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Director of Nuclear Reactor Regulation (f 1, '

Atta Mr Dennis M Crutchfield, Chief h ,.
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3Operating Reactors Branch No 5 7 ,09937
U S Huelcar Regulatory Commission 3- g -f

k u.S. demo *Washington DC 20555 q

DOCKET 50-155 - LICENSE DPR-6 - */-
BIG ROCK POINT PINIT - STATION $1 #

,
ELECTRIC DISTRIBUTION SYSTFM
VOLTAGES AND DEGRADED GRID
PROTECTION

Consu=ers Power Company was requested by letter dated July 7,1981 to provide
additional information to support the NRC's review of adequacy of station
electric distribution system voltages and degraded grid protection for our
Big Rock Point Plant. The requested information is provided in Enclosure 1.

j It should be noted that our response to Question 1 involves some additions
to previously requested Technical Specification Changes (DPHoffman letter
to DMCrutchfield, dated February 3,1981). Since these additions hava not
been through our complete revies process they must be considered " preliminary".
Consumers Power Company will modify our formal request when our Plant Review
Committee and Safety and Audit Review Board reviews are completed.

1

N.

David P Hoffman
Nuclear Licensing Administrator

CC Director, Region III, USNRC
NBC Resident Inspector-Big Rock Point
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ENCLOSURE 1
.

ADEQUACY OF STATION ELECTRIC DISTRIBUTION
SYSTEM VOLTAGES AND DEGRADED GRID PROTECTION !

Big Rock Point Plant
Response to NRC Letter Dated July 7, 1981

ITEM 1

Your technical specifications do not conform with the model technical specifi-
cations in the following areas.

a. There is no time limit on a channel in the tripped position when it is
removed from service.

.

b. There is no requirement for a monthly channel functional test.

c. Second-level undervoltage relay setpoints, time delays and allowable limits

(i tolerances) are not called out.

Either provide the above items in your technical specifications or justify why
each item should not be required. In particular, justify use of the three-
out-of-three logic without frequent channel functional tests.

,

RESPONSE TO ITEM 1 .

a. In a February 3,1981 letter from DPHoffman (CPCo) to DMCrutchfield (NRC),
the Consumers Power Company requested that the Big Rock Point Technical
Specifications be changed to include a limiting condition for operation
(LCO) for the Degraded Grid Voltage Protection System (DGVPS) as stated
below.

"During power and refueling operations, the three (3) single-phase
undervoltage relays 127-10XY, XZ and YZ shall be operable, except
as specified below:

.

One (1) relay may be taken out of service for any' length
of time if the output of the relay is placed in a tripped

i condition."
!
; The model technical specifications, forwarded to CPCo as part of a June 3,1977
| 1etter from DKDavis (NRC) to DABixel (CPCo), stc the following as limiting

conditions for operation:
,

'

"With the number of operable channels one less than the total number
of channels, operation may proceed provided both of the following

i conditions are satisfied:

The inoperable channel is placed in the tripped conditiona.

.vithin one hour.

b. The minimum channels operable requirement is met; however, one
additional channel may be bypassed for up to two hours for sur-

| veillance testing...".

. -- - , , , . . . . . - - - . . . , _ - . .. .- . . _. - -, ,..- -,. .. .-.. --.-,_.,- .-
'
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The LCO, as requested by the Consumers Power Company, is more restrictive
than that given in the model technical specifications in that the former
makes no provision for removing an undervoltage relay from service without
placing it in the tripped condition. This represents a more conservative
mode of operation in terms of plant safety than that offered by the model
specifications.

In addition, the LCO as requested by the Consumers Power Company, does
not specify a time limit for a channel to be in the tripped positior nen
it is removed from service. This specification is not required since a
channel placed in the tripped position represents a more conservative mode
cf operation in terms of plant safety. Whenever a channel is removed from
service and placed in the tripped condition, the DGVPS is converted from a
three-out-of-three to a two-out-of-two coincidence logic for system actuation.

b. " It is the opinion of the Consumers Pov9r Company that since a three-out-of-
three logic is utilized (instead of 6 more complicated tw-out-of-three logic,
for example), a monthly channel functional test should be conducted. This
test is considered necessary since the ability of the DGVPS to perform its
intended function is dependent on each of the three undervoltage relays to
be operable. A channel functional test, conducted at a frequency of once
per month, would allow logic system problems to be detected in a timely
manner and yet would not result in excessive system testing which: could
significantly jecpardize plant availability.

Therefore, Paragraph 11.4.5 3 2(d) vill be added to state the following:

"(d) Perform a channel functional test of the Degraded Grid'

Voltage Protection System." -

c. It is the. opinion of the Consumers Power Compstny that the DGVPS under-
voltage relay setpoints, time delays and allowable limits (! tolerances)

i be called out in the Big Rock Point Plant Technical Specifications.
Specifying these setpoints, time delays and tolerances will aid plant
personnel in administering and performing effective surveillance and,

| maintenance progra=s.

As a result, the following table vill be added to Paragraph 11.h.5 3. A.1(1)
(refer to letter dated February 3,1981, DPHoffman to DMCrutchfield) as
follows:

Functional Unit Function Setting Tolerances
|

1. Degraded Grid Voltage 1.1 Drop Out (Trip) 1.1 107.1 V 1.1 109 2-107 1 V
Protection System 1.2 Time Delay 1.2 0.5 Sec 1.2 0.5-0.6 see
Undervoltage Relay 1.3 Pickup 1.3 109.2 V 1.3 107 1-11hv

| 127-10XY, XZ, YZ
l
'

2. Degraded Grid Voltage 2. Timer 2. 10 Sec 2. 9 5-10.5 Sec
Protection Sys Aux
Timer Relay 162-104

i
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t

i

! It should be noted that the DGVPS undervoltage relays are connected to
the low voltage winding of a 2400/120 volt potential transformer. The
high voltage winding of this transformer is connected directly to the
2400V main bus. Therefore, the relay dropout (trip) setpoint occurs at
(107 1)(2400/120)V = 2142 volts. This corresponds to 39% of the rated
bus voltage of 2400 volts.

| ITEM 2

i Describe the possible failure modes of the second-level undervolta e relays
channel and components. Specifically, are there single failures that could
negate the channel function?

RESPONSE TO ITEM 2

t Bechtel Corporation Drawing E-105 (attached) provides a schematic representa-
tion of .the DGVPS. As shown in the drawing, certain single-failure mechanisms
do exist which could render the DGVPS inoperable. These single-failure mechan-,

iscs are listed below.
,

!
1. Either of the two 30-amp fuses, which are connected in the underv,oltage'

contr 1 circuits immediately downstream of the breaker 1Dh3, could open
i rendering the DGVPS control circuit inoperable. It should be noted,
i however, that a local indicating light exists downstream of the fuses to
'

provide a continuous display of the voltage available at the undervoltage

| control relays.

i

2. A failure of one undervoltage relay contact to close upon an actual under-4

voltage condition would also render the DGVPS inoperable. This single-
failure is highly unlikely, however, since the relay operation is designed

*

to be fail-safe. The design is such that the undervoltage relays are norm-
ally energized (relay contacts are open) during nor=al voltage levels and

; de-energize (contacts close) upon degraded grid voltage conditions. A
failure of these relays would most probably cause the relay to de-energize
thereby placing the relay in its safety-related mode of operation. -

3. A failure of the DGVPS auxiliary timer relay (162-10h) to energize and close
its 1-2 contact in the #1136 ACB control circuits during degraded voltage
conditions would also render the DGVPS inoperable. This condition could be
considered more likely to occur than that described in Item 2 above.

4. In addition to single-failures, certain DGVPS misalignments e auld result

| in rendering the system inoperable. These misalignments are described
below.

4.1) 125 V d-c breaker 1Dh3 could inadvertently be opened and left cpen.
Similar to Item 1 above, however, this condition would be locally
displayed by the indicating light.

.
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h.2) Either one of the four test switches (test switch #1-h) in the
undervoltage control circuits could be misaligned such that the
circuit containing the undervoltage relay (127-10) contacts and
the auxiliary timer (162-10k) coil would be permanently broken.
This would result in relay 162-10h remaining de-energized even
though a degraded voltage condition existed and was detected by
the 127-10 relays.

4.3) Either one of the two test switches (test switch #5 or #6) in the
#1136 breaker control circuits could be opened rendering the DGVPS
inoperable. Opening either of these switches will prohibit the
closure of timer relay contact 162-10h/TDC from providing a breaker,

trip signal upon a degraded grid voltage condition.
.

Although single-failure mechanisms exist in the DGVPS channel, their pre-
sence does not significantly reduce the reliability of the system as a
whole since only one diesel generator and associated circuitry and compon-
ents exist to supply the emergency loads in the event of a degraded grid
voltage condition concurrent with a design accident. Furthermore, the
requested monthly channel functional test (refer to the response to Item
1) would detect system failures and misalignments in a timely manner re-
sulting in a high level of confidence in the system's ability to; perform
its intended safety function.

'

ITEM 3

On DWG WD7h0 SH 1 you show a generator breaker. Is this device a load break
switch or is it a breaker designed to interrupt the maximum generator and sys-
tem fault currents? If this is a generator breaker supply the design criterion
and testing used to qualify the breaker for this service. Will this breaker
trip on a turbine trip and allev the 138 kV supply to automatically backfeed
the station loads or is operator action required to make this source available
as a delayed source of offsite power.

RESPONSE TO ITEM 3
i

The generator breaker shown on Drawing WDTh0, Sh 1 is designated as Breaker 116.
This breaker is designed to interrupt the maximum fault of 629 MVA (this fault
has been determined as maximum by Consumers Power Company calculation). This
maximum fault represents the contribution of the generator only and would repre-
sent a fault between the breaker and the main transformer. This fault MV/ is
considered the maximum that could involve Breaker 116 since Consumers Power
Company calculations chov that the maximum MVA as seen by the breaker for a
fault 3ccated between the generator and the breaker is less that 629 MVA. As
can be seen in Drawings WD740, Sh 1 and the attached General Electric Specifi-
cation Sheet #T0h0, Page 3, the breaker (type FK-339) is rated for at least
1500 MVA. Actual breaker qualification test data has been requested from the
vendor. Although this data has not yet been received, it is expected to arrive
in the next few weeks.

.



, _

'
,

Enclosura 1
Big Rock Point Plant liesponse
to NRC Letter Dated July 7, 1981
August 26, 1981 5

During plant operation, the normal lineup is such that the main generator
breaker (#116) is closed, Breaker #1126 is closed to supply the plant aux-
iliaries from the main generator and Breaker #7726 is open. Upon turbine
trip, the main turbine stop valve closure provides a trip to OCB 116. A
trip of OCB 116 de-energizes the 2k00V bus. Undervoltage relays connected
to the 2k00V bus de-energize to provide auto station power transfer by trip-
ping Breaker #1126 and closing Breaker #7726. Closing Breaker #7726 allows
the 46kV system to supply the plant auxiliaries through statica power Trans-
former #T. The station power transfer (as revealed in the attached drawings
#Th0-F19, Sh k, MTh0-G19, Sh 2, E-107 and WDTh0, Sh 1) is fully tutomatic
and requires no manual operator action.

ITEM h

Supply the ratings for conthumus operation of the Class 1E starters (nominal
coil voltage, maximum and minimum coil voltages and transformer ratios).i

RESPONSE TO ITEM 4

The motor starter for the reactor shutdown pump #1 (See Dwg E-112, attached)
is typical of r,he Class 1E starters at the Big Rock Point Plant. Nameplate
data taken from this specific starter showed the vendor to be General Electric.
This data also showed that the nominal coil voltage is 120V a-c. Upon contact-
ing the vendor, it was learned that minimum and maximum coil voltages are not
nor= ally specified for these starters. However, a letter from PVMartin (GE) to
JDutta (Bechtel), dated January 6,1977 (attached), indicates that the design
standard for pick-up for motor stcrter coils is M of the nominal coil vol-'

tage. Therefore, the Consumers Power Company considers the minimum voltage for
the typical starter to be (120V a-c) (.85) or 102V a-c.

Regarding the coil's maximum voltage, the vendor's General Purpose Control
Catalog (GEP 1206A) was used. According to Pages 24, 25 and 53 (attached),
the maximum voltage rating for a CR106 type starter is 600 volts (according
to nameplate data, the aforementioned starter type number is CR106DO). Since
an instrument transformer with a ratio of k:1 is used to supply 120 volts to
the starter coil from the k80 volt circuit in which the starter contacts are
connected, the Consumers Power Company expects the maximum coil voltage to be
607V/4 or 150 volts.

| Regarding transformer ratios, drawing E-112 (attached) provides the transfor-
mation ratio af 4:1 for typical instrument transformers that supply power to
the motor starters.

i

ITEM 5

Supply the voltage ratings (nominal, maximum and minimum) for the instruments
and control systems connected to the Class 1E system. What is the maximum
expected voltage for this equipment? CPCo has indicated that there may e
occasions when this equipment is subjected to undervoltage conditions N .
Describe how these voltages will be improved.
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RESPONSE TO ITEM 5

In a previous NRC request for information regarding the Station Electric Dis-
tribution Syste= (refer to letter: DMCrutchfield to DPHoffman, dated January
27, 1981), the NRC asked the Consumers Power Co=pany to supply calculated vol-
tages and the voltage ratings for all lov voltage a-c Class 1E equipment. In
addition, the request asked Consumers to determine whether or not all the
equipment is capable of sustaining the analyzed voltages without affecting
the equipment's ability to perfor= the required function (refer to Ite: 1 of

the referenced letter).

In response to the NEC requests, the Consumers Power Cotpany analyzed the effects
c' 1se voltage on 120V a-c power supplies that supply the current loops of
safety-related instrumentation. The rationale for selecting only these power
supplies to be analyzed along with the results of the analysis were documented
and forwarded to t~e NRC in a letter from DPEoffman to DMCrutchfield dated
March 23, 1981.

Utilizing these same power supplies, the maximum expected voltage is compared
to the voltage ratings (ie, nominal, =axi=ws and =inimu=) for these supplies
to deter =ine if any ill-effects might result. The maximum expected voltage
for these supplies is .9689 per unit (pu). This per unit voltage was calcu-
lated by the Consumers Power Cc=pany based on voltage readings as logged by
plant personnel. This per unit voltage vas calculated for 480 volt Bus 1A
which provides power to a h:1 instrument transfor=er which, in turn, feeds the
power supplies. It should be noted that this voltage of .9689 pu represents
the =axi=u= expected Bus 1A voltage, since it was calculated frc= a study that
assumed the plant auxiliaries had just been transferred to the reserve 46kV
off-site supply as a result of low station power voltages. Maximum voltage
is expected in this condition since the only significant loads may be two 200
hp condensate pu=ps. The .9689 per unit voltage calculation is documented in
the attached letter: KEYeager to MRWade dated March 9,1981. It should be
noted that the referenced calculations assume that the 250kVA voltage regula-
tor, installed between the 2400 volt transfer bus and breaker #1136 is not in
service (see Dvg E-101).

Power Ho inal Mini =um Maximum Maximu= Expected
Supply Voltage Voltage Voltare Voltage (.9689 pu)

ES 8512A 115V 105V 125V 116.3
ES 8512B 115V 105V 125V 116.3
ES 2108 120V 107V 12TV 116.3
ES 3171 115V 103.5V 126.5V 116.3
ES 2165 118V 106.2V 129.8V 116.3
ES 2160 115V 103.5V 126.5v 116.3
ES 2162 115V 103 5V 126.5V 116.3
ES 2161 115V 103 5V 126.5V 116.3
ES 2163 115V 103 5V 126.5V 116.3

.
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In su==ary, it should be noted that utilizing the per unit voltage at the h80V
bus is conservative for maximum voltage analysis since it represents a no-load
condition. Obviously, during plant operation the power supplies serve as a
load on the bus that vill cause a voltage drop across the cable that connects
to the supplies. As can be seen in the above table, the maximum expected vol-
tage falla well within the range of each power supply's ratings even in the
worst-cave, no-load condition.

As previously mentioned, the Consumers Power Company conducted an unde voltage
analysis on these power supplies and forwarded that analysis to the HRC in a
letter from DPHoffman to DMCrutchfield, dated March 23, 1981. Although the
analysis indicates that the power supply rated minimum voltage vill be exceeded
in the event of a minimus Bus 1A voltage condition of 0.85 per unit, it revealed
a minimum available voltage at the input of a power supply to be only h.h% below
its minimum guaranteed rating. The analysis also investigated the effects of
this low power supply input voltage and determined that no equipment maloperation
or significant operator misinterpretation (which might result from a downscale
reading on an indicator) would occur.

It should be noted, however, that the aforementioned analysis represents a
worst-case condition in that no credit is taken for the 250kVA voltage regu-
lator which is installed between the 2h00V transfer bus and the 2h00V, circuit
breaker #1136. This regulator maintains its output at 1.00 per unit for input
voltage variations between 0.95 and 1.05 per unit. This regulator is always
maintained in service. The regulator is removed from service fer only two to
three days per year for maintenance. As can be seen in the referenced drav-
ing, the regulator sarves to regulate the voltage at the 2h00 volt reactor feed
pump bus regardless of whether the plant auxiliaries are beine supplies by the
main generator or by the system grid.

Although it may be unreasonable to expect that this regulator would maintain
1.00 per unit voltage at its output should its input drop belov 0.95 per unit,
it is reasonable to expect that this regulator would require its input voltage
to substantially decrease below 0 95 per unit to result in a per unit voltage
of 0.85 at MCC 1A as assumed in the foregoing analysis. A recently completed
Conaumers Power Company study has shown that the voltage on the 138kV system
grid must drop to 0.8200 per unit before the plant's DGVPS undervoltage relays,
set to trip at a 2h00 volt reactor feed pu=p bus voltage of 0.890 per unit,
would trip to separate the plant auxiliaries from the system and start the
diesel generator.

Although analytical studies have not yet been conducted which would determine
precisely what minimum station grid voltage could be expected, the Consumers
Power Company expects that this voltage may never drop below 0.95 per unit
(138kV base). This expectation is based on the fact that standard plant de-
sign specifies that the off-site supply =aintain its voltage between 0.950 and
1.050 per unit. Consumers Power Company calculations show, however, that
should the station grid voltage drop to 0.90 per unit, the resulting voltage i

at the 2h00 volt reactor feed pump bus vould be 0.970 per unit and the voltage j
at Bus lA would be 0.9200 per unit with the regulator in service. As described I

in the response to Item 6, the voltage at the input to the analyzed power sup- |

plies is within the power supply ratings when the voltage on Bus lA is 0 9200

_ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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per unit. It is unlikely that Bum 1A would experience a voltage of 0.8500 per
unit or less during normal plant operating conditions or during an accident
with standby power available.

ITEM 6

Per telecon of June h,1981, the previously provided minimum expected grid
voltage may be lower than needed to assure conservatism. Provide new analysis
and justification for the new grid voltage as appropriate (see also Item 5).

RESPONSE TO ITEM 6

As described in the response to Item 5, the minimum voltage expected at Bus lA
is 0 9200 per unit. This voltage is expected to be minimum for conditions other
than a loss of off-site power or perhaps some large horsepower motor starts.
According to the attached calculations, the resulting voltages at the input of
the analyzed power supplies is within the rated input voltage ranges for the
power supplies when the 1A bus voltage is 0.9200 per unit. The table below
summarizes these voltages.

Voltage Drop
,

Available
Power Supply Bus 1A Bus 1A to Voltage at Power

Power Supply Voltage Ratings Voltage (pu) Power Supply (pu) Supply (pu/ Volts)

ES 8512A & 105-125V a-c 0.9200 0.0264 0.8936/107 2
ES 8512B

ES 2108 107-12TV a-c 0 9200 0.0200 0.9000/108.0

ES 3171 103.5-126.5V a-c 0 9200 0.0113 0.9087/109 0

ES 2165 106.2-129.8V a-c 0.9200 0.0116 0 9084/109.0

ES 2160 & 103.5-126.5V a-c 0.9200 0.0152 0 9048/108.6
ES 2162

ES 2161 & 103.5-126.5V a-c 0 9200 0.0086 0.9114/109.h
ES 2163

It should be noted, however, that the foregoing analysis is based on Consumers
Power Company expectations of minimum voltage conditions. In an attempt to
precisely determine the minimum and maximum expected plant voltages during
various operational modes, the ~ Consumers Power Company plans to conduct an
analytical study which, unlike the most recently calculated Big Rock Point
Plant base case, will include the voltage regulator as being in service. The
Consumers Power Company expects to complete this study by the end of this year.
The results of this study will be used to determine whether or not plant /
system modifications will be required.

_ _ ,_
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ITEMJ |

Supply the maximum expected grid voltages for the 138kV and for the h6kV grids.

RESPONSE TO ITDI T

According to plant logs, th maximum expected voltages for the 138kV and the
h6kV grids are 1.036 per unit (1k3kV) and 0.972 (kk."-V), respectively.
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OUID00R POWER circuli BREAKERS-SUB TRANSft'il5510N-TYPE I7040.

Types FK and FK-339 | p,g

Framework 1Aounted | cw.2i,sost
'

m-
m

Fused knife switches (for control power).
STANDARD BREAKER PRICES INCLUDE: Closing relay.
Three pole, s.mgle.thre v breaker. Auxiliary switch,10. stage.
Supporting framework. Operation counter.
*Six bushings, (noncapacitance Type L for high. Cut-off switches ~

current Type FK-339 breakers, and Type LC for Latch. checking switches on solenoid operated only,
all FK breakers except 69 KV, Type U for 69 KV). External manual trip device.

*Six bushmg current transformers (relay-type). Provision for travel recorder.
BCT terminal board in mechamsm house. Position indicating target.
Float. type oil leve! gage. * Bolted. type terminal connectors for 1200-ampere
Three separating cb mbers. breakers: (Furnished only when specified on order.)

T Fill pipe,1. Ground terminal, for 1/0 to 300 mem cable.

/ Drain valves,1,. * For prices of breakers equipped with ,n.1.r.tvpe bushing current
Sampling device, H'. transfonnus. r f r m re than six (6) of either type, refer to
Oil (G.E.10.C)" High Voltage Switchgear Dept., Marketing Section, Phila.
Operat.ing mecham.sm (pneumat.te or soleno.d, per Five.tead bushing currenotransrormers shall be furnished un-i

less otherwise specined.catalog number).
9 Removable maintenance closing device and special ! one maintenance closing device shalt be turnished for eachfive breakers or fraction thereo'. shipped to any one destina.

tools as required. tion, unless otherwise requested.
Heaters for mechanism and housing, 230. volt, a.c.
Compressor motor, singfe. phase, 230. volt, 60. cycle, AUTOfAATIC RECLOSING EQUIPfAENT

a.c (for pneumatic mechanism). Se- Section 7043.

RATINGS
Interrupting Time Rating-S and 8 Cyclesi. Reclosing Time Rating-20 Cyclese
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60000 72000 115000 72000 50 110

') N:!!. !sN !| tsj *$ }1500

tr.23 500 23 2s s t200 | 300 82600 24000 3s000 24o00 60 850

n.343.soo 34.s ss *1200 500 s400 tross 29000 #2400 so 2co

FK.34 31000 34 3 38 1200 1000 17003 25000 40000 25000 so 200

FK.3 4.5.15 oo 343 38 1200 #300 23000 3:300 61000 38000 40 200

pK.339 343.2s00 34J 3s 2000 2500 4I000 40000 94000 60000 s3 200

soo 4300 7200 12000 7200 t0s 250

rK.461s00 46 a s.3 1200 3300 59000 22o00 3s000 22000 tes 250n.4 6.s00 de de 3 *t200 .

FK-49.1000 49 72.3 * 1200 0000 s400 9600 16000 9600 160 3s0

FK 491590 49 72.3 1200 1300 t2600 14300 23000 14500 160 350

FK 49 25oo et 72.3 1200 2300 21000 24000 38300 24000 160 230

cycle reclosing time. For reclosing time of breakers rated in
t For explanation. see Section 6615. excess of 1200 amp. refer to High Voltage Switchgear Dept.,
3 For 25 eyeles, see Section 6615. Marketing Section. Philadelphia.
+ This rating applies only to pneumatically operated breakers | 69.kv breakers are rated 5 cycles; all othe s are rated S eyeles.

rated 200 amperes. Solenoid-operated breakers have a 45-
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os '00. 701 702. 723.731 737
CW47, s e. 67 C173 ,

' y
,
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TONR 53-81'.

I
6

b b b b b h. b bbbb[bbb) SALES

GENERAL ELECTRIC COMPANY . . . ROOM 1510 300 M A DISON AVENUE DIVISIONTOLEDO. OHIO 43604, Phone (419) >S3cxaE2X ,

241-5125
January 6, 1977 |

I

.

Bechtel Power Corporation
P.O. Box 1000 |

*

'

777 E. Eisenhower Pkwy. 'Ann Arbor, Michigan 48104
CWO * H

Attention: Mr. John Dutta
l
,Subject: Consumers Power Company

~

f*

Big Rock Nuclear Plant
'

,

(*

Dear Mr. Dutta: e'

You recently called requesting technical information on the motor control !
center equipment furnished by the General Electric Company for the subject) plant.

Specifically, you requested pick-up and drop out voltages fur the
jmotor starter coils.
'

The industry design standard for pick-up voltage is 85% of the nominal
.

coil voltage rating. There is no industry standard as it relates to drop i

out voltage. There are a number of variables but we would expect ,

our istan'dard design units to drop out .at some voltage below 65% of , rated
}voltage.
,

P

Very truly yours,

p.?p.#sM-
.

e. .

ia
I
.

Pau1 *V. Martin 1

Sales Engineer *

,

.

PVM:bim I.
i

i*

.
,

i
f

!

l
:

-
-

Ie

t
; -.

I
-

i
. t

*
,
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# . O. FULL VOLTAGE NON REVERSING MAGNETIC MOTOR STARTERS
200 Hp Max. NEMA Sizes 00-5 600 Volts Max. 60 Hertz Max. f.

. , p)y '- ., j _ _ _ . . . . . - . . . - . _ _ _ _ , , . . _ . . . ~ , - . , _ , . - . ~~ m , - 7;

.... _.. _ _ .... - _ _ . A e._ - ~. _ _.. - _,, m . . ._ ..._ -- - 4 ), -

" - - -. _ _ . _ _ , . - - . m

-- /d R.!Cf.il C N

pQ, General Electric's 200-Line of magnetic
motor starters may be used for starting

_. c c.- a full voltage, non reversing, single speed i

, f"" * k's Wal ac motors up to 200 horsepower, 600
4 .MM ' volts maximum, providing protection to |4. ' M% the motor against running or stalled over- [

.

F '. P loads. !
'

.

^i j Their compact size and ease of wiring
,

-t

[h
, .

,a .J make them especially suitable for motor
,

-

control centers, custom type control pan-2
,

els, and switchgear equipment.

T pical CR2o6 magnetic motorTyping C'.2o6 magnetic rnoter starter, *

open type s[arter in enclosure with cover
|

ERING DIRECT 10f!S e New block type overload relay gives i

P "
p;cify starttr by complete CR num- 3. For continuous rated motors with a ser* E qui sfrh -ph s p -

Ibr. Add coil suffix number in place vice factor of 1.15 to 1.25 select the tection.
doubla asterisk as selected from heater with maximum motor amps ,

il suffix table on this page. equal to or immediately greater than the o Contactor and block type overload tefay {
mount on integraf basepfate. ;actual full load current taken directlyemple: CR206C102 is a size I starter from the nameplate of motor. Order e improved auxiliary contacts carry heavy 'S

heater by complete CR number from pilot duty ratings. LP
n Pu po e enclo

appropriate heater table on page 57 fcr e Manual contact operation check is built *

1; final littcr of the three-letter suf- 200-Line devices. Into overload relay. I

k in CR number der otes extra auxili- 4. Order special features or forms not e Attractive, new split-case type enclosure L

y contacts (sometimes referred to listed by complete description using a has electrocoated, two tona finish.
- k's cuxiliary interlocks). Order the de'

r;d cxtra tuxiliary contacts by re- ' listed form as reference. * Shrouded resetin cover, i.,

lacing the final letter from first col. Example: Similar to CR206C1" except & L .-

mn of auxiliary interlock table (see with 460/115 volt control power trans- .

Eg359). former and red indicating lightin cover.
'

'

""''' ^S U T? E /*OC Ec C C.1Y
Ampfc:CR206C102AAB is size l starter 5. Two phase, fcur wire forms are avail- ;

" -* "

bh one extra auxiliary contact, able. Contact your nearest GE Sales Plastic insert cards for use in identi- ,

brmsily opIn. Office for pricing and ordering infor- fication panel of NEMA Type 1 enclosure
,}' rmation. cover. CR number represents one pack-

gpgg age of 100 insert cards. Order by number .'
at:s viitags and frequency of operating coils [R20

P 2
1 ...... ....

1ct catalog suffix number in accordance with line voltage using table below. (Do $20.00/pkg. of 100, GO 10G ~)
3 ply to forms with a control transformer.)

,

4

) Suffix Tcbl: (use where double asterisk appears in nomenclature.) ,

e

''p,,'y ttisv 2co/2osv 2sov 46ov s7sv soov

so or 23 os os os o6 I
REFERENCE:
GEA-8923 .*p,77 tiev 22ov isov 44ev ssov sooy

so or os c4 o, to ii ,

!f.e deel-tre.d 12ev,60 H /ilov, so Ha s.il
.

5

E

!

Le a is
I

-

f1- >

iT ~ . .-- -- ..-- ,
,

g~
.

y

% 's .

*~
Typical schematic diagram
for Ca2o6 starter (

GENERAL $ ELECTRIC [ Gi,,....aa.....~,,s..~..
_



TOUR 53-81
6'

FULL VOLTAGE NON-REVERSING MAGNETIC MOTOR STARTERS <
'

200 Hp Max. NEMA Sizes 00 5 600 Volts Max. 60 Hertz Max.
{

*

,

i . , : ! a,,,
,

,

-
. . _ . . . . ._. _ ._ -.......7. .. z_ .. . . . . .__ - :

. . .

.. .. -.... . . . . . . . . . . . .a..... ~. - . . . _ . .. - _ . _ , . . . . - _. . . . .

|

r 7 , "' N7 4."r V ' ' ? T 10 N

List price includes holding interlock but does not include over. installing the selected three heaters. Three pole,100-Line
load heaters. Heaters should be specified and ordered as a starters listed in table (Type 4 enclosed), are two overload p
separate item at $3.00 ea. GO 10G. Order one heater for 2 pole forms; refer to note on page 58 for information on 3-leg
starters. and three heaters for 3-pole starters. Three pole,200- protection.
Une starters, Sizes 00-5 provide 3 feg overload protection by For factory installed modifications refer to page 55

r -> -
'

-.,,,.._3_--. y .... . .. ~..... . .

f . ,

. .

'
-

s . ,

- ;c r. a
,, q,

,

, - . , -
_

. , , ,
, - ..<-

g ._

. m I', T -%
. |* ..~; *

' ;r. _ ,

.

.L '.a ~' . f ; . -
. s ... u :: a r .. G . _ u =. . . . . . . s l~ .. * :: . . _~ .

' *

|.
,

)
--SINGLE. PHASE,7-POLE (Price does n;t include heater)

i
00 % i soi* 554 Hi++ $58 ...

$135 J4"8K A $135 J2" ....$890 1 2 10 " 61 J1" 65 J4"
.... ....... .... ...

2 3 K0" ri K1** 75 K4** 147 K4 *Ss4 147 K2" 99
'

IP 3 5 K0"8MA 93 K1"BKA 77 K4"$KA 169 K2**3KA 121
2 3 7% LO" 129 (1 * * 149 t4" 293 L2" 193 -

THREE. PHASE, 3. POLE (Price does not include heaters) )
00 1% 4% 2 A0' $54 Al" $58 - USE NEMA slIE O - ... .

....$96 ')
r1

0 3 3 5 to" 68 81** 72 6 84 " $142 84"8J A $142 82 "
1 7% 7% 10 C0" 18 C1" 82 6 C4 " Is4 C4'c8 A Is4 C2" 106.

' "
2 10 15 25 D0** 142 D1" 162 D4" 306 D4" ASA 306 D2" 2o6 I

3 25 30 50 E0" 230 E1" 270 Ed" 4'4 E4"BAA 474 (2" 322
4 40 50 100 F0" 516 F1" 610 F4" 958 F4"B AA 958 2** 782
58 75 100 200 C0" 1285 G1" 1439 G4" 1802 G4**8AA 1802 G2" 1879

t Motor fell.lood curreat showfd not es:eed empere rat;;.g of enclosed contoc*or lis'ed by NEMA s;ae espege20. 'j
**$ee coil wFs tobie. page 2e,
8 sine 5 nomenclotvre shown opplies to 60 or 50 hens forms only.
I Es ernet reset not included en storderd listed forms. ds

1 Refer to page 62 for 380 volt 30 hens retings. t(
AUn.ts with 230V 60 Ma coil ere individwelly bosed and * PolpPoched" s;s per conoa es stenderd.

.

I

) *D: *C:% (For estimating only)
. - . .

'

'a
t

_

g-gt, .-gr__ 9
s. _ 3 .. _ ,, 1: -v-- |- .._

EU '"~NC\ !''~~-

3+A -2-u a see- ,

mu.mu . \] q y %. t- q' p, - ~ u,e | ,

7 .W I ; sc-Wp' c ~. e ,, o
1 1 iO SL JF.~.; , MR-Lsxs* n. b " "

. u 2 i i s* ;
, r,, r

n )' | . :- | | .[],

I ) ~A I N

'8 ~' ( U *g EC l'
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n e .nwwss ,;'u .p ~

n &a,D
..v~., y ,:ew g DE n % s
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,
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- " - 4 '-.: _,ns. .,

W= _ Tr.Arty p .,_2-

|
..- - ne 4 ir . .

* " * * * *

3 we .ec %r en o sc.e-s- u - 2 - --.; is.=.=..,.w***==== hs . es = .w
W

?.
.r . ..a== ac e . =s

-*=
s ..r 6 u e

,

!CR206 NEMA sizes 001 epen type. CR206 NEMA site 2. open type J'
Shippirig wt.3% lbs. shipping wt. O lbs.

, . .

p

,
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a
s

i
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TONR 53-81*
'

. REPLACEMENT DEVICES-MAGNETIC '

;; CONTACTORS, STARTERS AND CONTROLLERS ! h; .
- -

'
t9 -

n. . . . . . . . . ~ . = .. .-. . - . . . ...
..

r,

,2 .. . . _ , ,
.. i. .

Ust Prke, GO.10G includes holding intericCk. but does not and four fieaters for rnulti. speed Controllers. See listings cf) include overicad heaters. Heaters for the starters and Centrollers factory and/or field installed rnodifications listed on pagesj listed in tables may be ordered at $3.00 each GO.10G. Order 55 and 60.
. . cne heater f r single. phase starters, tAa for polyphase starters

f, , a .. ~.. .-, y,w- a w , -.m--.---.s . . . . ~ . . ..

. . , . .
&

. . .

y . . . . . . . .,*..t. . . . _ - z.. . . , -
,. , ~.2$ CENf t AL PutFO5E M AGNEY1C CONTACTOts-CR f 05 FORMS FULL VOLTAGE NON.8tVf t$4NG COMSIN ATION M AGN(TIC $7ARTEt$-g

s, so" s8 s1" 64 82 " $.....
C 8 ' '' 'C '" 5- C'*'*dA0" $ 46 At" $ s2 ..... ..

89 02"MAA $4s4p C0" 48 Cl" F4 C2" 99
. . . . ..

Dr**MMA 4s4..... .. . . . . . ... . . .f. m Do" t24 Dl" 149 D2" 194 02 "N AA 4861 .. . ..... . .. .. ..

l- so" 200 ti+* 249 r2** So2 02 **NMA ase... .. .. ... . . . .

f- Fo** 480 Fl** :53 F2** 760 r28*CAA as:t G0" 1046 G1" 1246 G2" 1694
...... . ... . . . ... ...

gO so" s2 J1" sa J2" 83 e 2"CJA 6$2... ... . ... ... ... . .

E2"soA 862b . . .. .. . ... . . . .

E2"EAA 4s2J0"AoA 46 Jt"AoA s2
. .

Kc** 62 Ki++ 68 K2**
..

.
....... .

.' 93 E2 **EJA 432.. ... ... .. . .. .K " ** A D A 36 K1 **AD A 62Y t0** tie (1 ** 14: u '*......
..... (2**FAA 4$2.. . . .. . . .

186 r 2 * *FJA 4s2. .. . . ..

F2**SAA 1483M o** 184 M I '* 233 M 2 ** 284
. . . . .. . .

N0'* 444 N1" .$49 N2" F24 . . . . .. . ...
,

F2"3 f AIF 1483Po** 962 Pl** 1862 P2 " 1610p'
P2**CAA 1483.. . . .. . .. ... . .RO'*AEA F4 81**AEA 80 82**AEA 105
F2 * *CYA I F 1483.. . . .. . .. . ..

F2"EAA 1483RO** Aft 96 . ... . ... . . ...........

f 50"AEA 84 51"AEA
.... .......... ....

90 52**AEA 113 72 **ty A 17 1483'
50**AIB 106

. . . . . .. .. ..... ..
...... . .... ...... . G 2 " AAA 323Ag 70 " 160 T1" ISS T2 "

.... ... ... .. . . . .
230 G2"AEA 3236... .. . .. .. .',

. . .. .... .. . . . . G2"8 A A 323670**AEA 240 ...... . .... ...... .
U0** 256 Ul** 30s Ut**

....

358 G2 * *I LA 3236. . . . ... ... ...UO"AEA 384 ........

.( Wo" 668 Wi"
.... .......

.....10C8 G2"CAA 3236.. . . .. .. . ..773 W2 **
G 2 * *CI A 3236

WO**AEA 924 PULL VOLTAGE NON.f tVf t$ LNG CCM84 NATION MA0hETIC STARTits-....... . ..... ...... . ..... ggggg ,gggg20** 1922 Z1** 2276 22** 2768
20"AEA 2414 Sl**AAA $ 187 $ 2 " AAA $ 236. . .

FULL VOLT AGE NON.RfvitliNG M ACNEfic ST A87tR5-CR106 FORMS , BAA 82,*
* 3* ' * * "

,A0** $ 54 Al" $ 60 ........ Cl"AAA 207 82" SEA 24230** 68 81** F4 02** $.....
.. . .

99
C0" 78 C1" 84 C2" 309
00** 142 Ol** 167 D2** 212

. C1"BAA 203 82"D AA 246. .

C l * *C AA 201 42** DEA 246. . ...

C l * *0 AA 207 C2 " A AA 246
'

E0** 230 f t" 279 E2" 332 Cl"EAA all C2"AM A 246
. . ..

y F0" S26 Fl** 631 F2** 306
. ..

1 Go" 1208 G1" I408 G2" 1856 01 " AAA 312 C2"8 AA 232Is H0** $4 M1** 60
.. . . .....

01"$AA 320 C2"$MA 232... .... . . ..
k

Ol"CAA 344 C2"CAA 256p J0**- el J1" 67 J2 ** 92 D1"DAA 368 C2"CMA 236
.... . . .....

K0** F1 Kl** FF K2** 102
. . . . . . . . ..

, K0**lMA 93 K1**SKA 99 K2"lKA 124 Ol **E AA 326 C2"DAA 2567 LC" 129 11 " 154 L2 " 199 Ol **F AA 348 C2"DMA 2$6
. .... ... .

Y
PULL VOLTAGE NON.REVER$1NG COe4BINATION M AGNETIC STARTits-

. . . . . . . . ...

E 1 **A AA 320 C2"EAA 260.. . .....L CR107 FORMS E 1 **C AA 384 C2"EMA 260* * * * * * * *..

Bl**AAA $ 201 82"AAA $ 250 El"DAA 676 D2"AAA 3 64
. ...... . . . .

1 Sl**BAA 201 82"AWA 250 II"EAA $30 D2"AKA 384
.. . . .. ..

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

. . . . . . . . . . . SI"FAA 239 52"8 AA 230 E ! **F AA 592 D2**l4A 392: Sl"GAA 259 62 *'B W A 250 Fl"AAA 1010 D2"8MA 392
.... . ..

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

Cl**DAA 211 82"F A A 307 F l * *CA A 1142 D2"CAA 414
....... .....

.. . . . . . .....
C l **EAA 211 32"FWA 307 F1"DAA 1032 D 2 "CH A die

. .. . ... . ...... .....
Cl **G AA 169 82"GAA 307 F 1 "EAA 1988 02"CAA 440

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

Cl **MA A 269 82"GWA 307 G1"AAA 3189 02 **DM A 440
. . . . . . . ...

. ... .. .....

C1"JAA 269 C2**DAA 260 Gl"CAA 2459 02 **EAA 398
. . . . . . . .....

.. . . . . .
01 **EAA 324 C2"DYA1 260 G l **F A A 2261 02"EMA 398

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

f Ol**GAA 484 C2"EAA 260 G1"GAA 1343 02"FAA 420
. ... . ...

t' D I **LAA 382 C2"fYA1 260 02"8MA 420
. .. ...

. . . . . . . ..
. . . . . . . . . ... . .. .... . . . . . .a

Bl"MAA 382 C 2 **G AA SIS E2"AAA 614
p ... .... ... ... .... ... ..... . . . . . .D1**NAA die C2"GYAl 388 (2"AMA 434

. ..... . . . .
. . . . . . . . ..... ...... .. . ..E l **SD A 768 C2"M AA 318 E2"CAA 678

. . . . . . .....
......... ..... ....... . . . .II"CAA 358 C2"MYA1 318 E28*CMA 478

..... .. .....
8 ... ..... . ... ......... . ...

. . . . . . . ..... II"EAA 358 C2"JAA SIS E2"DAA 770. . . . . . ..... ......... . . . .El"FAA 558 C2 **JY A l att 22"DMA FTO

... ..... .....
... .. . . . . . . .. ...... ...FluaAA 1228 D2**EAA 396 E2**tAA 444

. . . . . . .. .
. . . . . . . ... . ......... .. .Fl**CAA 1228 D 2 **EMA 396 E2"EMA 664

.... .. .... ,...... . ... . ......... .....

F1"EAA 1228 D2**GAA 486.. . . . . ... . (2"FAA 484. . . . . . . . ..... ....... ...G l "AAA 276F D2"GMA 486 12 **F MA 486
. ......... ..

.. .... ..... . . . . . . . . . . . .j Gl"8AA 2767 02 **LAA 454.... .. . ..... F2"AAA 1265... ... . ..... ......... .....Gl"CAA 2767 028 *LM A 454
! F2"ALA 1265

L G EN ER A_L 6 ELECTRIC ,, m . m . . m
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To M ade, P-24 h06
.

gb
FaoM KEYeage'r, P-L6-200 ggggggg[g
Duc March 9, 1981 Power

Company
SusaccT RESPONSE 'IO NRC REQUEST FOR ADDITIONAL

INFORMATION ON ADEQUACY OF STATION iuremmat
ELECTRIC DISTRIBUTION VOLTAGES - BIG ROCK coaacseosecuce

cc

. -
,

Re ferences

A. CP Co letter, K E Yeager to M R Wade, " Big Rock Point Plant - Voltage
Studies for Undervoltage Protection Modification," March 13, 1980.

B. CP Co letter, K E Yeager to M R Wade, " Response to NRC Request - Verifi-
cation of Analytical Models for Tuclear Power Plants - Eig Rock," July 7,
1980. -

C. NRC letter, D N Crutchfield to D P Hoffman, " Request for Additional Infor-
nation. on Adequacy of Station E1*ectric Distribution System Voltages ,"
January 27, 1981.

The following items are in response to the recent NRC . requests (Reference C)
for additional information on the adequacy of station distribution voltages -
Big Rock Point Plant.

Item 1: Provide in percent of maximun bus loading, the loading of the buses
as measured in your test verification.

Q summarizes the actual running bus loads and total connected bus loads
based on the ampere and watt feeder readings taken during the verification test
(Reference B).

Item 2: Are the voltages supplied in your response derived from the same
computer simulatica (P1161) that your testing verified? If they are
not, provide a steady-state voltage analysis that has been verified
by test. In either case, describe the loads for the analyzed con-
ditions.

'Ihe first analysis and response (Reference A) concerning the adequacy of station
electric distribution voltages were performed with the same P1161 computer program
as the test verification. However, additional feeder readings obtained during
the verificatio:t test (Ruference B) provided information for a new P1161 load flow
base case simulating peak plant operations. A transcription of the base case ise

provided in Figure l_. . lhe remaining steady-state voltage analyses with the new'

base case are provided in Items 3 and 4.

|



. . - _ _ - _ . - ._ . .

..
,

2
.

Item 3: Are the analyzed cases for MCC 2A feeding Class 1E MCC 2B vorse than
MCC 1A feeding MCC 2B7 If not, provide the required analyses for the

alternate (MCC 1A) feed.

' The alternLtive MCC 1A feed vill result in slightly higher voltage drops than
the MCC 2A feed due to the additional 16 feet of 3-1/C 350 MCM cable from MCC 1A
to MCC 23 and the additional 6 feet of 3-1/C 350 MCM cable from LC #1 to MCC 1A.
The loading on LC #1 is also slightly higher (approximately 12%; see transcription
of base case) than the loading on LC #2 which vill also result in higher voltage
drops. The motor starting cases reflecting these additional voltage drops were
rerun with the new base case described in Item 2 and are summarized in Table _L
(Shese voltages assume both reactor feed pu=ps and recirculating water pumps
are off when fed from the h6 kV supply. Previous cases did not include this
load reduction. Therefore the voltages are higher than those provided in

Reference A. )

Item 4 : Your response provides two analyses, one for starting a reactor feed
pump with the 138 kV source, the other for starting a fire pump with
the 46 kV source. Is each the worst case for that source? If not,
supply the worst case analynis for the source. Identify the duration
of these transient conditions.

Starting a 1500 HP reactor feed pump off the 138 kV supply is the vorist case for
that source. Prestart and instantaneous starting bus voltages calculated with
the new Pll61 base case as described in Item 2 are summarized in Table C._ The .

analytical transient analyses cannot be performed until the additional motor and
pump inertia data and pump speed torque curve are received from GE. Once this
data is received, the motor acceleration calculations and the review of the 10-
second delay setting on the undervoltage relay can be completed within two to
three days.

Starting the 100 HP fire pu=p and the emergency motor operated valves on MCC 23
is the vorst case for that aus for the Class 1E equipment but is not the worst
case for the off-site 46 kV supply. Transfer to the off-site 46 kV supply due '

to lov station power voltages may require the simultaneously starting of two ,

4h0 V 200 HP condensate pumps. This results in the worst case motor starting
conditions for the h6 kV off-site supply. Prestart and instantaneous starting

bus voltages are provided in Table D._ A transient analysis does not appear
warranted at this time, however, since the 2400 V bus voltage does not drop
below .89 PU (the second level undervoltase relay drop-out voltage) and vill
not initiate the 10-second delay timer.

Item 5: It is not clear from Figure 1 (Big Rock sing 1c-line diagram provided
by Pover Resources and System Planning) whether Transformer No 77 is
a possible acurce of power to the 2400 V switchgear bus or a load on
that bus. If this is a possible power source, provide the required
analyses. If this is not a source, are the effects of this connection
reflected in your analyses for the 46 kV source?

Figure 1 *vas provided for the identification of the buses described in the load
flow cases and was not intended to be used as a registered electrical drawing

of the Big Rock Point Plant. The No 77 transformer was not included in the 1



*
.

3

analyses for the h6 kV source provided in Reference A, since the 50 kVA trans-
for er and associated load will have an insignificant effect on the studies.
However, the voltage analyses on the h6 kV supply provided in this respnse
includes the 50 kVA transformer at an assumed static loading of 25 kVA (50%
diversity). All future studies will also include this load.

If you have any questions or need further studies, please let me know.

.

e

O

A

0

fz
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dV J Model 297, 203, 209, 300, 378'

& ~g-- n- Power ,,uppl.iesjgg o

Aw.n.2
f EA - A = t . A . 4A ~ 2/. hu,

A m wnsv
PRODUCT DESCRIPTION

~

ITT Barton manufactures five power supplies for.use with Barton Electronic Pressure
and Temperature Transmitters.
The Power Supplies are available in either single or multiple output channel design, for
4-20 mA and 10-50 mA electronic transmitter output applicaisons.

'

, . _ - . - . . . . . - _ ~ . . . . - . . - . . . . - . . . - - . . - . . ~ . -

[ Depending on application and area of install- i-: - A
~~ ation, the Power Supplies are available in a , [ |.:

iNEMA-IV case or an explosion-proof condulet -'
1

. which meets the requirements for hazardous !
'location Class 1, Group D, Division 1 Service. .<

| One model is available as a circuit board-mount- jj ',,_

I: g' 3 [| cd component for insta!!ation inside a weather- .

k -- . ,/I proof or NEMA IV eiactronic transmitter ,

case. * -- / i} '
.

i.- ;

| j All five Barton Power Supply models operate Models 298,300 NEMA IV Case
; on an AC input of 115 or 230 volts,50-60 Hz.

, MODELS 297 and 299. They are shorteircuit protected and designed t These Power Supplies are of the single-output
| operate in a temperature environment between channel design, housed in an explosion-proof

-400F and +1600F. condulet. The condulet is close-coupled to an.

explosion proof electronic transmitter case.

- hy3 ;f , Model 297 provides a 43 volt DC output of up--

'

to 25 mA for use in a 4-20 mA electronic trans-
V :m.cr. E mitter output application.

; . lj l Model 299 providas a 68 volt DC output of up *

u 9 to 60 mA for use in a 10 50 mA electronic trans-*

'j
.

mitter output application.,

h # MODELS 298 and 300 -y
- *=#J These Power Supplies offer multiple. I to 10

u'
-

Q"_'. .O ' D*
|

output channels and are housed in NEMA IV
cases with an external power on signai light and4

| f,.- provisions for wall, pipe or panel mounting.'
,

I (1.,ij (,I Model 298 provides a 43 volt DC output of upe
. p

; ' a ;, to 225 mA to operate'onc to ten 4 20 mA out-
? fj put electronic transmitters as long as the load

il current does not exceed 225 mA.*

d' Model 300 provides a GS volt DC output of up

Models 297,290 in Condulet Attached to to 550 mA to operate one to ten 10 50 mA
Transmitter Case output e'ectro tic te,:nsmitters as long as the

. load current does e,ot exceed 5:.iG mA.
\

'

.: !.). copyright 1977,Internat.or at Te:rphone and Te4 graph Corporation. . . . . . . . . . . . . _ . . . . . .. . . .
, _ . . . . . . . . '( jg...~.... _ . - . . . . . . _ .

. . , . . . . . . . _ _ _ _ .. . . .

. . _ _ _ _ _ _ _ - - _ _ _
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This Power Supply is of the singfe channel output config- h@ . [f' \ ' ,*,* 7 fy@D Tilh.$3h - f''uration. Mounted on a circuit board, it is designed for L QE , .,M
installation inside the ITT Barton 300 Series weatherproof " *

or NEMA IV electronic transmitter cases. This model is -

g', .- ]
.

s
available for either 4 20 mA or 10 50 mA outout electronic

T.b|-b'''.N- #(^'5 i

l transmitter operation and provides a 75 volt DC output of (. .
.

up to GO mA, depending on electronic transmitter output gi

.. nouirement. Model 378 Circuit Board Mounted Power Supply
?

;=:: .~.: .L ::. " 1; . - :2 .;: .Q.:ML. :h ; . :. . . .. ..
. . . . . . : . :.- ; .. - - - ~z

. -

SPECIFICATlONS .

Model 297 Model 298 Model 299 Model 300 Model 378 '

Transmitter Application 4-20 mA 4-20 mA 10-50 mA 10-50 m A 4-20 or
t

10-50 m A *

Channels 1 10 | 1 10 1 |Input Voltage AC 115 or 230 V 115 or 230 V 1',5 or 230 V I IS or 230 V 115 or 230 V
210% 2 10% *10% 2 10% 2 10*4 i

.

50 60 Hz 5460 Hz - 50-60 Hz 50 60 Hz 5060 HzI
Output Voltage DC 43 V 2 5% 43 V i 1% | 68 V : 5*. ES V : 1*. 75V 25%
Maximum Output 25 mA 225 mA 60 mA 550 mA 60 mACurrent ,

!
Regulation (load or imel $ 0% $ 1% $ 3% $ 1% 3% |Ripple 61% $ .5% 51% 6 .5% 510% *

*
Short Circuit Protection Yes Yes Yes Yes Yes

|Housing Explosion. Nemalv Explosion. NemalV None
'

* j Proof proof

| Weigt t 6lbs. | 3 lbs. | 14 lbs. | 2lbs..

l
*
. ;

k

-
.

.

k _
_ __

- .-

' '

.)
. - . .

. .

YOUR LOCAL REPRESENTATIVE "
'

o _ .n. _ . o _ . .o
e . ..

9 fg tm " '* ",1
1 m, I U. 'd.

PROCESS INSTRUMENTS AND CONTROLS-

900 S. TURNBULL CANYON 10.
CJOCM Litho in U.S.A. BOX 1882, CITY OF INDUSTRY. CA. 91749

Telephone (213) 9612547 TELEX G7 7475
~ . . . ---- -. -. .. - ~
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A. Specifications .
. . - -

,

' '
''

'

1. l.ine Voltage: .
,

-.- -

107 to 127 vac,120 vac nominal or * [-

,- '. -214 to 254 vac, 240 vac nominal
.

.

, - .-
, . . ,

.
. - .

2. Line Frequency: -

-
i

48 to 62 H , 60 Hz nominal -
-

-

,
.

- .
"

3 Power Rating: -
,

c . . .
~ '"

90 watts max. Q 115 vac with full. load at output.
-

.

. .
- .

4. , Supply Outputs: - ,' ~

,

narc ~~.2:*:24. 5~;vdc~is'oratcL hza'cys.r5C"*"~ * . i ~' & ' ~~" ^"%'t. &-~~"= - : .. - ' -
Yi."-72Y,9. ~;""24 Tad isolatedIQ35%dp'.'6a~ sMTTT.Ic ,nf-74.r.p$?f% hh.~hdj.~3::d*

7:
'

(Total output power cannot exceed 50 watts)g.
.

5 Output Accuracy:-

' -
'

24.5 vde, i.1 vde Q 1 anp.
,,

24 vac, 2 vac Q .25 amp. .
,

-

. .

6. D-C Regulation:

24.5 vde uith 0-1 amp. load change and 107 to 125 vac Cor 214 to 254 vac)
line change. .,

'

7 D-C Rippic: *

3
- 60 mv p-p at 24.5 vde (i.5 vde) with 2.0 amps. Ioad and 107 vac (or 214 '

|
vac) line input.

'

.

| 8. Ambient Temperature: -' -

' '

Operating = +40' to +120*F
~

- - .

Storage = -40' to +160*E .

*
-

..

9 Humidity: ,

10'6 to 90% R11 (40* to 120*r) ;
.

- O10% to 50% RH (40* to 100*r) ,

P-

-

|

. cc
Q-

*h.- - Q
- __ CT)

;. .

am;wecmi - - - - : = , :_ w,, .
.

wit:n=.s ~ = cum.-pi v;mm-w.,=-n|
.

..

| j-
. .

:
-

a
- .

.

*""-***.-%P'.>#-@=*.mhe N 4 e.g. ghwe ,m, ,%. ,,, ,

-"M .. , -
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* q
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_ . ..

N# 9
' '

''
D REG U TED .

f,% .

*% 4 .

PLUG. D ~

,,Que.ig
. . . . .

%e,,g | 3 }d-.- ,,J -.....,. , $,
u,, jv , c.

m . . ,. r : s .a
,

b -
.

SU P' w- -
-

'

.y |. .$. t.> -- -
r

j % ...9- - a PLU6-IN
? ,. .-

y / . . n: ;, , >

.iy.i
-

'
v.- . "^5"vur, rem, t, g*

-- l. PLUG- -)- 4 ' e,e s . .
* '4.'2,t'e"e,

*

. ~IN - .c
e - ~.-

I to 40 volt outputs y 4. rgm.,5 ;.-g .'; .je'.

,
- 7.n , . . , . tn y.

.m J : ..,*" , t ,;u'i,Adjustable voltage w.h.m|". \ ,

01'ercurrent protection
- ., qts yr sPs.asu., . . c b,i. . - . .

. g~
..;

.2%.

..,4:.aw0voc .. .;yf
. . n'.... 7..,_. n s.t.t:

- u.,,,; .,. n
..

,I

m % 4,-|.
uc.m..,..n .

.

2yy
m ,. ., .

--,

<

g .* ... c.5 59 :
. .;. : :(Automatic or externalJuse) :-

-

t ner(m.

' cal unit is of sol:d state design, and offers auto-GENERAL
matic momentary short circuit protection. The line

Rosemount regulated Plug-in DC power sup- and load regulation and the ripple specifications,

plies provide highly stable and isolated DC volt- are less stringent (see ordering tablo) than for the
| sge for various industrial, medical, laboratory, enclosed models. However, these units are espe-

I ground support and other applications. These cially designed for low-cost applications where a
J+ models are ideally suited for industrial transducer large number of isolated voltages are renuired and

' excitation, current transmitter applications as well where electrical speci!! cations are not critical,
as for laboratory use.

Power supplies are availabic with ns.rrow slot

The Plug-In types are transistorized and com- range and with wide range voltage adjustments.
pact, but are repairable. A mating 8-pin octal Any voltage between 1 and 40 volts is available

from at least one Rosemount standard power sup-receptacle for conventional chassis mounting is
shipped with each unit. However, the optional ply. The table below shows the model numbers for
screw-down socket with molded barrier strips of- the most popular voltage ranges helween 1 and 40

fers extra convenience and fast installation. volts. After determining applica9e models, refer
' to the " Style" table on page 2 foESlectrical spac '

17 some voltage
Duplications exl.st|9 economy, cur-ifications.

ranges for your selection based.f'*3ons.| The open construction 2210 series is equally
rent ratings or electrical specific aconvenient in use and installation. This economi- C3

-

VOLTAGE /l.tODEL TABLE
' '

VoLTArE
'

STYLE 1-4.5 5-9 to 12 15 18 20 24 23 30-40

2210 2210 2210 2210 2210 2210

A SPS-201F SPS-207F SPS-2075

g SPS-2014 SPS-2010 SPS-2018 SPS-201f SPS-2021

SPS-2055 SPS-2056 S.'3-205r $PS-205F SPS-2338 SPS-2054 SPS-2054 $PS-2 40 6PS-2l01 SPS-2102

D SPS-2052 SPS-2032 $PS-20r4-c SPS-2101 SPS-2101

0 SPS-2073-o

SPS-2062 SPS-2063 SPS-2110 SPS-2110 SPS-2110 SPS-2810 SPS-2tll SPS-2 t l1 $Ps-2131 TPs-2 t t2
y SP5-2120-o SPS-2121-C

:,s .- .

.

ROSernount
j

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

~,,-., _ , m. , m
,
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ORDERING INFORIAATION T..
'

g

*..

2210

DC OUTPUT RATING RECULs G ' f (mV DC)OPEN CIRCulT Wo0EL - RIPPLE OUTPUT
yeg7, cunREnT

CONSTRUCTION '* "I
g,y , LoAo (mv Rits) AoJuST .

2210-00230 28 175 210 20 10 15?.
2210-00240 24 225 210 20 10 15*'.
2210-00180 18 250 ttG 20 10 15%
2210-C0150 15 300 110 20 10 15%
2210-00120 12 400 t10 20 10 15%i

STYLE "A" -

DC .suTPUT RATING REGULATICN (nV DC) TEDP.ULTRA COMPACT uCOEL '
VOLTS CURRENT LIN E LOAD COEFF.0.6 WATT (mA) (mV RMS) (%/*F)

PLUG-IN SPS-201T-P 9 12.5 0-50 3 6 1.5 0.02
l SPS-2078-P 13-15 0-40 3 6 1.5 0.02
, . STYLE "B"
t

DC CUTPUT RAT 4NG REGULATION (riV DC)ECONOMICAL uooEL cuRRm T RIPPLE TEMP.
l 2 WATT (mA) LiNE Loro (mv Rus) "./' F )

E"*yog73
("

PLUG-!N SPS-2014-P 10 0-175 24.5 : 9 1 0.03
SPS-2010-P 12 0-175 26 212 1 0.03

. SPS-20ll-P 15 0-125 28 212 1 0.03
. SPS-20l f-P 24 0-00 15 212 1 0.025

SPS-202 l-P Ps 0-80 t6 14 1 0.025
STYLE "D" ;

j . oC OUTPUT RATING REGUL ATION ImV DCi TEMP.
* UN LA (m R $ LE

,
UG. N OR

_ - "A % F
SOLDER HEADER ggj_-Q3S5-I

$g'j"gy,,,1 -6.5 0-3c0 15 5 1.5 0.03MOUNTING
SPS-2056-P 5-9 0-250 15 5 1.5 0.03 Plug-tm

NAR @
! 3 25-2057-P 9-13 0-200 2 5 0.5 0.C2 Plugg
, .

ADJUSTMENT
f RANGE SPS-2C55-P 13-1T 0-175 2 5 0.5 0.02 Plugh -

SPS-2052-P 9-13 0-200 2 5 0.5 0.03 M
, SPS-2052-3

Sof e cader
$PS-2054-P u -21 0-150 2 5 0.5 0.01 Plurfw

WlOE V SPS-2101-P 20-30 0-1C0 10 15 1 C.02 Pivg4nADJUSTMENT
V RANGE SPS-2 f C2-P 30-4C 0-75 1C 15 1 0.02 plug.ta

>

$PS-20733-P| 'N^l +32 0-75 3 6 1 0.C2
'" "

SPS-20730-3
VOLTAGE Soicer-Header
OUTPUT SPS-20740-P

15 0-65 3 6 1 C.02 "U "SPS-20740-s Sofder-Hucer
STYLE "F"

DC OUTPUI RATING | REGUt.ATiON (nv OCl TEUP.! 4.5 YIATT StoDEL PLE OW MCURRENT CCEFF.I PLUG IN OR VOLTS LINE LCAD (mV RMS) ( / F3 STYLEg,43 .

SOLDER-HEADER SPS-2C62-P 0-600
SPS-2x2-3 1-65 15 10 1.5 0.03 Plug.tn

[ MOUNTING AONg$nt 0-a00 sowerendu
FIANGE SPS-2063-P 0-450 Plug-In! SPS-2063-S 3-3 15 10 14 040-r,00 Solderacaderi

$PS-2110-P 10-20 0 -200 15 15 1 0.C2 Plug In
ADJUSTk'ENT SPS-2111-P 20-30 0-175 15 15 1 C.02 Plu2 inRANCE

SPS-2182-P 30 -40 C-150 15 15 1 0.02 Plug-ini 8

E i SPS-2 t 20-P Piv0 in1 12 0415 5 10 1.5 0.02OVAL SPS-2120-S~

IOLTAGE Soleeratader
$PS-2f 23p3,3,,,1-POUTPu*e P4g-in,3 215 c-m 5 10 1.5 0.02

-

SoleerweaJer

t'.'
.

2 R34.'m0brt! ' %

*
.

.

-- - -. . ,-, .
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| ' GENERAL SPECIFICATIONS PRICING AND DISCOUNTS J'.

. '. ' a*
<

The applicable price list is P50000, ail
~

g models listed on the current price list ara stocked.

Input Voltag
.

105 to 125 VAC at 50-400 Hz. J
at our Nashville plant. Most styles delivered from'

stock in quantitles to 25 plecos F.O.B., Nashville,. - . . . . . / Tennessee. Prices and specifications on all mod-Adjustable Output als are subject to change without notice. When
.

Voltage adjust potent!ometer at the top of all ordering. specify model num~ ber and quantity ofI

power supplies. (If range is not specified, adjust. each item.
ment is 251) ,

*

Quantity discount sci.edule follows: '[Floatlag Output
Positive or negative, output can be grounded, ise-

*

lated from case end AC line. , , . ,.- '

DISCOUNT CUANTITY
.

DC isolation ~

Greater than 100 megohm with 200 VOC applied ,

b*, tween output and case. 1-9 Base Price -

10-24 Base Price Times 0.96
.

25-49
i Typically picofarad - shield between primary 50-99 -

Base Price Times 0.92
Base W Umes 0.88'

cnd secendary transformer. 100-199 Base Price Times 0.84
'

Line Regulatic,a foutput voltage variatica M input
*

;

lins voltage changes from 105 to 125 VAC)
'

i

333 ordering table on opposite page.
'

.

'
.

Load Regulation (output voltage variation due la a
chinge from no load to full rated load current)
S:s ordering table on oppnsite page. Rosemount Nashville, Inc. warrants its power-.

supplies to be free from defects in workmanshipi
Output Impedance and/or material and to function satisfactorily wheno

- Las? than 0.1 onms (DC to 1KC), properly Instatted, operated and rnaintained in ac- -

cordance with instructions and specifications for a.
hsverse Current period of 6 rnonths. The warranty becomes effec-

| Fully protected against an application of reverse live on the date of shipment. *

; current.
,

This warranty does not extend to any of our.

;
' R: mote Sensing products which have been su'Jject to rnisuse, neg-

Styles "D" and "F" rnodels have provisions for lect, accident, or improper installajEn or applica-
rimoting the point of regulation to the load, tion; nor shall it extend to units wfMh have been

repaired or substantially aftered ' ersons other
Sh:rt Circuit Protection * *

ElIctronic protection against accidental thort- %ib
Rosemount Nashville Inc. wilMn no way, becircuit and temporary overloads. (The style "B"

his f'rovision for external fusing.) liable for dama0e to other equipment caused by
failure or malfunction of equipment built by Rose-
mourit Nashville Inc.TrInsient Response

.
'

*

,

250 mV peak to peak, for a step load chan0e ot.10 .

*

13 100% for less than 50 millisecond duration. ;
-

(Not specified for 2210.) REPAIR POLICY

Tcmperature Range
Th3 temperature effect over the usable range of The warranty obilcation is limited to repairing

20'F to 125'F is less than 0.03%/*F. Do not ex-
or adjusting of the ,ower supply or parts thereof
upon authorized return to the factory, transporta-cud 150*F maximum temperature on base of tion prepaid. Repair or replacement of such equip-

s3tder-header styles or premanent damage may re- ment, which upon examination proves to be defect.
sult. (Not specified for 2210.)

. Ive due to materials or workmanship, will be com-
pleted at no charge and reshipped F.O.B. Nash-Stability ville. Any power supply returned beyond the time

%p, Lcng term stabilPty is better than ~:0.1% of rated limit warranty', or due to misuse, etc., will be re-
vsttage at fixed conditions. Stability is 20.2% for
Styl 3"B" and other rnodels when operating below paired (repair price is app oximately half price) or i

9 valts. il not repairable, can be replaced at ,the, current, /'prke. '

b 1

.

,

* *
' ' i

, .
,

,

1-

Rosemount 3 '.

'
.

'

\

_ .|
__ _ . _ . . _ _ . . _ - _ . _ . - - . _ _ . _ _ _ __ _ ._ _ _ _ _- _
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