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February 1$, 1989

Dr. Thomas E. Hurley
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Comission
Washington, DC 20$$$

Attnt Decument Control Desk

Subject: Byron Station Units 1 and 2

Braidwood Station Units 1 and 2
AWS Protection - 10 CrR $0.62
!!RC..hositLNm_WiML45 LLhtMLi51

Referencest (a) October 10, 1985 G.L. Alesander letter
to H.R. Dentor

(b) December 12, 1986 P.C. LeBlond letter
to H.R. Dentoo

(c) January 30, 1987 P.C. LeBlond letter
to H.R. Denton

(d) May 11, 1987 P.C. LeBlond letter
to U.S. Nuclear Regulatory Commisslon

(e) March 8, 1988 F.A. Alnger Letter
to 7.E. Hurley

(f) July 6, 1988 R. Chrzanowski Letter
to T.E. Hurley

(g) November 9, 1988 R. Chrsanowski Letter
to T.E. Hurley

Dear Dr. Hurley

Commonwealth Edison previously proposed the design and ins'allation
schedule f or the A*NS Hitigation System ( AMS) for the Byron and Bra 10 wood
Statlon in teference (a). The initial design and subsequ6'.t design the. noes
were submitted in references (b), (c), (d), (e), (f), and (g) Lased on NRC
requests for information and teleconferences.

Enclosed with this letter is Revision 6 to ''AWS Hitigation System
Specific Design for Byron /Braidwood Stations". Revision 6 describes the
changes made to hardware based on the selection of a new vendor to supply di
system. (The software design remains the same.) These were discussed in a
teleconference held on February 9, 1989 between Commonwealth Edison personnel
and the NRC staff.

b Attachment A to this letter provides a listing of the changes made
Q f ror. Revision 5 to Revision 6. Attachment B to this letter provides a copy or
(do Revision 6 with the effected pages so p6thed. Attachment C to this letter '

N ptovides the venoor manual that desr Abes the Lambh Uninterruptable Powermo Supply as discussed during the teleconference.
0:s:

$o Reference (a) previously outilned the methodology utilfred by |

t

@ Commonwealth Edison to develop estimated implernentation dates f or the ATWS '
a

rd Hitigacion Systern. The speelfle proposed dates contained in reference (b),
$g (f), and (g) for the Byron and Braidwood Stations utilized this rtethodology

v

fg and were predicuted upon NRR pre-Implementation final approval of the specific
design. Q f' fjg /

, t /
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Utilising the methodology of reference (a) with the procurement
schedule that is currently improgress. the following 14-month delivery
schedule will be required as follows:

1. Obtain NRR Pre-Implementation Tinal Approval on
Speelfic Design, t=0

2. Equipment Delivery 14 months

total t+14 months

As previously discussed in reference (a), (b), (c), and (g), this
modification is tied to the normally scheduled refueling outages for each
unit. Thus incorporating th0 above information provides the current
implementation dates listed below

_

Planned Proposed ATW5
Felvellag_0utage Inlementet19n

Byron Unit 1 Tall 1988
Winter 1990 Winter 1990

Bialdwood Unit 1 Tall 1989
Spring 1991 Spring 1991

Byron Unit 2 Winter 1989
Summer 1990 Summer 1990

Braldwood Unit 2 Spring 1990 Spring 1990

The information provided in this letter is being submitted for NPC
review and acceptance. Please direct any further questions regarding these
matters to this office.

Very truly yours,

LC)dU
gg,S.C.H/'nsader

Nucle,ar Licensing Administrator

/sc1:0038V

Att.

ces Resident Inspector-Dyron
Resident Inspector-Breldwood
J. Hinds-NRC Region III offlee
L. 01shan-NRR
S. Sands-NRR

. . .
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specific Changes to Revision 6 of the

ATWS Mitigating System specific Design

for Byron /Braidwood stations
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ATWS MITIGATION SYSTEM LICENSING SUBMITTAL CHANGES
BYR MI5RAIDWOOD - UNIT D &2 Page 1 of 4

.

I
i

REVISION 5 f

PAGE NO. REVISION 5 SUBMITTAL REVISION 6 PENDING SUBMITTAL REASON FOR CHANGE

'

3-!& Added statement about the SAIC New feature to SAIC equipment

3-2 equipment's 2-out-of-3 logic that enhances reliability. i

coincidence to trip. :

|

3-4 Inoperable alarm includes loss Added " module removed." Feature unique to SAIC syster.. .;

of power. AMS in test, and ;

automatic bypass (C-20 < 40%) . Deleted " automatic bypass" This deletion is based on the !

(C-20 < 40%) . philosophy that this " Inoperable" j

alarm should warn operators of !

"u nsa fe" a nd "a bno rma l * co nd i- |

t io ns . This bypass situation is ;

a normal, opera tioral design |
cordition (similar to R.G.1.47 |
status windows) . |

!

4-1 . . .Rosesount master trip unit. .. SAIC (Science Applications Inter- New hardware purchased with logic [

national Corporation) bistable... system - see below. [

I
4-1 ... Rochester Solid State Logic SAIC Solid' State Logic System Rochester no longer supplied the

Syste7 or approved equivalent. original specified hardware; !
thus, new vendors were investi- (
gated, and SAIC was chosen. (

i

4-2 Current-limiting voltage regu- Non-sa f ety-related 24 Vdc The battery and charger were f
lator from a new non-safety- uninterruptible power supply combined into a UPS. :

related 24 Vdc battery with a (UPS) . . . purchased f rom Lambda (

dedicated battery charger... El ec tro nics . f
c

L
'

4-2 The voltage regulator... current The UPS. . . current limit of The new SAIC equipment required
limit of 32 amps. S.7 amps. much less current, thus the power

limit is reduced. j

i

|
|-

I'
>

. .

(
.
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ATWS MITIGATION SYSTEM LICENSING SUEMITTAL CHA?;GES
BYRON'/5RXIIydOOD - UNTT5 7 2

Page 2 o' 4~

,

REASOK FOR OiANGEREVISION 5 REVISION 6 PENDING SUBMITTAL
PAGE NO. REVISION 5 SUBMITTAL

Power diverse and separatc f romNormal power to the UPS is from
4-2 non-safety, non-battery backed RPS powcr.

120 Vac bus with a 15 amp
brea ker.

The UPS 720 Vac input will be The ssali-r power supply will be
incorporated into the MS4-2 None separated by distance and cabinet, but the 120 Vac will bebarriers such that the only

credible power supply failures separated from the rest of the
will be to the 24 Vdc and 5.7 pa nei .

amp UPS output power.

New UPS
4-3 New 24 Vdc battery system. ... N ew UPS , a s . . .

New U?S
The new ba ttery s hall . . . The new UPS shall...

New UPS
. . . powered from a dc source . . . powered from an uninterrupt-

ible dc source (i.e., internal
'. t . e . . . . . ) ba tter f es a nd . . . ) .

Power will be available for a t Specified this design requirement.
j

least 1 bour af ter a loss of ac
po wer.

New UPSA new UPS, with...A new battery, with. . .
Better description(main test / bypass switch)

44 (test switch)

relays or approved equivalent. ...use of Struthers Dunn relays. Finalized on these relays.---use of Struthers Dunn

.

b

& *
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ATWS MITIGATION SYSTEM LICENSING SUBMITTAL CHANGES
BYRON /BRXTDUGOD - UMFT'S Il2

Page 3 of 4-

REVISION 5
PAGE NO. REVISION 5 SUBNITTAL REVISION 6 PENDING SUBMITTAL REASON FOR CHANGE

All activities involved in the Added statement to define QA
4-4 None construction, maintenance, and requirements for activities

operation of the AMS will be in beyond procurement. NRC
accordance with the 18 items of requested clarification.
the Generic Letter 85-06, and

other Commonwealth Edison Co.
quality requirements.

4-5 The automatic bypass of the AMS The automatic bypass of the AMS (See Section 3-4)
is alarmed as AMS inoperable. is indicated in the control room

via an AMS armed status light and
a "C-20 power level permissive"
status windsw.

Described the " operating bypass" This is a new SAIC featere trat
None

feature that allows calibration allows online calibration.
of 1 analog input without
degrading system operation.

7 . . .approximately 30 vol ts dc and . ..approxima tely 30 volt dc and Changed maximum current due to
new loads and power supply down--

32 amps.. . 10 amps . . .
sizing.

. . . output of the battery / charger ... output of the UPS power supply New UPS 120 Vac input tower is

circuit. circuit, and due to the distance isolated from the rest of the
a nd terrier isolation oi the AMS equipment by distance and

barriers .120 Vac UPS input power.

Additional test.. .by vendor (deleted additional test) TEC isolators are tested to I

test data. These tests envelope any credible values that envelope this new |
I

voltage and current levels present maximum credible volts and
in the AMS cabinet. current.

-

-
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ATWS MITIGATION SYSTEM LICENSINriSUBMITTAL CHANGES
BYRON /BRAIDWOOD - 04TT5 T12 Page 4 of 4

REVISION 5
PAGE NO. REVISION 5 SUBMITTAL REVISION 6 PENDING SUBMITTAL REASON FOR CHANGE

4-8 IEEE 323-1974 and 324- IEEE 323-1974 and 344 Typo
;

4-9 . . . exposed to is 32 amps. . . . exposed to is 10 amps. Maximum amps decreased due to
new UPS.

These output relays will be These output relays have been Purchase of S-D 219 relays from
'

...SER. ...SER. Reference WCAP-8687, Westinghouse includes completed
Appendix B Supplement 2-E6BA. test as referenced.

4-12 ...of the master trip units... . . .o f the bis table uni ts. . . Replaced MTUs wit SAIC bistables.
Housed in a single MTU chassis. Housed in three dual bistable Describes r.ew SAIC equipment.

modul es .

4-12 & (The detailed calibration of the (The detailed calibration of the Describes new SAIC bistable4-13 & Rosemount MTUs is described hcre.) SAIC bistables is described here.) equipment.4-14

4-14 & (The detailed testing of the (The detailed testing of the SAIC Describes new SAIC logic testing.4-15 & Rochester logic system is described logic is described here.) The function of the "MTU test4-16
'

here.) switch" and the r.ew * logic test,

input switch" is sin.ilar. The
: testing of the 3 logic systens

and the 2/3 coincidence is
described here.

.

i I
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ATWS Mitigation System Specific Design

for Byron /Braidwood Stations
,

commonwealth Edison company. Revision 6
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1.0 INTRODUCTION

The purpose of this document is to provide a description of the

specific ATVS Mitigation System design proposed for implementation at

the Byron and Braidwood Stations. The description is intended for the

use of the Nuclear Regulatory Comission in evaluating the specific

design for compliance to the ATVS rule of 10CFR 50.62(c)(1).

.

41
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2.0 ATWS HITIGATION SYSTEM DESIGN BASIS

The Byrnn/Braidwood Stations ATWS Mitigatioa . te SAMS) design is

based on the following requirements:

a. The ATWS Rule (Reference 1)

b. ATVS Quality Assurance Requirements (Reference 2)

c. Westinghouse AMSAC Generic Design GJidance (Reference 3)

The foregoing documents provide the basis for the specific AMS system

design as described in Section 3.0. In addition to the details

provided in Section 3.0, plant specific information, as requested by

the NRC in their letter (Reference 4) stating acceptance of the

Westinghouse AMSAC Generic Design, is included in Section 4.0.

|

|

2-1
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3.0 ATWS MIT!GATION SYSTEM FUNCTIONAL DESCRIPTION

This section will functionally describe the proposed ATWS Mitigation

System ( AMS) design for the Byron and Braidwood Stations. The

operation of the proposed AMS is defined in Figure 3-1 and by the

following descriptions.

3.1 ks_temOverview

The required initiating actions of the AMS are as follows:
4

a. initiate the auxiliary feedwater system, and

b. trip the main turbine.

The plant variable that is monitored to detemine loss of heat

sink and provide for the actions described above is Steam

Generator (SG) level. Each steam generator is monitored by four

existing sets of level instrumentation. Any of the four_ level

measurements indicating low level is an indication of loss of

heat sink f or that steam generator.

As shown in Figure 3-1, one AMS logic train with three logic

subsystems is provided. Both the main turbine trip and auxiliary
.

feedwater actuation signals are initiated by this logic train. <

For reliability, thrn redundant, identical logic subsystems are

provided, and a two-out-of-three coincedence of the$e logic

subsystems is required in initiate actuation.

3-1
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Each AMS logic subsystem monitors the RPS Ch.1 SG 1evel

transmitter frea each steam generator for a total of four level

inputs. A three-out-of-four coincident logic scheme is employed

to interrogate these SG level signals, therefore requiring three

of the steam generators to indicate a loss of heat sint in order

to actuate each subsystem. The AMS level setpoint will be 31 of

narrow range span below the RPS Steam Generator level setpoint.<

Two-out-of-three coincedence of the logic subsystem trips will

actuate the auxiliary feedwater system (i.e., motor driven and

diesel driven auxiliary feedwater pumps and related equipment)

and trip the main turbine (through the emergency trip). A time

delay (approximately 25 seconds) is provided to ensure the

reactor protection system will provide the first trip signal.

Arming of the AMS is automatic and is accomplished when both the

C-20 power level (2 40% of nominal full power) permissives are

achieved (see figure 3-1). Upon a decrease in power below the C-

20 power level the AMS will be automatically bypassed. The C-20

power level permissive is developed in the AMS system b6 sed on

turbine impulse chamber pressure.

Af ter an AMS initiation of the auxiliary feedwater system and

.. .ng of the main turbine, the AMS will self reset. That is,

after AMS initiation as power decreases and af ter a time delay
:

l (approximately 360 seconds), the C-20 interlock will inhibit the

logic thus allowing shutdown of the auxiliary feedwater system

| 3-2
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and reset of the main tur$fne trip. The time delay allows the

MS to rem 6f n armed long enough to perform its function in the

event of a turbine trip.

The logic pro +4 des for one inhibiting signal which is manually

implemented under administrative control and prevents the logic

from initiating its intended functions (i.e., start the auxiliary

feedwater system and trip the main turbine). This inhibiting

signal results from the requirement that the MS must have the

capability for testing daring power operation. When the operator

selects the MS test /Dypass mode, the final MS actuation output

devices (relays) are inhibited from operating and inadert sntly

initiating the auxiliary feedwater system or tripping the main

turoine dJring power operation.

Control nf the auxiliary feedwater system and main turbine are

provided for by existing controls and are not in the scope of the

MS design.

3.2 Main Control Room Interface

The control room interface between the MS and the operator
;

includes the following alarms and indications located at the main

control boards:

a. Alarms MS Initiated-

MS InoperaDie*

3-3
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24YDC P/S Failure

b. Indications - AMS Initiated - Red Light

MS Armed - Green Licht

AMS M Test Mode - 4t1 L'ght

c. Bypass Permissive Light Box - ATWS Permissive C-20

* Inoperable alarm includes loss of power, module removed, and AMS

in test /oypass.

3.3 Termination of Steam Generator Blowdown

Steam generator blowdown will not be automatically terminated by

the AMS. Since the imediate effect of steam generator blowdown,

in the event of an ATWS event, is to remove heat from the steam

generator, automatic isolation is not necessary. Once AMS is

initiated, steam generator inventory can be adequately satisfied

with both trains of auxiliary feedwater operating. Auxiliary

feedwater flow per steam generator will De approximately 320 gpm

with maximum blowdown flow per steam generator of 90 gpm.

3-4
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4.0 PLAq iPECIFIC DESIGN DETAILS

The following section provides the plant specific design details as

requestec by the NRC. Each topic is addressed in the order in which

they are listed in Reference 4.

4.1 Diversity

The ATWS Hitigation System ( AMS) design for the Byron and

Braidwood Stati(ns uses equipment which is largely diverse from

that used in the Reactor Protection System (RPS). AMS inputs are

derived from the existing SG 1evel and C-20 instrumentation which

is located in the RPS Westinghouse 7300 protection cabii As.

The AMS SG level and C-20 inputs are isolated from the existing

instrumentation loop signals Dy Technology for Energy (TEC)

Analog Si nal Isolators. These isolators are classified as

safety related. Af ter isolation the signals are fed to SAIC

(Science Applications International Corporation) Distable units

which generate the SG low level and C-20 loge inputs to the SAIC

Solid State Logic System. The Solid State Logic System provides

imp'ementation of the coincidence logic, pertnissives, test-

inhibits, time delays and other AMS functions. Outputs frorr the

logic system are then used to trip the turbine and start

auxiliary feedwater via a number of interposing relays. The

interposing relays interlocking safety related circuits are ,

classified as safety related. These relays will be Struthers

Dunn relays.

4-1
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Major comoonents of the AMS are therefore provided by

manufacturers who are diverse from those used in the Westinghouse

7300 protection cabinets and Westinghouse solid state logic

cabinets.

4.2 Logic Power Supplies

The AMS logic will De powered through a non-safety related 24 VDC

uninterruptable power supply (UPS) purchased from Lambda j

Electronics specifically to power tM AMS cabinet. This UPS will

have a current limit of 5.7 amps.

Normal power to this UPS will De from a 120 VAC, non-safety

related, and non-battery backed bus. A 15 amp breaker in the

distributic , anel will limit the maximum current available at

the AMS cabinet, UPS input. Inside of the AMS cabinet, the UPS

power supply and its 120 VAC input power will De isolated by

distance and barriers from the rest of the cabinet equipment.

Thus the maximum credible fault of the power supply and its

associated cables would be limited to its 5.7 amp at 24 vde

output.

The guidelines in 10CFR50.62 ( ATWS Rule) state that:

The AMS power supply is not required to be safety-related.

The AMS must be capaDie of performing its safety-related

function foilowing a 1oss of of fsite power.

The AMS logic power must be independent from the power

supply for the Reactor Trip System,

4-2
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The AMS logic power must be independent from the power

supply for the Reactor Trip System.

A new UPS, as the AMS power supply, complies with the guidelines

in 10CFR50.62 as discussed below: q
__

a. Safety Classification of AMS Power Supply
_

The new UPS shall De non-safety related. |
.

b. Operation Following loss of Offsite Power

Since the AMS cabinet is powered from an ur.interruptable de

source (i.e., internal batteries and voltage regulator),

the system is capable of performing its function following

a loss of offsite power. Power will be available for at
_

least one hour after a loss of all AC power.

c. Independence From Reactor Trip System Power Supply

Since the AMS Cabinet will be powered from a new UPS, with

its own battery charger, the AMS logic power supply is

totally independent from the Reactor Trip System power

supply.

4-3
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4.3 Safety-Related Interface
-

Two safety-related interfaces exist between the AMS and

existing safety related circuits. The first is the

. interface between the AMS and the SG 1evel and C-20 ;

instrumentation circuits. As previously discussed in

Subsection 4.1, analog signal isolation is provided by-the.

use of Technology for Energy Corporation analog signal

isolators. The second is the interface between the AMS and

the auxiliary feedwater circuits. Isolation is provided by

the use of Struthers Dunn relays. The existing criteria-

for physical separation between reactor protection, ESF,

and non-safety system wiring _will also be utilized.

'

:4.4 Quality Assurance

. Safety-related components which are part of the AMS will De

i procured with the appropriate quality assurance-required =
|

L ' for safety-related equipment. All other_ components in the
_

AMS design will be procured using the quality assurance

|~ requirements stated in Generic Letter 85-06 (Reference 2).
||
|

; - All activities _ involved in -the construction, maintenance
L

and operation of _the AMS will De in accordance with the
.

eighteen items of the above referenced generic letter and

other Connonwealth Edison Company quality control

requirements.,

|

4-4
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4.5 Maintenance Bypasses

Maintenance at power can be accomplished by taking the AMS

out of service administratively (main test / bypass switch)

and removing electrical power. It is recomended that the

main test / bypass switch located in the AMS cabinet, be ]
placed in the test / bypass mode to ensure that maintenance

activities do not result in spurious actuation of the AMS

output relays. Loss of power to the AMS or placing the AMS

in test mode will result in an AMS inoperable main control

al arm. This alarm along with other AMS alarms and

indicating lights will be grouped and located on the main

control board utilizing human factors engineering

prac ti ces.

4.6 Operating Bypasses

ine AMS shall De automatically armed coincident with power

above C-20 (40% of nominal full power) as a permissive.

Bypass of the AMS shall De automatically initiated if the

power is reduced below C-20. The C-20 power level is

measured by two transmitters. The transmitters will

measure first stage impulse chamber pressure at the high

pressure turbine. The basis for the 40% of full power

| setpoint is provided in 0/G-87-10 (Ref. 5). The automatic

Dypass of the AMS is indicated in the control room via an |

4-5
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"AMS armed" status light and a "C-20 power level

permissive" status window at the Bypass Pemissive Light

-Box.

4.7 Means for Bypassing

The main test / bypass switch as discussed in Sections -3.1

and 4.5 is a permanently installed toggle switch with two

positions: normal and test /oypass. The main test /0ypass

switch is located in the MS cabinet and is the only means

provided for oypassing -the entire system. An operating

bypass switch is provided to allow bypassing of any one

bistable during system operation. This allows on-line

testing and calibration of the analog instrument-loops

without degrading system operacion or reliability. Other

means for bypassing as specifically excluded by the

guidance are not used.- The main test / bypass switch will De

included in the overall human factors engineering review of

the system.
-.

4.8 Manual' Initiation

1

Manual actuation of the AMS is not provided. Manual

initiation of auxiliary feedwater and manual tripping of

the turbine can be accomplished by the operator at existing

controls provided on the main control boards.
-
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4.9 Electrical Independence From Existing Reactor Protection

System And Other Safety Related Circuits

The interface between the SG 1evel and C-20 instrumentation

loops and the AMS is made through Technology for-Energy

Corporation (TEC) Model 156 Nuclear Qualified Analog

Isolators. These isolators, which are located in a mild

environment, have been fully qualified by the vendor

according to the guidelines set forth in the applicable

IEEE Standards. The maximum credible voltage / current ,

transient which the non-safety-related (output) side of the

circuits would be exposed to is approximately 30 volts DC

and 10 amps due to the current limiting voltage regulator

installed on the output of the UPS power supply circuit and

due to the distance and barrier isolation of the 120 vac

UPC input power. Appendix A of AMSAC Generic SER criteria

has been satisfied by the TEC Model 156 isolator as-

follows:

A)- Attachment 1 of this document are diagrams which show

how the maximum credible transients were-applied during

the TEC testing. These diagrams also include short,

ground, and open testing.

.

B) The TEC Model 156 isolator has been tested to

demonstrate that the isolator would provide isolation

during maximum credible transient of 120VAC at 20 amps

4-7
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and 2000VDC at 20 mA and dJring other transients'such

as shorts, opens, and grounds. This testing is

documented in TEC Reports 156-TR-02 and 156-TR-03. ,

These tests envelope any credible voltage and current

levels present in the AMS cabinet.

C) See Item B above.

.

0)L The pass / fail acceptance criteria for the TEC isolator

will be that the isolation capaci11ty of the assembly

is not degraded during or after the transient.

E)- The TEC isola +, ors were tested to IEEE 323-1974 and 344- |

.

1975 as documented in TEC Reports 156-TR-02 and 156-TR-

03. This environmental and seismic testing envelopes

the Byron /Braidwood station requirements for the

installed location.

F) . -The TEC isolator has been successfully tested to-

determine susceptibility, at 10V/M from 20-50 MHZ and
,

|
15 V/M from 100-500 MHZ with a spot check from 500 to

1000-HZ. The stainless steel case will also De

grounded.which generally eliminates electromagnetic

interferences.,

4-8
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The design of the' isolators is based on an inherently fail--

safe principle which ensures isolation, even if all power

is removed from the device. It should be noted that the

TEC isolators are protected by both in-line circuit fuses

and internal fuses on the isolator outputs.

' The AMS output interface to the safety related auxiliary

feedwater circuits is provided at the output rr. lays via

coil ~ to contact separation. The proposed out>ut relays are

Struthers Dunn auxiliary relay Type 219. Thes e relays,

which are located-in-a mild environment, will De certified

to operate in the environment in which they are located.

The results of the seismic testing, already performed,

envelope the Byron /Braidwood Stations requirements. In-

addition, the relays have been functionally tested. The'

- maximum credible voltage and current transient which the

non-safety-related side of the- circuits would be exposed to

is approximately- 30 volts de at 10 amps (i.e., tne AMS --

caDinets where the relays-are located, are powered from a

- 24 volt DC System which is current limited to 5.7 amps).

The relays will oe: purchased from Westinghouse who h&s

provided-generic qualification, via WCAP-8687, Appendix B,

4-9
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Supplement 2-E68A, to the criteria stated in Appendix A of

AMSAC Generic SER. The relays have been operationally

tested to f aults of 580 vac and 250 yde. These test values

| envelope the maximum expected credible voltage and current

levels present in the AMS cabinets.

The relays are rated 10 amps non-in4uc'Jve and 3 amps

inductive at 120VAC. The re'iays are rated 3 amps non-

inductive and 1 amp inductive at 125YDC. The relays are

inherently fail-safe because power is not required for the

relays to function as isolation d* vices. Typically

electromagnetic interference is not a problem with

relays. Mor' -detailed documentation addressing<

aualification and testing is available in the Westinghouse

offices.
-

4.10 Physical Separation From Existing Reactor Protection System

The AMS hardware is located in its own cabinet which is

separate from the existing reactor protection system

cabinets. Actual isolation of the SG 1evel, C-20, and aux-

feedwater circuits will be done in the AMS cabinet.

Isolators, safety related relays and wiring within the AMS

ceDinet will be physically separated to meet all existing

4-10
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separation requirements. Likewise all existing criteria

for physical separation of re'ai: tor protection, ESF, and

non-safety system wiring external to the AMS cabinet will

also be followed.
.

, 4.11 Environmental Qualification

The AMS caDinet is located in a mild environment. The

environmental parameters for the location, Zone A1, are-
o

. listed in the Byron /Braidwood FSAR Table 3.11-2.
!

.j The four existing SG 1evel transmitters are located in a

j harsh environment. The environmental parameters for the

-) locativn, Zone C6, are listed in the Byron /Braidwood FSAR

. Table 3.11-2.
i ?

"

{ v
. .

The two existing C-20 transmitters are located in a mild-i

environment. The environmental parameters for .the'-

locations. 7ones T1 and T2, are listed in the

. Byron /Braidwood FSAR Table '3.11-2.
,

I
j Both non-safety and safety-related components of the ATWS
t
# cabinet and the 3G 1evel and C-20 transmitters will be

L designed to meet the environmental conditions existing in-

the zenes-they are located.
.

i

,.
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Seismic qualification will be provided for the AMS cabinet

and internal safety-related components which prov'de the

input and output AMS interface to exterral safety related

ci rcui ts. Isolation devices shall be provided with seismic

qualification in accordance with the basis for plant

licensing.

4.12 Testability at Power

The AMS is designed to allow testing of the bistable units,

solid state and relay logic system, and final AMS output

relays during power operation as well as below the C-20

power level permissive. AMS testing at power will be

performed once every 6 months. AMS testing at power is

subdivided into three areas which are described

individually below.

a. Testing of bistable units - The logic train requires

six bistables (one per steam generator plus two C-20's)

which are housed in three dual bistable modules mounted

in the logic subrack assembly.

An Operating Bypass selector switch on the test panel

will allow the testing of any one bistable at a time.

Selection of a bistable with this switch will introduce

a selectable logic tripped or not tripped signal to the

logic system regardless of bistable state. Thus,

calibration or test of that Distable can be
:

4-12
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accomplished without introducing a f alse trip signal

into the logic system. The bypassing of this bistable

will be alamed in the control room and indicated

locally. Test points on each bistable front panel

allows monitoring of the process variable voltage, the

setpoint voltage and the reference voltage.

b. Testing of system logic (solid state and relay) - Since

the bistables are tested individually, it is not

possible to force more than one bistable into a trip

status simultaneously f rom the Operating Bypass

switch. To artificially initiate the system logic for

testing, external logic test input test switches are

provided for each bistable output. 3

The six logic test input switches art cly functional -

if the master test / bypass switch is in the test / bypass.

posi ti on. This position of the mastei test / bypass

switch is alamed via the AMS inoperable alarm in the

control room, is indicated via status light in the

control room, and is indicated locally.

4-13
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Each logic test input switch is a three position toggle

with each position accomplishing the following

respective function:

Logic Test Input
Swi tch Position Function

,_

Norm Allows the bistaDie output to
directly operate the logic
system

Test-Trip Disconnects the bistable
output f rom the logic and
forces a logic "1" creating
an artificial " trip

si tua ti on."

Test-Norm Disconnects the bistable
output f rom the logic and
forces a logic "0" creating
an artificial "non-trip or =

normal situation."

Each logic test input switch will be used to simulate

Distable inputs to the three logic subsystems. When -

the proper combination of 3 out of 4 steam generator

level trips and the 2 reactor power trips are

simulated, then the three logic subsystems will trip

and that will result in AMS SG 1evel pretrip and AMS

anned local indicating lights being lit. Af ter the

appropriate time delay an output tripped light will

light,

l
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An individual logic bypass switch is provided for each

of the three logic ="bsystems. When the master

test / bypass switch i3 in the test / bypass position,

these individual logic bypass switches will force the

associated logic subsystem output to the "untripped"
'state regardless of logic inputs. This feature allows

testing of the 2 out of 3 logic functions.

c. Testing of final AMS output relays - The testing

circuits used for the final AMS output. relays and final

actuated devices at power will De similar to the

testing schemes used in the Byron /Braidwood Safeguards

Test Cabinets. However, for the purpose of the AMS,

testing of the final AMS output relays and final

actuated devices will be limited to a continuity test

only of the circuits and not full actuation of the

final devices (control relay which operates the

auxiliary feedwater pump, for example).

Continuity testing of the circuits will De used

because,

the AMS is not safety-related,,

any additional periodic cycling of safety related

system components in the auxiliary feedwater system

| as a result of AMS testing should be limited in order

to maximize the qualified life of those components,

and

l
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tripping _of the turbine at power is obviously - >

unacceptable.

:

A complete off-line end to end test will be performed once

each refueling outage.- This test will simulate inputs to

transmitters and monitor proper actuation of output
- relays. A test procedure will be prepared once the system

hardware is purchased. #

4.13 Completion of Mitigative Action

Once initiated tb AMS actuation-signal will go to

completion except as delayed by the 25 second time delay.

The C-20 permissive is delayed 'from de-energizing for 360

seconds ao ensure that the C-20 permissive is present so

that AMS operates.
,

i4

q:; - Seal-in-of the AMS actuation signal is not necessary at the
t.

.j. logic level, since the final actuated or tripped equipment

j control circuits (auxiliary feedwater and turbine trip)

will remain in that condition untti stopped or reset by the
j-

'

,

}; main control room opPrator.E

.

: c

-4.14 Technical Specification

No specific technical specification is proposed at this

time.
,.

L

i:
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2.2.1. Output (non.1E) short.careuit roult coneitiona (continued)
.................................................... ..

.

OUTPUT TO CCM10lJ SiDAT

.

rce 156 i-.........--.--...-....--..-----...-..

I I
. .. .....

l- 1 I I +24 v
I scP l- I +/- 55
1 I . _ - -

n Pur I o u r t . . . . . .. .. . o. . - . . .. . . . .. . . .- .--

1 I I 249 cen ..~..
I CON 1- 1 1/4 W ~

l ! ! ! 15 I
I i
I.......a..................e....... ...|

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

A 1s .' -

.....

...

.

4
-

.

SUPP!.! TO Colt!Oli SHollT

TEC 156 |-.---.-o-...-..--...--...-..-------...-.

I I i
i 1 I i - A I 44 Y

,q , g N iT/I sur 1-. ! 1'+/- SS
i 1 .. - --

u rut I our t....-... ..-..-...--..-... -

1 I I > 24 9 cha .-.-.-
I coH 1- I < 1/4 W -.

'
l- I l- | >15 1

1 I I
l.......o.................. .......... I

......... .

, ,

,/ I
; .....

0
t

, .

1, !
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2.2.1. Output (non-It) short-circuit fault conditiocs
.... ...._- -.... ... - . - . . .

.

Nov.At . No FAULT
.

Tec 156 |-------------------------------
t.. .........

1 i !
i suP l- I +24 V
t I +/- 53,s

:.
INPor I our I--.-.-- .-- --------------. .

...-_.
'

1 I
---

. ) 24 9 on= -- --I con 1.. < t/4'W
t t i

--

>15 Ij
t

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

1__.......... ...... ....._o.. ........1
-

*

I
. . .

e..
*-

.

-
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P.2.1. Output (non-1E) abort. circuit l'ault conciticas (continus;
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,

SUPPLY TO QUTPUT SHORT

TEC 156 |--.-.--o------.----.----------..----
| | [

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

t I I i 44 Y
| SUP l - 1 | +/- 55
| 3 ....

INPUT | 0 0 7 t -. -- - - . . . o- -- open - - . . --

| 1 > 249 ohn -- --

1 COM l-- < t/4 W ---

i 1 1 >15 |
m

1 | |
.............

............. .. . . .._ ..

1
- ...

...
.

.~.
.

*

SUPPLY TO QUTPUT TO COWOW SHOR*

_

TEC 156 |-------o-----------------------------
1 I

! i I : 1 +24 V
! sUP -- i i +/- 5%
: ; ; .......

INPUT | O U T | - - - - - - - - - - o- - - - - - - - - - - - - - - -- ---

1 | ! > 249 oca ......-
1 COM l- I < 1/4 W ---

| | ! l >15 1
| | | |.............

......o..... ............o.............

1
.....

...

.
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2.2.2. Out put (non.1E) open-circuit' fault concitions
... ..........................................

N0ftHAL . NO FAULT

Tsc 156 1.......--...-.-....---.---..-..---
|- :

...... .....

I l- l' I +24 Y
.

l sur I- -1 /- 55
| | .......

IsPor | - our |-......... ...--- ---.... :.
I I > 24 9 oha ..-...-
| coH |- < t/4 W- -.

I 1 1 > 1. 5 I
|

i............~.............|.-..........|
.............

l.
'

.....

...

.

.. .

m
%t

SUPPLY CONNECTION OPEW. CIRCUITED

ofGV- T 9

TEc 156 i..-.... x .- ........--....-......-....-
-

|
.............

I- 1 | | +24 Y
I 30P l- I */. 55
| | .....-.

input 1 007 1.- ................-.--....--
'

...

I | > 249 ces -..- -
| CON 1- <- 1/4 W ...

l i I > 15 I
| |

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

1-.................-.........-.......
l

.....

. .es

.

e

*
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2.2.2. Output (non.1E) open. circuit fault conditions (continued)
.....-............ .......... ........... ............

I

n

CUTPUT CONNECTION OPEN. CIRCUITED ,

TEC IM |-...-.-...........--........-....
...... .. . -i
I 1 | X l +24 y

-26-05 ) w/. 55I sur |-- g.

|_ . f .....

Igrur I cor I-..-.... x .-.- .... ---... -.

I > 249 oca ......-~

| CON 1-. . < 1/4 W ...

I I I >15 I

| | g......- .--..

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

l
. ......

- ..

.
_

COttCN CDNNECTION CPEtJ.CIRCUITI.

TEC 156 1--..--......--....----...-..--...--.-..
.............-| |

| .
I I - 3 +24 - V

I sur |- I +/- 55
. ....

..

input t 00T 1.....--........./...--...... . ...

! I J > 24 9 che --..--'

OfM v@4-0 <> u4 W| c0H |- ---

15 1-1 | 1

1- g i..-....... ..

I..-....1-....--.....-.o--------...--
I

..-..

i
...

*

i

i

|

!
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i
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2.2.2. Outpu, inon.1E) open. circuit fault conditions (continued)
.........................................................

COMN MD OUTPUT CONNECTIONS OPEN. CIRCUITED

rsC 1% i-....-......-.........-.-.....-~.
| |... . .....

1 | | | +24 V
| ser |- oprN 7-X U ! +/- 55
| | f .......

arur i our I .-....... x -............... ...

I I > 249 ohm . ~...-
I cow l- 74 45 ( ifa v ...

I I I OM >15 1
'

,f | |......... ..

t........ x --............o.............
l

.....
-

.

..
_

r'
.

C012DN AhD SUFFLY CONNECTIONS OPEF. CIRCUITED

dpg 7 5

TEC-156 1-.....2--.....-....--.-...........-..

'

g. |..........

? 1 1 1 I 24 v

_ | .I SUP l- - I +/- 5%
: | 1 .......

I u rur I ou t 1 -. . . . . . --. .. . - - . . . . - . r .. . . .. .. ..-

i j l. t > 249 one -----..
Op %5 < 1/4 Wp I coH 1- ---

>i5 1i |- 1 I

I 4 ;.............

-) I........ x ............... ....... ...p
1|

.....;

t- ...-

L
.

.

i
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2.2 2. Output (non tc) open-etreuit teult condtuona teontinued)
....................................... ................

SUPPL 1 AND OUTPUT CONNECTIDW& OPCW.CIRCCITED

OfCN 7'A
.

tgc ig |...... g .. - ...... . ...... ...

I 1...........

1 I i 7 f i +24 Y
i sur I.. o/-iN I +/. 55
i i ,7 .......

tsPoT i onf i._........ x ......_...... ...

| | ) 2 4 9 ohn ...-.-
1 CCH 1 . < t/4 W ...

'

| | | >15
| | |....... ....

| _ .,...... ..... .......o.. - .. ....

t.

.....

..

.

SUPPLt. OUTPUT AND COHKQW OCW3t0TIOkt OPEW. CIRCUITED

0fGJ 7*) G~

4
tcc ig -...... x ......... ........ .. ...

1 |............

1 I | 7 6 i +11. V-

I suf 1- 0/FM i +/. 55
I -7 -... .

INPgi : Dur i ........ 1 _.............. ....

| t > r = g on .. . .. . .
< tIa vI coH 1 ...

OW >is :5
I I i

i
... ... , / i :t ,.............

............._. .........
l
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Lambda Assembly 23704 consists of the following power supplies
and accessories:

1 LRA-17-CS Rack Adapter W/ Slides
1 LFS-42-24-41698 Power Supply
1 LFS-V-40 UPS Module
3 FRL-24-005 5 AH Batteries
1 MBW-1205-22 AC Line Filter

The AC input tot his Assembly is 105 to 132 VAC, 47-63 HZ.

The UPS Module, Batteries, t.ad power supply are mounted in the
rack adapter. The AC control panol is mounted to the rack adapter,
and viced tot he UPS Moduel, Batterioes, and power supply. The
AC input and DC output for the entire assembly is through battier
strips moutned at the rear of the rack adapter.

The front panel contains a double pole series trip circuit breaker
for AC input and UPS Module control, an AC pilot light, and three
battery line fuses.

This Assembly can provide an outptt of 24VDC at 5.7 Amps for up to
one hour after an Ac Line failure. After one hour of battery
operation, the batteries will need approximately 6 hours to recharge.
NOTE: Upon starting up the system the batteries should be allowed
approximately 1-2 hours to charge up, (AC input must be present).

Terminals are available at the rear for access to the UPS Moduule
interface signals (AC Line rail, battery low, charger tail). These
signals are available as optically isolated open collectors with
a SmA sinking capability, Under a fail condition, the opto-transistors
turn-off.

The AC input is provided with a Line Filter.

ORIGINAL
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Laubda Model Lib-42-24-41698 has all catalog specs. applicable to
Model ILFS-42-24 vith the following deviations:

The unit is modified to allow UPS operatinn with this Power
Supply, while utilizing a 105 to 132 YAC input band, two (2)
Lwcminals are added whlvh orv used to wire Lambda LPS-V-40
UPS Module to the unit.

For operation at 105 to 132 VAC input, the UPS Module is
^

viced tot he a6ded terminals, and the AC input is viced to the
AC input of this power supply. No AC is applied to the UPS
Module.

For operation utilizing 185 to 265 VAC input, the AC input
11 applied to the UPS Modules while the same viring as above
is maintained (except for AC input). No AC input is applied
to the Povar Supply.

Caution should be used as the added terminals vill have high
DC voltage present. (Approximately 240 to 375 Volts).

.

b
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PART VI-CUSTOM POWER SYSTEMS

LAMBDA HIGH EFFICIENCY UPS MODULAR SYSTEM
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COMES COMPLETELY ASSEMBLED AND READY TO USE
.

3 includes 416W modules O AC kne f ail, charger f ail, and battery low interf ace
signa!$ available as norrnally open relay contacts via a ,

3 Five minute minimum battery backup at 400 watts of rear plate terminal strip
MDC power

O Convection cooled No fans or blowers needed 7
3 A double pole, single throw, system On/Off switch; AC

input fuse, and DC battery f use are alllocated on the O e5* minimum efficiency on battery operation.9ss
frcnt panel minimum on stsndby operation.

] Fr. int panel LED's indicate AC line f ail, charger f ail, and O Rear plate input and output terminations
buttery low

O Truly uninterruptible. 91 itch free operation
3 DC output voltape adjust potentiometers and test

potnts provided on front panet O 6 s week delivery using Lambda standard off the shelf
modules

.ambda's LP5 Series is now available as a complete UP5 System mounted in an LRA 15 or LRA.17 Rack Adapter for standartf
190nch rack mount configurations Configuration U4 (pictured above) provides a completely assembled, ready to use. UPS
oower system.

A Typical Lambda UPS Rack System Provides:

1 -t*S45 tHWW h.U.~ 9 *8M. I D.Y b C ,

t LRA 17 Rack Adapter . . (.S , .(With .tl.tcleSh.
.

1 tP540 UPS Module . l H ** Y d Q .
3' FRL 24 005 (Gates Battery) .

onfiguration U4. with above featutes, corepletely wo ?d and tested

i m ed -12.o 5 rz. (A c. h a t Fid er ) TOTAL PRICE

135-
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PART 111- NDUSTRIAl. POWER SUPPLIES AND CONVERTERS

LAMBDd LFS SERIES
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INDUSTRIAL GRADE SWITCHING FOR _ WORLDWIDE APPLICATIONS
O international input of 115/230 user selectab

sO Power density exceeds 5.0W/in . (85 265VAC on 19W,30W and 60W packagt
170 265VAC, single or three phase on 15005

O Priced from 38(/W. 2000w packagest
0117 models in 13 package sizes, from 2v theough

48V. up to 400 A. 50npqgngsO so a
p g) i 0vRt 5 in ut to roundO 1500w and 2000W packages incorporate parallel g

500VRMS output to ground..

'

ep atur c e sa i n.

O Capabihty f or remote sense. remote O In. rush current limiting
programming and remote turn.on/ turn off
capabihty. O Operation f rom - 10'C to + 60'C.

O Protection f rom short circuit, overvoltage and
f an f ailure conditions- g

electrolytic capacitors; CC4 printed e.ircuit
O Meets ut478; CSA 22 2,143 and 154; VDE0806; boards.
60 and IEC3BO.

-- - - - _ - - _ _ _ _ . _____________.____.________1-_
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ARilli-INDUSTRIAL POWER SUPPLIES AND CONVERTERS

BDA LFS SERIES
_
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PART lil-INDUSTRIAL POWER SUPPLIES AND CONVERTERS

LAMBDA LFS SERIES

Switching Power Supplies
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LFS 42, LFS 43, LFS-45A
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... PART Vill-MECHANICAL DHAWINUS-

RACK ADAPTERS
-
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PART Vil- ACCESSORIES
** '

LAMBDA RACK ADAPTERS

Chassis Slides
A 0 .g

70s Ull WITH RACE ADartta ca OTY. QTY, y, -(*
f vLL S ACK e0Wie INitaVMINT 1 10

I.860 DEL

KKf44412 (E ISO 352 Ser ts 18 te'*6. tRA l. $573 5163

(T420 %er.e6. t14M1?O Seres. KHT.34-012
|Lat4. ta.A il ;

twf44413 (RA.t? 172 1 52

KW1.) *414 LOSfA 173 til

f

ENT26415 LRA II 172 162

..

.............,.........,..,4,.........,....ci m . . ,. w . cu .. ... e... l~..a...m
.

KHT 44 013

.

Blank Front Panels
PRIC8

QTY OTY.

MODit OfMINit0NS 1 10

M E.- -

Lee 11' '.. ext n se lis ' ae g*t $30 lit

'e. ist t se. li. ' be pt 30 38

5 6 -2 3. ".(se.te 9, eun i se. st we <c*i ss s3

top st" 9,,cisie,so.. *. g.i St 44

$t 30 f oil ewe i,re. I V be g*t s3 to

so4c." 9,, , sine st. ee g*e St As Lgp.2) 58 22 58 40

f u ex6 i se. St. de. gat s1 As
nSa no.

.
.. .. .

"i....,i............i.e.*e,a..,e..,a.s..~v,.,,<..-,.....- *

! . . , . . . . .
i-

o..,.,,,,..,.,
. " % .. . ... i. -.i i t 5 i . e i o -... .
.

I.

58 30
I 58 50
d

Pot Covers .tep.s t. 20. 2i nes is0*n
>

e
HtiCE

QTV QTY.
p i '' t'a, onu Dia, m 5.sa 5 t b. M v'#Il I D'' n . sa k t e at ag

|
,ig {T g j

$13 553 : & . fs
E PC1PetC6ver nei W,g /y.

,Wi'' L S,s""' j , ,

g Temper proof potentiometer spindle cover deogned for use with ig {, ;t{ ' s t.i ~" ' ' *"a

tambda powet suppl.el, bwt may be used W4h most instruments _ p,3 ) J ,,3 L/ Va 3 N
hont panel centrot kr.ob with the Lambda PC.1 controt knob j '"' *i 4 Sta*ioat .

C ''
>

''

tover, which f ati standard potentiometer thaf t threadt Usef wiin
* " * *

* ""V"' ~**
'

those applications which reesire permanent or tem.-permanee.t i;

" laboratory or systems setangl with no polobihty of disturbing 1(g g' uag aaiuiuvwi iSC =8 N'5= e X * wag eo,o on'a*% >:. ""ODU wvT 'iv5- caowisu **.*those critetallettingt S.,.st Covtm

The Pot Cover may be used with any pot using a 8/.* rnoont+ng
thaf t There are two pa ts to the Pot Cover - a lock nut and a black

i anodite. N u'ied knob The devite strews ontothe threadicf the
potentev ster S af t and in tig%tened (Note that the opening .a| h'

the front panel matt be of large enough d ameter to suom .o-

date the 'i d ameter thread not ) See dimentionaf drawing
!

f
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' ' PART VI-CUSTOM POWER SYSTEMS
'

DESIGN GUIDELINES FOR LAMBDA'S UPS SYSTEM
i

.

1. Determine actualload requirements.

For Example:
IM Wt ^ 20.0A
2) 24 Yolts Gt 2.0A M4Q Y $~ICL
3)t8 ^vviu s i.vA

f0A Ulf WITH (t) F RL.24-005 B ATTERY
2. Select a Lambda Switching Pc'wer Supply that fits your

load requirement. gg, *For Eaample: = . . -

1) W544-4- Rate 4As4Ab'tt(Ti 20 OA g g y j
e

2) Lif$rtCAh Asled At*18V:ftritr-2.1 A
3) lie ! O ^. * * - Rated AtM& Wt ^ 11 A

|
~

\ hnY.% 22mm ,

* *
3. Determ;ne the efficiency of each power supply using the ''

cha t in item 5 below, and calculate the input power '.".*~*.*."[-. e, . .
it

using the following formula: 7
..-.t. -'-t.6hs

'
-

For Example: 2.4 e,/7 |I *' * g " " * g** M 'O'" *' * **~ i. ., '

' ' ' " ' ' * <(Actual Amps) ' ' to *owt' eva'.

Input Power = (Actual kJts) n |M y
ib Moa b am ao. am

* e .
--

MMOMi' 607,N

y,cuas 1inevt ecws e
taooe6 yros=c,
LuS-19 5 70% til 66 Watts

LUS-104 la 60 % 60 00 Watts

LUS 1CA &a 60*. 60 00 nem
totetlaput Powe, att e6 wette

FOR unt witH (21 FRL 2a 005 B ATTERit$
CONNECitD IN PARALLIL

4, a) When using (1) FRL.24 005 Battery,look at Figure 1 to
determine the manimum amount of UPS t.rne for the Ccalculated tota' input power. #waess,
in the above eaample. 262 86 watts corresponds to a
masimum of apptosimately 8 0 minutes. $ --- ,i

\

b) For a longer UPS time use (2) FRL 24 005 Batterees m 7kg g gg-
parallel anc refer to Figure 2.
for the same system 262 86 watts corresponds to a ",' . . ~ . ~ . ~ . . ~* .. )hmanimum of approximately 20 minutes
(For longer operation times, consult factory for a rec. ,

' ~ ~d . .h,. . g
***

3'****
.ommended battery) ... . . .

5. Use the following guidelines for efficiencies whenever .-.v..4|:
w: :: s- - .

" toist av

_T **"t a k
using a Lambda switching power supply ,, _ , , _

.aw swa em swa sm an an.

ggg
oVTPVt votf AGI af 7estf =CT FIGuat 2

SV 70 %

;>= 'R l.t h a - u J = n ,. + 50 % c
,

s.., ,0.e, u,,4, ,* e.to ,e, - t-e ,..e..e t. ,s. c. .io.
1,. pie output Power bppWS Re'er to 'enpett ve pages in Lambda catolog acts time s. , emi e', opsv ,nainms Coate:18arion 'er e e>>e urn t.*

.

; Iow W
''*** **P L :- 0-- [' p,,,

e( ~+ - ..
t

j'*' H' oc 4. K s. . .
+ ( 8w * % &ce s tnese

-
I

W*
ine (ess ,e

kYi
g g. <y

Ficunt 3
134
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PART VI-CljSTOM POWER SYSTEMS

LAMBDA LPS SERIES

.mu co.oi 1 ompui os up oova
,, PedC180TV(A) u m

.edm see m m we ,

n ma s .o.
n.nm 4, n s. >a > ,s m.

m.au
ne n a, sa 1,s u. 90

LP6W48 17s 1 12 1N 1 16 606 577 544

WV41 1 75 t $2 1H t 16 120 ett 444 42s

-
.i e . .em m r,,,,.,o, ~ .we.i.n e.,n._is

....,. ~
e - -. o_. . .e . s.. -

- . e.w e ee e,4,e

Specifications
COOUNG

DC OUTPUT 7ete atevettain cording
the DC output vehege 66 proportice.ef to the Ac espitt voltage for ellong H

m tcilere*<e Outpwt will be me. ate <ned at
Pe AC lene si ebove the min mw
im m.nemsm (2eov min mwm f oe y mooeli) when the AC enput sortage

m toievence Tbete vottepet well 4eep ear tambce CONTROL 5porn be60w ett minemw
beubag Powe* Supply c.p erating witNa its esthshed ten ficatens The owtp rt voitage betteey. tow th'eshcdd. sa f bette*y tv.e*9ef OVtpA ycd'-u

ese o e wre*so e< ed,wsteb;e cues the eates vastage reape Add tono
u,nt,oi. p, ,,e,, pe to, ,,,,,p eppget,on.

| PARALLEL OPERAfl0Ntaadsin ten be eveuved for .rerened intem powee the it ni on moosin
4 ee<st-ded by ed;witing the enesimsm outpvt powet of e och modsie.

150LATION
Nonosoisted toenery e.eget... e, poin.ve termie-er g ounc$ed)

AC INPUT POWER sene9
miHvac, at46can on tes40 end tesat ist.26svAc. 41.uone on OstpA to g'ow d t X0v evi to* cre en nutee

4M40 end LPS v41 Sette*y to ostsivt 1.500v avs. vo, one mengte

DUTPUT POWER
ais em mu MOUNTING

two mos t 66 *sd* H e*o mount'at portonea

Ifficiericy
.ns m.amsmtme opvate . .

sener, opoetion . ess m,n,msm
FUNGUS PROOflNG.

e.. asue on etovnt
BATTE RY VOLTAGEi

tou nvoc

PHY SICJ '. O AT ATRANSFER
twee,i tes seriei ei6#wi tre iste f. ore t ne to be+sery opeeet,oa ene v<e Putoge (be. Lbs Sese

'*'h*8
es n, m thod invoi, ng teat.eg titcv.14'ert.ve s*,tcrong No trems eats w,o 8dodel 8'" 8#''P

e

gpg40 v Q )w 4 '/, ) e en,u 8 12be tekevetto on the outpwti of power twpphei connertea to the LPl nyttem
Unce' >'own owt ot WM b osi tond<tio6i tesai v.at n aw , ea., , is

_T
gg%OPERATING TEinf RATURE RANGE alist

0 to 71 C
FINISH 'L

i STORAGE TEMPERATURE RANGE
c,,, ,,6 sto its. teo tsoit

25 c to * $$ C-

U,PS, POWER SYSTEM, ,,,n , y n ,, ,,,, pc,,,, ,,,,,,,,, g ,t un , ,, pc,,, , ,,,, p ,m ,, ,CH ARGM SECTION
RECHARGE CAPACITY una,,,tp,w ,,6 geps,,,,% g,,,,,,,,,,, w ,p,on, cons,icc.e

| 2 A m.nimsm 2 3 A muimum benery chep ag cw' rent
to*y for price

!
C; LARGER OERATING

|
s.o se<n.ag up to 71 c

,ACCES SORIES,,,.m,n,a 3,n,,,s, y, opn, ,, .i p, to, 4: sew ,pt,,y is,y, m
| CH ARGER OUTPUT VOLTAGE < ,m man. we y,cioeg ,,,,00, eg.3%) gran e no9 ep

'

o'

n 2v v n c Tme te+pe'et,*e soeH<<ni e/ the owtpst voitage metches the unp, w,,(i.on tee.,, #p,6 caper bettei operaton times co.** eves abie
chorectetsstics of 6eed acid betteriet in orde' to evo'd ove'tha'ge conis t veno,3 o, p<ne end ovat.ng it r <nug ava edepters u.aevee t.

tie + uwog:
PROTECTION
soth the chvger end inverter ce owneange , peotected ege net c~ertoesn

short ortvit the choge# ostpst is fsse egeiait a tettt$ d whe>ge bec6
eSto the u 't .A Ceie of e8s mie'r<el(bmponeed teils*e Ah intereel thefmottetn
protecu t8, un<t see.mt oveege team ocew.e emd ent temovetw<e voove.rwaton

INTERFACE SIGNALS
A: tine e+ croge tem sene9 to* the te"vy low s rr 4 vie ed<si'- GUARANTEED FOR ONE YE ARs

ee e sad on be m to top ' r t** tour, meve t.~e e ept de o* * one.,ev g,veen . ciodo ieter si en es outi Coveetn er p..et to ce
r d r.,e the i g+rs ce e.eaes e n en ore coceno, tortmi mo- erst on et f elt pwbi'i ed spe<1Cstrom et e s of one yeefh, spu e

leie0 SmA 6 Akiag (opeoihty)
i
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Vll-ACCESSORIES

[LMBDA MBW, MBS AND MIF SERIES LINE FILTERS

., . . .

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

., -

..

d M
.- . ,

# 14 s , .w .

u /e,'

.

f-. : . m. .

.

\.

'
s .

l
.

1
i
!

FEATURES-MBW, MBS and MIF SERIES FILTERS__

Lambda's compact, lightweight MBW, MB5 and MIF 5eries filters are designed to achieve optimal attenuation with switchingli t

power supplies. Built in accordance with VDE safety regulations they have been pretested with Lambda power supp es o| f d tiori
meet FCC Docket 20780 Class t.. All of Lembda's filters are UL recognized and CSA certified. They are stocked or pro ucI

of quantities and are avai'abie for one day del;<ery from stock.
,

1
ge

i Prices: F ..
e ._'

$1f.00 St1.00 8 925 35--
| 10.60 WSl3 90
I taew uel 23 3 Amps 18.00 13 00 16.00 W19.90 10.90

1 3" Hew.uel 13 9 Amps 34.9w 23.00
E.l36.0010 Amps to 00 35.25

M85131433 33.00 um 9.u} n. 0M05133423 70 Amps u0 um um im
( g .. .i u >.n um> A ,. um -

..., e ..u * ut -

n

Specifications: woo 4L

tEtt
4 5 32 18 at ta at it 13

it a$3Y
wts 2M 2M 2M 250 250 2Ma ASuas

Seccaw'Ations

Amps l' l'
10' 202 38 6

Wtt 2500 2500 2500 2500 2500 2500Rates Wtsge (maa)

MO 100 too 100 100 100 100p ated Custent (mas)

lassaten Res'stsNe (min) 0$ 01 05 05 05 C5Breakeovem wtope (min)'.-

II 03 02 0 05 0 02 0 13 0 04

h, Leat age Current (men)
mA

'C - 20- + B5 - 20- * 81 - 20- e 85 - 20 - * 85 -20- +85 -20- *85
DC Resistance (mos)g,. Operating tempeestsee Ramge'p *peo perst g up to ll*C w a se e 152

secein " tw mes av.eeat n for opeme ve to is c or nmoverv e.Seea ss+c av es c. eewe ases.^e to c.ewi fM estee av + eat e tar see eie we to SC'C 8c= temee etvm betweea SC'c ag Bl'c. ee ste astees+g to tv*ve9 se e 154

e

151
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