (M) CoMPRESSOR (RPM) 900-950 ,.3;\"/0}[{‘ ) g s < 0 | |
T



> A,
S 1RALE HOAD OR

¢

VA LINED

ADEMAN T & -
FOREMAN S APP




K=MP=32

PACE 1 Qi 4

. - MANUFACTURLNG PROCLEDUIE

A ALR PLANT TEST Y-MP-338 / £r &
. CUSTQ;.M‘,,,O_.;: WORTIl. SALES ORDER # -~ | ¢
STOMER SPEC./ PACKAGE VOLTAGE 742
untr seRiaL 4 24 2 =/ 15E. ~
1. TESTER'S NAME & CLOCK /| 4 ¢ D:\Tx.i//”/ =
2., OIL LEVEL OF EACH COMPRESSOR AT 1/2 FULL MARK d
3, CHECK MOTOR WIRING FOR PROPER PACKAGE VOLTAGE v
4, CHECK FCR CORRECT ROTATION FOR LEACH MOTOR r
v

S. STARTING TIME DELAY
6. HOURMETLER READING

7. PLERFORMANCLE

/8D

3./

, P YO R
STALE UF MID-POINT  CONCLUSION  LEAKAGE RATE Gnil
HOURMETER 5 3 L. ¢ 7, r il
-, ) 3 -
‘ou. PRESSURE ¢ 7' . > H 2.7
7 '3
! / i s .ﬁ_ " "
MOTOR VOLTAGE-LINES AD__ Ly Ltz : %
&7 ¢ . s £ ‘% e /‘ ;6 ,
LINES AC 7 7 “.5 e 5y
¥ ‘,,’ G oF < 3 & (> ]
LINES BC S £ % B Ly '/ ¥y
s 1 2 ~ 4 - LA
MOTOR AMPERAGE LINE A D g LS, s ’
LINE B /c’/ r!r / //. / /" /
e J ’ 7 . -
LINE C i §. ¥ /6 .73 -
4TH STAGE DISCHARGE = .7 a oY g
PRESS. PSIGC R 2759 =
y y Y,
AMBIENT TEMP. 42 4 77 £
BLOWBY )i [ /. /
COMPRESSION R.P.M. . @ ‘

8. SYSTEM FREE OF LEAKS

. continued




Relii'=357
. -

9,V SET PRESSUHE ‘T'LME HECORDER TINNE AT ACLUAL T1il. 5 5 f A ‘9. 9. .
10. RECORD DATA ONL HOUR AFLLIt START UP I STEY 7. ALROVE,
ALSO RLCU“U ‘L‘lud FOIA;J’ |-:I::G Ua'\‘l'-’\. . . . . N . - .
‘ (A) CYCLING TIie BETVEEN DRAINS(20 #lil, PLUZ Oit H1iUS .
2 MIN. . . . . . . . .:.l::-
(1) TIME DELAY TO LOAD AFTER COMPRESSOR STARYS. o 0 _
. (%0-50 SEC.) e « o s s o o oSEC,
(C) AT START, AFTER BOTH CONPRESSORS l'/\VL LOADED &
1: “LCul LI\ I“l;uuunb IG . . uf-‘ .J. . cPiJI\
2. REcCLIVLR 'm-.'r.u'zun'mn' DLG. I, e v BN . DR
4.  TIlis 'TAREN FIIOM PRESS. TIs
RECORDER R 7R}
(L) AT 1400 PCLC RLCLIVER PRESSURL )is D
) 1. “MLLI‘\'LI( Tl(...auUZ{la « o » o/o’ . oo;; :
2. u*zv:-.zz 'l".-.'i:?i-.:’{ﬂ’lui‘ . » o A% . JDEG,
3¢ TIME TAKEN FROIT PRESC. TLNE :
RECORDER R L
. (E) AT 5700 PSIG RLCLIVER PRESS. (WHEN BOUH CONFRESSONS
-~
STOP) - /I~ L
1., RECETVER PRESSURL : .J.’Q € % o« JPS2
2, RECEIVER TEMPERAIURLE » ot Pl ¥ & <DEG
3., TINE TAREN FROM PRESS. TIME
l(LCC zUl 1( . . u/lo/‘ np op. .
‘ I TOTAL CIUARGLHG TIHE LXCLELEDS € HOUS-20 NIl., IOt GIF-189C OR
AJIOURS « © « =« = = GP-1910
NOTIFY FORLMAN BEFORL PROCLEDING.
(F) S LOURS APTER BOTIH COMPRESSORS HAVE STOPPED
1 . I{LC‘ l\”.c‘ rn..oJUnL 3 5 /\ ‘7 . Q!‘S‘.‘,
2. RLECEIVER TENCERATURL 7»7 § v JHOn
3. CTIiM: TAKEN FROU PRESLS. TINE 7:) )

I‘ECOI(D:;I‘ . . . - . . . - .

(G) ELAPSED TIME BETULELD START=-UP AND SIUT DO AT 5700 PSIC 2 62

(1) ELAPSED TINME Bi1WEEN RECEIVER PRESSURE OF 1400 PSIG AlUD 37C0 PSIG.
Jo=f0

continued




7.

2
(1) DROP IN RECEIVIN PRissiun PUBRLG (5) romg petion -3

(v) waximus AnLotaLL. RECLIVER 10 39
ALLOVAGLE iESLULE DitUP= = = = = o o o 51T 016
ADDITIONAL PRESL. DHOP CAULED P TR, CHANGE 37,2
G0 x (RECEIVLR TP, DROP)- = b2 _ g LR Y

PALIRUN ALLOVALLL PRLGS. DROP, SUN O ALOVL . ¢ K banls a
¢ /o2
(K) nrecervenr rniss. DIROP PLR ItLn (1) I8 LESS 1vad
HAXINUI ALLOVADLE Pl vy (9), IF ior, Lorry
FO‘*L'V\“ P .l"O“l'. l’ilOC“bL‘l”U. --------- ¥ 29 ¥ 8% Cae b

COMPRESSOR FRLE OF OIL LEALS,

CHLCK FOR FROPLN OPLRATION OF HOM:IMPAIY CORTACT “1EST" LUTIOl,
o i
CUT-IN PRESSURE SVITCH SETIINGS- = = = o o - o . “

CUT-0UT PrESSURE Su1TC SETTINGS= « = o = v o o o g “zh;% é’ﬁ L
CONDENSATE LJECILION 1MLATER cuRiEn Ay

COMPIRELSON HAKGE 0,5 70 0.1 2 e yoaka
ALLOW UDIT 10 RUP 1oit 2 TOTAL Oi 15 HoUits FRON 1w HECONDLL
STEP (5) Above., nkiConw FOLLOU1ING AT COHCLUSIO!N.

/7
Louig i i/
LIL FRESSUIE v i ISV
MOTOR Al cithGe LI N _ /o od
y

B .'I -
LII'E L Lot/

/
LIVE © /"' 3

MOTOIt VOLTAGL  Liin ap. %77 | ¢ Blarpigldcg il T
Lmur.c..'?’/f?("...... « "3 Y BRSNSt
Llifl;l;f;..i'/';:/...

411 STACE DISCIARGE PG~ > A A

N2

AMLLERT TESPERATURE L2

BLOWBY __ y

COMPRLESSOR 1, 1. 11, =

()lll “"”)") --------- - - - . - . . \‘:';o
HOUKS HUMe = = = o o o - o N7 7

L -
CiLCuLAY o 78, ( .55 T R) AVG, FAX.)

OIL cousunnTlonga
¢

cont. Led
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K=~Mi'- 330
MNUFACTUR 1MG PROCEDURE

COMPRESSOR PACKAGE FOR ALR BLAST CIRCUIT BRCAKCRS
BREAK=IN AND 18 1PUR TEST RUN DATA

1. THIS LOG OF TEST DATA SHALL BE ENTERED IN ACCORDANCE WITH THE FOLLOWING
PROCEDURES :

(A) K-MP-333, DREAK-IN AD 18 HOUR TEST PROCEDURE.
(B) K-MP-215, TORQUE VALUES.

2. THIS LOG OF TESTS 1S TO ACCOMPANY THE MACHINE THROUGH ALL THE TESTS PERFORMED
AND DATA SHALL BE ENTERED AS FOLLOWS:

(A) ALL BLANK SPACES MUST BE FILLED IN WITH A FIGURE OR INITIALED, AS SPECIFIL.

(B) THE LAST COLUMN OF THE 18 1DUR TEST SIECT  MUST BE WITHIN THE SPECIFIED
LIMITS EXCEPT WHEN ENGINEERING AUTIORIZES A DEVIATICN,

(C) ALL OTHER TEST DATA RECORDS MUST BE WITHIN THME SPECIFIED LIMITS EXCEPT
WHEN A DEVIATION IS AUTHORIZ2ED BY THE FOREMEN AND INITIALED.

3. UPON COMPLETION OF THIS LOG:

(A) ORIGINAL 15 TO BE RETAINED BY QUALITY ASSURANCE.
(B) COPY IS TO BE SENT TO ENGINEERING.

b. THIS LOG HAS BLEN EXAMINED FOR COMPLETENESS AND ACCURACY AMND FOUND TO BE

WITHIN LIMITS €PECIFIED WHERE A DE :N}s SEN AUTHOR | ZED.
»~ /7
(A) FOREMAN'S snwma/ﬁgﬁ ’Z oare -4 5 129,

(B) Q.A. ANALYST SIGNATURE DATE

COMPRESSOR SERIAL NUMBER 24 2 - £ /1 7.8




K-MP-3 31y

UNIT GREAY-IN TEST DATA WITWUT ENCLOSURE (SCE K-MP.213)

WORTHINGTON SALES OWOER /7-5'&744 .

MOTOR SERIAL W

MOTOR VOLTAGE__

o a/(,'é

COMPRESSOR SERIAL K 724 7- ¢

/175

MOTCR H.P,

INIT WIRING DIAG. ¥

L “

R

1.” TESTER'S NAME AND CLOCK NO. 77 /87 T/ mue Jle. pATE ™ 20-/%5F¢
2. SOLENOID VALVE: ; VOLT
NAMEPLATE VOLTAGE 240
220 :
3. POWER SUPPLY UNIT TESTED ON (3 PHASE 60 CYCLES) VoLl
4. OIL PRESSURE (A) AT START UP..vvvnnrnsnnnn ., T Y psig.
7
(B) PRESSURE GAUGE NEEDLE FLUCTUATIONCS PSIG MAX. 0 PSIG,
-~ . A
5. TORQUE 3RD STAGE HEAD 50 FT/LBS. . eereernenensnsesns : X FT./L
‘ TIME DELAY AT SYART UP (30-50 SECONDS BEFORE COMPRESSOR LOADS ! SECUH
. OIL PRESSURE: (A) AFTER 2'y MRS. RUNNING_ =7 PSIG. (B) PRESS. DXOP p
(35-50 PSIG ) 1N 2% MRS,
(10 PSIG MAX,)
8. PERFORMANCE DATA 1-1/2 HR, 1/2 MR, 1/2 MR, 1/2 HR 1
HOURMETER .S - | - I > 38 | #£5
IST STAGE . . |
DISCHARGE PRESSURE PSIG &/ ¥ 40 S~ 472 | T 52-6
IND STAGE 2 &
DISCHARGE PRESSURE PSI1G 35,5/ b PR ) 5| 300-
3RD STAGE . , /.
DISCHARGE PRESSURE PSIG | & & (7 7920 /¢ /¢ S¢ | Tioo=
LTH STAGE OO0 /Y00 U 3000 2207
DISCHARGE PRESSURE PSIG 1000 1500 2000 3000 370
BLOW BY (CFM) P F &2 7 s Yo | fre
,_? . M - -
COMPRE‘SO)/QJ“Q ~0’U\<)Su 3 0y
‘ CAPl\ClT 4 ru‘i i \ s b ,/‘. | //10
P ’ P s ¢ - i ~ . . |
’\
FOREMAN' S /‘[';ws 0/(';// //A oate &- 25=6¢
prTLq



.-
'0 ' | el
: . K-HP<3 54
\
90
(A) HOURMETER
(8) Amps (MOTOR) LINE A 2L = o2 2t
L'NE u ' ¥ K
LINE C s > i
(c) VOLTS LINE AB __’_"‘; o ;_l 2
LINE AC . bohy, ;o e BPRPY 7
L’“E BC (:cJ./ /‘A,'.J.g/ (J_...) !
(D) 1ST sTAGE RUNNING, MAX. G0 Ry L |
DISCH. PRESS. psiG. DRAINED, 0-30 " 3 e !
(E) 2ND sTAGE RUNNING, MAX. 400 . - s yhe -
’ ;
DISCH. PRESS. PSIG. | praneD 35-85 G K ¢ |
(F) 3RD STAGE RUNNING, MAX, 1300 A9 /) s /7 / ,]
. " W
DISCH. PRESS, psig. DRAIMED, 100-250 F S I Fiy ,
-
(6G) 4TH sTAGE RUNINING, MAX, 3750 ‘ 2 9e 2 )¢ -, [
DISCH. PRESS, pg)G. LRAINED, 200-500 s & e & oo r
(M) SUCTION TEMPERATURE ‘L
(1) 4TH sTage ABIENT TEMPERATURE
DISCH. TEMP. [PLus 3200 F. pax. 3P [y, Fos
. - ; . 7
(_u) AMBIENT TEMPERATURE /Y Fo p A o
(K) SIUTTER - OPEN OR CLOSED
(L) caPac)Ty CCFM) 10 Cri M. AT
3700 ns:c /& /s 115
(M) BLOW BY (cPM) . 5 CiM A ,
3700 rsig @, QC / ’ 2 : ,,//, F . ‘
| —y %__\ /v/ "I M

w_g



.o. HEATER CHECK:

K=Mp- 331y

A. SPACE MEATERS AMPS, (2 S L VOLTS

B. COOLER HEATER Yok ' AMPS o O VOLTS

C. OIL HEATER /. AMPS

N—
11. HIGH TEMPERATURE SWITCH CHECK. INITIALS /. L/
12; RECORD ALL OIL AND AIR LEAKS AND INDICATE WHAT WAS DONHE TO CORRECT CONDITION:
Lif ‘,,'. P
13. OIL CONSUMPTION (A) OIL ADDED & 0Z. (B) MOURS RWN ]/ HRS .
(C) CALCULATE OZ/HR.(.70 OZ. PER MR. AVERAGE MAX, ) < . 02/

14, CHECK OF PRESSURE SWITCH SETTING AND CONSISTENCY OF OPERATICON,

RECORD OPERATIONAL PRESSURE EACH CYCLE

CYCLE W] CYCLE #2 CYCLE #3

PRESSURE SWITCH CUT-IN | CUT-OUT | CUT-IN| CUT-OUT | CUT-IN [CUT<OUT

T A0 PRI 2353790 |5 a50l87 00 133 | 27
15. PISTON BOLT TORQUE [ FT.LBS.| THIRD STAGE MEAD TORQUE - FT. L

(25 FT./L8S.) (50 FT/LBS)
y"}. ' - 'T 4
16. SEPARATORS DRAINED ¢ TESTER'S INITIALS ' -
17. COMPRESSOR BOLTS AND NUTS TORQUED Y. > TESTER'S INITIALS /s o
18. TUBES £ FITTINGS LEAK TIGHT, SECURED, AND INTERFERENCE FREE.
TESTERIS INITIALS 7 £

. M /7{

FOREMAN'S APPROVAL AND REMARK il ( AAL7 F oatg >~ 25 )7 Q

-~

‘.VISED 5/16/79 RFR/NT

WORTHINGTON COMPRESSORS, INC.
HOLYQKE, MASSACHUSETTS
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FHOENIX ELECTRIC CORP. :

TEST ARD INCIECYTON KEIY

S BROWN BOVERT CORPORATTON PNEUMATTIC CONTIOL CAPIHIT
CUCTOMER /CONTHACT NO. LS 6-)4»)19 ELEcT. t POowén €O, Jog «0, jég__f_d_, o)
DIRAW LIS O, o8 SO-4 -00%, So-4-~003

cg BBC OhibLls HO. T~ PEC_OKDER NO. //&8
CABINITI CERIAL NUMBER: //}?"/F READY O SHLPMEN'T': 5'-019'?6’

TECTS AND INCVECTION INITIALS DATE
= . -
l. General Assembly inspection Q/”Zﬂ- 5 017 e0
2. Adjust LP pressure switch and y)
leak test manifold A’/ﬁ

- attach detailed test sheet

3. Adjust HP pressure gwitch and }W[L 52 y-50

lecak tect manifold 7
1

- attach detailed test sheet

. k. Lesk test main piping _ M/L 5-A7-50

‘ v
5. Valve Operation é@ . §7-50

4
6. Heater Resistance _ﬂhc( S-a% 20
v

CHA S/Y o CHE /5 ow

7. Check marking strips in place on %V
terminal blocks { 6 /? 5’0

8. Check comnonent nametars in place éﬂ(& S.‘;'g'éo
9. lolint to point wiring check j&[& 5‘&7’85
10. Hirh voltayre teot control wire %_”[[_( 50&?-50

11. All openings in piping and
cul:inet cloued




PHOENIX ELECTRIC CORP.

TEST REPORT PRESSURE SWITCHES (637
Switch i 2 3 L) 2 6 L 8
Designation b3Rp  b3MR  63RE  E3NE

Set Press. (Falling) 2020  UYOR) 2070 240(A)

Sw. Opens/Closes L~

Reset Press.(Rising) NOO QNIQ 2100 NIO

Differentinl i s i s

Actual Cet EaoPley w Qm I0R)

Actuual Keset )00 Ayl 2090 o N0

(LP) Common - 2 NC (no Press.) = 3 NO (no press.) - 1
(#P) Common - (P) Purple - (BR) Brown

NC (w/o Pressure) (B) Blue =~ (0) Orange

N0 (w/o pressure) - (R) Red = (Y) Yellow

REMARKS: Y LAk 7-557—“ Ok “}/};(& S-C}g—%’C/

CUSTOMER : [6—/}(3} son  UERCO. p.E.c. orner 8o.:  // Y
5 - 7
DATE: S.-&Y'XO BYé}ﬁ///{

CABINET SERIAL N0.: //&% = /P




PHOENIX ELECTRIC CORP. ' .

T"ST AND INSPECTION REPORT

.- BROWN BOVERI CORPORATION PNEUMATIC CONTROL CABINET
-

CUSTOMER/CONTRACT NO. U/Z!dv.l& LLEC T ¢ PowEn. CO. JO& M. /POSO . ¥ 7

DRAWING NO. B $O-4003 L $0-4-Co%

cubinet cloued

BBC ORDER NO. PEC_ORDER NO. L/ %
cABINET sERIAL NBER: //3F = QP Ry Fom surpwent: O ~ov¥- ¥O
TESTS _AND INSPECTION INITIALS ___DATE
1. General Assembly inspection i'kl? -Fo
g P iy = e Y a ot
- attach detailed test sheet
3. Adjust HP pressure switch and .‘;-}9-5’0
leak test manifold
- attach detailed test sheet
. L. Leak test main piping . /ﬂ/({, S-29-50
/
5. Valve Operation ' / _le_ég_ S ‘éz -7
6. Heuter Resistance _L/)?/C( S5 ¥ =rc
CH A A9Y __ om CHE S/5  om
7. E!en:;l;n:;r;;ggk;tmps in place on ﬁn((/ P
8. Check component nametags in place /M(C 5-019’i0
9. Point to point wiring check Ve S =29 Ho
10. High voltage test control wire }/’”ﬂ 5'&7‘?0
11. All openings in piping and 57




PHOENIX ELECTRIC CORP.

REPORT PRESSURE SWITCHES 63-1P/63-HP
gviten SRR e T 8 e
Designation p3RA  b3m8 £3RE B e — ——

2
Set Press/ (Falling) 2020 w 200 wa
gw. Opens/Closes L

| |

Reset Press.(Rising)&JUO 200 K00 &4/

— —

SR
pifferential T ———
Actual Set 20720 R2NAA) 2020 2040 0) —— s

Actunl Heuel é_LQQ_ él LE -z.ag_g Mg

(LP) Common = 2 NC (no Press.) = 3 N0 (no press.) = 1
(§P) Comron - (P) Purple - (BR) Brown
. Ne (w/o ﬁressure) - (B) Blue -~ (0) Orange

(y) Yellow

o (w/o pressure) - (R) Red

epurks: | LERk TEST OK }/7/[(,

CUSTOMER: GBp Fof VEP cO. p.§.C. ORDER NO.: /1 2Y
DATE: 5"&9'5/0 BY:&LW WM

CABINEY SERIAL NO.: TES Y
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REASON FOR CHANGE

T0 INCORPORATZ THE FINAL DESICN TESTING SECTION AND SCOPE OF TZSTING

REQUIREMENTS TO DESIGN CEANGE PACRAGE DC = 80-S45E, G & H

JESCRIPTION OF CIANGE

REFER TO ATTACHED FINAL DESIGN +ESTING SECTION WHICH INCLUDES TEST
MATRIX AND SPECTAL TEST PROCIDURES (AS REQUIRED).

A1l testing will be coordinated with the Brown Boveri representative,
Vepco Instrument, and Vepco Electric Shops. A1l special testing by
Vepco Automation and Control, Vepco Electric Equipment Specialists

will be coordinated through the Stone % Webster Advisory Operations
Test Engineer.

Vepco QA to witness all Special Test Procedures.

514’(4&&41

L. L
///{f.ﬁ«-f————f'/
*acE _ . 0OF 3%
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3enerator 3reaker Addition s

P vey oo "% SN N, N POC 0.5

L= ne

FINAL DES:Gi TESTING PROCIGUAZ SJi213W8 OF:
MECHANICAL TESTING y SLECTAICAL TIITING
CHEMICAL TISTING : INSTRUMENT TE5 4l
4
1.0 PURPOSE
The purpose of this testing procedure 15 to ensure the acceotability ¢°
the above-mentioned design installed in accorgance with Controlliing
Procedure No. DC-80-S45E, G & H.
2.0 REFERENCES
2.1 Final Design Controlling Procedure No. DC-80-5S45E, G, & H
2.2 VEPCO "Accident Prevention Manual"
2.3 NAS-1009 "Specification for Piping and Mechanical Equipment”,

NN NN NN

Sections 4.1 and 4.2

2.4 NAS-1010 “"Specification for Electrical Installation", Sections
4.3, 4.4 and 4.5
2.5 NAS-1011 "Installation of Instrumentation”, Sections 3.1, 3.2,
3.3, 3.4 and 3.5
2.6 AT-TAP-1 - Administrative Procedure for the Performance of the
Station Projects Test Program
2.7 AT-TEP-1 - Insulation Resistance Measurements Electrical Equipment
2.8 AT-TEP-2 - Control Circuitry Checkout/Initial Energization of
Electrical Equipment
2.9 AT-TEP-3 - Medium and Low Voltage Switchgear
.10 AT-TEP-5 - Moided Case Circuit Breakers and Motor Overloac Relays
.11 AT-TEP-7 - A-C Electric Motors
.12 AT-TEP-9 - 480 Volt Motor Control Centers
13 AT-TEP-10 - Annunciator and Seouen;é-bf-Events Systems

.14 AT-TEP-11 - Machinery Vibration Analysis >

.15 AT-TEP-12 - Station Computer

o
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:
. VIBSiMIA ELESTRIC AND POwER JTaesan
= e -
e BT B F'Seo = e SEN® N, 85 MW ol gL 3 5. 5

—

. 3.0

-

£
Generator 2reaker Agdition 99.548E, G & -

=N

.

Instruments and Controls Circuit Irzzziiaticn Lneckew

2.16 AT-TIP-1

~n

17 AT-TIP-2 Instruments and Controls Mechanical Tns+tallation Checkrci®

2.18 AT-TIP-3 - Instruments anc Contrals Functional Loor Cneckour
2.19 AT-TIP-5 - Instrument Leak Test
2.20 AT-TMP-3 - Pump Head Curve Verification

2.21 AT-TMP-4

Hydrostatic Testing

2.22 Vepco Instrument Calibration Procedures

2.23 Vepco Electrical Checkout/Calibration Procedures

2.24 Vendor Instruction Manuals
2.24.1 Brown Boveri - Self-Contained Water Cooling Plant DRK-80
2.24.2 Brown Boveri - Generator Circuit Breaker
2.24.3 Wworthington Compressor Plant

INITIAL CONDITIONS

3.1 Cables, conductors, and/or electrical components installation :
completed in accordance with Final Design Procedure.

3.2 Instruments, process piping, supply air and installation completed
in accordance with Final Design Procedure.

3.3 Mechanical equipment, piping changes and additions completed in
accordance with Final Design Procedure.

3.4 Communications have been established betwesz{work sf:%}ons. PR Y
S. s 7,“4\‘—‘\' . —— ‘2:‘,7 P - Anipigh Ao ~ ol -~ é“‘ Tt
PRECAUTIONS ol g ASENL SRR

4/ ~22 ¥

4.1 A1l tests are to be performed in compliance with VEPCO Aczident
Prevention Manual and applicable OSHA requirements.

4.2 Observe VEPCO's tagging procedure. '
4.3 Notify Shift Supervisor prior to testing.

4.4 Notify VEPCO QC prior to testing. The equipment in this design
change is safety related and is not Tech. Spec. related.- Minimum
coverage for QC Inspection of testing is detailedcégiéL;TAP-Im‘ . -

¥ ore Tes* Fqgf’mfﬂf_—uﬂ/ }y VEFL 01 aw/m/r?f :’/}W;‘ff-ﬂrf'

N nay m?” Le e ded 1n & Rewa/ /E'Cﬂfh/:/// co /) Brva¥en

'
v

il ot I 7‘7‘7’7};?'/9(,0 e

/22
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Generator Breaker sacitior .

TR

5.0

seZlIs0L

6.2 411 Gersrailr Brizesr testing I D% Iine unger TTe girectior C
Brown Soveri reprasentative

4.6 Breaker opening znc clozing 15 very igul - &3r Crotactior 13 Te-
and is 20 be useQ Dy Test nsersonnel.

INSTRUCTIONS

§.1 Electric Cables anc Buswork
8.0.1 fach electrical cable shall be tested in accordance wi

sections 4.3, 4.4 and 4.5 of NAS-1010. Testing is
documen‘.ed and signed off on Cable Terminatior Ticket.

°n

5.1.2 fach isophase bus duct shall be "Megger” and Hi-Potential
tested by the Vepco Electrical Department and docunented

in accordance with Vepco Procedures. Status of this
testing shall be detailed on Test Matrix.

§.2 Control Circuits

5.2.1 Each electrica) control circuit shall be tested in
accoruance with AT-TEP-1 (Section 8.8) and AT-TEP-2.

5.3 Initial Enercization of Electrical Equipment and Instrument
Power Feeds (other than rotating equipment,

5.0.1 Fach power feed shall be tested in accordance with
AT-TEP-1 (Section B8.7) and AT-TEP-2 (Section 8.10).

5.4 Transformers

5.4.1 fach transformer shall be tested in accordance wiih
AT-TEP-1 (Section 8.6).

§.5 Circuit Breakers and Motnr Overloads

5.5.1 fach molded case circuit breaker shall be tested in
accordance with AT-TEP-5 (Sections 8.4, 8.10 and
g.11).

§.5.2 Each motor control center circuit breaker shail be

tested in accordance with AT-TEP-5 (Sections 8.4,

8.9 and 8.11). N

5.5.3 Each overload relay shall be tested in accordance
with AT-TEP-5 (Sections 8.4 and 8.8).

»




NCATE ¢

. ARGIMIA BLES" 2 oKD 222" 32
1\ ST 1 2e 5% Paa, 184" SSMTINS N5 PECTES.AE o e
t,_nerator Brearer Accition PQ-S4&85, & & -
5.6 A-C ziectric Motors
§.6.1 zacn motor shall be tested in accordance with AT-TI%-
(Sections 3.3 or 8.2) anc AT.TEP.T,
5.7 480 Volt Motor Control Centers
3els 1 Each 480 volt motor control center cubicle snali de

.10

ah

A2

13

tested in accordance with AT-TEP-] (Section £.2.4,
and AT-TEP-9 (Section 8.2).

Annunciator and Sequence-of-tvents System

5.8.1 Each annunciator window and field input shall be tested
in accordance with AT-TEP-10 (Sections 8.6 and 8.7).

5.8.2 Each sequence-of-events point shall be tested in accora-
ance with AT-TEP-10 (Section 8.7).

Machinery Vibration Analysis

5.9.1 Each piece of rotating equipment with a continucus
rating shall be tested in accordance with AT-TEP-11.

Station Computer

§.10.1 Each computer input point (address point) shall be
checked in accordance with AT-TEP-12.

Electric Heaters

§.11.1 Each electric heater circuit shall be tested in accord-
ance with AT-TEP-1 (Section 2.9) and AT-TEP-2 (Section
8.10).

Instrument and Controls Circuit Installation Checkout

§.12.1 A11 instrumen~ation - electrical - and electronic
circuits and acces.ories shall be tested in accordance
with AT-TIP-1. '

Instrument and Controls Mechanical Installation Checkout

5.13.) Each instrument, and its associated piping, mounts,

_racks and accessories shall be tested in dccordance -
with AT-TIP-2. ]
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wn

.16

5.18

5.19

5.20

Tec*
1@ss

Instrument Lesi

§.15.1 fach instrument which is piped to a primary or secondary
system snal)] be tested in accordance with AT-TIP-3.

Pump Head Curve Verification

5.16.1 Pump performance shall be tested in accordance with

AT-TMP-3.
Hydrostatic Tests

5.17.1 Each hydrostatic test shall be performed in accordance

with AT-TMP-4,

Special Requirements/Procedures

5.18.1 Test Procedure - "Genera.or Breaker - Air Compressor Plant"

5.18.2 Test Procedure - "Generator Breaker - Water Cooling Plant”

5.18.3 Test Procedure - "Generator Breaker - Breaker Poles Phase
A, B, C"

5.18.4 Copy of Brown Boveri on site test report to be attached to

Design Change Package when compieted.
Instrument Calibration and Functional Testing
5.19.1 A1l instrument calibration and functional testing
shall be performed by the Vepco Instrument Department
and documented in accordance with Vepco Procedures.
Status cf Calib-ation and Functional testing shall
be detailed on Test Matrix.

Electrical Calibration

5.20.1 Calibration of all protection relays (including
S PT's, CT's) shall.be performed.by the Vepco
Electric.’ I¢.iua - . and/or Automation and Control
Department and ducumented in accordance with Vepco

Procedures. Status of calibration shall be detailed
an Test !atrign
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fanerator Brﬂavor Addition 20-34
T TNe seszzi. et
6.0 ACCEPTANCE CRITERIA
€.1 The acceptance zr terta for each test are as stated in ine
applicable testing srocedure
!
§.2 The Test Datz anc Matrix have been reviewed and verified 21l
referenced testing com.lete.and satisfactory.
2 brt Al e * (’
".. .
Reviewed by: y Nate:
Design Control Engineer
6.3 Test Data for referenced Design Change has been reviewed and

found complete.

Reviewed by: Date:

Veoco QA




INITIALS/DATE

- - - . ~ A
Ve=QU=245

Page ) of 5

GENERATOR BREAKER - AIR COMPRESSOR PLANT

1.0

2.0

3.0

4.0

PURPOSE

1.1 The purpose of this Field Change is to provice
fnstructions for the start-up, test and
operating procedure for the Generator Breaker
Air Compressor Plant.

INITIAL CONDITIONS .

2.1 Notify the Vepco Quality Control Department
prior to commencing work.

2.2 The Unit is in Mode 2 or lower.

2.3 Notify the Shift-Superv1sor on duty of the
impending work and coordinate all activities
through him.

2.4 Vepco Instrumentation and Electrical Departments
to be notified to provide technicians to provice
testing support to the Brown Boveri representative,
and to make all necessary Functional Calibrations.
- ; v ezt

i

2.5 Where pessibie, Station Approved Test Procedures

will be used to obtaipfgest data. i 2L,
2., 7 PR A W*“""“d""'}
PRECAUTIONS e a kb b Lt in cnnnid L AL TZ

3.1 Ensure that both compressor cubicles are c1ear’J‘--‘L"
and ready for testing.

INSTRUCTIONS

4.1 Record Serial Numbers
A _cd- SEF-kcdxy

B 4 SAME

4.2 Hour meter before start
A _Q.ﬂ s/
0 57 0

Page 8 of 39



"ot " B L AL {7

.
INITIALS/DATE
45&&61. (-1 2% 4.3 Close Breaker, energize Compressor.
{‘;Mp 1229/ 4.4 Motor Current
A J0. 49  AMPS
B s0.489 AMPS
&_ﬂ_w, 4.£ 011 Pressure _coted
gl P 57 psi
e L b1 57 PSY
M_ 21:22-¢/ 4.6 Cycle timer operates every
A 20 MIN.
| B . MIN.
L9l 2223 4.7 Dump Valve opens
A 37 SEC.
B ¥3 SEC.
Ol j-22%) 4.8 Ambient Temperature
A___€3.%  °Fr
B o T T, A
F 2-225/ ; 4.9 Compressor tubicle inside temperature after
one (1) hour running time.
A 2.9 ",
o . Bt °F.
anﬁ[ 278/ 4.10 Shutters open at
: A_9g-/00 e JH
o B=fﬁiy'5§:7-;~9r.

Page 9 of 39




DC-B0-545

feze 3 0f S
@
INITIALS/DATE
ﬁQp 2~27-¥ ! 4.11 Measured pumping capacity as per AT-TMP-3
DC-80-545G.
- 20.3°7 CU/FT
B Jo-35¥  CU/FT
M Wk 4] 4.12 Size of Air-Receiver
A Fy 5 CU/FT
B SAME CU/FT
(W P25/ 4.13 Time, pressure and temperature at start of test

A giofu 62 B #3°F

B ____ damt
_‘M L2% %/ 4.14 Time, pressure and temperature at stop of test
0 A g.c0 1 3590 Ps¢ 2% LUP- 2o/
B _doms
Z -27-8/ 4.15 (]);lpgrl'essure switch operates between 12 and
A_ /2.5 Ps:
B /3 #5.
&_ L27-3) 4.16 Pressure switches - Compressor start
A__34350 PSI
SR ' _ B__32 40 PS1
' M )-2Y-%/ 4.17 Con;pressor Stop
’ A 3¢ 90 PS1
gt e Sy tr dinwg s g a ~ pS1
P21 ot - S 4.18 Leakage rate: Delta P Abs/24 Hours
v I R i s 435 PSI
: - 5 B /M PS1

Page 10 of 39



L

/28y

.18

4.20

Leakage rate -

A ¥l s
8 deond
DATE

4 /-d -5/
B {;4,4

TEMPERATURE (T1)

A o O,

B jéiv\»‘_ .

Leakage Rate -

Stop Time

B GpO FM

B j‘ﬂ\.’

DATE

- /-2%-F/

B Lexms
TEMPERATURE (T2)

3 €7 %.
G Sy ¥.
Delta P (Pressure)

A 20 PSI

B én‘ PSI

-
)
0

Page 11 ¢
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4.22 Vepco QC has witnessed the above tests ead.
pprove—same. 5/ L2

QC Sign {0 Nka- i Date z-37-!

4.23 Remarks

' - Page 12 of 3
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INITIALS/DATE

2.0

3.0

4.0

5.0

SAKER - WATER COOLING PLANT

Tne purpcse of this procecure is 0 Drovii:
instructions for the check-out anc testinz cf
the DRK-80 wWater Cooling Skid for Generatcr
Breaker Package.

INITIAL CONDITIONS

2.1

2.2
2.3

2.4

.9

2.6 )"‘MW .\...J LJ&
PRECAUTIONS

3.

Notify the Vepco Quality Control Department
prior to commencing test.

The Unit is in Mode 2 or lower.

Notify the Shift Supervisor on duty of the
impending test and coordinate all activities
through him.

Vepco Instrument and Electrical Departments

to be notified to provide technicians to provige
testing support to the Brown Boveri representative,
and to make all necessary Functional Calibrations.

FI  an-ns

Where posa+tt®, Station Approved Tes® Procedures
will be used to obtain test data. ,::rq,
MJJ-"‘-—- [y

Ensure that all Fittings and Local Instruments
are tightened down, and that all water hose
terminations have been completed. Do not run
pump even for a short time without water.

INSTRUCTIONS

4.1

Record serial number of Unit.
¢ A/ YY

INITIAL START-UP

3.1

Fill the breaker circuit with D.l. water
and check that breaker water circuit is

clean.



‘ /‘/‘._'k'“
(.2 o
LAY [ 2325/
bl 1-22y1

6P s-arsi

)f%/o 1-22-%/

6.0

7.0

Energize Water Cooling Plant - reference AT-

-—tin :
Fvesew

0C-80-543E.

6.1

6.2

6.3

Main power voltage check

Nom value 480v

Actual value measured o EO

Check that both control circuits have
voltage
Nom value 125V

Actua’ value measured _ s 2 5~ /

Check DC control voltage
Nom value ¥25 vDC

Actual value reasured 27 VO

6.4 Energize and check pumps for proper operation
and rotation - reference AT-TMP-4 DC-80-S458.
€.5 Load - Motor A /.2 AMP
Load - Motor B Y, 25 AMP
Test pressure and leakage rate - reference AT-TMP-4
DC-80-S458B.
7.1 Pressurize system to 230 PSI.

7.2

Record - Start time (T1) /2 S5 IN/HR

Temperature T2 "

Pressure 230 PSl

Maintain the test pressure as per Hydro Static
Test AT-TMP-4 DC-80-5S458 and C.

Record - Stop Time (T2) /o5 MIN/HR

Temperature T2 Op
Pressuyre 2Jjo PSl

Total Hyaro Time (71) - (T2)

Page 14 of 39
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Check setting of measuring and controlling devices -

to be done by vendor reoresgntalive frsm Srowr SDver

..... - - -

)

9.0 Check outiet water flow from circuis bDreaker,

Opl 1Ak 9.1 Pole A
Nom flow 6 GPM
Measured flow £.L GPM
M_ s ay/ 9.2 Pole B
Nom flow 6 GPM
Measured flow é. & GPM
Il 1-ag) 9.3 Pole C
Nom flow 6 GPM
Measured flow 6. L  GPM
%l aug 9.4 Breaker Enclosure -
Nom flow 6 GPM
Measured flow £.6  GPM
10.0 Conductivity Checks
B’ 2-2.1 10.1 Conductivity First Signal -
Nom 2 ysS/cM
Actual__ = MS/CM
&é__ A 1-5 10.2 Conductivity Alarm -
Nom - Set 7 HS/CM
) Actual 4;? RS/CM'.. a2
(J‘Va _a-2-8 10.3 Measurement of Conductivity fg{1ed o
Nom o) 'MA £
Actual . e A ’ﬁk R .

Page 15 of 39
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11.1 High alarm switch sesting six (O, 1nCn&s

from top of tank.

Alarm setting £ INCHES

11.2 Low alarm switch setting 16 inches from
top of tank.

Actual setting /6 INCHES

12.0 Temperature checks of Breaker Cooling System a2t
full load (100% Power).

12.1 Pole A
Outlet Temp - Nom 113 °F
Actual Temp 29 2
12.2 Pole B
Qutlet Temp - Nom 113 e
Actual Temp 22 s
12.3 Pole C
Outlet Temp - Nom __ 113 g
Actual Temp 92 .

13.0 Raw water to cooling plant at full load -
reference AT-TMP-4 DC-80-545B.

13.1 Quantity of water at full load.
Nom flow rate 48 GPM
Actual flow rate 4y GPM

13.2 Inlet Temperature raw water. . -

N - Ty

Max Temp 108 " °F

0

-
| S

Actual Temo A

Page i6 of

3

0



Lol 4-1-71

4&‘;12 3.8/
‘ (8P 3-2¢4!

BF sy

ta .l
13.3 Qutlet temperature réw water
o 19 - -
¥ A amD lw r

> < .

-

13.4 Inlet pressure - raw water.

Lpdy

'
ACtual temp

Max press 110 PSIG

—
Actual press 33 PSIG

13.5 Pressure drop through raw water side.

Nom 2.9 ps]

Actual = PSI

14.0 A1l thermostat set points are to be set and verified
by the vendor representative from Brown Boveri.

14.1 Copy of the on site Brown Boveri test report
to be attached.

15.0 Vepco OC has witnessed the apove testis ancapsrsve
Samee S/J w2 11

QC Sign Date 75?)/?/

16.0 Remar¥s

Page 17 of 39



the Vepco Juailty

Armmencing tact
commencing tesw.

Instrument

notified to pr technicians to prov
ing support . own Boveri representa e,
to make all y Functional Calibrati

Ul locatl, TR
/7 7 A

posere ation Approved Test Procedur
be used to obtain test data.

.

Al Sie 4 t‘wv‘ﬂ* -4’ "
‘ ‘
Gl kil A

el e

<

Clean tubular contact assemblies

e
Vi
1 -
and relubricate with silicone grease

Check

N
LR

tubing and hose connecticns are
tightened.




INITIALS/0AGE

./-‘_ >

a7 1my-§l

27 1y

nf )-11-81

(5&»0 F-1¥%)
gl s

‘2:_)/" /239

0P a1/

P vy
B 125y

W- /A58 )

4.0

5.0

2 9 = b 24 -z a stme n) ] e

1.7 Make sure that weter cr3int D1ugs ON ICw=-2ressc
receivers, nigr IrssIiure TEI2TvVers and resiziot
champer receivers are CICSEC.

3.8 Make sure that test sersonnel nave ear protectice
and that unnecessary nersonnel are clear of tne
breakers.

INSTRUCTIONS

4.1 Record serial numbers of each Pole.

A# //A /i?{;{qﬁ’
B # P /€869
C#HALIFSESD

4.2 Trip counter before testing.

# 999 b/ Counter Indication

4.1 Control voltage to breaker control cabinet
is OFF.

4.4 Close shut-off valves (high and low pressure
inlet to control cabinet and drain valves).

4.5 Turn on Air Compressor Plant and charge storage
cylinders to normal pressure and wait for
pressure and temperature to settle.

Pressurizing the Breaker Poies

5.1 Pressurize H.P. receivers on breakers to
approxvimately 725 PSIG.

* 5,2 Check all ﬁ.P. lines and joints for leaks.

§.3 Pressurize H.P. receivers t0 full pressure
approximately 2132 PSIG (gradual escalation).

P

- >

5.4 Switch on Control Voliage

€ ame

Page 19 of 28



1€ )G &/ 5.8 Pressurize L.P. receivers on breakers tc

i o et - .- -
approximately 75 PSIS. To do this the
pressure switcn in Control Cabinet must ot
depressed.

A7 | -2% .4 5.6 Check all L.P. lines and joints for leaks.

Cad  )-21-§1 5.7 Open lcw-pressure discharge valve (drain vaive,
and lower pressuyre to approximately 22 PSIG.
Repeat this filling and emptying seauence four (&
times.

,9:).0 }-2T54%) 5.8 Pressurize breaker to operating pressure. lhe

pressure on the high-pressure side must not 1211
below two-thirds of its normal value of

2130 PSI. when this is done, wait for about
fifteen m..utes before pressurizing further.

If necessary, the breakers must be brought up
to operating pressure in stages. The pressure
switch 63LFP must remain depressed until auto-
matic refill begins.

6.0 Check-out of Low Pressure, Pressure Switches
Qﬁ_ -3 -4/ 6.1 The low pressure switch monitors the breaker

blocking pressure. The breaker is in the "QPEN"
position. Breaker L.P. tank is at 323 PSIG.

&f’ /-30 87 6.2 Close low pressure inlet to Control Cabinet.
(22l0 /3071 6.3 Slowly open L.P. discharge valve. This will
permit taking pressure readings to verify
pressure switch settings.
[OPERATING 8 POLE PRESSURE SWITCH CONTACT CHECK ;
PRESSURE INITIAL
] -
423 PSIG | Replenishing valve closes MRP(C-0) |1 [42¢ ps/ |
476 PSIG | Replenisning valve opens MRPITC-0)IE 1g/7 .« [/} 7
472 BSIG | Closing command 15 Dlocked MCP TC 140 » |
J2TPSIG | Replenishing valve closes MRF TO0) I F 1329 » |
A3TFPSIG | Replenishing valive opens MRFTTU) I X T ~9 |
ITIPSIG Opening command 1s blocked . P MTPT AT1209¢ ps !
G Upening command 15 blocked MIP2 D 13041
t | Reserve, adjustable, as reguired 12 | |

Page 20 of 29
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2%:;;3 i] ;-4 ' 6.

The pressure switch settinr must alsc be
carried out with slowly ris ng oressure.

The values may then be up to 4.< PSIG nigner
than stated in the table. The switches are
pre-set 3t factory. If a deviation is
indicated, switches are to be set under the
direction of the B8rown Boveri representative.
Deviations of + 1% of maximum scale value
are acceptable.

4925 2-2-8/ 6.5 The two H.P. pressure switches (Bourbon-wube

switches) monitor the high-pressure blocking
pressures. The switches are adjusted at the
factory. Any changes of settings will be done
under the direction of the Brown Boveri

.

representative,
OPERATING | HIGH-PRESSURE SWITCH I CONTACT | CHECK/ |
PRESSURE ! (BOURDON TUBE - SWITCH) | INITIALS |
r |
2060 PSIG Blocking Cpen 1 | MTP] l A lm.{o PS5
2060 P51G Blocking Open 11 1 MIP21 D 12030 P35/
2060 PSIG el HTockigg;CTose T MCP 1 C lao® prs/
[ RESERVE, ADJUSTABLE AS REOUIRED | ™7 | X |
M 2-2-9) 6.6 The check must be repeated with slowly rising
pressure. The value can be up to 36.3 PSIG
higher.

7.0 Checking of minimum closing and opening pressures,
and electrically controlled trial switching operations.
Times and pressures are to be recorded.

6522£2_ Vi e A 7.1 Determine minimum pressure for closing and
opening. Measure opening time ("T1") from
' controi command to "OPEN" and SOV until
separation of arcing contact using appropriate
test equipment supplied by Vepco Electric Equip-
ment Specialists. Measure delay time (T2) from
separation.of arcing contact to separation of
. " tubular contact assembly. Check blast time (T3)
2 ' from separation of arcing contact to closure of
arcing contact. Check pneumatic delay (T 4)
from separation of arcing contact to separation
of contacts in both resistor chambers.

‘ Page 21 of 3%
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73

reey g .
- - ~ - ~ -~

vrom Controil CoTTa3
3

tc "Clese” ¢aoils cf master control valve 82
and S0V until closure of arcing contacst. “easu!
delay time (T6) from separation of arcing contacs

until separation of contacts in both res:stor
chambers. Measure closing time (77) from contre’
command to coils until separation of tubular
contact assembly. Measure closing time (7L

from control command to coils until separation
of arcing contact. Check blast time (TS

between separation and closure of arcing contact.

Check opening delay (T open delay). The opening

time delay is set on the two time relays and is

350 m/Sec, during this time the pressure in the breakse:
poles must rise above the blocking pressure, so

that onening can take place.

I ELECTRICALLY L SWITCHIN N |
@ T i Phuue (o, | e co 0-0

| | | MS | Ms-¢y Z  MSel MS

IA | garx Lipo-320 | 2/¢ | 305 | wa

w | # | gio | 4/0 | _aos 7

i€ | | ' i 3,0 | a0 5 |

IA=B | Meama { | & 1A 292 | ___.299 1,223

QA-C | ¢ANRAT 00 Q[A . { o | 'Y

B-C | Papssync . o y =58 | ’ | 4 |

8.0 Checking enforced simultaneous action

S s

9.0

8.1

If the three poles do not operate simultanecusly,
the poles open foilowing a time lag. The time
lags are measured at the operating pressure. 70
do this, interrupt the electrical clecse anc

open leads, according to the sequence specified’
by the Brown Boveri representative.

Measuring air comsumption and re-fill times of
each pole '



vhrme Ay e m -
vl s AL MG

//)f 4 AN ¢.1 Before and after switching, the pressurs cauc:
reading must not he taken until the recsiver z°-
hat regéine: ancient temperature (aoOoroxiriii
five (5, minutes). Caiculate air consumotion &3
foliows

,57“?7 Q-1 P/ (a) Operations close or normal open

Air consumption = pressure drop LP x
breaker pole Volume LP

ZS%QIO 2-1-8) (b) Operation snort-circuit open
Air consumption e pressure drop LP x
breaker pole volume LP
+ pressure drep HP x HT
receiver volume

/9@2_ 2-1-4/ (c) Operation Close - Open (C-0)
Air consumption = pressure drop LP x breaker pole
volume LP + pressure drop
LP x breaker pole volume LP
+ pressure drop HP x HP receiver

volume
LW K-1~9/ 9.2
[OPERATION AL SSU AIR CONSUMPTION IN CU. F1.
Clagt IFFRUX 125 pg!c Ippﬁbx 55.5 - ‘62.5 CU. F!.
OPEN APPROX 325 PSIG 70.5 - 84.5 CU. F1. i
OPEN SHOFRT - € | APPROX 325/508 PSIG | 99 - 106 CU. FT. i
|C- T APPROX 423 PSIG i 194 - 205 CU. FI. i

Breaker Pole Vol. LP = 17.1 CU. FT.
HP receiver volume = .35 CU. FT.

&ﬁ 2381 9.3

RE-FTCL TIME | NOMINAL VALUE 1 UNLOCKED | SERVICE STARTING !
3 PHASES IN SEC. sAc PRESSURE PRESSURE |
CLOSE we rarill w . 330py “as P/
- | vowe XeGad - Pt S
OPEN /70 -{0 - |\ ATHEFL - AR R k2 A
: _ -
CLOSE/OPEN | /0 — &o | 330751 ' 33080} 3305

aes_ o W,
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+=inc and Functicnal testing of timers 3nd relays
in Grezker Zontrol Cabinet.

. .- b+ ] . -
direz=igon ¢f Brown Sover:

~¥TMERS AND FUNCT IONS
. OF GENERATOR BREAKER

\L» )

;ﬁ§~f71 - fiun#L

\m xr ‘Larall 7';,.,'.;-

1

i

| —
{d-'Dls cendawek IR0
re

imers tO D& S&T ur

renresentative.

CHECK-OFF

5 | 2.2-v1 (32/7‘
2-2-7! ggﬂ/OE
. 299 Ei-t-ﬂ f%[f
, 30¢ i1-2 -y A%D/1

L0 sbe ! 2-1-3/

T BagARE R |

i W S




INITIALS/DATS
11.0 Testing for leaks
& } = Ji - § 11.1 A1l joints in compressec 2ir iines on ores

poies and control cabinet, anc aiso tn
insulator flanges must be checked for lez.:

| S
L
C
“ o0
o0
Q
b |
'
3
»

Fad ;. 2)vy 11.2 Permissible loss from breaker is 7 PSIG in
10 hours.
OAN auy 11.3 Permissible loss from enciosure is .7 PSIG in

five (5) minutes. To check the enclosure for
leaks the breaker pole must be under service
pressure and fully enclosed.

_4&112__ 2./-¥ 11.4 Pressure drop - low pressure side 10 hour test.
TBREAKER WOMINAL | READINGS ‘
!posmou PRESSURE p) | HOU URET ENG |
| 0-C PS1G , o PSIG | INITIALS |
' ‘rg.ggm 420 psic | 7-30-g1 | sge0 | 77 lgsg 2 | L0
CLOSED Q0PSI6 |, | osee | 7/ | g0 | snd
LOSS - .| |
| /3. | & |\ € Pt | 490/
OPEN | l . G 1 Z ‘
i MR | i Iw/a | wh | wa | ‘
| LOSS | il / \/ | :

y 5 An 43197' - ¢f,/? &2 PSS,
15k 4P sz LFP 3. 8551

Page 25 of 39




INITIALS/CATE

9-1. %1 ,ng7 11.5 Pressyre drop - nigh pressure sice - one
hour tes:.
1 BREAKZR . NOMINAL REAUINGS
| POSITION | PRESSURE | DATE | HOUR | TEMP ' PRESSURE'ENG prds, DeTs WL
| 0-C | _PSIG ' ‘ | OS¢ | psIG INITIALS 27 ©
| CLOSED | 2,00 s B B i /200  F 7 {apz0 ! ,UA/
3 2100 12./-9l lovoo | 7/ | /995 | AP . g (3
LOSS ‘ | e | | psi
| | >V ><| ot oo g5 Aaf
] ]
{
|OPEN | | | | i f (= 43 = 15
| OP N | / | |
| | | wh | wh s | |
b : : $ > ‘/2 p;///v.
'LOSS [ ’ | g , | '
‘ 12.0 Final Checks
Enp 1yg/ 12.1 Remove all measuring leads and testing equipment.
Vs /26« 12.2 Confirm that Vepco Automation and Control have
e completed testing.
P )31 12.3 Confirm that Vepco Electric Eguipment Specialist
has compieted testing.
S0/ 2-)1-51 12.4 Reconnect flexible connections for reverse
current and main current. All contact surfaces
of aluminum are to be treated in the following
manner immediately prior to fitting:
f;}‘J 2-1-9 (a) Remove oxide film with wire brush. First
grease brush ar cnntact surface ligh:ly
with silicone grease DC55M. Always complete
treatment of one surface before starting on
the next. Contact surfaces to be joined
; must be bottled together immediately after

treatment, and tre joint covered with ¢ el i
~ T ~contact grease. Whenéver the joints are

disconnected the contact surfaces must be

treated again in the manner described.
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LA 239!
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‘) Silvered contact surfaces must be cleanec
before fitting anc trsatec witn silicone
grease DCE3M

12.5 One set of strip char: cata for time setlings
will be attached to this procecure after time
testing is completed.

12.6 Cne copy of the Brown Boveri test report will
be attached to this procedure after testing
is compieted.

13.0 Vepco QC has witnessed the above test ARC—aPEove
“afew 771~z 2700

~

QC Sign W 9 ééL‘.sz Date = 27-§5/

14.0 Remarks
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3EN. PNL.
| ALARM PNL
vLY. '\LL

AR
oY)

: =P IrT |
| VLY. REDUCI.

| CAB. CKT B

esr ;a4 14

\ | -EP-CB-300 1!" {
Ay AND 1
1SPGHKOOE ‘

. AvrAD

:‘.‘NuN\.""‘ '

R - INDIC~
AAT

NAMEPLATE DATA ONLY.
- (ommen QQ_:AMJL (onE TES: C”‘Y)

REWRRKS?

.
]
-
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-
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TR R [1EP 08202 | o L |- 11 | —
| KTR'S WA |ACB-A il ol . S
THRU HK Th-A/FU-C N I 1 | | 1 |
ESKk 1.44.7 | \ | | | | | 1 | i | i o
——TGWPRESS0R |1-EP-C8-202 [F |4 4 s \w S \ 1 | e
T’«oron "g" [ACB-B ‘\ L S —— i aCIcN I — ‘\ ‘
CONTROL CKT 1 1! 1 o
TN-8/FU-B S I I R — \ n . - !
i ESK-1.84.7 1 1 | — i 1 {1 | |
| \ | 1 | | [ { 1 ‘ 1
“GRPRESSOR |1-EP-CB-202 |oof  |opl s P R
"B" ACB-B Ey v :‘,)\*'\ ‘ " F ‘i % ¥ | | | 1 % J J
HTRS. N-8/FU-C | ! | | |
HA THRU HK [ESK-1.44.7 | ! I 1
=5 COOL [1-EP-CB-300 o' ¥ | TR | l ‘ )
SKID ‘O A “"u’*“ i \-"«"' [ 1 :
T-£P-CB-203 l
SUPPLY #1 \
AND CONTROL l 1 | |
T | ‘ | | | | |
—EB COOL | 1-EP-CB-300ks¥.\ i | \ |
‘ SKID 24 it | ‘t‘?_‘\"\[_ — .4“\ i ! 1!
N-EP-C8-203 | T l || \
SUPPLY #2 : | | | I T
% CONTROL 12 l
!
SO PO | 1-EP-CB-203| Y, | PR h,
D88A SUPPLY 1/ b ?,g““' J.»" 3" :
BKR 8A CONT| |
CKT BKR 8e \
55&4.44.3?[ % i
GO PO | 1-EP-CB-203 |3, e | EAIEA
0888 SUPPLY 2/ h Y RAT | oo
5Kk 80 . ! : |
CONTROL CKTT™ _ |
BKR 8e | |
ESK-1.44.32 | |
REWARKS: 1. ANNUNCIATOR AND COWPUTER X-RCF 'S SHOAN.ABOVE, AS REQUIRED.
. R - IER%ECATES RETEST REQUIRED. -~ . 23 3
3. NAMEPLATE DATA ONLY. S
80-545E-3
. - : e e 2R o ~=e- 805456 2235 \ AWt
INCLUDES ORIGINAL D.C.P. AND FIELD CHANGES THROUGH Wé‘e’lb
sqz2ARED 8Y._ 0. Crov oATE _1=20-2 pAGE 28 of 22
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T, ——
12 \ St FL IR 4 e - - ; 1
-
oL, SYiL TDal8e2" 3] Pr =y L T
e - e = )
i e | RTINS Erely FaR S mam— b
CKTS. |12 ey I |

-Ep-c8-20) ] . 1 ! | _— :
":':- T_—1- ).‘ r_ | —T ! ‘ ! ! !
1-£P-C6-203] |k | | | [ RN L 0
3¢ | y | | | | {
1-EP-C-203 o ' ! | ! ' | -
gh :*l | | | B | | |
1-EP-C5-203 o ' |
8k a7 | |
1-£P-C8-203 oY l
aM l:?;i‘ !
‘ 1-EP-C5-203 of | =
8N 1>V |
1-EP-CB-203 Ftv\
apP :1,,'71
| 1-£P-(B-203 tgt
80 9! i
1-EP-(B-203 '
8r kfn‘
1-EP-CB-203 Ep?;\ |
8s S |
1-EP-CB-203 \ | |
T XY 1 |
<EP (B b
QUEP €8-203 EA‘\ |
1-£P-C8-203 Fﬁr : |
8Y (o |
1-EP-C8-203 ryr , =
B2 A3
1-EP-CB-203 ﬁ¢(.
Baa WY
-cP-(8-203 Fyr\ 1 ! l |
ab N | | | | ;
| |

1 REMARKS :

| o ANWUNC'ATOR AND COMPUTER X-REF'S SHOWN ABOVE, -AS. R~0UJQ‘D

2. R - IND

ICATES RETEST RfOUIRED

‘ | INCLUDES OPIGINAL D.C.°. AND FIELD CHANGES

80-S45E-3 pnnL
80-545G-
THROUGH 80-S45H- % :_-.-b
-~

! PRE2ARED 8Y 0. Croy DATS 1-20.21 AGE 20 o 39
. REVIZWED BY AUl -.‘_~§bi4, DATE 2% v/
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REMARKS: 1. ANNUNCIATOR AND COMPUTER X-REF'S SHOWN ABOVE, AS REOUIRED. .
2. R - INDICATES RETEST REQUIRED. 3

80-545£-3" #o 23 o ™
80-5456-+ 3735 .
INCLUDES ORIGINAL D.C.P. AND FIELD CHANGES THROUGH 80-S45H-1—7 3% L

PRz2aRED gy_D. Crov 0ATE _1-20-81 PaGE 3L of 3¢
REVIEWED 8Y £ 0ATE 35 5 ¢!
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1 A
1S, T

NN, | ANK. N1.2-3 3 |SEnZyeEh l- les |YamZF A 0 3 SRES
IWINS. sares | Sugr e ! | " | ‘_'
[l E | | * 2728 g2y
- o ~ e Fwie | PILAN - | !\-< asn o !
o % s ‘ | e i |' I Vs WY tg:m b
-2 ' — | | 3 Sl AL Tasl | ¢
‘ l’/ | P \ | | | <t 'N/-’"/t
r. 3 | | i 2 ! = \l::. I | i
il o \Jm : : | | le:’.&:SD lv-z-y‘ D |
-17 34 ANA L 5 Y7636D | ;
! . J, Q‘ Y1) tjon-\' g
-2 NA : | | sz -
T » 3/8/ rL l ¢ | | -l F |
1E-1 46 A 7 O Ly
Y- /%1
NP g
1E-2 l 47 Yi2/¥/
Pw N OBF
1h- 421 v
i e 3/72/0/ 347/, S
' i 386 12) ff“j,,u 10
| | awe ge-Gxs)| A1
367 o n a
1Bl iy
35 6 Yose, \37/8 ' 12
1K=43 462 porc |08 13
/0, \3/2/8;
wA | rne w
=t 670 ¢ ve 14
\B-11 Yoney Y 2/8)
K-63 671 ol v New 15
)i TR R,
75 ] W AS [H-148 PSH- |
1T- 46 | GO 3/is/or | ¥es e/ cw i |
S Go¥
I | 177y 3,1({.‘1' A
REMARKS: 1. R ~ INDICATES RETEST REQUIRED. ]
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Appendix X
Page 36B of 225
Effective Date: 10-14-8!

‘ { PM Code Page
orth Anna Preventive Maintenance - Mechanical f M-10-C/A-15
|
System Component Related PM (s)

Compressor

PM Description

Reference(s)
Compressor on Generator Breaker
1. Wworthington Compressor Manuel

Initial Conditions and Precautions
Adhere to Vepco Accident Prev. Manual
2. Initiate a Tagging Report and Radiation

Work Permit when required

—

3. Adhere to NPSQAM, Sec. 14, as applicable Special Tools & Materials
4. Maintenance Report initiated as necessarvy |
Procedure:

1. Verify that the equipment has been properly tagged.

2. Check exterior of intercosolers and aftercoolers for cleanliness. Remove dirt or dust
as required.

.. Drain, flush and refill crankcase with fresh oil per instructions in Section III of
Tech. Manual.

&~

Change oil filter.

5. Replace suction-air filter.

6. Check belt tension and alignment of sheaves. Ianspect for worn spots on the belt.
7. Check the operation of the shutters.

8. Check all nuts and bolts, tubing and fittings for tightaess.

9. Check for proper operation of the automatic drain srstem.

10. Check the compressor-oil pressure and fourtli-stage pressure.

11. Check the pressure-switch (PS) setting. See data in Section VI of Tech. Manual.
g

Acceptance:

1. All maintenance has been completed and the compressor sperates properly.

:‘-A_-AQ AN S S G —— — SN Am ee e Date:
I3 - At R : " . ) Supervisor:

K . . - .
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EQUIPMENT

1. 5S00/36.5KV Transformers

2. 34.4/4.16KV RSST's

3. 22/4.16KV Normal SST's

4. 4.16/.48xV Emergency Bus
load Center Transformers

5. 4KV 5" Al. Bus

6. 2-2000 MCM Cu. Cables/Phase
RSST's to Normal Station
Service Buses

7. 3000A Bus Duct

#. 4-2000 MCm Al. Cables/Phase
RSST's to Transfer Buses

9. 2-1000 MCM Al. Cables/Phase
Transfer Buses to Emergency

10. 2~-1000 MCM Al. Cables/Phase
Normal Buses to Emergency Buses

11. 4-1500 MCM Al. Cables/Phase
Normal S8T's to Normal Buses

cdk /1 168A/62

BEQU I PMENT

EOUIPMENT UMDIN. IS TABULATION

RATING

112 MVA

1875 Amps
37.6 MVA
4605 Amps
4240 Mmps

22.4 MVA
3109 Amps

1333 KVA

1603 Amps
1000KVA

1202 Amp:
€160 Amps

3043 Amps

3000 Amps
1660 Amps

994 Amps

1084 Amps

3560 Amps

at 36.5KV

at Neutral Fosition
at Maximum Boost

at 4.l16kv

at 480V

at 480v

MAX IMUM 1.OAD
PRIOR TO OPERATING
RESTRICTIONS*

#81.5 MVA
1383A at 34xv

6572 Amps at 4037

3450A at 3.8V

1445A at 43V

1001A at 432wV
3078 Amps at 4.2KV

3078 Amps at 4.2KV

3078 Amps at 4.2KV

930 Amps at 4.2KV

611 Amps at 4.2KV

675 at 3.8KV

3450A at 3.8KV

FERCENTAGE MAX IMUM LOAD
UF EQU I PMENT WITH OPERATING
RATING KESTRICTIONS®
RELY 1 363A
1554 6240 ar 403V
11s 3000 Amps
908 1445A at 43V
LELY 1001A at 432V
S0 3000 Amps
101 3000 Amps
1038 1000 Amps
S6e 930 Ampe
6l 6€1iA
2% ©75A
ERAY 3000A

PERCENTACE
OF EQUIPMENT
RATING

Tan

147

1008

Bis
49

G9e

100N

6ls

L)

Hae



EQU I FMENT LOALING AN TABULATION (Con'

| —

iy

MAXIMUM LOAD FERCENTAGE MAXIMIM LOAD PERCENTALE
FPRIOR TO OPERATING OF EQUIPMENT WiTH OPERATING OF BQU I PMENT
I JUTPMENT EQUIPMENT RATING ___RESTRICTIONS® _ BATING RESTRICTIONS® ___RATING
12. 4-KV Normmal Bus Peeder Breakers 3000 Amps J450A at 3.8KV 115% J000A 100%
13. 4-KV BEmergency Bus Feeder 1200 Amps 675A at 3.8kV SE8 675A 564
Breakers
14, 4-KV Transfec Bus Feeder Breakers 3000 Amps 930 Amps at 4.2KV s 130A 3N

*yoltages expressed are based on conservative approximations of worst case steady state voltages (i.e., the LIC is not able to fully correct to
4317V or the main generator is operating at the lower end its capability).

cdk /11 68A/55
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OPERATING RESTRICTIONS

I. Under certain worst-case conditions (i.e. low 4KV bus voltage or lcading

of a 4KV emergency bus to a 4KV normal bus), the 3000 amp continuously

rated 4 KV normal stetion service switchgear may be overloaded. Operating

restrictions must be followed to eliminate the possible overlocad and to

minimize equipment loss of life. These restrictions are as follows:

cdk/1168A/58

The total load on each normal bus should be limited to 3000 amps

or less.

For 4 KV bus alignments of lH to 1B or 2H to 2C, loading on the
respective normal buses may exceed 3000 amps. Load reduction to
3000 amps within 15 minutes is sufficient action. Emergency bus
load increases due to Containment Depressurization Actuation
(CDA) or Safety Injection (SI) conditions are more than offset

by the load reduction due to the feedwater pump trip.

For 4 KV bus alignments of 1J to 2B or 2J to lA, normal cus load
reduction to 3000 amps is not a sufficient restriction. A CDA
or SI on one unit will not cause a load reduction on a 4KV
normal bus of the other unit. Consequently, the load increase
caused by a CDA or SI could cause normal bus load to exceed 3000
amps in these cross-unit tie cases. The restrictions to be

followed for these cases are as follows:



cdk/1168A/59

Within 15 minutes after a transfer of an emergency bus to a
normal bus, either a condensate or a feedwater pump must be
shed from the affected normal bus. If a feedwater pump is
shed, this load reduction is sufficient to maintain worst
case loading under 3000 amps rejardless of 4KV bus voltage

fluctuations.

If a condensate pump is initially shed, when the 4KV normal
bus voltage reduces below 3800 volts, either the feedwater
pump must be shed (condersate may be returned to operation)
or the condensate pump must remain off and additional load

must be shed as follows:

l. Bus 1A -

a. Voltage between 3800V and 3700V, shed high

pressure heater drain pump.

b. Voltage between 3700V and 3600V, shed high

pressure and low pressure heater drain pumps .



a. Voltage between 3800V and 3700V, shed bearing

cooling or high pressure heater drain pump.

b. Voltage between 3700V and 3600V, shed bearing

cooling and high pressure heater drain pump.

C. Limiting worst case loading to 3000 amps or less may
alternatively be assured by adherence to the following

loading schedule based on bus voltages:

4KV Bus lA or
28 Voltage While Feeding
An Emergency Bus

el

(VOLTS) 4000 J

|
1
%50 T . . 3

24640 2460 2480 2500 2520 2540

(AMPS)
Maximum Non-S1 and Non-CDA current - either 4KV Bus 1A or 1B
while feeding an emergency bus.

cdk/1168A/6a



& To prevent 2 emergency buses from being fed by the same RSST at the
occurrence of an SI or CDA, the following operating restriction must

be followed:

l. If bus 2H is transferred to bus 2C, then bus 2J must be
transferred to a power source other than bus 2C within 60

minutes of the 2H transfer.

This restriction is strictly to prevent both 2J and 2H being fed from
the same source while trying to start emergency motors. If a 2H to
2C transfer is required after the intial accident occurrence and the
emergency motors have accelerated, the transfer may be completed

without transferring 2J to another power source.

III. Within 60 minutes after a transfer of 1lJ to 2B or 2J to lA, if the
unit with the affected normal bus is on=-line, the generator bus of

that unit must be kept at or above 21.7KV.

V. In the event an overvoltage is indicated by alarm, operator action
will be taken within 15 minutes to alleviate the condition. Initial
action would be to adjust loading to reduce voltage. If an emergency
bus is being fed by a normal bus, transfer of that normal bus to a

RSST may be required.

Ve Adherence to the transmission system voltage regulation action plan

which will be implemented.

cdk/1168A/61
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Nominal
Voltage

4160

480
(Load's fed
directly from

load center)

480
(Loads fed

from MCC's)

Notes:

l. Starting voltage requirements are based on those loads which start immediately
with SI or CDA signals.

2. MCC loads' starting requirements are based on 90% rated MOV's.

1H

1J

2H

1J1

2H

2H1

2J

2J1

1H

1H1l

1

1J1

2H

2H1

2J

2J1

MINIMUM REQUIRED BUS VOLTAGES FOR CLASS 1lE LCADS

Volts

2849

2847

2844

2846

341

Tk w

345

340

*Pn

342

430

428

437

LA A 2

436

424

436

hew

Minimum Voltage Reguired At Bus

Starting

% of Nominal

68.5

68.4

68.4

66.4

71.0

LA A

70.8

e w

71.3

89.6

89.2

91.0

LA Al

90.8

86.3

90.8

LA A A

Volts % of Nominal
3618 87.0
3617 86.9
3ol6 86.9
3617 86.9
425 88.5
426 88.8%*
whw LA 2
426 88.8%*
440 91.7%¢
427 89.0
*hn LA 2
426 88.8**
438 91.3%*
423 88.1
442 92.1%*
LA A 2 LR A Al
426 88.8
429 89.4**
435 90.6**

LA 2 2

LA A2

To obtain the

voltage requirements for 80% rated MOV's, subtract 10% from the values given.



3. * indicates no loads of the specified type (e.g., fed from MCC's) are
required to start.

4. ** indicates the highest required voltage based on loads fed directly from
load centers and loads fed from MCC's.

Se #** indicates load centers lLJ and 2J do not feed motors directly, only through
MCC's.

6. ®*** indicates load centers lJ1 and 2J1 do not reed MCC's.

cdk/1168A/53
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STONE B WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET

T8 1347
(e 2B ol

an CALCULATION IDENTIFICATION NUMBER Seeron e
0 ORWO NG | OWISIONG GROUP | CALCULATION WO [OPTIONAL TASK COD  Pace 522
4
QASE ZB’ - Wur CPA, LT 2 @ 2L5ky
LaTIL TRIP €O SECs T LATTR
14 LT 2K 27
1) T=zo - FRST LoAdS STRRTING
4,45 918 680 932 963
b0 Bé2 819 935 960
4fc (72 Ngo 93¢ 957
2) T= 4@ Sers = Flper  Japvs AAVE  ACCELEARTED
Gute | 795 942 gsc 9E3
q4ec 2% gee 154 FE
Aée T4 ReZ 95€ 579
3) T=& sécs -~ Movs STkl STEATING
quts r.eri 942 R 933
qér 953 R~ 954 Fa/
45¢ 772 Gt 956 977
4) T= 6.5 segcc = MNS Sl STHRING
4/tc [.oc¥ 942 50 Ji3
450 e Jev 954 72
4¢c 977 724 95 277
5) T @5 ssrs = MOVS ACCELEATED
4 162 /€S2 743 §50 783
4¢2 R J15 757 TE!
4ér e g2¢ P56 K7
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

12/7/¢¢
Case 2B (@t

CALCULATION IDENTIFICATION NUMBER

! Secrion 2

J.0. OR W.O.NO.

DIVISION & GROUP

CALCULATION NO

OPTIONAL TASK CODE

FAGE ﬁ,

460 |.045
45 1.0/3
4 1L028
V) 7= €& zres
44 | reo34
477 LoTE
Y DL

6) 7"20 SEs3 = SIMAT AHor Fpawi R

J2é 50 983

277 754 98/

ey J5€ 777
- Juen TC LT 2 74P

REY $50 JEZ

53 754 e/

923 K3 979

Tre €5f-4l-?/N//45' TIME FPEAMES / L
SHuE AS SHZun e CASE 28 DATED

dot To T= 0 ) A€ THE

njesjel.




STONL E WEBSTER EXGINEERING CORPORATION

2/t
CALCULATION SHEET Gl ol
awn o (‘;1 5L Z-D'}-‘ oL}

IDENTIFICATION NUMBER .
R et bt —em o cogen g
: ot A CULATION HO. |oPTIONAL TASK cODE| PacE Lf & |
i |

]
* (;)sz 2DP = INIiT 1 &PA, wiT 2 N LINE O 2124/
X (AL vinTed SYSTEM Syudved> = CNLY GNIT & NeHmts
- AND £rli€. Buses (T 5 2H mCeLDep
1 ( CeNDENSATE f’/ o Bus 28 TRurLD CFF )
.~
’ Eruere lgﬂ; 1T FED FRorA siehrine Bus 286
' ] Z
Yl Twme ekt Aoy 1T Bloy 1T Oy 1T
W0 e
Wl Teo | fesy Lawns Sipame g4 E45 R
8 ~
. 34 7, Jiesr Lonps Aceld G6F q2¢ 752
(L]
ol 7: 9.5, hevg Ao R4 944 954
" L
"\ =20, SR Aux FourR 952 925 935
11}
o T 195, ST NSINE K 955 929 LBoS5
r?0 : .
P e * e s . . i | ) S 4 -
T om0, Ser oursips A6CaR 25> K74 t 5
2 ~
. LN 3 R L R PR . cet o0 o Y. ..' . st "0ne '.. eo & gttt co b sichD = W,
“_ o bl Slt:‘A‘pv SINTE ¢4 f nq3¢e L 92% L & ;
HL\‘"-ro:\: ML e AN s oW et v-t‘*'i-\\’-'- N TN ‘a\l\:} L i '-cv--’\‘\\'-}\"“ dRtsa
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" . -
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"
30
3
ar
b2
e
s
®
»
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STONE & WEBSTER ENGINEERING CORPORATION Jeg /0

CALCULATION SHEET c ZC , 4/

!

- CALCULATION IDENTIFICATION NUMBER SGCTIW a
[~ J0 OR w.O.NO STVISION © GROUP | CALCULATION NO. [OPTIONAL TASK cco:\ pace 54
: - —
CASE 2C - Emgre Busfs Feo AS Friows . IH-BusF , 17-28
ZH-2C Z.T" 1A
LNIT | CPA , Unir 2 TRIP €C séc PRICR
m iz 24 27
l/\ TIME=0 -~ FIRT LOAD BLOCK [TART/NE
G0 | P60 | . 853 860 963
452 o7 1790 P59 940
vt 4 . 750 % o1 J60 957
’2) TIME= 4 JECS~ FIRIT LOADS HAVE ACCELERRTED(TAIS ROVANCED | rEs)
4160 | 937 .956 260 | .93
420 924 915 % | .9%1
#90 945 . 939 966 979
3) TIME= 5 SECS - MoV LOADS STILk ACC (TAFPS ROvANCED 1 MORE JTEP)
kigo | 902 62 | 966 903
490 932 .922 .970 91
w20 I 951 (944 972 979
¥) TIme= 6.5 JECS= MOy opos JT3u ACC. (74PS POVANLED 1 MORE STEP)
#4160 L9982 962 L9FL L9083
490 939 922 977 9P1
480 158 L6 .97¢# 979




STONE 8 WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

24 61
Gz 2C (cort'd)

pres CALCULATION IDENTIFICATION NUMBER ~(EC77N 2
J.0.0R W.O.NO DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE 85
: §) TFrme=9.SJEC-Mov LoppS ACC (TAPS BOVANCED 1 MokE frers) :
‘| #1260 1.002 | L96¥ 9% 983
: 490 9l 939 992 .92
: +20 983 .91 993 I
° () 7T7ME = 20 SECs- START Bux FOWTR (TAFS ROVANCED 7 MORE STELS)
': 4160 41.000 .935 . 9 983
: HPo .63 . 907 . 993 941
| #oo 3%9 917 | L9958 97
: #) TIME = 295° 2£cs- PRTOR To START /N6 INIIDE REciRe sty (TAPS HAYE JETTLED)
:"' 4160 1.02% 961 1.009 983
:: 490 .2 99 935 1,048 RPZ
: #20 41.0058 LInS 1.01¢ L9979
:: §) Tyme = 195° SECs- START INE INS10€ RECIR. [PRpY (TAIS KHAVE SETTLED)
i el 1,005 L9431 992 . 9232
o il 967 L9143 .99¢ JIe1
| oo PS5E€ 791 . 999 .19
- y) TImg = 220 SECs- START OursroE RECIRC JPRAY(TAFS rAvE JETTLEL)
| 2e0 1,002 936 929 . 923
:: 490 65 . Y08 ,99¢ 901
" | w0 K11 297 .996 LS
‘.°| 10) 7Eme > oo , ITEADY [TATE (TAPS MAVE JETTLED)
: 4160 1,049 .55 1,004 .93
‘: 120 9% .92y 1,014 P2 |
s | 2 12 1042 173
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STONE & WEBSTER ENGINEERING CORPORATION JoB /236, <bl6

A CALCULATION SHEET C{SE &D ”f /:/
CALCULATION IDENTIFICATION NUMBER Seenon ¢ U
J.0.OR WO .NO DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE
Oﬂ.)E 2D = Erene E.ses Feo As Fepan: IH- - Bus ¥, M -28
2H-2C, ‘27 -IA
LNIT 1 CDR ) UNIT 2 oX CINE @ 20.94v
A4 AT ZH 27
l) TIME = O-FIRST LOAD BLOCK START IN&
4146 K27, L HF .90+ 963
4¢¢ 262 qes 305 .960
4fr F98 350 906 L9ISF
2) TIME= $ JBCS ~F IR T LOADS HAVE ACC.(TAPS RDvANCED 1 JTEF
160 995 907 , 93¢ .3
tf0 L9476 . P63 . 929 901
180 964 LP0% . 925 979
3) TImE= S JECS- MOV LOADS [T /L ACC (TAPS RPYANCED 1L moRE Srel)
“160 1,004 0% . 921 , 983
440 753 P63 .91y .91
®8o 172 N i 925 L7
) TIME= 6.5JEC = Mov LoADS Sriee RCC. (TAPs AovANLED 1 MORE JTEF)
4160 1,008 L90F ,921 , 903
+80 960 P63 L2 942
+Po 97 PT .9212s8 L9979
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STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET

Nﬂ&ﬂ@/

Caszs 2D /mu

CALCULATION IDENTIFICATION NUMBER

J.0.OR W.0.NO

DIVISION & GRO

uP CALCULATION NO 109?'0NALTASK CODE

ki1e0
PO

490

160
#do
490

/
4160
40
$&0

§) 7ZMmE =
#160

4&0
%20
9) TIME *
4160
490

480
40) 7/ Mg

w160

$P0

420

§)TImE=9.5JECS-

1,023

.9 rp

1.00¥%

1.04$
1.013

1.02¢

Yol

7

. 228

() TTme=20JeCs- START Aux. FowTR (TAPS

P92
259

870

1.03% ,906 . 333 , 943
1i.000 Nl L2 982
4.046 96 | .92 L 979
195°SEs- STMRTING TN IOE REc ke srasy (TAPS ﬂmtb)
[ 4,049 L #95 921 943
,98% fC2 ,92Lm 994
269 LFHS . 925 ES
210 SEcs- START ﬁurhot RECINC SPRRY( TRP. REMAINED FIXED)
1,046 92 . 722 , 993
e 259 9Ly , 9L
9%0 Lt ,928 L 979
0, JTEAROY STRTE ( 7APS HAVE JETTLED)
1.033 903 R K . 33
.999 P13 ,91 % .1
299 259 ,925 .97

MoV LOAD: M (TAPS ROVANCED 1 moRE Srets)

221
PR

928

.9 P2
981

R d

ROVANCED F MORE JTEFPS)

L9221
L9924

. 928§

2 7rme =495 ssci— IRTOR TO JTART ING INSIDE REC/IRCSPRAY(

.93

9eL

%9

TAPS HAVE JETTLED)




STONE 8 WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

Jek 2792, 2954
Case 2E 12/2 /81

CALCULATION IDENTIFICATION NUMBER Secrex 2
| o omwoNe [ Towsione Gove T caicuLaTion uo.iomonunsx cooe| Pace £L
: Case 2E - Ukm 2 DA, Uwir | TRIP
) EMEAC Lus€S : IH-Buws F, IT-28 ,2H-2C ,27~1A
; 14 g - 4 24 a7
E 1) T=o - FIRST Loaps STARTED
*|4re0 866 888 .83%7 873
‘"'l 480 864 .81 150 .806
o 263 875 ~120 773
U 2) T=4secs — FIRST LoADS ACCELEKATED (THrs ADVANCED | STER)
o\ 410 944 7 927 228
o| e 946 iz 866 891

| 4e0 945 906 .887 g0

: 5)7--_5'55‘:5 — poVS STl ACCELELATING (TRPS ADNMKED | MORE S’E‘o)
» 4/40 .950 923 734 738

v | 440 ,953 | .98 873 E11

| 4o 952 | 973 874 920

:! 4) 7z 6.5 56cs - MOVS STl AucklERannG  (THPS  ASNBACED | MORE SrEP)
»| 4igo 957 929 94l 738

| 450 950 924 . 860 B

| 450 959 919 got 920

: 5) T= 9.5 secs — MV LOADS ACCELERATED ( Tﬁwﬁvﬁiis

| #ee 971 942 955 740

o| 4fc 974 J38 907 768

sl 44- g3 532 727 g22

»
-
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STONE & WEBSTER ENGINEERING CORPORATION

12/ [81

CALCULATION SHEET ) |
Case 2E (eot'?)

CALCULATION IDENTIFICATION NUMBER

Seerien &

J.0.OR W.0.NO.

DIVISION & GROUP

CALCULATION NO

OPTIONAL TASK CODE

PAGE

N
|

L,

&) T+ 20 sus - swar Ave pesvnee ( T ke s
4160 395 785 475 R
40 /.000 983 929 868
460 9% 978 949 902

7) T= |95 sees - FRion T© WSIDE Recme SrAer (;?:ﬂ_g?(e)
4/é0 1037 1.024 |.o22 737
460 1942 1.024 981 905
G&c /.042 /.09 1.0cO .99

é) r=195" sgcs - STRT INSIDE  RECRC (Tres the@

(&t 1,023 .02 1,004 925
450 1.029 1.028 .g¢é2 872

44 1,028 [.023 842 176

9) 7= 210 secs — Smaer Oursipe Recme
460 [.020 /1.027 1.00! .22
4¢0 1.026 /.028 958 8817

4¢0 1.025 /.023 758 .88l

©) T= 0o - Sreavy SmrE (Th#s HWE SETTLED)
4/60 1,037 [.024 1.021 934

4fc 1,043 1.024 .J60 Jol

4fe /. 042 1,019 981 813
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e SAcCLAATION.IDED 3% 5% Nyt " _
ir Chowe DiviS'ON & GRO!'S ;': ..... : |G SwaL TAS _75
: * .

; 5'/7 Tz sacg | MOV ArcierArEs  [TAz ALY & fwed TERT
ol L I ?5/ .'/.5": ; 12 [

: L3y cee Jee | e 5 L

: 4ty 9c5 74 K | 477

s

. 6/ TZ-Z_-C SEC< Smrr Aix FOLITR /77‘,57“5 AY 7T lirE SEZ
7 Aoy 749 952 | 835 1o ,4E2 i
5| g2z 507 g2 739 ggr |
o! 4500 92¢ 93¢ > 919
16

. 7) 7= 175 " secs | TRk 7e M1 RECRC SR (Frs SErTiEZ)
r: - 1.024 ).022 /. CC& JE3 |
:z 4gey .929 L.cot 1.Cl5 YE( i
» | Ldépy /.005 1.1/ /. Cré AT l
gt

:‘ f) 7= 4t SELCS | STRT INSIPE FEURC (TS éw:‘-&)

o Qécr /.0c5 r.o03 2 .23

™| 2gcy . €9 €1 v 976 781

‘: 2805 B¢ R 799 R&is

32

2 ?) 7= Z/e sors , Swmr Cumae, fmre (TAS @ MRS forsT.
: 4165y L.co2 L.ooT .yee €3

3 | 4gov G€s ) 9¢s SE/

=

| 282y g4 | .97 R 977 |
3

‘: ) 7= oo  Siapy smre (1A S=rze)

| g0y ' /.019 | ok L0e4 983

a3

| 422y ‘ 784 997 i e

.

««! g20v 184 R7i4 L2 47
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STONE & WEBSTER ENGINEERING CORPORATICN jré /33Q 2760
CALCULATION SHEET

<:h55: 34 Njéﬁ;?;

Ze&énav .

CALCULATION NC.

OPTIONAL TASK CODE  PAGE £6

=18, 1T BusD
2n-BusE, 2T- (A

NIT 2 COR iy | av e & 20-Fhy

L.

930

L3

L 2T

L9915
.#52

973

.9214
W iT4

P79

,92%
,PES
2P

2T

P4z

F72

H13

| 902
. @53

P22

. 902
P53

P21

W) TIME= 6.5 JECS - Mov LOADS STILL ACC (TAPI ADVANCED 1 MoRE [7£F)

.02

. PE3

AWOS
CALCULATION IDENTIFICATION NUMBER
J.O.OR W.0.NO I DIVISION & GROUP
CASE 3A - EneRe &653 f‘Z’o Hs Ficus :
14 1T

O TIME=0 - FIRIT LOAO BLOCk STARTING
“ |80 W akd . P69
48 89% P61
4R 993 9S8

2) TIME = % JECI-FIRIT LOADS WAVE ACC \TARPS Rovavceo L I7ER
4460 913 L9206
480 14 921
20 913 934

3} TIME= S SECS- MOV LOARDS JTiLL #MCC. (TAPS RovAanNCED 2 MAE S7EF)
+260 913 .932
#$0 914 J92F
24 . 913 921
160 913 930
$po 91y 93y
%P0 943 9w

, PP
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

"f24/e/

Case 24 /z.nd'f)

4501098
CALCULATION IDENTIFICATION NUMBER 5‘?—“7‘ Z
J O OR WO.NO DIVISION & GROUP CALCULATION NO |OPTIONAL TASKk CCDE PAGE
5) TImE* 9.5 JEG- MOy LOADS ACC.(TAPS FOvamEp 2 MOKE Jrefs)
H160 913 , 958 .91 . 90%
PO .91y Vet F91 . 862
480 .913 R LY 911 WLE

4160

0

wf0

?) TImE = 195" S&ts -

.913
.91y
- 9143

L 922

924

. 975

. 957
911

931

() TIME = 20 JECs- START AUx FOWTR LTA#S FLUANCED F MORE ITEPL)

4l

.47

, 86%

FRIOR To J7TARTING TNWIIDE RECIAL JPRAY (TAPS HAVE JVETTLED)

4160 ‘ . 913 1.03% 1.021 . 901

%90 .Y 1.032 ,921 , P65

k fo . 943 1032 .999 2P0
3)7ime s 1987 1EC - START (WG In110€ RECIRC SPRAY (TAPS (AVE SETTLED)

Y160 .913 1.02¢ 1,003 . #90 \

420 94 1027 L9¢1 253 |

420 . 913 1,022 L F¥L l
V) 7imes 210 SERI- LTART pUATI 108 RECIRL tPRAY (TS WAVE SETTLED)

w160 . 913 1.024 1,000 o7 |

#20 914 1,025 957 . 2419 l

.W’O 343 1.020 LIS5# L i
10)Timsa « o0  STEMOY STATECTAPS MAVE SETTLED)

4460 , 943 1.037 | 1.046 297

40 s 949 1,032 935 P61

" 20 L2143 1.033 275 -




STONE & WEBSTER ENGINEERING CORPCRATION

B CALCULATION SHEET Bo 55’ “/2’4[;
CALCULATION IDENTIFICATION NUMBER Sécna 2
A WO.NO | OIVISION G GROUP | CALCULATION NO. SPTIONAL TASK coDE|  PAGE T
Case 2B ~Enic Bus Feo RS farenss © IH-18 17 = Bus P
24 -Bus £, 2714
Lnir | CpA a2 Th? ¢o sEc LATER
IH 4L 24 27
) T=C | FIRST LoWvs  STRRTING (TArs FIXED)
41éc G4 I 94¢ €1
i b JEAE £5F REL J9&
4z T4 15 453 259
2) Te 4 secs = FIFST 4GAUS  ACCELERNTED (Tors mews | STEP)
)6 \ 9 Il [ez1 152 ‘
Ace | I 942 Let2 el \
At \ 37 €7 lC1¥ k §T-] \
2)T= § gecs = Mevs  sTud Sikk7in- [TRES MNED ke STER)
‘) 1€ 969 1,606 1.C12 | 983 |
A5 e A€ 9¢9 1.0/ \ GE |
Ase 437 14 Leze | 47|
4) T= &5 sces - Mys STk sTarnNG (THPS MOED | MRE  STEP)
AitC 949 1.0/% 1.019 .9¢3
4fc LME 976 1,026 SE1
4o 937 poor | 1oZT7 978
5) T= 9,5 sks = M(Vs ACLELERATED ((TAws MCVED T ARE STEFS,
Al L9771 1,026 1,032 . fE3
4§ 93/ 1,007 1. 4€ €1
q¢- 947 LC1E [.041 1€
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

11(2%/ar
Case 38 (ot ¥)

Seerien &

CALCULATION IDENTIFICATION NUMBER

OPTIONAL TASK CODE

J.0. OR W.0.NO

DIVISION & GROUP

CALCULATION NO.

PAGE TJf

460
460
At
) T= €¢
a)pr
der

4fr

4)¢t
4¢c

4z¢

4)¢0
47c
430

4/£0
4¢0
4&C

{/‘T‘—éc‘

g

957 | 456 944 9e2
95 930 950 .9g0
Bic &k gl .978

é) ‘T=20 sees — STHRT AuUX FEEDWTR

953 /.051 1.067 9¢2
911 1.032 1,076 Jé¢
929 1.041 1,017 976
“sges - PRial o Unir 2 TRP (ﬂm' HAYE Sérﬂ.e‘v')
967 1.035 1.037 183
9219 1,015 1.045 K74
94¢ 1.024 ), 044 K
¥ sgcs - LOADS TRNSFER ( TAPs FIED)
J9é7 882 | .£83 €3
929 E4E RAE Jel
94€ 860 EE4 918
9) T=195" secs ~ Paer 10 msioe Recke Starr (THPS HAVE SETTLED,
967 975 57 f3
929 45¢ ¢l 981
94¢ 14 g¢2 97¢

’D) 7< 557 sEcs - STHRT INSIDE RECIRC [Thr’j c.xe;j
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STONE & WEBSTER ENGINEERING CORPORATION

CAlTCULATlON SHEET

/1/54/5/
C;’:E 38 /z_f:;"b","

CALCULATION IDENTIFICATION NUMBER

Seena 2

J0.0R WO.NO ] DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE:?_%
, X e
--J_I)-%;"Z/ds.ks - Smur Cursive Kecwe (5 @B MAL ﬁrm)
4)¢0 q54 952 944 qe2
440 92 925 ,44¢ Qeo
4¢c 92 Qs 449 g€
2) T= o2 , sTEay sTRTE  (TAis HAVE SETTLED)
41 ¢ qEE 97¢ 954 9é3
Qe 925 944 ,{5¢ e
dec J25 934 957 578




STONE & WEBSTER ENGINEERING CORPORATION N /c/ﬁﬁl 2186
CALCULATION SHEET
CASE 3C /l/‘_'f g/

AN0S

CALCULATION IDENTIFICATION NUMBER :£CﬂfN 2
[ e T oiSion G GROUP | CALCULATION NO. [OPTIONAL TASK CODE|  PAGE 5
: (pce3C-Ene Buses fep fs Pious IH-1B, 17= 8us D
. 2H-Bus E, 2T~ IH
‘ UNIT 1 CDA, UNIT 2 TRIP 60 séc PRICR
; 1 s 24 2z
. ) Te0 - FesT s SR (RS FaEd)
| 440 904 858 .8118 961 *
: £ 5o .84¢ 776 878 158
i 784 159 879 455
o| D redsecs - Fanst Lowos Huee Accserire, (s MEs 1 STE)
60 949 g7 457 763
| 480 18 93¢ g2 981
: 4%0 937 ‘ 155 .9¢3 97¢
" 3) 7= 5 sgcs - MVS Siul  STRRTING (mrs @ MArx Mw)
4o 967 97€ 95¢€ 983
:: 450 908 93¢ 962 981
5 440 937 961 963 978
:', 4) r=6.5 sgs - Movs sniL SavNG ((1AP3 @ MAL Beosr)
|40 969 7€ 5€ 963
| 460 i 93¢ 962 981
" | 420 g37 el 963 7€
ja 5) T= 45 secs - MOVs ACELERATED (TS @ MAX bersr )
ps 4/6v 97! 978 959 983
“|4g0 g31 .953 963 981
“l4ee 948 43 964 978
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

1124 /e
Lhs€ 3Cfentd)

CALCULATION IDENTIFICATION NUMBER

Secnay 2

J.0.0R W.0.NO

DIVISION & GROUP

CALCULATION NO.

OPTIONAL TASK coo:i PAGE

P —_—

6) T= 20 secs - SNT Alx FSEDWATER (Taps G MAY Beesr)

460 453 951 944 ez
4po 9 924 747 g0
qec 92§ 934 949 g7
‘I) T 195 “gecs - PRirp To INSiDE RECIRE SWRT (TAPS HAVE SErEd)
4ie0 149 975 9517 983
4¢0 129 950 gé/ Jei
460 L94¢ .9¢0 962 978
£)T= (351 secs - Smmr msme Reciee (RS FIXED)
4tc 9577 956 946 ez
4¢v 15 g30 950 g&0
4é0 Lic R27 957 97¢
q) T~ 210 sécs - STRT eursDE RRCRC ((TRPS  FUED)
440U 754 952 944 62
4g0 2 .925 42 g0
4¢c Q12 215 949 778
n) Te oo ,sTEADYY sWTE ((TAPS HAVE SETTLED)
4160 966 g0 954 f¢3
4p0 925 944 .95¢ 981
4% 925 734 957 978
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STONE & WEBSTER ENGINEERING CORPORATION T3 /4-?5} 28273
~__CALCULATION SHEET

(psz 3D 1),

CALCULATION IDENTIFICATION NUMBER

Secnen 2

J.0.OR W.0.NO

DIVISION & GROUP

CALCULATION NO.

OPTIONAL TASK CODE

PAGE :Z?_
=

4) T * 6.5 Sexs = VOVS

Cose 2D - Eneee Buss Fse He Fuos K-8, 1T -BusD
2H-8us & ,2T A
LNiT 1 CDA, WIT Z ew Line & 20.97 kv
' 18 T 24 27
I) T © secs - F\RST LoAad BLoex STARTNG
“4ic Qo4 .A\e Qa4 AT
4€c ®46 .858% as) asg
40 g4 .8's AS)y 4SS
Z2) T= 4 gecs =~ FIRST LOADS “~aA.CL ACCE_ZRATED s:\;pfg:éz:ﬁ:)
4\co aga \.co) \.O07 L9483
4e> A QAez \.O\3 a8,
45> Qa7 ]8T \.O 4 -ATg
33 T: S gees ~ MovS  ST'-L ATCELIRARTING To::: ;D{léﬁ,‘:;\
4\co _aga \.0C G .02 TS S
480 AR 869 .o\ Qx|
4¢o AXT Aq4 \.02o A8

STwL. AcceEle RAT

4\GO Qg9 1.0\V3 1.0 a3 |
48> AV ® Qg V.028 .a8
480 RN § \.oo) \.027 Ang
%) T:a.S sees - Mov LOADS ATCELERATED (:.:? ﬁ?;:_;csﬁ)
416 | AT\ \.o2e \.032 %3
4§ l a3 \.00T 040 ag)
40 A4 ¢ \.o\g \.O04\ anS |

~aps ADI/ANCE \
oNE STEP

R fes
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CALCULATION SHEET

CAse 3D {Cnr"\'\‘:\,

* & w ® o b v n -

ax0w
CALCULATION IDENTIFICATION NUMBER Seerrent 2 |
J.0.0R W.0.NO DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGESLD
6)'1'.-. 25 zmecs = ZTARY Aux. FEEDWATER (?-?”5:;;;:‘::5/
460 asa | \.os) 1.087 agz
480 A \.03x2 \.07 8 AR
4RO A29 V.O0%) \.o"7 Aa1g
'7) 2 \A3 geres - PR R D START WIS RES\RT SIPRAY ;:w?:'_g;j
4\go Ase \.03S \.O37 .ag3
4g° AZ9 .o\ \.04S5 a8\
4g0 a4 C \.O24 .04 G .Ang
2) T=1a5 Sees - STRRTNG WSDE REC#S. SerAY
d\eo AsT \.O\4 \.o32 Qagz
4e~ -A\S AaT \.031 LAgS
180 -8\O . €64 \.o%)\ Ang
°‘) Te 2.0 Secs - STIARY Oyt s’ Recwe. SPRAY (;&?‘3
Qe | .54 \.o\G .03 A2
1€ 0 2Ane aas \.038 AP
425 Qv QA8s \.039 Aansg
[ <~APS N\
\o) '~ o0 - STEADY STAYTZ SevTveP)
410 Acc .04 \.O37 Asgz |
48> JARS \.o\4 \.O45 AR
480 LS \.oo% \.046C JAg
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SIUNE & WEUSTER ENGINEERING COFPORATION

CALCULATION SHEET

TR TALATION 1pERTIFICATION NUMBER
o oA G045 [ Biviaen ¢ Gaoun.. |- CALCULATION NG [OPTIORAL TASK CODE
C/.m: BAG - Lir 2 CDA, wur 1 el LiE & 2. S kY
Bus 25~ FEp Flow Bus 16 (#SST'8°)
A g
Bos 2H~ bus £, Eus 2T - 8usIA
AH AT 2H AN
/)_f'=0 , Fuasr Llowds Sthrrine
41y | 92 843 787 -
4B 927 . .833 693 pd|  go4
Aoy 926 B2 £ 772
2) T= 4sics, Firsr Lomns Aucsur v
HbN 945 . 706 : 932 735
Lov 147 o0 8is B87
g2y 944 894 838 916
3) 7= 5 sees , Mov's snu Atcésrne
4188y 945 g2 887 935
45ov 247 905 '.ém 287
<8y 944 ot B3 916
4) 7=6.5 skcs |, MEV's sriiL  fCLELEARTING
Heeov 945 RI7 ) 873 935
490r 447 9/3 | B2 N-Cyi
40V 946 907 47 .9/6
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CALCULATION SHEET

RUVR sl gl

P
<, 2402

/ o P I g
‘ijf HE (S

“s

J.0.0R w.oAumH:-'1|Vtaxcvn:\‘::ok:::it‘,)::--tf::A;cu::ono. oi-no-.:‘;{:.su coosi mc:;Z#z
ey !
.
)| 5) 7= 25 smes , Moy Lomrs preessiurad
: 41ty 945 P31 | L7086 736 i
' 450y 947 926 .es2 JO0F "
: 4y 946 920 G4 .9i8
": 6)_1'-‘-- 20 spes ; SmRT AUk FDWIR
sldgoe | 945 958 98 8
o 2 947 .95% 545 654
7| 422, 94¢ 950 082 697
:: 7) Te /95 rcs Prige T INSDE Kl SW
o | 21y 445 rood 942 954
i pv 947 1.004 .&72 gol
n| 2oy 944 .777 913 .
:: %) T=145 " SECS STRET 1NSTOE RECIRC SPRAY (TAPS FIXED)
- Yov| L qys ,995 .23 | .99z |
w| HeoN'  gyn | 444 T R
= 94l 989 L76S , 715
: Q) T=T2C SECS STiHkT OUTSIOE RECTRC SPRRY
i HlloV NelTy .992 .98 . 919
A SR T B 9G]  8L5 , 825
» 4oV 946 | .9%0 . bl . 877
.:. 10) T= Co , STERLY STRYE (TRAPs FIxsn\
a d0V  gys J. 0o a3, | .93
a2l Neov | .Gy4q ool ' .g8s | .897
“L 4oV .94k 995 | Q80 %9




STONE & WEBSTER ENGINEERING CORPORATION  JZ& 2175

A 5010 8

CALCULATION SHEET
oz AL 12fiefsr

CALCULATION (DENTIFICATIC» NUMBER

L s » B Y W e W e Y e e W NN, NN NN W = = e e - m = = o= =
.uﬂfo..d.ﬂbun-OO.q'qp.uu:o..q.ubuu-o...‘.‘....

« O CRWO.NO DIVISION & GROUP

1 ,
CALCULATION NO |OPTIONAL TASK c:oei PAGE

= UK LSTED " ARE £ BuT

Vormees w () akeE on 4Ky Bpse
CTHERS ME CN €0y &£

>
Ed

ne 3‘k$ .mE/uﬂér, ET -CB%;] ’é/',“rzé? B%A/ss'é \: 2T-(A
RESTART CoNDENSRTE PumpP eN Bus IA
1K & 2H 2T 1A
/J\ Vournses (G Pump STRRT
480 | 14¢ 1,039 1.oI7 G28 E29
o | 942 /.04 97 73 | gkl 8sY)
st 94 /¢35 97 T4 F24(.857)
2) Veimises AFTER FiMF  FUCELERATED
41471 940 1.039 1017 93¢ 931
467 | 942 1.040 97 877 ||.929(.7¢¢)
4c | 941 1,035 97 E9c 1928 ( .4¢7)

/Vr:z'.' /‘Ldlj /f KCP VoL Kt e ARE @& My 3 TERMINASS

4140
FulP

RF

g
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CALCULATION SHEET
Case SM

e CALCULATION IDENTIFICATION NUMBER | Skeron 2
0 C¥ wO.NO DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE
) - -
Ches 8D4 - Lhe | A SEY Mo
PesviiT Conpevsire Pomp o Bus 18
14 AT 24 2T 18
) Veurnsrs @ Pusw Swmimr
4| LEEC 1,637 975 Bé| (4T
apc| gt Lo 1,045 g5 |.6¢1(15)| Pup |
4gcl BLT 1. ec 1.24E 970 ¢73)| ReP
2) Veemigss AFTER Pump ACCELERMED
4/t0|  9e€ 1.036 1637 978 JET |40
422 | s 1017 J.c45 7€ 967 ().c06) Au¥
4bc | 125 1.007 104 974 |l 950009l k2P
NeE D FWP f RCP Voimhees priE é Memr TEprwALS
OMER LUETED ¥ mRE & BS
Veernices in () ME o Alcv CHE
CTHRAS ARE (N HEC v PAsE
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CALCULATION SHEET

J‘-:' 4.48

. -4

7757

(Y. L1

CALCULATION IDENTIFICATION NUMBER

OPTIONAL TASK CCDE

se€cTIny &
PAGE

JO OR WO NO

DIVISION & GROUP

CALCULATION NO

Case 48 - N | ((/fl
TRIP

LT 2 & 21.5kv UNTI

srcovos | LATER
Sutie Boses’ (W -Lus F, 1T-28, 2H-Cus € 2T IR
M T 24 s
) TC TFIRST  (oMDS  STERTING  (TAPS Fitio )
4/éc JiE 9e9? g7¢ €3
4f0 ££2 2 JE5 JEC
4¢c JT7E Lok Tt 957
2) 7= % sFes T Fier Leri: HAVE fezi' spTel (Trs A | $7%F)
4/ 975 971! /, CTé -
4o ¢ 4& 932 L,E13 3,
G4 J44 956 1. 014 Rt
3 T8 s T MVS  Sriek TiAnTING ([ ADU | s STEF)
4/¢ Xata 97! ). 012 i
q4=c 953 JoZ /088 ol
4zC 272 95¢€ 1.Cel A
§ T &Fskes = MS STk STRTAE (755 DY IMOKE STE)
414 (T 97 1017 ez
4BC 114 932 R4 R
4t 277 956 /.&27 gt
5> 7= 985 sfe2 — Mers AXTLESARTRD (wrs RV 2 MO sr&;)
4/6C 4028 473 [.€32 7
4tr JEE 942 /. CAC
4ve LCCE J58 [ 4! R




STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

i2/3/80 5 12/iBf
Cise 4B lcotd,

CALCULATION IDENTIFICATION NUMBER

SErmev 2

J.0 OR w.0.NO

DIVISION & GROUP

CALCULATION NO.

OPTIONAL TASK COCE

PAGE

£) T= 20 s&s = SDUT AU FEE)HTER (75 Ady. 7 moi€ stes)
4HC 1.045 956 1.017 .983
Asc 1,043 927 1,087 987
44¢ /028 939 | OEE 977
7) TC 80T <tCS = o TO it 2 TR (TAS 56‘71--‘—’3)
442 103 971 137 723
Viva 1000 F4 LO45 .71
¢ 1. 016 95¢ ) O4& 977
) T= ot secs — LeAds TRAIISFER (TAPS  FmED)
4)eo f5C Jo7 925 Je3
Gé0 907 E75 927 GE
4e0 128 JBEE 929 57
1) T<15 skes ~Porr 1¢ INSIDE RECIRC SPIT (mPs SETTED)
4,40 /.034 79/ 008 K7
4¢e /. 0% 965 1.¢14 81
4ic }, 016 977 Lo/5 979




STONE & WEBSTER ENGINEERING CORPORATION ;/3/3/

e CALCULATION SHEET %L—lg /ij

7 CALCULATION IDENTIFICATION NUMBER sECTIEON 2
J0.OR W.O.NO l DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE|  PAGE
' — gt ®
: /0) T= 195 se&cs — SmRr INSIDE RECIRC (tars 'Hx£.’>>
'| 460 1.016 972 992 983
'| 480 960 947 998 981
*| 480 86T 820 399 79
: /1) T= 240 SEcs = START aursiDE RECAR
- 4 /&< 1.013 768 989 783
‘| 48¢ 977 942 395 981
2 43¢ 9776 932 976 977
| /2) T= OO , STEALY SRTE (TAPs WAWE SETTLED)
:‘ 460 1.030 .86 ).003 783
:: 4¢0 996 962 1.010 981
| 4fo0 976 952 1.0l 277




STONE & WEBSTER ENGINEERING CORPORATION  ~Jog /39C X/ &
CALCULATION SHEET
Ch== 4BC_ 122l

A0 -
—

CALCULATION IDENTIFICATION NUMBER SEchen2
J.0.CR W.O.NO DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE! ncza&
‘| Case 48C = wwir 1 2DA, LNIT 2 TRIP (smnTANELUS)
L i o o LM R BT BRI
] (FUTR N 2A § 2¢)
- LA T P 27
'° ) T:O -FIRIT WRDS STANTING
| 4160 840 806 835 963 '
| e 175 T4 B3> Jéo
. 4¢e 724 M S 758
: 2) =4 secs = FirsT Leavs AKELERATED
| 4160 a4 L899 93 l RE
- 4¢0 B5E E54 J15 g€l
| 42 ET7¢ B78 17 l b i
e 2 reFacr - MUS STl ACCCLERRTING
p 4)¢C 720 908 920 785
o g Lés EEI 22 ¢
. 4gc £ES G685 723 977
: 4-,\ Tz 6.5 secs = MeUS STkt ACLESRTING
- &itc 927 il 925 963
o 8T LT 28 Rl
| 48 872 87/ 929 979
o
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CALCULATION SHEET

12 [1861

s Ot 4BC foat'd!
CALCULATION IDENTIFICATION NUMBER s &
o no | OWISION G GROUP | CALCULATION WO. [OPTIONAL Task CODE)  PAGE

i"'S) 1= 95 secs - MEY LoMoS ACCELERATED

| 4s0 941 925 939 RTE

‘| 460 E97 896 942 98/

| 46c 915 906 943 979

°| ¢ 120 sEes - ST Al FEERDWATER

| 4rec géc 943 9¢1 963

| 4¢¢ R Q5 B2 SE1

| 4c 93 928 9E7 277

S 7) T=0@5° gees = PRier 1T NSIDE KUCIRE  STPRT

o | 4ec 1,03% 1.013 1,026 JE3

:: 4¢¢ Lec< J71 1.033 g/

| 4fc .01€ 1.00( /024 97

" g) T=19c% sgzs - sTeRT INSIDE RECIRC

2 460 1.00€ 994 1.01C 9E€5

| 460 90 J7¢ 1.e17 25/

- 4ge JEET B40 1.0'8 277

- 9) =200 sEs - ST CuTsipe RECC

. 4160 /1.¢13 g9 1,007 963

" 460 917 Jeé /.014 €/

‘| 482 476 95¢ ].015 979
2l TR S | e | 82

o| 480 496 P8¢ 1.029 98/

| 4o 99¢ 976 1.630 979
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STONE 8 WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET
a0 m ’2-/5/5/
CALCULATION IDENTIFICATION NUMBER SgerroN ¢ |
J 0. OR W.0.NO DIVISION & GROUP | CALCULATION NO |OPTIONAL TaSK CODE ncr%

g TRANSFER Bus-i To Bus I8 (emt d)

. (@ TRANSFER AFTER LOADS ALL'LD

3

: I H B 1H \B

; CASE 5C =~ Lnir | oN LNE @ 21.5 kv (ToB 1328 i3]
M L 844 E52 40 94/
: 42~ 738 B2 942 922
o L 738 B8 941 24 |
|4y N /A 837 N/ 932 |
| FWP N IA 849(.383) | WA 934(.97%)
| Re? N/A 850(.87%) | wya 958 ((9¢)
nl CAse SG' - T | oN LiNE B 20 kv (Tup 3443 2/r/s)
i Rl B2 | .823 R/73 904 i
" ABcy 713 95 L€ 688
| 480y " 713 7 o7 89
w|FEY | v 806 N/A 897
o Lo oid N/A B20(€53) N/A .90¢(.942)
| ACP N/A Bu(e54) | n/i .9c6(.942)
» NOTE . FwP § RP  YouTHeES ARE @ MOITOR TERMINALS
i ¢ ‘ - IN (] ARE ON 4ky BASE.
N OTHER LISTED '  ARE @ BuS ON &.léke BASE.
. Rerwiming Emexsincy Bsss A Bp As Fortows:
» W-Bus D, 2H-Bus £ , 2T-Bus F
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

71 /1

LASE &1

12fa/e/

CALCULATION IDENTIFICATION NUMBER SECﬂm 2

® @ w e M v N -

g

J.0.OR W.O.NO

DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE

PAGEW_

TRANsFex CAsES ¢ Bus 1T To Bes 2B
s “mwwy = P
1T 2H
YoLTHCES (@ TRANSFER
4ucy JTE2 818 V1]
4gz v 640 815 142
420y SE5 Ble 742
AP N /A N /A 62 (.794)
RCP /A N/A s62( 7192)
AFTER LOADS  HAVE ACCELEEATED
4140 v 916 944 94
4&0y 913 947 909 |
4gov gc¢e 948 909
Fub N /A N /A Q8 (955)
RCP N/A A /A 97( .95+4)
NOTE wa f ,eq’ WLTHEES APE MOTCR TERIMINKLS
’ N ( oN FKv CAhss
[THER LISTED VYoURGES AR @ &us
- . - " ON Quéov Bass

Rers ming Emeseency Buses Fgo A5 Fau.m:
M ~ Bus F, 2H-Bus E , 2T - Bus F




STONE B WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET -
C’As.e 7A /2/9/_5,'

4 5010 88
CALCULATION IDENTIFICATION NUMBER 'Sfcncwz
J.0.OR W.0.NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE|  PAGE /22,

0.

':l TRANSFER CASES @ Bus 2H m Bus 2C _

| s - ur e e g st (me 2 ihh)
: YeLTASES @ TRANSFER

| 4iécy 8471 B8le 871 .83l

: 48Cy 869 545 g2z 816

s 4Ry B8 547 £23 8l

E Fur2 N/A s N/A CPA = N/A

+| ReP A/ o N £23(.5¢1)
Sf AFTER LQADS HAVE ACLELERATED

' 4K0 1.00¢ 215 l.o¢k 405

- 4¢0, 1.0/2 952 981 A7

-': sgov || 1ov 452 74 992

:‘° FLP N /A N/A N/A COA= N [A

:: oeP N/A N/A N/A | .99 3( [ 035)
:: NOTE :  FudP ;’ RCP VILTREES ARE @ MOTIR TERMUNA -5

:: = . - " ~ ON A Gkv BAse

": OTRER LIETED yrLThr£S ARE @ Bus o~ 4. 1Ky Zase
.'o- Rewamivic Enereency Busis FED AS Fuiee 5

- IH-Bus F, IT-Bvs D, 2T =Bus F
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‘ ATTACHMENT ’.’

NORTH ANNA

CASE 1-ST-9-A

CONDITION: 0.5 seconds after load transfer; before motor start

Page 4 of 2

, \ ' T ERROR
RECORDED VALUES COMPUTER CALC VALUES VR-Ve)
BUS ............... MPERES PP T U AR S (A FEE . iy VOLTS VOLTS . ( VR ) ‘00"
H 228 4060 4043 0.4%
(A 264 4095 4064 . 0. &%
16 1200 4078 NC .
2K N2 4025 4032 -0.24
i J
2) 132 4130 4043 2.1%
(POWER FACTOR = .91)
6 1120 a3 NC ‘
27 : 1200 3885 4039 -4.0%
(POWER FACTOR = ,89)
28 1640 3850 3994 -3, 7%
2c . 2000 3938 3977

3239/39

-1.5%




.............

Page 2 of 2

— "X ERROR

RECORDED VALUES COMPUTER CALC VALUES (YR-V()
BUS .............. .AMPERES ................. VOLTS - - T '_—VR'—)' ‘om
480 VOLT 2 64 468 464.8 i 0. 6%
...... 7....................... OE-BPRE ey R E SRt a e e L

)

480 VOLT 2H 122 sivo . 467.2 -1.6%
34,5V BUS 4 NR 36119 NC .
500 KV %! 522 NC 2

299740

*Amperes at 4Ky
NR = Not read

'NC = Not calculated



P f
ATTACHMENT 111 ‘ paidant ' .

NORTH ANNA

CASE 1-57-9-8

CONDITION: 1.0 second after load transfer; stari charging pump on bus 2J

¥ ERROR
_ RECORDED VALUES COMPUTER CALC VALUES (Va=Ve)
BUS AMPERES VOLTS VOLTS ’ [ VR ) 100%
1H 228 3990 3899 2.3%
1J 264 d 4060 4064 -0.1%
16 1200 4078 NC .
24 312 4025 4032 -0.2%
2J 70t 4025 3899 3.1%
(POWER FACTOR = .67)
26 1120 4060 NC -
2A 1229 4025 4039 -0.35%
(POWER FACTOR = ,B89)
28 1600 3990 3994 -0.1%
2C 1856 3955 3885 1.8%




e

Page 2 bf '

X% ERROR
RECORDED VALUES COMPUTER CALC VALUES “’n“’c)
BUS AMPERE S VOLTS VOLTS U W) 100%
480 VOLT 22 64 660 LuB. b4 2.5%
480 VOLT 2H 12a 456 467.2 -2.5%
34,5KV BUS & MR 36119 NC >
S00 Ky - ¥2] 522 NC

W/3480/2

*Amperes at 4Ky
NR = Not read

NC = Not calculated

L
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3/4.8 ELECTRICAL POWER SYSTEMS
3/4.8.1 A.C. SOURCES
QPERATING

LIMITING CONDITION FCR CPERATION

3.8.1.1 As a minimum, the following A.C. electrical power scurces shall
be QPERABLE:

-0q—-—:uo—;hy9*6a41y—4a4e9endeot—eiaeui4s—aesaoea-zho—otisiae-aaaaiaif-
ize :

SEE ATTACHED PAGE
b. Two separate and {ndepencent diesa] generators:

1. GEach with a separate day tank centaining a minimum of 753
galions of fuel, and

2. A fuel storage system containing a minimum of 45,000
gallens of fuel, and

3. A separate fuel transfer pump.
APPLICABILITY: MODES 1, 2, 3 and 4.

_I_C_T_T_C_-'l: :Qv cach CN\Q\“SQ.O\CY e ———————

a. With efther an cffsite circuit or diesel generator of the atove
required A.C. electrical power sources {noperable, demonstrate
the OPERABILITY of the remaining A.C. sources By performing
Survei{llance Requirements 4.8.1.1.1,a and 4.8.1.1.2.2.4 within

on one hour and at least once per 8 hours thersaftier;¥resto-e at

€ —Teastewe o7Fsite circults and'ewe diesel generatorg to OPERABLE
status within 72 hours or be in at Teast HOT STANDBY within the
next & hours and in COLD SHUTDCWN within the following 30 hours.

b. With one offsite circuit and one diesel generator of the above
required A.C. electrical power sources {ncperable, demonstrate
the OPERABILITY of the remaining A.C. sources by performing
Surveillance Requirements 4.8.1.1.1.a and 4.8.1.1.2.2.4 within
one hour and at least once per B hours thersafter; restore at
least one of the inoperable scurces 2 QPERABLE status within 12
hours or be fn «t least KOT STANDBY witnin the next 6 hours and

one —in COLD SHUTDOWN within the following 30 hours) %“Restors at
Teast ewe of7isite circulty and wwe diesel generatory to QPERABLE
status within 72 hours from the time of inftfal loss or be in at
least HOT STANDBY within the next 6 hours and {n COLD SAUTDOWN
within the following 30 hours.

NORTH ANNA - UNIT 1 3/4 81
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1] y

-~ ‘ Y
‘ sall e

38.0.la. At least two physically independent circuits between the offsite
transmission network and the onsite Class 1E distribution system
with a minimum of one circuit feeding 4kv Emergency Bus lH and
one circuit feeding 4kv Emergency Bus 17, and
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ELECTRICAL POWER SYSTEMS

ACTION (Continyed):

;or o™ emcrngnc1 bus
e -

WithYtwo e4—he above required offsite A.C. circuits incperable,
demonstrate the QPERABILITY of two diesel generators Dy performing
Surveillance Requirement 4.3.1.1.2.a.4 wizthin cne hour and at
ieast ance per 8 hours theresafter, unless the diese] generators
are already operating;frestore at least one of the inoperapie
offsite sources 0 OPERABLE status within 24 hours or be in at
least HOT STANCEY within the next € hours., jith only one
offsite scurce restored,grestore at Teast Swe n¥fsite circufty
to QPERABLE status within J2 hours from time of inicial loss or
be in at least HOT STANCSY within tae next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

one v m\-\ tmerasnc Eu& 4
With two of the above recuired|di..e] generators 1ﬁoaeyrab'!e.3
denonstrate the OPERABILITY of offzite A.C. circuitd by
performing surveillance Requirement $.2.1.1.1.a within cne hour
and at least once ger 8 hours thereafter; restore at least cne
of the incperable diesel generators t0 OPERABLE status witnin 2
hours or be in at lTeast HOT STANOSY within the next § hours and
{n COLD SHUTDOWN within the follewing 30 hours. Restore at
least two diesel generators t2 OPERABLE status within 72 hours
from time of inftial loss or be in least HOT STANCBY witnin the
next 6 hours and in COLD SHUTDOWN within the follcwing 30 hours.

SURVEILLANCE REQUIREMENTS

4 8.1.1.1 Each of the above required physically {ndependent circuits
between the offsite sransmission network and the onsite Class 1E
distribution system shall he: '

a. Determined OPERABLE at least once per 7 days by verifying

correct breaker aligmment {ndicating pcwer availabiliey.

4.8.1.1.2 Each diesal generator shall be demonstrated QPERABLE:
a. At least once per 11 days on a STAGGERED TEST BASIS by:

1. Verifying the fuel level in the day tank.

2. VYerifying the fuel level in the fuel storage tank.
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ELECTRICAL POWER SYSTEMS
3/4.8.2 ONSITE POWER DISTRIBUTION SYSTEMS
A.C. DISTRIBUTION - OPERATING

LIMITING CONDITION FOR OPERATION

3.8.2.1 The following A.C. electrical busses shall be OPERABLE and
energized with tie breakers open between redundant busses:
L an exiski

4160 volt E;§rgency Bus # TH
4160 volt Emergency Bus # W

480 volt Emergency Bus # 1H, 1H1
180 volt Emergency Bus # 1J, 1
120 valt A.C. Vital Bus # 1-1
120 volt A.C. Vital Bus ¢ 1-11
120 volt A.C. Vital Bus ¢ 1-111
120 volt A.C. Vital Bus ¢# 1-IV

APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION:

With less than the above complement of A.C. busses OPERABLE, restore the
inoperable bus to OPERABLE status within 8 hours or be in at least
HOT STANDBY within the next 6 hours and in COLD SHUTDOWN within the

following 30 hours.

SURVE JLLANCE REQUIREMENTS

4.8.2.1 The specified A.C. busses shall be determined OPERABLE with
tie breakers open between redundant busses¥at least once per 7 days by

verifying correct breaker alignment ard {ndicated power availability.
where o.p?\ica\a\c. ——

NORTH ANNA - UNIT 1 3/4 8-6
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3/4.8 ELECTRICAL POWER SYSTEMS

BASES

3/4.8.1 and 3/4.8.2 A.C. and 0.C. POWER SOURCES AND DISTRIBUTION

The OPERABILITY of the A.C. and 0.C power sources and asscciated
distribution systems during operation ensures that sufficient power will
be available t& supply the safety related equipment required for 1) the
safe shutdown of the facility and 2) the mitigation and contral of
accident conditions within the facility. The minimum specified incecen-
dent and redundant A.C. and D.C. power sources and distribution systems
satisfy the requirements of General Design Criteria 17 of Appendix “A”

ettt 59-'———' GEE ATTACHED PAGE

The ACTION requirements specified for the levels of degracaticn cof
the power sources provide restriction upon continued facility operation
commensurate with the level of degradation. The OPERABILITY of the
power sources are consistent with the initial condition assumptions of
the accident analyses and are sased upon maintaining at least one of
each of the onsite A.C. and 0.C. power sources and associated distri-
bution sysiems OPERABLE during accident conditions coincident with an
:séumed loss of offsite power and single failyre of the other onsite

.C. source.

The OPERABILITY of the minimum specified A.C. and D.C. power
sources and associated distridbution systems during shutdown and re-
fueling ensures that 1) the facility can be raintained fn the shutlown
or refuel ing condition for extended time pericds end 2) sufficient
{nstrumentation and control capability is available for monitoring and
mintaining the facility status.

NORTH ANNA « UNIT 1 B 3/4 81
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.m.a ELECTRICAL POWER SYSTEMS

BASES

3/4.8.]1 ano 3/4.8.2 A.C. and D.C. POWER SOURCFS AND DISTRIFUTION

Yhe OPERABIL1ITY of the A.C. and D.C. power sources and associated
distribution systems guring opcration ensures that sufficient power will be
available to supply the safety related eguipment requirec for 1) the safe
shutdown of the facility and 2) the mitigation and control of sccident
concitions within the facility. The minimum specified incependent and
redundant A.C. and D.C. power sources and distribution systems satisfy the
requirements of General Design Criteria 17 of Appendix "A" to 10 CFR 50.

with a generator breaker {nstalled on Unit 1 anc normally open ties
between buses 1H and 1B and between buses 1) and 28, each 4 kv emergency bus
will have two physically incependent feecers from the offsite transmission
network. The two offsite feeders to emergency bus 1H will be physically
incepenaent from the two offsite feeders to emergency bus 1). Each
emergency-to-normal bus tie will have a normally open breaker at each bus.

The ACTION requirements specified for the levels of cegradation of the
power sources providec restriction upon continued facility operation
commensurate with the level of cegradation. The OPERABILITY of the power
. sources are consistent with the initial condition assumptions of the accident

analyses and are based upon maintaining at least one of each of the onsite
A.C. anc D.C. power sources and associated distribution systems OPERABLE
ouring accicent congitions coincigent with an assumed loss of offsite power
anc single failure of the other onsite A.C. source.

The OPCRABILITY of the minimum specified A.C. and D.C. power sources anc
sssociated distribution systems guring shutcown and refueling ensures that 1)
the facility can be maintained in the shutdown or refueling condition for
extended time periods and 2) sufficient instrumentation and control capability
is available for monitoring and maintaining the facility status.

NORTH ANNA - UNIT 1 8 3/4 B-1
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3/4.8 ELECTRICAL POWER SYSTEMS

3/4.8.) A.C. SOURCES

CPERATING

LIMITING CONDITION FOR OPERATION

3.8.1.1 As a minimum, the following A.C. electrical power sources shall be

T physical iy in0ependant SirCUitDatneen—tae—oi i LSRRI S OR—
v 15 gietmibuté
— SEE ATTRCHED PLGE —

5. Two separate and independent diesel generators:

1.  Each with a separate day tank containing a minimum of 750
gallons of fuel, and

2. A fuel storage system containing a minimum of 45,000 galliens cf
fuel, anc

?. 3 A separate fuel transfer pump.

APPLICABILITY: MODES 1, 2, 3 and 4.

FOR EACH EMERGENCY BUS —

ACTION:

a. With either an offsite circuit or diesel generator e¢f the above
required A.C. electrical power scurces incperable, demonstrate the !
OPERABILITY of the remaining A.C. sources by performing Surveillance
Reguirements 4.8.1.1.1.a and 4.8.1.1.2.a.4 within one hour and at

— Jeast once per 8 hours thereafter;{resiore at Teasi two offsite |
circuity andvtwe diesel generatory to OPERABLE status within 72 !
hours or be in at least HOT STANDBY within the next 6 hours and in
COLD SHUTDOWN within the following 30 hours.

5. With one offsite circuit and cne diese] generator of the above !
reguirec A.C. electrical power sources inoperapie, uemcnstrate the |
OPERABILITY of the ~emaining A.C. scurcas Dy performing Surveillance
Requirements 4.8.1.1.1.a and 4.8.1.1.2.2.4 within one hour and at
leas: snze per 8 hours thereafter;(Festore 2. Teast one of che
incperap e sources to CPERABLE status witnin 1l hours or e in at
Jeast HCT STANDBY within the next 6 hours anc in H w
wizhin the following 30 hours;¥rRestore at least jtwo- offsite L7

ONE ~ZUiiy anc'awe diese| generators TRABLE status within 72 hours
from the time of initial loss or de in at least HOT STANDBY withan
the nex: & hours and in COLD SHUTCOWN within the following 30 hours.

‘ NORTH ANNA = UNIT 2 3/4 8-1
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38.1.la. At least two physically jndependent circuits between the offsite
transmission network and the onsite Class 1E distribution syste=

vith a minimum of one circuit feeding 4kv Emergency Bus 28 and
one circuit feeding 4kv Emergency Bus 2J, and




ELECTRICAL POWER SYSTEMS

ACTION (Continued):

THE

With' two of-the above recuired offsite A.C. circuits inoperable,
demonstrate the OPERABILITY of two diese]l generators by performing
Surveillance Requirement 4.8.1.1.2.a.4 within cne hour ang at jeast
once per 8 hours thereafter, K unliess the diesel generators are alreacy
operating;¥restore at least one of the 1noperibie offsite scurces o
OPERABLE status within 24 hours or be in at least HOT STANDBY within
the next 6 bours. With only one offsite source restored, Yrestore a.
least twe offsite circuity to OPERABLE status within 72 nhours frem
time of initial loss or be in at least HOT STANDBY within the next 5
hours and in COLD SHUTDOWN within the following 30 hours.

S—
With two of the above reguired diesel generators incperable, ‘cemon-

strate the OPERABILITY of 4we offsite A.C. circuity by perferming j
Surveillance Reguirement 4.8.1.1.1.a within cne hour and at least |
ocnce per B8 hours thereafier; restore at Jeast cne cf the inoperapie
diese] generators to OPERABLE status within 2 hours or De in at
least HOT STANDBY within the next 6 hours and in COLD SHUTDOWN
within the following 30 hours. Restore at least two diesel genera-
tors to OPERABLE status within 72 hours frem time cf initial loss or
be in Jeast HOT STANDBY within the next 6 hours and in COLD SHUTDCWN
within the following 30 hours.

-~

FoR ERCH EMEKGEMLY '{‘u‘_—i

SURVEILLANCE REQUIREMENTS

55331

the offsit

shall be:

ircy between

pution system

Each of the above reguired physicaliy incepencent ¢
e transmission network and the onsite Class 1E agistr

Determined OPERABLE at least once per 7 cays by verifying correct
breaker 1)lignment indicating power availability, anc

Demonstrated OPERABLE at least once per 18 months curing shutlown Iy
manually transferring the onsite Class 1E power supply frem the
normal circuit to the alternate circull.

-
-

Each diesel generator shall be cdemocnstrated CPERABLE:

frecuency specified in Table 4.

NORTH ANNA = UNIT 2




DRAFT

POWER SYSTEMS

ONSITE POWER DISTRIBUTICN SYSTEMS

OISTRIBUTION = OPERATING

LIMITING COND. . ION FOR

3.8.2.1 The following A.L. electrical busses shall
with, tie breakers cpen reduncant CDusses:
ALN EX1STING~
volt Emergency S .
Emergency Sus #
Emergency
Emergency
A.C. vital
Vital
vizal
Vita)

ang 4

with less than the apove complement of A.C. Dusses OPERABLE, restore LN
incperable bus to OPERABLE status within 8 hours or be in at least HOT STANDBY
vithin the next 6 hours and in COLD SHUTDOWN within the following 30 hours.

4.8.2.1 The specified A.L. Dusses shall be determined OPERABLE with t1
sreakers open Detween reduncant busses*at least once per 7 cays by verifying
carrect Sreaker alignment anc ingicateqc power avai ability

WHERE RPPLICABLE




|

with normally open ties
between buses 2H and 2¢ and between buses 2J and 'R, each &4 kv erergency bus
will have two physically incependent fescers from the offsite transmission
network. The two offsite feeders Lo emergency bus 2H will be physically
incepennent from the two offsite feecders to emergency bus 23. Each

cmergcncy—to-normal bus tie will have a normally open breaker at each bus.

3/4.8 ELECTRICAL POWER SYSTEMS : I D

BASES ;

3/4.8.1 and 3/4.8.2 A.C. and 0.C. POWER SOURCES AND DISTRIZUTICN

The OPERABILITY of the A.C. and 0.C power sources and associated distr'-
bution systems during cperation ensures that sufficient power will De availaple
to supply the safety related equipment rec sire¢ for 1) the safe shutcown of
the facility and 2) the mitigation and centrol of accicent conciticns within
the facility. The minimum specified incepencent and recuncant A.C. and D.C.
power sources and distribution systems satisfy the requirements of General
Design Criteria 17 of Appenaix “A" to 10 CFR SQ.

—lp
The ACTION requirements specifiec for the levels of cegracaticn of the

power sources previce restriction uton continued facility cceraticn commensurate
with the level of cegracaticn. The QPERABILITY of the pcwer scurces are
onsistent with the initial congition assumptions of the accicent analyses anc
are based upon maintaining at least cne of each of the onsite A.C. and 8.5
power s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>