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Southern California Edison Company

PO BOX 128

SAN CLEMENTE . CALIFORNIA 92674-0128

June 24, 1996

WALTER C MAMSH TELEPHONE
MANAGER OF NUCLEAR REGULATORY AFFAIRS (714) 368- 7800

U. S. Nuclear Regulatory Commission

Attention: Document Control Desk

Washington, D.C. 20555

Gentlemen:

Subject: Docket Nos. 50-361 and 50-362
10 CFR 50.59 Safety Evaluation
Toxic Gas Isolation System Analog to Digital Upgrade
San Onofre Nuclear Generating Station -
Units 2 and 3

The purpose of this letter is to provide for your information the 10 CFR 50.59
Safety Evaluation for the San Onofre Toxic Gas Isolation System
instrumentation replacement. Submittal of this Safety Evaluation was
discussed with the NRC during a meeting in the NRC offices in Rockville,
Maryland, on April 24, 1996.

If you have any questions regarding this information, please contact me.

Sincerely,
bl € /LM

Enclosure
cc: . Callan, Regional Administrator, NRC Region IV

. Dyer, Director, Division of Reactor Projects, Region IV

. Perkins, Jr., Director, Walnut Creek Field Office, NRC Region IV
. Sloan, NRC Senior Resident Inspector, San Onofre Units 2 & 3

. Fields, NRC Project Manager, San Onofre Units 2 and 3
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CONCEPTUAL ENGINEERING PACKAGE (CEP)/DESIGN CHANGE PACKAGE (DCP)
COVER S''EET

1. CEP/DCP No./Rev. 2/3-6333 QCSJ /0 X Aftected Section Change ASC No 2 o Whole Document Revision

.

Title: TOXIC GAS ISOLATION SYSTEM INSTRUMENT REPLACEMENT
Orniginator. §_NEEPER Originating Org.: CONTROLS/NEDO  Unit: 283 System. SAA Quality Class II  Seisrnic Category |
&, CEP Approvals (SignDate As Applicadie):

SOE / Health Physics /
Criginator / Security /
Group Supervisor / E Chemistry /
Oisc. Manager / Maintenance /
Civi/Plant Design / Operations {
Electrical/Cortrols / Nuclear Caonst. /
Nuclear/Mechanical / &r /
IPRE / Environmental

POG / Other /
STEC Manager / Cther !

J. DCP Approvals (SgnDete Aa Applicabie):

SDE ’ :‘Z “ﬁfh I 1& ! L2 Nuclur/M.chamcal_m /
Wil T / W

Originator : IPRE JPALE, L Sp ey si/aiefn S
Group Supervisor y / :5 ;E’ 295 Licensing U/A / A
Disc. Manager ) NN 12 MS POG / /1/’11?.{'
Civil/Plant Design z & dA 1L/ ¢ Other /
Electrical/Controls 3 N I PRI/GST Other /
Restrictions/Mode Restraints : None

4. DCP Effective Date = Nuclear Safety Eroup Approval (Sign/Date): /

5. DCP Closure (signed by inftiating organization, i.e , NES&L or Station)
A. installation and required testing are complete with the following exceptions RU‘“"'-"“ FD’{

— N

DEC
UECRE TGS A

V. /
TEST OPERATIONS SUPERVISOR W’ or WTATION COGNIZANT ENGINEER
DATE

B. Required testing is complete and additional engineering changes generated against this package during implementation and
testing are listed on Form 26.503

(NES&L) SOE or (NGS) COGNIZANT ENGINEER
CATE

6. Final Review/Acceptance. Wiork completon and lest resulis Rave Been reviewed and are accepled for operation and maintanance

/ /
COGNIZANT STATION ENGINEER DATE SUPERVISING ENGINEER

DATE

7. Configuration Review (Signed/Dated vy the Supervisor of Conliguration Control)
Affected design document and procedures reflect this modification G /
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CONCEPTUAL ENGINEERING PACKAGE (CEP)/DESIGN CHANGE PACKAGE (DCP)
COVER SHEET

ETPcclogc Contents included in Package (Y/N) Page No
A Fotm 26-178.1, CEP/DCP Caver Sheet AlY] )
B. Form 26-503. Design Change Continuation Sheet 8 T ECYCEL I
C. Section 1 Qescription of Change 1 T __T—
1A Reason for the Change” 1A _‘-(- _—_4_—__
18 Functional Objective of the Change 18 _Y- —;—__—
1C  lmpact of Change on Site Programs 1C T __16—-
10 Design Criteria Discussion 10 T _Ti_—-
1€ License Document Change Summary 1E -N— T
1F Assumptions/Design Alternatives Consideration 1F T S e
D. Sectien 2 10CFRS0.59 Safety Evaluation 2 T __\7‘—-
E Section 3 Licensing and Design Document impact/Oesign Criteria 3 T _——e_;_—
3A  Operating License or License Amendments 3A —F
18 K2 68
Y UFSAR N UFHA N s P N £ SAR-23°4(7 38
3C  Design Criteria, Form 28.182 3c T
30  System Descriptions Changes ko] T
3E Licensee Controlled Speciications Changes 3E E
3F  General Design Criteria Changes 3F| N
F. Section 4 Drawing Changes “ T
G. Saction § Site Computer Software Change Requests S T
M. Section 6 Calculatiens 6 T
. Section 7 Test Objectives/Acceptance Criteria 7 -N—‘
J. Section 8 Materials 8 T
K. Secticn 9 Construction Safety Assessment/Special Construction Requirements 9N
L. Section 10  Site Programs Impact Assessment, Form 26404 10 T
M. Section 11 Vendor Documents/Technical Manual References 1 T
N. Section 12 Cost Estimates 12 T
O. Section 13 Schedules 13 T
il T p—

g- Reference/Remarks (For Information Onty)

Sine
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DESCRIPTION OF CHANGE
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SECTION 1 - DESCRIPTION OF CHANGE

1.A

REASON FOR CHANGE

All construction activities on modification of TGIS Train A were placed on
"Hold" by ASC #1 to ensure the Engineering and Safety Evaluation for the
replacement of the obsolete analog analyzers with the microprocessor based
digital analyzers was in line with the requirements of the NRC Generic letter #
95-02 dated April 26, 1995. ASC #2 is being issued to remove the "Hold" and
implement the modifications on TGIS Train A, and provide the engineering
and safety evaluation for the acceptability of replacement digital analyzers.

ASC #1 was issued to add interposing relays in the TGIS panel to enable proper
interface with output contacts of the new Ammonia and Butane analyzers installed
in this DCP. In the proposed design of the DCP, the new Siemens Butane and
Ammonia analyzers high concentration and the channel failure contacts were used
In circuits which operate 120 VAC relays. A subsequent review of the Siemens
vendor manuals for the Butane and Ammonia analyzer indicated that the output
contacts are only rated for 24 VAC or VDC. In ASC #1, 24 VAC interposing relays
were installed to ensure that the analyzer contacts are operated within the vendors
rated voltage. A 120/24 VAC transformer is used to operate 24 VAC relays. Output
contacts from the 24 VAC relays operate existing 120 VAC time delay relays In

addition, fuses are installed to provide adequate protection for the transformer and
relays

ASC #1 also modified the operation of the output contacts of the Butane analyzer
This DCP specified Siemens Ammonia and Butane analyzers with output contacts
that open on a high gas concentration to initiate TGIS. During the inspection and
testing of the analyzers it was determined that the Ammonia analyzer contact
closed on high gas concentration. SCE requested the vendor to modify the
Ammonia analyzer contact operation but the vendor declined to do so. When spare
Butane and Ammonia analyzers were ordered, Siemens notified SCE that current
design Butane analyzer contacts operate in the same manner as the Ammonia
analyzer (closed on high gas concentration). Siemens stated that the Ammonia and
Butane analyzers contact operation was their standard design and requests to
modify the relay operation were declined. It was decided to utilize the vendor's
standard design. Therefore a revised EPROM (Erasable Programmable Read Only
Memory) furnished by the vendor will be installed to make the Butane analyzer
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contacts close on high gas concentration thereby conform to the vendors standard
design. This change also makes the Butane and Ammonia analyzer output
contacts identical in operaticn. Appropriate modifications will be made in the
control circuit to accommodate the change. The high concentration output contact
of the Butane analyzer will energize a 24 VAC relay, the contact from this relay will
de-energize the existing TDD relay. The Ammonia analyzer high concentration
output contact wili also energize a 24 VAC relay and a contact from this relay will
also de-energize the existing TDD relay.

Minor editorial changes to design documents have also been implemented in ASC
#1.

This Design Change Package addresses the replacement of obsolete analyzers in
the Toxic Gas Isolation System (TGIS)for the reasons discussed as follows:

Toxic chemical release is an accident condition for which the Non-NSSS
Engineered Safety Features Actuation System (ESFAS) provides protective action
through TGIS. TGIS contains safety-related instrumentation and controls that
automatically /minate the supply of outside air to the main control room in the
event of a toxic gas release at the SONGS site or on Interstate 5 or adjacent rail
line. TGIS isolates the ventilation to the control room and initiates operation of the
emergency HVAC system in the control room to minimize operator exposure if a
toxic hazard is detected. TGIS also activates an alarm in the control room to alert
operations personnel. Normal ventilation can only be restored manually by the
control room operator after TGIS has been reset.

The TGIS gas analyzers are mounted in panel 2/3L378 located at the 9 ft. level of
the Control Building. Two independent, redundant sets of sensors are provided to
detect the presence of toxic gases for the system to perform the required isolation

function. The redundant sensors provide two independent and redundant trains of
TGIS. The toxic gases monitored are Butane/Propane (hydrocarbons), Ammonia,

and Chlorine.

The TGIS panel was designed and fabricated with instruments purchased in the
early 80's. Over the years, progress has been made in the field of analytical
instrumentation, making this older generation of instruments obsolete. The original
vendor of the Ammonia and Butane analyzers, Beckman Instruments, sold their
analyzer division to Rosemount Analytical Inc. Rosemount discontinued the Model
400 Hydrocarbon Analyzer and 865 Infrared Ammonia Analyzer and spare parts for
these analyzers are no longer available.

The Chlorine analyzers, made by Wallace & Tiernan, are still in production and
spare parts are available. The maintenance records for these analyzers indicate
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that replacement at this time is not necessary.

The existing Ammonia analyzers have experienced problems in drifting low (less
than zero parts per million (ppm)), which gives an unacceptable indeterminate
indication. Although calibration has usually shown the drift to be less than the 5%
drift accounted for in the TGIS setpoint calculation, the maintenance costs
associated with frequently restoring the above zero indication are significant.
Additionally, the analyzer drift has been deteriorating and has exceeded 5%
several times in the last 24 months. The increased drift is a function of component
aging, and is expected to get worse as the analyzers get older.

These Ammonia analyzers have had a poor maintenance record and have been
the cause of several spurious TGIS trips. Parts are becoming more difficult to
obtain and, in some cases, are only availabie as substitutes requiring system
modification. The two installed analyzers have different termination arrangements
and are not interchangeable without design changes. This requires additional
maintenance effort to keep two rebuiit analyzers available for replacement, which
will ultimately result in reduced reliability.

Although the Hydrocarbon analyzers are not experiencing a significant amount of
maintenance problems, compatible spare parts are no longer available.

The TGIS analyzers are presently furnished with 120 Vac power from common
MCC's BQ and BS. Due to the addition of an air combustor in the original design,
the voltage drops experienced by the analyzers could approach the analyzer
voltage specifications under worst case conditions of maximum load. It is

preferable to furnish instrumentation from a regulated and conditioned power
source.

The TGIS panel is located outside of the 9' elevation elevator in the Control
Building which is open to considerable traffic and noise. All of the existing
analyzers are potentially sensitive to temperature and electronic noise which
affects their reliability. The panel is currently lined with lead blanketing and the
front panel doors are lined with a Faraday shield for RFI protection. In addition,

the area is posted with "No Radio Use" signs. The current level of protection will
be maintained.

Local annunciation is provided at the TGIS panel 2/3L378. "TGIS Actuation" and
"TGIS Trouble" alarms are annunciated on 2/3UAQ060B and 2/3UAQ080T in the
main control room, and "TGIS Manual Actuation" and “TGIS In Reset/Bypass"
indications are available through the Plant Monitoring System (PMS). There are no
recorders provided in the present design of the system, thus it is difficult to
determine after a TGIS actuation whether or not the actuation was caused by a
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voltage spike or by 3 true gas release. Following a TGIS actuation, a plant
equipment operatc- is sent to the TGIS panel to determine the cause for actuation.

The TGIS panel is inherently congested, making access for routine maintenance
and surveillance testing within the cabinet extremely difficult.

The Reset/Bypass switch (2/3HS-9784B1, B2) is a momentary contact push-tutton
switch currently located on the front of the panel. The bypass function is obtained
during calibration checks by jumpering the Reset/Bypass contacts, otherwise the
technician has to maintain the switch in a depressed position during testing.
Installation of the jumpers is time consuming due to the location of the terminal
strip in the congested TGIS panel. In addition, the use of jumpers is discouraged
for safety concerns; if the jumper is not removed it leaves TGIS inoperable.

The compressed gas bottles that support the TGIS system are mounted in the
Control Building 9 ft. level passageway, making it difficult to bring in new bottles.

The following guidance was used in performing the safety analysis of the digital
upgrade portion of this change:

, & NRC Generic Letter 85-02. Use of NUMARC/EPRI! Report TR-
102348, “Guideline on licensing digital upgrades in determining the
acceptability of performing analog to digital replacements under 10
CFR 50.59"

2. EPRI Report TR-102348, "Guideline on Licensing Digital Upgrades”

Utilizing the above guidance documents Generic Letter 95-02 concerns were
addressed as follows:

1. The use of common software in redundant channels.
Addressed in 10 CFR 50.59.

2. Increased sensitivity to the effects of electromagnetic
interference(EMI).

Addressed in 10 CFR 50.59.

3. Improper use and control of equipment used te control and modify
software and hardware configurations.
Addressed in 10 CFR 50.59.

4 The effect that some digital designs have on diverse trip functions.
Not applicable to this change.
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8. Improper system integration.
Not applicable to this change.

6. Inappropriate commercial dedication of digita! electronics.
Full commercial dedication performed.

1.B FUNCTIONAL OBJECTIVE FOR CHANGE

Functional objective of ASC #1 was to provide proper operating voltage for the new
Butane and Ammonia analyzer output contacts and also make the Butane analyzer
design consistent with the manufacturer's standard. Four additional class 1E interposing
relays, one 120/24 VAC transformer and two fuses will be installed for each train of
TGIS. The relays, fuses and the transformer will be installed on a plate mounted in the
TGIS panel. Installation of these devices requires the relocation of the Reset/Bypass
switch mounting plate installed by the DCP. The Reset/Bypass switch will be mounted
on the same mounting plate used for the interposing relays, fuses and the 120/24 VAC
transformer. An analysis to verify that the changes did not affect the seismic
qualification of the panel has been performed. E actrical loading calculations have been
revised. The additional relays will not affect the functional operability of the TGIS.

Installation of the vendor's standard Erasable Programmable Read Only Memory

(EPROM) on the Butane analyzer will make its output contact operation identical to
the Ammonia analyzer.

The functional cbjective of this design change is to provide replacement analyzers
for obsolete equipment in the TGIS system. An additional objective is to reduce
spurious trips experienced by this system and provide a means of operator
evaluation of a TGIS actuation. This design change will reduce costs associated
with reporting of spurious actuations, as well as the cost of maintenance and

operator actions. Benefits will aiso be achieved by means of confirmation of an
actual toxic hazard.

This design will implement the following changes:

1. Change the power supply for the Ammonia, Butane and Chlorine Analyzers from
MCC's BQ fer Train A, and BS for Train B, to the 120 VAC Vital buses Y01 and
Y02 respectively. The TGIS sample pump and combustor will remain powered by
the MCCs BQ and BS. The system will no ionger actuate on power transfer from
Unit 2 to Unit 3 since these analyzers are powered by the vital busses, which are
uninterruptable power sources. A “Loss of Sample” and “TGIS Trouble" alarms will
be not be initiated as long as the power transfer from Unii 2 to Unit 3 or vice versa
Is accomplised within 5 seconds. '
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2. Replace the existing Beckman Model 865 Non-Dispersive Infrared (NDIR)
Ammonia Analyzers (1 per train) with Siemens Industrial Automation Inc.
ULTRAMAT SE NDIR Ammonia Analyzer. These analyzers are commercial grade
Instruments that have been qualified as Quality Class Il by means of commercial
dedication. The analyzers were tested to provide seismic qualification. The
specifications for these analyzers satisfy or exceed all requirements of the existing
analyzers for response time, stability, accuracy and repeatability. The new analyzer
vendor, Siemens, is an ISO 9001 certified company. 1SO 9001 is the most
comprehensive of the ISO S000 International Standards for Quality Assurance and
covers all aspects of product or service design and development, manufacturing,
installation and customer service. Modi‘y panel cutouts and instrument supports
due to variations in the size of the analyzers. Determinate wires and disconnect
the tubing connections on the existing analyzers and reterminate wires and
reconnect tubing on the new analyzers .

3 Replace the existing Beckman Model 400 Hydrocaroon (2utane) analyzers (1
per train) with Siemens FIDAMAT 5E Flame ionization Dete:ctor \FID) Hydrocarbon
Analyzers. These analyzers are commercial grade insiruments that have been
qualified as Quality Class Il by means of commercial dedication. The analyzers
were tested to provide seismic qualification. The specifications for these analyzers
satisfy or exceed all requirements of the existing analyzers for response time,
stability, accuracy and repeatability. The new analyzer vendor, Siemens, is an ISO
9001 certified company. 1SO 9001 is the most comprehensive of the 1SO 8000
International Standards for Quality Assurance and covers all aspects of product or
service design and development, manufacturing, installation and customer service.
Modify panel cutouts and instrument supports due to variations in the size of the
analyzers. Determinate wires and disconnect the tubing connections on the

existing analyzers and reterminate the wires and reconnect tubing on the new
analyzers.

4. Install (2) 1E, 2-pen, strip char* recorders (one per train) on the TGIS Panel.
Analog outputs from each analyzer will provide concentration levels of the
Ammonia and Butane gases on the recorders.

5. Rearrange TGIS panel instrumentation to accommodate the new analyzers,

including indicating lights, regulating valves, pressure indicators and flow
indicators :

& Add aTes' t ypass keylock maintained selector switch (2/3HS-978401. D2) on
the inside of panel 2/3L378 (one per train), for maintenance activities The existing
Reset/Bypass pushbutton switch (2/3HS-9784B1, B2) that is located on the front of
the panel will be changed to a Reset switch and remain on the front of the panel
The bypass function was obtained during calibration checks by jumpering the



DCP 2/3-6933.008J REV._Q SH. D
| Affected Section Change No 2

Reset/Bypass contacts. The Reset switch remains on the panel front for
operations activities. TGIS is in bypass condition when light 2/32L9784B1 (B2) is
extinguished.

7. Remove the grating directly outside tha double doors (AC101) leading to tha 7 ft.
Turbine Building to provide a more direct access to the compressed gas “ottles for TGIS
maintenance. The grating is not a security barrier or otherwise crediied in the security
plan and is not reflected in any plant drawings. To minimize spurious TG!S actuations
caused by unrestricted personnel traffic in the area, provide a key iock, controlled by the
shift supervisor's office, on the AC101 doors. Opening of these doors for other than
normal ingress and egress must be performed in accordance with the barrier control
program.

1.C SITE PROGR/MS

1.

Operations Impact

Replacement of the Ammonia and Butane analyzers will not modify plant system
functions or design basis. The design changes will improve operator performance
by providing pertinent information in the event of a TGIS actuation through the strip
chart recorders.

Affected procedures include, but may not be limited to:

S023-11-8.22, TGIS Time Response Tect and Channel Functional
S023-11-1.15, TGIS Train A Channel Functiona! and Calibration
S023-11-1.15.1, TGIS Train B Channel Functional and Calibration
S$023-15-60.B, Alarm Response

Note: Applicable procedures must be revised prior to implementation to be used
for post construction testing.

The Alarm Response Proceduras, Operating Instructions and Operation
Procedures need to be revised to update the modifications made. The LCO will be
affected due to the 7 day action statement when only one channel of TGIS is
operable. If both trains are out of service, a one hour aciion statement is in effect
to place the control room in the isolation mode of operation.

Procedures goverr.ing key control wil! need to be updated for the key lock added to
door AC101
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Maintenai:ce Impact

Addition of a 120/24 VAC transformer and 24 VAC relays impacts the maintenance
procedures.

The design changes impact maintenance procedures for the replacement
@naiyzers, bypass switches and recorders. Since the new analyzers and recorders
are powered from the vital bus, the procedures need to be modified for removing
these instruments from service. Maintenance procedures must insure that the
TGIS bypass condition is removed after any maintenance or testing activities. This
will include key removal and verification that light 2/3ZL9784B1 (2/3ZL9784B2 for
Train B) is lit.

Surveillance test procedures will need to be revised to reflect the new analyzers,
the new recorders, and the transfer of power to the Vital Bus.

Site Fire Protection Group Impact

1rne Technical Specification Surveillance Procedures will need to be updated to
identify the added lock on fire door AC101.

1.0 DESIGN CRITERIA DISC ION
Codes and Standards

The design of the proposed modifications will be in accordance with the approved
codes and standards listed in SONGS 2 & 3 UFSAR Section 7.3 for the NSSS and
Non-NSSS ESFAS Protective Systems. The principle requirements are addressed
by the following:

IEEE 279-1971, Criteria for Protection Systems for Nuclear Power
Generating Stations.

IEEE 323-1974, Standard for Qualifying Class 1E Equipment for Nuclear
Power Generating Stations,

IEEE 338-1971, Trial-Use Criteria for the Periodic Testing of Protection
Systems for Nuclear Power Generating Stations.

IEEE 344-1975, Recommended Practice for Seismic Qualification of Class
1E Equipment for Nuclear Power Generating Stations.
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IEEE 384-1984, Standard Criteria for Independence of Class 1E Equipment
and Circuits.

Other Standards:.
ISO 9000-3:1981 (E)- Quality management and quality assurance standards
- Part 3: Guidelines for the application of ISO 9001 to the development
supply and maintenance. of software.

Regulatory Requirements

These design changes shall comply with the regulatory requirements stated in
UFSAR Section 7.3 for the ESFAS. Tne principle requirements are as follows:

10 CFR 50, Appendix A,
RG 1.22, Periodic Testing of Protaction System Actuator Functions,
RG 1.75, Physical Independence of Electrical Systems,

RG 1.78, Assumptions for Evaluating the Habitability of a Nuclear Power
Plant Control Room During a Postulated Hazardous Chemical Release,

RG 1.95, Protection of Nuclear Power Plant Control Room Operators
Against an Accidental Chlorine Release.
NRC Guidance:
EPRI TR-102348, "Guideline on Licensing Digital Upgrades"
NRC Generic Letter 95-02 dated April 26, 1995. Use of EPRI Report TR-

102348 in determining the acceptability of performing analog to digital
replacements under 10CFR50.59.

Input Parameter Requirements

Addition of 1 transformer and 4 relays for each train of TGIS impacts the electrical
loading of the 120 voi. vital buses, 2Y01 and 2Y02 and 3Y01 and 3Y02. The net
increase due to this additional load is 35 VA on each bus. Electrical calculation No
E4C-017 Rev 13 have been revised by ICCNs C-41 for Unit 2 and C-42 for Unit 3
to reflect this change. The seismic qualification of the TGIS panel, 2/3L378, will
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not be affected by the addition of a mounting plate and relays. ICCN No F-662 to
civil engineering discipline calculation No C-258-7.39. documents the evaluation of
the seismic integrity of the TGIS panel

Two safety-related continucus strip chart recorders 2/3AR-9782-1 (Train A) and
2/3AR-9782-2 (Train B) for recording of Ammonia and Butane concentratiors will
be installed on panel 2/3L378. Two keylocked Test Bypass switches 2/3HS-
9784D1 (Train A) and 2/3HS-9784D2 (Train B) will be installed inside pane!
2/3L378 for maintenance activities.

New Ammonia ana Butane analyzers, strip chart recorders and existing Chlorine
analyzers will be powered from Vital bus breakers 2Y01-25 or 3Y01-25 (Train A)
and 2Y02-21 or 3Y02-21 (Train B). The existing feeders Q033-18 (Train A) and
Q035-18 (Train B) will continue to power the catalytic combustors.

The transfer of analyzer power supplies will increase the power loading to the Vital
busces 2Y01, 2Y02, 3Y01 and 3Y02 a total of 250 VA each cluring normal!
oper.ition and a total of 490 VA each during the start-up pericd. The net total
loadi.ig at Q033-18 and Q035-18 will decrease to 600W.

No other input parameters are affected.

Interface Reguirements

The changes described in this package are common to both Units 2 and 3. The
modifications will be made one train at a time and may be independent of a plar:!
outage.

The bulk of the work will be in the TGIS panel 2/3L378. Door AC101 modifications
and replacement of a nameplate on the local annunsiator are made in the vicinity
of the TGIS panel.

Material Requirements

Qualified class 1E transformers, fuses and fuse hol.ars will be obtained from
stock. New qualified class 1E Agastat relays have been procured.

The replacement Butane and Ammonia analyzers are commercial grade,
seismically qualified instruments. The handswitches and recorders are safety
related, seismically qualified. The paint materials are to match the existing paint on

the TGIS panel There are no additional special material requirements for this
change.
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Plant Layout and Arrangement Requirements

No General Arrangement Drawings are affected by this DCP. (The grating outside
of door AC101 is not shown on any plant drawings). Any changes to the TGIS
panel will be made with consideration given to accessibility, operation,
maintenance and testing.

Environmental Conditions

No unique environmental concitions are created by this design change. The
design is in accordance with tha normal and post accident environmental
conditions identified in SONGS 2 & 3 UFSAR Table 3.11-1 All changes in this
package are confined to the Centrol Puilding which is a non harsh environment.

Safety Requirements

The work in this package will be implemented in accordance with established and
approved SCE Construction Management Policies and Procedures. A
Construction Safety Assessment (CSA) has been prepared and is included in
Section 9 to ensure personnel safety and to prevent damage to adjacent plant
components.

Quality Class and Seismic Category

The highest Quality Class and Seismic Category of work associated with this
proposed change is QC I, SC | as referenced in the SONGS 2 & 3 Q-List (90034,
This change is designed in accordance with the quality classification of major plant
structures, components and systems listed in Units 2/3 FSAR Table 2.3-1.

Other Related Criteria

No security systems or equipment will be added, deleted or revised as a result of
this change.

The TGIS Panel is not located in a harsh zone per DBD S023-TR-EQ, thus
environmental qualification requirements are not applicable.

This modificatiun include s the removal of grating outside of AC-101, adds a lockset
to AC-101 and adis safety related recorders and handswitches to a safe shutdown
system, however presents no adverse impact to the Fire Protection or Appendix R
criteria. A Fire Prctection Checklist is included in the DCP for this modification.
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Environmental Regulasy Impact

The changes proposed by this change will not impact the environmental regulatory
requirements because ‘ne areas involved are confined to areas already disturbed
during site preparation and plant construction.

Radwaste Treatment Systems Impact

There are no changes to radwaste treatment systems subject to semi-annual
reporting per Technical Specifications.

lectrical System Loading Impacts

The additional transformer and interposing relays increase the load in each vital
bus 2&3 Y01 and 243 Y02 by about 325 VA which is considered insignificant.
ICCN No C-41 and C-42 to electrical calculation E4C-017 Rev 13 have determined
that the increase in load to the vital busses and the Class 1E 125 VDC Batteries
Is within the margins provided in the Battery Loading. Consequently, the battery

loading profile and the loading on the emergency diesel generators are not
affected.

DESCRIPTION OF POWER SOURCE KW COMMENTS
CHANGE CHANGES
1. ADD NEW TRAIN A SAFETY-RELATED LOADS
ANALYZERS AND 2Y01-25,3Y01-25 | +0.325 KVA ADDED TO 2(3)YC1 AND
RECORDERS 2(3)Y02. LOADS ADDITION IS
TRAIN B ANALYZED IN CALC. E4C-017,

2Y02-21,3Y02-21 | +0.325 KVA ICCN's # C-28 and C-41 (UNIT
2) AND ICCN's # C-29 and C-

42(UNIT 3)
2. REMOVE OLD TRAIN A SAFETY-RELATED LOADS ARE
ANALYZERS. ONLY THE | Q033-18 -0.900 KW NOT ADDED. THE REDUCTION
CATALYTIC HAS CEEN DOCUMENTED IN
COMBUSTOR TRAIN B CALC. E4C-086, ICCN#C9
SA1510ME658A IS NOW QQ35-18 -0.900 KW
POWERED FROM Q033-

18 AND SA1510MES58B
POWERED FROM Q035-
18

The Butane, Ammonia and Chiorine analyzers are presently powered from
distribution panels Q033 (Train A) and Q035 (Train B). This DCP provides vital
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bus power to these analyzers. However, the catalytic combustors, which provide
hydrocarbon free air to the Butane analyzers for zero point calibration will continue
to receive power from the distribution panels Q033 and Q035. Therefore, there will
be a net decrease of power supplied by each of these panels of 900 watts (from
1500 watts to 600 watts). An ICCN to Calculation E4C-086 has been generated to
document this load reduction. Since this is a load reduction, the Diesel Generator
loading as defined in Calc. E4C-088, Emergency Diesel Generator Loading, is still
bounding and does not require a change to the calculation. In addition, the
Voltage Regulation Calc., the System Dynamic Voltages during DBA Calc. and the
Short Circuit Studies Calc have been evaluated and are not impacted.

This DCP adds recorders and replaces the Butane and Ammonia analyzers with
newer models which require less power. The power to these instruments will be
supplied by the vital busses 2Y01 or 3Y01 (Train A) and 2YQ2 or 3Y02 (Train B).

There will be an increase in loads to these busses and consequently to the A and
B train DC systems.

The total load of these instruments is 490 VA which includes 200 VA to the internal
heater of the Butane analyzers. This heater is used only when the Butane
analyzer is initially started and automatically shuts off after the analyzer is ready.
Since this load exists for a very short period of time during instrument start up, it is
not considered to be a continuous load and is not required to be included in
Calculation E4C-017. The net increase in load on Train A and B vital busses is
325 VA. There is a coriesponding increase of 3 45 Amps to both Train A and B
battery loads. The load profile computed in E4C-017 Rev 13 includes a 10 Amp
margin for contingencies. The additional load imposed on the batteries by this

DCP will reduce the contingency margin available to 6.55 Amps. The battery load
profile will not be affected.

An £ngineering evaluation has determined that the voltage drops and fuse sizes of
2(3)Y01-25 and 2(3)Y02-21 are adequate.

Main Control Room Operating Area

This modification is designed in conformance with the Control Room Design
Standard for Human Factors (JS-123-101 Rev. 1). The design changes are
confined to the area surrounding the TGIS Panel.

Reguiatory Guide 1.97 Criteria

This modification does not affect the Reg. Guide 1.97 criteria.
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SECTION 2

10CFR50.59 SAFETY EVALUATION
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SECTION 2 - 10CFR50.59 SAFETY EVALUATION
A. BASIS FOR SAFETY EVALUATION-

This safety evaluation covers ail changes made by DCP 2/3-6933.00SJ including
ASC #1 and ASC #2. Additionally this safety evaluation will address NRC Generic
Letter 85-02 for analog to digital replacements.

Attachment 1 to this Safety Evaluation contains submittals from the vendor pertaining
to the ULTRAMAT § and FIDAMAT 5 analyzers, including certifications, basic block
diagrams and supporting data.

The following is a summary of modifications:

Original DCP;
1. Replace obsolete Ammonia and Butane Analyzers for TGIS.
2. Add safety related recorders to the TGIS panel 2/3L378.

3. Change power supply from the 1E Heater Bus MCC's to the 120 VAC Vital
Bus, for the Ammonia, Butane and Chiorine Analyzers. Power the new
recorders from the 120 VAC Vital Bus.

4. Remove the Bypass function from the existing Reset/Bypass switch and
add a keylocked maintained selector switch on the inside of the TGIS
panel (one per train) to provide the bypass function.

5. Remove the grating between 9 ft. Aux Bldg. and 7 ft. Turbine building
outside barrier door AC101 and install a lock on that door.

ASC #1

1. Place a “HOLD" on all Train A construction activities of the original DCP
and this ASC.

2. Install four (4) 24 VAC interposing relays (2 each for Ammonia and Butane
analyzers) to ensure that analyzer output contacts are operated within the
rated voitage of the contacts. Install 120/24 VAC transformer to furnish
power to interposing relays. Install fuses to provide protection for the



DCP 2/3-6933.00SJ REV._Q_ SH.!4
Affected Section Change No 2

interposing relays and transformer. Modify existing mounting plate for
Resel/Bypass switch to accommodate new components.

3 Replace Butane analyzer EPROM to make Ammonia and Butane analyzer
output contacts consistent in operation.

ASC #2

1. Remove “HOLD" on Train A constructio activities added in ASC #1.
2 Evaluate Ammonia and Butane analyzer analog to digital upgrades.

3. Update UFSAR Table 7.3-24 to correct channel failure effect on system.

B. SAFETY EVALUATION

1.

May the proposed activity increase the probability of occurrence of an
accident evaluated previously in the safety analysis report?

Response: No.

The proposed modification involves physical replacement of existing Ammonia
and Butane analyzers, which are analog instruments, with microprocessor
based digital analyzers. The new analyzers do not require operator or
maintenance support beyond that required for the existing analog units. A
failure in the output of these analyzers will not result in an increase in the
probability of any system malfunction resulting in an accident.

This change requires modification to the TGIS panel to install new analyzers
and components. Civil calculations have determined that Seismic Category |
requirements for the TGIS panel 2~ its installed components will continue to
be met. The electrical [oading calculations have determined that the additional
load of the 120/24 VAC transformer and relays remains within the a'lowable
loadings of the class 1E 120 VAC bus and the 125 VDC battery system. Since
the moditication will not affect the existing train separation and redundancy, no
failures to other systems are possible.

The probability of occurrence of a toxic gas release as discussed in Section €.4
of the UFSAR, will not be affected by the proposed modifications made in this
DCP and ASCs since this system does rct have an interface with toxic gas
hazard sources,
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The Toxic Gas Isolation System is not a precursor to any accident previously
evaluated in chapters 3, 6 or 15 of the UFSAR, therefore, the proposed
maodifications do not involve equipment that would adversely impact any other
accident scenarios previously evaluated.

May the proposed activity lnérease the consequences of an accident
evaluated previously in the safety analysis report?

Response: No.

The Toxic Gas Isolation System is credited with isolating the Control Room to
prevent a toxic gas release from exposing the operalors to unacceptable
concentrations of specific toxic gases. The TGIS system is not credited in any
vther UFSAR accidents previously evaluated (Control Room Habitability
Systems UFSAR Section 6.4),

The consequences of a postulated toxic gas release will not be increased since
there is no change to the functional design of the system. This change
provides more accurate Ammonia and Butane analyzers, and additional trend
information at the recorders. Instrument response time and Technical
Specification setpoints are not altered by this change. The increased accuracy
of the Ammonia analyzer provides additional allowable value margin based on
the analyzer specifications as documented in ICCN C-2 to Controls Setpoint
Calec. J-SAA-001 Rev 1.

Therefore, the proposed upgrade of Ammonia and Butane analyzers will not
increase the consequences of an accident evaluated previously in the safety
analysis report.

May the proposed activity increase the proba: ity of occurrence of a
malfunction of equipment important to safety evaluated previously in the
safety analysis report?

Response: No.

The proposed equipment modifications are made within the TGIS panel with the
exception of the lock on door AC101. Instaliation of these analyzers will not
impact environmental parameters of any safety related equipment or require
increased cabinet cooling or increase the burden on HVAC equipment based on
vendor analyzer specifications. The new installation will maintain the existing
Regulatory Guide 1.75 separation between the safety related and non-safety
re'ated systems. This equipment will not reduce the redundancy of the system
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and no protection features will be modified. The specifications for the new
analyzers increase the accuracy and reliability of the system thus effectively
decreasing the possibility of a maifunction. The addition of the recorders
provides for trending data only and will not affect the function of the TGIS
system since the recorders are 1E qualified, Seismic Category | instruments
which is consistent with the remainder of the system. The additional loads on
the vital buses have been satisfactorily analyzed. Likewise, the modifications of
the reset and bypass switches, which will be administratively controlied, do not
affect the functional design of the system. The bypasses are consistent with
the requirements for Non-NSSS ESFAS equipment per UFSAR Sections

7.3.1.2 K-M. The function of the barrier doors will not be changed by this
modification

The addition of interposing relays is to provide proper operating voltage for the
vendor furnished analyzer contacts. Fuses are provided for the protection of the
added relays and transformer. The modified mounting plate and the added
transformer and relays will not affect the function of the TGIS since all added
components are qualified, Seismic Category | which is consistent with the
remainder of the system. Calculations have determined that the load increases
to the 120 VAC vital busses and 125 VDC safety related batteries due to all the
proposed modifications are insignificant and fall within the margins provided
and no changes to the battery loading profile and the emergency diesel
generator loading profile are warranted.

The new microprocessor based analyzers will be installed in the same TGIS
panel as the existing analog analyzers and meet the seismic and environmental
qualifications of the existing analyzers. The existing train separation,
redundancy and independence will be maintained. EMURF| interference
protection for the FIDAMAT & Butane analyzer is based on vendor certification
(see Altachment 1). EMI/RFI| interference protection for the ULTRAMAT 5
Ammonia analyzer is based on an engineering review of current vendor test
data. Existing administrative controls prohibit the use of portable radios in the
vicinity. Faraday shields and lead lining are provided in the TGIS panels to
raduce the chances of EMI/RFI affecting the operation of these analyzers.

Each analyzer microprocessor is a self contained unit and therefore a random
software failure in one analyzer will not be propagated to any other analyzer.
Additionally, each train is powered from a separate vital bus and any power
transient or spike in one train will not affect the operation of the analyzers in the
opposite train.

Common mode/cause software failures are considered uniikely based on the
relatively simple design, certified software change control and commercial



DCP 2/3-6933.008J REV._Q SH.22
Affected Section Changg No 2

operaling experience of these analyzers. The following is summary of the
commercial operating experience as provided by the vendor:

The vendor reports that approximately 10,000 ULTRAMAT 5 analyzers
(Ammonia Analyzer) have been sold with a corresponding operating time
of approximately 25,000 unit years. While all these analyzers do not have
the same software version as the ones to be instalied at SONGS an
engineering review of the software changes to date has been performed
and changes were not required to correct potential common failure modes
or silent failure modes. The vendor states that 2 failures were reported,
approximately 4 years ago, that had an undefined failure status (silent
failure). 2 failures out of 10,000 units is an insignificant failure rate.
Currently there are approximately 800 ULTRAMAT units in commercial
operation with the same software as installed in the analyzers to be
installed by this change. The current software version has not
experienced any “silent failures" or failures that could potentially become
common mode failures.

The vendor reports that approximately 600 FIDAMAT 5 analyzers (Butane
analyzer) have been sold with a corresponding operating time of
approximately 1,000 unit years. While all these analyzers do not have the
same software version as the ones to be installed at SONGS an
engineering review of the software changes to date has been performed
and changes were not required to correct potential common failure modes
or silent failure modes. The vendor states that there have been no failures
reported that had an undefined failure status (silent failure). Currently
there are approximately 100 FIDAMAT units in commercial operation with
the same software as the analyzers to be installed by this change. This
analyzer also has a “watchdog” timer feature that wil! alert operators, by a
channel failure alarm, of processor malfunctions. The current software
version has not experienced any “silent failures” or failures that could
potentially become common mode failures. Additionally, current revisions
of the software are maintained in accordance with 1SO 9001 standards,
and the vendor is ISO 8001 certified. Based on simplicity of design,
industry experience and certified software change control, it is considered
unlikely that an unalarmed “silent failure” or a common mode failure will
resuit from the installation of these analyzers. Therefore, common mode
software failure is not a significant failure mode for the replacement
analyzers. (See Attachment 1)

Therefore the proposed digital upgrade will not increase the probability of
occurrence of a malfunction of equipment important to safety previously
evaiuated in the safety analysis report.
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May the proposed activity increase the consequence of a malfunction of

equipment important to safety evaluated previously in the safety analysis
report?

Response: No.

The replacement analyzers will provide more accurate and reliable toxic gas
measurements, as determined by vendor specifications and acceptance testing,

and the installation is consistent with the Seismic Category | and 1E Electrical
Separation requirements.

The installation of the interposing relay and 120/24VAC transformer is
consistent with the Seismic Category | and 1E Electrical Separation
requirements.

No new failure modes are created by the proposed modification as Jetermined
by a review of UFSAR Table 7.3-24. This table is being corrected by this
change to show the effect on the system when the sensor fails low. A low
sensor output of the Ammonia or Butane channels resuits in a ioss of
redundancy instead of system isolation. This is the channel failure
configuration of the existing analog analyzers and is unchangad by this DCP.
This candition will result in a channel failure annunciation that aliows for
immediate detection and therefore does not resuit in a potentially undetected
pre-existing failure. Therefore the proposed modifications will not impact any
other safety systems or accident mitigating systems and there will be no

increase in radiological conseq iences due to a malfunction of any equipment
important to safety.

The failure modes of the new microprocessor based analyzers are the same as
the existing analog analyzers. Postulated hardware or software failure in the
Ammonia or Butane analyzer of one train will only affect that train and is no
different than the failure of an existing analyzer in any one train. These
analyzers are based on individual microprocessors and simplistic design of
system architecture. A common mode software failure is not a significant
failure mode for the replacement analyzers. (see response to question 3 and
Attachment 1). Upon loss of power the the Ammeonia and Butane analyzers will
actuate similar to the existing analyzers. Upon restoration of power, the
analyzers restart themselves, default to the last operating parameters at the
time of loss of power The analyzers update with the previous operating data
parameters as soon as the system is ready {warmup and initialization time) to
analyze the sample flow. Theretore the loss of power will not adversely affect
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the operation of these analyzers and will not adversely affect the contro! room
HVAC system.

The basic operating instructions for ail analyzer processors are permanentlv
elched in their respective EPROMSs to avoid changes and/or deletion as a result
of operalor error. Adequate saféguards (three levels of password protection)
are provided against inadvertent deletion of field set systemn specific parameters
and calibration and adjustment functions.

Therefore, the consequences of a malfunction of equipment important to safety
are not increased by the proposed modification.

May the proposed activity create the possibility of an accident of a
different type than any evaluated previously in the safety analysis report?

Response: No.

Instaliation of these analyzers will not impact environmental parameters of any
safety related equipment or require increased cabinet coaling or increase the
burden on HVAC equipment based on vender arzalyzer specifications.

The new TGIS Train power supply from the '/ital busses is more reliable due to
battery backup and preovides regulated and conditioned power to the analyzers
and recorders. The Vital Bus breakers are dedicated to each TGIS Train and
include protective fuses. The combined load added to the vital bus due to the
additional relay and transformer will will remain within the allowable loads on
the vital AC or DC battery systems. The TGIS panel is physically separated
into two trains by a seismically qualified steel barrier which provides the
required Reg. Guide 1.75 separation for the redundant trains. All affected
components located within the TGIS panel are 1E and seismically qualified for
use In a safety related system. Eleclrical loading calculations for normal and
emergency power supplies have been reviewed and updated as required, to
verify that design limits will not be exceeded.

Since the system architecture, operation and function of the toxic gas isolation
system are not changed, and based on the response to questions 1 and 3 of
this safety evaluation, the Toxic Gas Isolation System cannot create any new
accidents and the modification of this change will not create any new failure
modes thzt would result in accidents of different type,
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May the proposed activity create the possibility of a malfunction of
equipment important to safety of a different type than any evaluated
previously in the safety analysis report?

Response: No. p

There are no plant functions or design bases changed as a result of the
proposed modification to TGIS. No new failure modes are created by the
proposed modification as determined by a review of UFSAR Table 7.3-24.

This table i1s being updated (corrected) by this change to show the effect on the
system when the sensor fails low. A low sensor output of the Ammonia or
Butane channels results in a loss of redundancy instead of system isclation.
This is the current channel failure configuration and is unchanged by this DCP.
This condition will result in @ channel failure annunciation that aliows for
immediate detection and therefore not result in a silent failure that could lead to
a pre-existing failure.

The modification of the time delay relays does not affect the fail safe condition
of the final TGIS output relay. The signal processing and indication are digital,
however it does not present any new single failure modes. The QCII, Seismic |
classifications of the proposed modifications to TGIS are consistent with the
current TGIS System,

The addition of the 24 volt interposing relays does not affect the fail safe
condition of the final TGIS output relay. The QCII, Seismic | classifications of
the proposed modifications are consistent with the current TGIS System.

The new analyzers meet the seismic, and environmental qualifications at the
same level as the existing analyzers. The new analyzers have adequate
protection to EMI/RFI interference and the modifications will not adversely
impact or reduce the protection level available. Additional protection is
provided by maintaining the existing auministrative controls on the usage of
portable radics in the general area. The environmental parameters in the area,
such as temperature and humidity, will not be impacted by this change.
Therefore there will be no adverse effect on the opeiation of any equipment
important to safety located in the vicinity. No increased maintenance or
operator intervention will be required for the new analyzers.

Based on the response to question 3 of this safety evaluation, the probability of
a common mode or commeon cause failure remains sufficiently low such that it
can continue o be excluded as a credible failure mode.
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Therefore, the modification will not create the possibility of a malfunction of

equipment important to safety of a different type than any evaluated previously
in the safety analysis report.

Does the proposed activity reduce the margin of safety as defined in the
basis for any technical specification?

Response: No.

The proposed modifications will not reduce the margin of safety as defined in
Tech Spec Sections 3/4.3 and B3/4.3. Table 3 3-3 which defines operable
channel requirement is unaffected by the proposed modifications. Table 3.3-4.
ESFAS Instrument Trip Values, Functional Unit 10, defines the Setpoinis and
Allowable Values for TGIS. No Tech Spec setpoints are changed as a result of
the proposed modifications. The current Allowable Value for TGIS on high
Ammonia is < 100 PPM per Tech Spec Table 3.3-4, Functional Unit 10 The
calculated value for implementing the Tech Spec Allowable Value for the new
Ammonia analyzer is < 88 PPM. This value is more conservative than the
existing Tech Spec, and it may be implemented without reducing the margin of
safety for Toxic Gas Isolation. The analyzer response time specifications and
test data show that the new analyzers are equal to or better than the present
instrumentation. Therefore the response times defined in Table 3.3-5, including
instrumentation, logic and isolation damper closure times, are not affected by
the proposed modifications. Response Time testing will be performed prior to
the DCP closure.

Bases 3/4.8.1, 3/4.8.2 and 3/4.8.3, A.C. Sources, D.C. Sources and Onsite
Power Distribution Systems, have been reviewed and based on the analysis
performed, the defined margin of safety will not be reduced by the proposed
modifications.

In addition, the proposed modifications do not affect the testing methodalogy or
other bases as defined in Tech Spec Section 83/4.3,

Therefore the proposed modifications to TGIS will not reduce the margin of
safety as defined in Tech Spec Sections 3/4 3.
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ATTACHMENT 1

The following pages provide vendor submittals pertaining to the ULTRAMAT 5§
and FIDAMAT 5 analyzers, including certifications, basic block diagrams and
supporting data.
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Deparimant Name Jurgen Schéncwerk
Neme : ‘Lt Strale :
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Seltenzani IRkl dieser Seite Datum
Numbet of Pages 3 1 iagl, thic Pace Daie 12.12.93
FIDAMAT 5/ ULTRAMAT &
Dear Sandy,
dear Stevs,

You gave us a hard tima becauee moet of our internal documentation ia in German,
Fnclosed is what we managed to compile in English.

Concering EMI / RFI, | have enclosed the original EC Cenrtlficate of Conformity far the
FIDAMAT (in German only). (As you knew, CE is @ must for Jeliveries in 1886.)

The ULTRAMAT § has nct been certified yet, but | have enclesad ell availeble test

infarmation to date, which is valid for your unit.

The tests were made In our test center in Karlsniha. Wa sincerely hope that wa don't need

to translate all of this.

With beet regards,

/a%w £liszen
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;:‘::'am::?a. Sandar Siemens AG

Cic"::‘w Southern Cal. Edisen Co, Sf:}:.“:fﬂ AUT 35 V2

éé?.tu:?a Controls Enginsering ::f‘“‘: Jargen Schdnavwerk
:::: Jim Radmen g:::z‘ Semansallas B4

f:-ﬂm San Clamente 8,’:‘_‘..,” 761&7 Karlsruhe

Telefon Telalon -
Telaghone g Teisohone +48 43/ 0721/885-2747
el Teistae w25 45/ 0721/ 585-6802 /
Soltanzan! Inki. dlesar Sells tum

NumbBer ol Pages 2 Inc!. this Pace Cete 24.11.85

Sleme.'s ULTRAMAT and FICAMAT
Your fax to Glann Schuelks ¢t 17 Nov. 83

Dear Jim,
I'm happy o answar all your questions positively, as follows:

raf. 1. Of course we are cerified tothe ISO €000 system, specifically to ISO 80Q1
(design, develepment, preducton, installation, end sarvicing). A copy ¢f the
certificate is attachad.
You can imagine that a largs company such as Slemens has quallty standards
end procedures fer evenytning, which adds up to tons of paper

(et 2. For example, the FIDAMAT has an Integral "watch dog" function:
e:ror 1 indlcates *processcr-siave defective’ '
error 3 indleates “heating o, .. due td overheating end shut-off
errer § indicates E-PROM check faulty (check sum check)

Additionally, tnere ls & cantinuous parameter plausibility check:
errar B with various sub-No's indicate which parametsr
See also the manuals for further referance.

cef. 3. Alstart-up check sum is chacked. Replacemant of E-PROMS with same software
version must havs tha same chsck eum. Updated sofiware will result in & new
check sum.

el 4. Wa have more tnan 600 FIDAMAT and several thousand ULTRAMAT in the
tisld. Maltunctions of sub-ccmponents are really rare, if §0, an 2lerm was aiways
set off. Up 1o nzw we have no! experienced any *hidden fault®.
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150 9001 CERTIFICATION FoR SIEMENS AG

R T 1 FI1CAT E

QS Deutsche Geszlischaft zur Zertifizicrung
von Qualitdtssicherungssystemen mbll
(Curiman Assesiutivu fue the’Cartl (lestion of Quality Systews)

bersly cutlifies, that (he wouipany

SIEMENS AG
AUTOMATION GROUP ( AUIL)
‘I'oss and Meusurement Systems,
Process Autemation ( AU J)
R&D, Pruduction, Sales and Service
Kaslsruhe, Beoclin, Hagznuy, Munich

Las implemenial aud gew maitialpg a

gualily systeul.

A quiliiy 2uh pertecaed by DQS hue verilizd that
thls yuality sysiaan (aliiis s requirewsuts of the (utlaw!ing siagdard:

DIN 18O 9001

Quality $ysisms
Model bor quality agsuragcs in desigh/develvpuent, prraductivu,
funtailadoy saif seeviving,
(deatival with IS0 RU0L ¢ [UET, EN 2900) ; 137, BS §750 Parc 1 1 19¥7)

i cartifianie is vaiid wntii May 05, [WVé
Cantilivnte Registration No. 19 656 -0}
Frankfuet aws Mwn, May 0hi, 1993

‘Pula weriificare [s Lased ou a guelity adit ju wwoperatian
with (e VOU bt wad Zeaifizleenugaiuntitut YD1 Prolstelle
<« Verbaud Deutschar WUektrutechniker (YUOLU) €.V,

~./‘.w\sm:.\'

Oilesn Mogrug Fraskier: 87 Augon SulienaSvatle 20 Dausy Gaitbe 30, Burg gratesanls

UeSCRAZISEULIRNUNG : YR - 171

A /Pﬂ‘/c’/u VLA

¢
4

DCP 2/3-6933.00SJ REV. Q0 SH.30
Affected Section Change No 2
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SIEMENS ATTACHMENT 1

Qualitatspraf-Zertifikat nach
Quality Inspection Certificate to

- Certificat d'Inspection de qualité conformément a
DIN 55 350-18-4 2.1

Bezeichnung der Liaferung/Laisturg/Menge 2x off FIDAMAT SE-|

Cescripticn ef the supplies/sarvices/quantty " Fab-Nr.: FD-251 FD 72’:;1‘20‘08A12‘1A80

Césignation des feurndures/senvicen/quaniites BN S W T
2x off ULTRAMAT SE 7MB1120-1PE(4-0881
Fab.-Nr. . FN-287, FN-288

Kunen Southem California Edison

Custerner

Client

KunderauRmagsnummer 430003-Q-R351-£1601

Custarner order No,
No de commande gllent

Autmagskenrzeichen des Herstellers 50901254
Manufacturer's crder reference
Reférerce de commance cansiruciewr

Bemerkungen
Remarks

32

.00SJ REV._Q_ SH.
ion Change No 2

pCP 2/3-6933
Affected Sect

Femarquss

Die bezeichnete Lisferung/Leistung wurde entsprechend den Vergaben geprift und fur
einwandfrei befunden.

The supplies/services described were inspected in accordance with the specifications and
were declared satisfactory.

Les fournitures/services ci-dessus ont été, aprés vérification de conformité, déclarés de
qualité irméprochable, :

Siemens AG

Bereich Autometigienungsiechaix
Autorraton Grovp AUT 3
Division Aviemalisatien

Abtellung/Dienststelle

DepartmervUnit SPA QM

Ceparsment'Sarvice

Namae Unlerschrif { ti ' }u "mi
Narme : Signature ‘ -
Norn Cambani Slgnmn . ‘\ ”‘
On Datum . l ‘l l‘
Lecaion f Qate |

Licy oe g¢lvrarce Haguenau Oute 14.12.18835 ! 1:\!.».”!“ I

I6°S L90GEZSES 12L &v+

WY ST LMY ¥S:E1  $661-23Q-v1

|



ATTACHMENT 1

SIEMENS

General Information ULTRAMAT £ and FIDAMAT 5 :

ULTRAMAT &: units sold approx. 10,000
operating years approx. 25,000

software errors without error message.
2cases ~ Y ;\w._, ap\o .

FIDAMAT 5. unils suld approx. 600
: operating years approx. 1,000

software errors without error messagé:
unknown
Note: In case of timer fault there will be no error meesage, but the unit will go into

a defined status:

- the analog output signal will go tc either 1 mA or + 21 mA
- serial inferface of the unit (as slave) will not answer {o the master

T

DCP 2/3-6933.00SJ REV._Q_ SH.33 |
Affected Section Cha:ﬁe No 2 |

d ST MW coet €ART-Z30-C1T



ATTACHMENT 1

SIEMENS

CPU Hardware | .

FIDAMAT §: CPU: INTEL / SIEMENS 80C32

Walchdog: MAXIM MAX 692 CWE

ULTRAMAT &: CPU: . SIEMENS 8032

Industiial Experienée Data;
With latest coftware vereion dalivered
FIDAMAT §: approx. 100 units

ULTRAMAT G: approx. 800 units

DCP 2/3-6933.008J REV._O_ SH. A ‘ /
Affected Section Change No 2

VAT RIS AT L VL Yovme
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ATTACHMENT |

SIEMENS

Software Structure FIDAMAT §

Operating System OS 32

s | Control of instrument status

s | Data evaluation

—="Intarnal cantrols

Communications
analog and serial interface

keyboard, display

Error and pre-warning detection

Parameter check

DCP 2/3-6933.00SJ REV._Q  SH.35
Affected Section Change No 2

UWTADS DOCN 2 12,199 5m:

“my_moA_TY

T —— —— - 1 Somio ot



ATTAcHMenT 1

SIEMENS

Start / Restart FIDAMAT §

Power interruption ot « 20 ms has no influence, >> 20 ms will cause restan as

follows.

-

Power an

Sclf contiguration of the Proceseor and "Watchdog®

Hardware is set to a defined status

Software self-check (check sum)

RAM testl

A/D converter solf-chec_k_l

Tesl of inlernal communicalion

Initialization of communication

DCP 2/3-6933.008S7 REV._Q SH.-
_ : . H. 26
Affected Section Change No 2

WL TTIO) COC/ 12 1L 1990y



ATTACHMENT 1

SIEMENS

FIDAMAT 51  Sofware changes

Pre-version / lab: V821, d2lead June 30, 1984

Version V1 |, dated August 8, 1954

Values for temperature compensation (Fc.. 71 &nd 73)
are slured write-protected inlo the EEPROM

Version V21, dated Oclober 25, 1984

Other serizl inlerlace slandairds implemented. Instead of

* AK (for automotive industry) now V24/TTY (standard for
ULTRAMAT §6). Limit contacte (at X1 plug) now aceording
to ULTRAMAT 5.

Version V3 |, dater November 28, 1884
Function of LED's for "Not Ready’, "Msas.” and "Cal." and
relay contacts for "Ready", "Meas.” now according to
ULTRAMAT 5,

Version V4 |, dated January 18, 1983

The set value tor burnar air prassiira is naw fantory adjusted
10 550 mbar (previously 500 mbar).

The measuring value will be compensaled to burner air pressure.

- !
DCP 2/3-6933.00SJ REV._Q_ SH.37 |
Affected Section Change No 2 “
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ATTACHMENT 1
SIEMENS |

Walchdog Function (FIDAMAT 8)

-

The watchdog module (MAXIM, MAX 691 CWE) is independanl of the processor,
The processor resets the watchdog timer every 100 msec. If the processor is
caught in a loop the watchdeg initiates a restan of the instrument.

DCP 2/3-6933.0083 REV._O sn.la‘1
Affected Section Change No 2

WIS I 000 L 199%™y

- - mrETLTIALTTY



ATTACHMENT 1
—

pCP 2/3-6933.0087 rev. 0 sE.29
Affected gection Ch

SIEMENS

ange No 2

MOTHFER ROARD

Analog Qurput
: (X1)

|SERLAL

RELAY OUTPUTS
(Reydy / Cal /RangesLimin

INTERIFACE
(RS 21/TTY)(X2)

FIDDELECIOK

{X12)

DICITAL INPUTS
(Fet.5 7 Fou8 / suiocal. /

Stripper/ete) (X12)

Qutput Signal

(potential fres Rzlay outputls

Driver - .

(RS 232/ TTY) Binacy inputs
CPU WATCRDOG

Pregram sterags Detw sterags
(EPRUM) (RAM/EEPROM)

PRE.\.\CPEIF;!R BOARD

Preamplifier /
snp. YV (KTY)

Signal

Flame temp.
(FEROQ)

-

R e

|

Sigaal adjust

raw vollage
[gnitioa

Lontrol

CONTROL BOARD

"?.-c.'swu'.h
(1owv)

| pUMP i

[TEMP. PRYSICS (KTY) b—

[PRESSURE SENSOR H2 et
[?P.ESS. SENS. burmer A!rr———-

SOLENOILD VALVES
(H2/NG/PG)

‘1-";5&1 adjust I
-‘Si;m.l adjust I
*S:sn;l adjuet

Puwer switch for
tolencid valves

OVYEN

W -

Pawer switrh

| 3 Hoasing slemanst LI,

(1107230V)

Oven 1emp.
(PT 100)

Signal adjuzt

DISPLAY DOARD

| KEYBOARD

| BLOWER (4Y)

POWER SUPPLY

r—
Transformer l

ELECTRONICS SCHEMATILY
FIDAMATS ]
KLEIH SIAND 1112.12.95




ATTACHMENT 1
FIDAMAT s RFL CERTIFICATION

SIEMENS

fe—————
S
' e " . N
o EG-Konformitétserklarung . B
. z
Nr. 3405/11.95 cio
o
- . g
Hersteller: Slemens AG E &
Bereich Automatisierungstechnik =L
Me3- und Praftechnik, ProzeBautomatisierung 2 g
O -
Anschritt: Siemensallee 84 e
76181 Karisrune mo
Bundesrepublik Deulschland -
©w T
. @
. Yy
Predukibezeichnung: Fidamat 5& ~ O
' ; TMB1a20- XXXXX-XXX0 Y
3]
.5

Dia be2eichneten Produkte stimmen mit den Verschriften folgender
Europidischer Richtlinien Uberein:

8§9/336/EWG Richilinie des Rates zur Rachisangleichung der Rechisvarschrifian dar

Miltgliedstaaten Gber Jie elekiromagnetische Venrdglichkeit
gedndern durch RL 91/263/EWG, 0231/EWG und 93/634EWC ces Netes

73/23/EWG Richllinle des Ratss zur Rechisangleichung far Hachtsvorschriften der

Mitgliedslaaten Lelrellend elektrische Belriebsminel zur Verwendung
innerhelb bestimmter Spannungsgrenzen
gedndert durch RL §3/88/EWG ces Rates

Nachfolgende harmonisiente Normen werden gngewendet:

EN 50081-1
EN 50082.2
EN-§1010

Anbringung der CE-Kennzeichnung: 85

Sismense Aktienge ‘cllschaht

Karlsruhe, den Ts. #4.¢"

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

CQ..**"UF Q W

Dr. Wenat A:ml.n:slole Gier, Bevesaloiung

Otese Lgarm; pescnainiyt dle Uberensemmung mit 9en genannien Richifinien, ist jedach keine Zusicheryng von Eigen-
schaftenim Sinne dos Produkinattungsgesees

Dia Sichartaichinweics Aar mitzelie'enen Produbtdckumenatan cind 2u dodehian




8.2

9.21

The symbol

The LED *vaming” flashes onthe control panel. The cause of the wasning can be scanned using
*ENTER", Further measurements ar2 pessible in this state. The analyzer may fal if the cause cithe

AT TACHMENT 1

warnlngs and Error Messages

Warnings

precedas each warning.

viarning s not eilminated.

Numbe? Ceause ol varning Causes, notes
i In gisplay
:
7 ! pr100 temperature of physical section tautty
| o outside the limhs
' !
|
72 | The 2nd P1100 temperature of the pUMP
| (check measurament) is faulty or outside the
imis
73 Temperature cf elaclronlcs seciion outsice
) . thalimes (O 80 *C) or s2nsor faulty
7e Fan faulty
78 Ternparature devialion in pump camparison
(2nd P1100)
78 The fow of santre! air is 100 high Fine: increasingly sentaminated,
pamp diaphram leaks,
' fing inereasingly blocked
77 | The flow & comiol gir s too low Tne owilet resirister of the gas ’
) outlet is blocked
28 | Tempsratre of physical section outsig2 tne
limits (0 10 82°C)
79 Hydrogen pressure outsids e limns The limits gefined in function 37
have been violated.
Hydrogen Input pressure Is too
high o too low; this warning may
2lse Be produced i the limits are
103 close and thera are extrems?
varations in atmaspharic press:

ure.

DCP 2/3-6933.008 Q
" J REV.
Affected Section Change Ngﬂéﬂ-

LOGESES 124 b+

UA ST IMY £1:861

$661-230-11
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ATTACHMENT 1

Causes, noles

-
| Numuer Cause of varning
In display
80 Sample gas pressure outsice the limits
£ Flame ot
€2 Di#eranae Dedween j2st 203 current 28020 call
prations >3 %
83 Ouput current 1 used fof imernal vaiue
54 Measured value exceeds full-scale valuz of
largest measuring range
83 Strippar (option) faulty
g5 nzarract devize eonfiguration
(only in “2utocal” mode)
87 Less than four setpaims have 2een eni2red
(anly in “awnozal” mode)
£s8 Incorrect measured valuz

The limits defined In funstion 38
have been violated.

Combustion air pressure (son-
trel gir) is 190 high of 100 low]
sample gas Inlet faulty (pump,
fiter, lines); this waming may al-
so be produced if the limiss arc
100 close and there are extrame
varaiions in aimospheric pres:
818

The exazt value for new/cld can
ke ssanned using functisn 38

See lunction 62

Redefinz full-scal2 value
‘ (funstion 12

|rlarm sarvice

Upen changeaver from 102l 1o
sing'e calibration only the mea-
suring ranges with st values will
te calibratied

Fesalisrate device using

F funstien(s) 5 and/or 8

DCP 2/3-6933.008J REV._Q 2
- " SH.4
Affected Section Change No Z*Q
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9.2.2 Feulls ATTACHIME NT 1 ) ..

The symbo\Hpncoﬁll each fault,
/

The LED “not resdy” fiashes onine control panel. One of the following error messages appears
vhen you press *ENT ER". '

Number \ Error message - Comment
in displey |
|
I
1 [ Slava faulty Pull mains plug immediately,
I inform service
|
2 \ Hardvare fault Inform service
. 3 | Meatirg has switched off RESET e
Py \ ES“ROM jumper must be s&t Ioiorm sanvics
3 " r arameter siorzge test not carrled out See_‘fa. next p2ge bt ons \
8 ‘ £PRONM faully Order replacement frem |
manuvtasiure:
19 : Senshivity 100 low Insorract calibration gas,
sorrect measuring rangs,
ses functions2and 6
40 Oven temparaturs outside limits of P00 Cneck contacis
faulty
41 Pump temperature cutside limhs or P1100 Check conlacs
faully
42 Sample gzs probe temperature otsice Check con:asts 3'
limits or P2100 fautty i
23 Sarmpla gas line temperature outsida limits Check contacis
- or P1100 taulty
24 Flame monitor faully Chask contacts
45 Flow senesr temparature outside limns of Check comact!s
P1100 faulty .
és Flow outside limits or sensor faulty Check conzacts
' a7 Sample gas pressure 100 high or too low of Check eylinder prassura,
‘ pressure seneor faulty readjust, theck pressure s8nsof

DCP 2/3-6933.008J REV._Q SH.43
Affected Section Change No 2

®
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ATTACHME NT 1

Number W Error message \ Commert :
indisplay
48 Hydrogen prassure 159 high of 190 low of Check cylinder pressure,
pressure senso’ fad'ty resd)ust, check pressura sansor
43 High-varage drsid2 liriis Check whethef high-voltage line
- is connecied
$0 Operating veiages outside s2tpoints Check power supply and con-
necitions on manstarmer
51 Flow 100 high Check outet restrictor,
examine for leaks
52 Fiew 100 low Filter contaminatad,
pump faulty,
. ) line biocked
83 | Oven temperature ssipcint exceeded of
tallen below
84 pPump temperalure setpoirt exsezded of
fallen bealow \
|
&3 Heated line temparalwre setpolnt exceeded
or talizn ba'ow
85 Sample gas prabe termperature setpoint
axceeded o fallen beiow
57 Cambustian slr/sample gas pressure too low | Combustion 2it ling intarrupted
) Flams does not ignite (32 min) Check gas ficws
8\ Pump do2s not stat Chezk sample gas pressure

DCP 2/3-6933.008J REV._ 0 SH.44
affected Section Change No 2
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ATTACHMENT 1

——

SIEMENS

Software Structure ULTRAMAT §-

Operaling System (time sharing

b—— | Control of instrument status

| Data evaluation

internal controls

Communications

analog and serial interfaca

keyboard, display

Error detection

Parameter check

pDCP 2/3-6933.008J REV._ O S«Iz{j_(pj\
[ Affected Section Cha;rlgiNo |

WATEID6 208/ 12,12 1006we

on'g JONFPSAS 17/ AL+ A ST



ATTACHMENT 1
SIEMENS |

Start / Restart ULTRAMAT §

Power interruption of « 20 ms has no intluenca, >> 71) ms will cause restan as
follows:

”

Power on

Sclif-configuration of the Proceeser

Hadware is se! to a defined status

Sofware self-check (check sum)

RAM test and initialization

A/D converter stanrt

Paraineler loading lrom EEPROM inlo RAM

Initialization of communication

DCP 2/3-6933.0087 REV.

Affected Sec -0 SsH.47

tion
==Change !fo 2

VATADS SO/ 12 1L 1eamn
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ATTACHMENT 1

Fauit messages Heote
Ve '@w y29 press ENTER, the fault aumber s disdlayed Check tha tunstior. under the fauls
(vee the foliowing). Aher carrectien, further fauit s avmber and entar ¢ Lot value
duplayed f neswiaary el ascording 10 tert protece! and flow chanm
Faul Mo, Cavid luw.hmml of oparating
tunctimns
1 Nyumbera! measuring elementy $\
H Code i 30 (or.*.*)
3 Cede? $3 (00.°.%)
3 Code3 5G (02.°.%)
3 AMIgALE T8 OWVIEVE curtent ! §2 Entericentfier O
6 Lsnigned 10 OULPUT Curreat”y” §3 Entericentitier0
7 Chopper frequensy 1917 Phase
1" Number of measuring ranges 51
12 tAeasuring ranges i
13 Phaie 1
Iy 14 lers seTpoint value |43 )
18 $pan alisration [ 174700 -
16 Sertlivity satpoint 718
\7 Lowwer rang2 «aiue n
18 Usperrange value 3f WA 12
13 Relation URV 1 € .2 <3 <. & netrespenied 1"
20 umntvalves 1948
3 Zers &8
ai Sensitivity scan) 12:7/%
23 Compensausn of tamperature 5 (Terssathng)
24 Zero 7\ idenuier
23 7Y Weatfier 2
28 71 w@enuiier 3
? Cempensation 3f presiure § Teroserting)
28 Tern “ 72 wentifier 1
23 71 denntier 3
» 71 :gervhier 3
N Compasationo! wemparature 73 identifier
n Sersuvity 72 identitier 2
33 73 identitier 3
34 Cempensation of pressure 74 dentifier 1
35 Sensitivaey 74 identifier 2
38 74 identifier 2
7 Time camiant Ty, | 13
s Synsmic Aglse suppressian |1‘
23 Lingatizatisn J31
| ( 3] J Fullscale of phase 135
4l Euw (R4
Serialimterface
00 Flow raten Bavd 30
201 Transter procedure L1
02 $ymbois: Start-, End., Don't Care |}

Table 9.2 List of favlu

|

hange No

.0058J REV._0Q_ SH.

Affected Section C

pCP 2/3-6933

|




ATTACHMENT 1

List of fault messages
. Display FauRt message Nate
vy Cranper metar faully salect funcuien &0, icenther \:

; . Steacy dnpiay: lampcetesuve
- (tig 6.4) N
A . ussteagyduplap Al 31 %

V3 Measure Flaw gas rate 23 iow puit obf the pushBumen dthe gay lcw
Vi Adurmment rase 13 lower than < 0.3 limin, Tre faun
’ message i shen cancelied,

Vs pacameiat memary ten favity Sae Vi delow

S ] tprom defective ' Peguest 3 Aew one attre manylicisry
and replace.
Analeg ovtout: 02/4 A

vid Measuring sricge Crannel s Cagendl ¢ voltage | Grid cannecuon:

v1s Measuring sndge. Channel 1 e > lemv Crect resistors end (oA

Vig Meaturing Bricge. Chanrel 2! (Sespaint € WY MV) Anilog owtput: 0@ mA

vig Channel b
visg Channel 2 Zers Biaswsad e
vt Channeld

Seeiecuon 1032

.JL,__ AR PR T S .

Va1 Channel 1 YWrong ahsraning gas)

vi2 Channel2 Signalvomage #uring seastvity wrang MR?

va3. Channel 3 adjuitment 100 low

Vie ~amperature sensar faulty (See datesvar) Shon cireuit? pnase fallired -
vis Baremednd sighal tanmitier > 10V er < oV

V2§ (R source current ovt of tolerance iR gauree faulty? (2, = 15 0)

7 Disturbance euring sReL agjviiment (ngnaivomage al

AD tonvertiar 100 I for avtamatie tandration)

vas Output current iy villized farintemal ghyskal valugs

See function 82

28

Ouwmput current Ly, ihzed farinternal phyrdal valves

Sep tuncuion 62

e A P

‘8 Parametar mamory testiauity 1) Prass for 353 untitfunaea 83
appears on thesmall disglay
Funetien 50 enas'es 4 new tading of
the unn (see bunczon S0V
Load ZAM with funcuon S3and
raenterimrLal date asterdingroiTe
satting sz oA theunrt.

@l’hl device does nat reipead 19 ENTER

T

{32k the foliswing)

DCP 2/3-6933.00SJ REV._0O  SH.A
Affected Section Change No Zﬂ_:l




ATT4Ac HMENT_1
e

DCP 2/3-6933.008J REV._Q SO.2X “
Affected Section Chanie No 2

SIEMENS

ULTRAMAT 5/OXYMAT 5

Yhat's new wit

hsofiwareversion 11 ( Darep  7-4-1988 )

Function

Description

14

dynamic noise suppression:
bug tleared: uniertain random behaviour for
instruments where only one measuring range is
programmed

19

limit value setting:
with “0° individual ranges can be excluded

25

DressUTE SENSOF raNges;
“0" for-50... + SO mbar
“1° for-200 ... + 200 mbar

32

cross interference correction;
"1" . constant factor
“2° -variableinput (external)

38

eutomatic phase adjustment:
can be interrupted with “clear”

status contacl: ..
atbeginning or end of cablibration procedure

§5+ 57

EE-Prom:
calling and filing user-data

60/5

display of internal physical values:
shows “--* on display, if no pressure sensor installed

6178

|display of measuring variables:

display of actual ampiification facior

78

—— . ——— .

amplification factor (0-12):
unchar;?ed during calibration
.0. .o
“1*-.on

82

storing first fault:
first faultlis displayed until cleared

blinking lim.-LED on lim_-alarm

blinking store-LED duting sample hold

' .t-Jl.indE‘in? autocal LED during autocal procedure
P

ay slows measuring valua

limit alarms not active duting avtocal procedure

end-value hasto be entered |

u30

fault status signal for heating

for suppressed ranges full linesrization curve from zero te

> ————




- ATTACHMENT 1

DCP 2/3-6933.008J REV._Q_ SHEH.2\ ‘
Affected Section Change No 2

A - N Y, Rl PR ————

SIEMENS

ULTRAMAT 5/0XYMAT 5

What's new with sultwate version 12 CMA)« /939)

-

Function Cescription

17 total/single range calibratien:

: only ter dual channel anlyzers:
autocal possible with only one cal.gas mixture; nosingle
range calibration only total range calibration allowed.

24 sot‘.ing current output:
"2 -added 2 ..20mA
27 outputsignal:

1. “output signal ot measuring value during fault
conditions, e.g., warm-up line e
"0" . outputsignal 0/2/& mA during fault conditions

ull fauit displays deleted, therefore instead blinking display
uil2 when overranged (> 21 mA)

. - Dblinking "not ready” LED during fault conditions.
Display of n...faults by pressing ~ Enter”; with “clear”
backte -easuring display

LO90TSES 1TL Ave v4 ST AINT LS:i5T . §551-230-C1
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ATtTAcument ]

ULTRAMAT 5/0OXYMAT S

What's new with software version 13 ( DArg) o0l- OB~ f99°>

Function

Description

2272

remote initiation of zero and span calibration.
in this case only the cal. functions 5 and 8 are initiated;
span Lalibration is only possible with 1otal range
calibration (17/0); optional PC Board "autocal-beard” is

required; autocal with solenoid valve switching is not
pessible,

terminal contacts: see manual

25/2 -

pressure sensol ranye:
added: 1.000 mbar +/- 400 mbar
1.000 mbar = 0 on display

£1°S  L9BZS4S 1TL Bbe

WA ST 1N LS:8t  $681-230-21

o



SIEMENS

DCP 2/3-6933.008J REV._0Q _SH.S3

_Affected Section Change No 2

ULTRAMAT 5/0XYMAT 5 :

What's new with software version 14 ( Dared  JUNE "9!)

Function

Description

44/3

autocal with absorher operation
after normal zerg and span calibralion (L 44/3 allows
setting the purge time for sample gas through sample
call and fiowing reference c2ll bypassing the absorbder
for new zero setting/calibration,
(see manualfig 9 1¢cand 3 3 a/d)

25/3

pressure sensor range.
+/- 400 mbarwill be displayed in absclute readings
600..-..1400 mbar under fc1 60/5; also valid for fct 72 and
74 (pressute compensation)

2711

analog output during fault conditions:
limit values are also aclive

61/9

gain factore display :
this factor allows better fault or trend analysis (e.g.
leaking detector) by comparison with documented
factors (tactory)

value Fet 6172
Factor =

valuerctel/3

93

calibration of pressure sensor:
adjusting of max. +/- 20 mbar;
don't forget to enter a value under fct 93 (or “0° If no
other value is available)
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Function Description

93 +  3ncreased display resolution:

- .valid for measuring values and set values for zero and
(¢cenT'D) span;

due to the 4 172 digits the following principal displays
are possidle:
0000 19.99%
20.00... 199.99
200.0... 19%9.9
2000 ... 19999

measining range resclution
< smallerthan

0.001

i g
i
o
o
o
~
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ULTRAMAT 5/ OXYMAT §
What's new with sohware version 15 ( DATED 3-11-1992)

-,

Function

Description

16

ran

ge LED;
bug cleared: range LED did nut correlate Lo actual renge
during autocalibration

74

compensation of pressure influence:
?u cleared: input of data influenced occassionally also
72

autoranging (only OXYMAT 5):

auteranging possible even when reference gas
concentration is outside measuring range; e.g.ranges
0-10%/0-25 % with reference gasair (21 % Q)

display of overranged signals, but blinking

91'S LIOTSSS 1L &kt
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ULTRAMAT §/OXYMAT §

What's new with software version 16 ( DaTeD 10 -19- 1992)

Function Description

" Specifying start of scale value (only UUTRAMAT 5 - 2 R):
the start of scale valuc can be changed separately for the
second channel

. - autecel with single range calibration:
bug cleared: range LED's and reading was not always
‘ ‘ correctly indicated during cal yas purge times;
- . ' the span calibration for single range calibration starts
S now with range 1then 2, 3, 4 (previous sw-versions’
started with highest range to lowest).

. - autocal - cal deviation (requirted by German TUV):

: With autocal the zero and span values are compared
with previous values and a specified maximum deviation
(limit), e.g. with TUV-instruments this imit 15 set to € ¥4
deviation. '

This limit can be entered with fct 79, The value is 2
percentage value of (e actual measuring range. On the
ULTRAMAT S . 2 R each channel could have a different
limit.

If the cal deviation is larger than the specified limit the
following alarms show up:

zero cal, channel | u3l
zero col, channel 2 u32
"spancal, channel 1 u33
span cal, channel 2 uid

with this also the “not ready” status appears. itcan be
cleared by a new calibration within the limits or by

o entering new values with fet 73. Wen entering "0” on
fct 79 this cal deviation function is deactivated.

. - second E-PROM required:

due 10 program extentions a second E-PROM is required:
$75610-G4-A902 for ULTRAMAT S »
$795610-G11-A802 for OXYMATS

L The E-PROM for the serial interface $79610.G36-A901 is
then no longer required, this code is now integrated

(but hardware for the serial interface is still required, 23
aption)

L OATLLS 17 Ale
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ULTRAMAT 5/OXYMAT S

What's new with software version 17

Function Description

28

cal-deviation;
C"0" nocal deviation check
"17  caldeviation to the previous calibration on
autocal,
input ot limitin % of measuring range with ¢t 79;

"2"  checking each calibration (2¢r0 and span) against
“factery-calibration”, values stored with ft 57;
limits: .

- zero deviation > 150 % of the smallest
measuring range,
- »/< 4/-30% spandeviation;

the related alarms (status signals u3l ... u34 are not
integrated into the “not ready” status; due to the lower
priotity only the limit alarm contact & is used, for
alarming cal deviation conditions. If fct 28/1 or /2 is
initiated the fourth limit setting on fct 18 is not active.

autoranging with OXYMAT 5 with 100 % 0; reference gas:
autoranging possible with ranges e.g. 98 ... 100 %,
95..100%,90..100 % .

- Analog output4-20 mA:
.stanal display is restricted 10 3,6 ... 21 mA, below/above
is tault condition, (NAMUR-requirement)

- newdisplay board:
C79451-A3210-A502
C79451-A3210-A503
with new software driver which automatically detects
with start up which board isinstalled.

- heating alarm with heated instruments is only active
after reaching once the settemperature value.
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Service-Mitteilung GA-SM 02.94
Gasanalyse/FlUssigkeitsanzlyse

ULTRAMAT 5/ OXYMAT 5, Sohwarsstand 18
ULTRAMAT 5/ OXYMAT 5, software version 18

Folgencie Andarungen wurden mit dem Soitwerestand 18 eingefinst:

1. Signalbereich Analogsignal .
Mit der Funktion 24, Kenrzifer 3, kann der Urterlayu! des Signalbereichs (4 bis 20 mA) ven Bishar
3,8 mA auf atwa minus 1 mA eingastellt werden.

2 Fehlermeldung “u1" Cheppermotor
Die Fehlermeldung "u1® wird wie bisher bei einer Scilwenabwaichung der Drersan! von > L 1%
sesetx): die Stdmaldung "Naot Ready' aber erst, wenn der Fahler lan,er als 2 Sekunden anstaht.

The following changes ara implemented in software version 18:

5 Analoguo-signal

Function 24/0 eguals 4 15 20 mA.

Funstion 2&/% equa’s 4 1o 20 mA. To monitor nagative zero drift the lewest analogue signalis 3.5 mA.
Funclion 24/3 equals 4 1o 20 mA, Te meniter negativa zero drift the lowas! anal a;ue signal is -1 mA,

2. Fault message "u1" choppermoter

The fault message "u1® appears if the deviation of the chopperfrequency fom the set value is > = 1%.
In addition the status ‘Nat Ready’ is astivated if the daviation continues for more than 2 sec.

gez. R. Hauck
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Figure 1.1

Block diagram with test paints
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SECTION 3B - UFSAR CHANGES

Changes are required to UFSAR Chapter 7, Table 7.3-24 to indicate the correct failure
mode for sensor lo failure for the Ammonia and Butane analyzers.

UFSAR/UFHA Change Request No. SAR-23-417 is attached.
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UFSAR/UFHA CHANGE REQUEST

A. IDENTIFICATION
Change Request No.: _SAR-23-417

© Unit 2/3 (provided by Nuclear Licensing)
Title: _TOXIC GAS ISOLATION SYSTEM Date Prepared: _12-21-1995
Document Affected: _UFSAR , Chapter 7 Section: _ Sect 7.3
Orig. Organization: _NEDO / CONTROLS Originator: _ SANDY NEEPER

Originating Design Document(s) or Other: _DCP 2/3 - 6933.00SJ Rev.0, ASC #2

Operating License/TS affected? Eg No ~ [] Yes Section

B. DESCRIPTION

Summary of Change (Attach additional pages as required): Revise the failure mode on low

sensor failure for Ammonia and Butane Analyzers

Describe Why Change is Necessary (Attach additional pages as required): _The change is required

to reflect the existing failure mode.

€. EYALUATION
50.59 Evaluation 55 Covered by DCP/FCN [J Reference

D Attached D N/A - No impact on Nuclear Safety
(see Attachment 5 guidelines)

0. APPROVALS (Optional for DCP)

Prepared by: Approved by: A
|

O
Mﬁ%—_ [220-95 : %ﬁ)
1gnature/PAX Date ture/PAX Date

E. FORWARD TO MANAGER, UNIT 1 AND GENERIC LICENSING, IOC ANNEX

F. APPROYED FOR INCORPORATION

Effectivity Date

Nuclear Licensing Date

SCE 26-448 REV. 1 3/94 [REFERENCE: $0123-XXX-5.2) I
DCP 2/3-6933.008SJ REV._Q SH.@?
Affected Section Change No 2
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Table 7.3-24
TOXIC CAS ISOLATION SYSTEM FAILURE MODE AND EFFECTS ANALYSIS (Sheet 1)

Failurc.HodF

Effect on System

Detection

Remarcks

of oene ac
group

Loss
load

of one dc
group

Loss
load

Loss

air

of burner
pressure

Loss
fuel

Analog sensor
fails:

Butane A AMME

Lo (For cioR
derecCTor

Analog sensor
wiring:
Open

Short

of instrument

I HI (PR ChoRINE ,

A

AwaL JZERS)

ING
>

Lo (for AmmaviA &

BUTANE ANALY2LRS

System isolates
System isolates

No effect on systcm

No effect on system

System isolates

System isolates

Loss OF REPUNDANCY

s

Not applicable

Not applicable

Immediate annunciator
on loss of bus

Immediate annuncia-
tion en loss of bus

Xnncdlatc:lnnuncintor
on loss of plant
instrument airc

when cylinder pres-
sure is less than
200 1b/in.2%g

Imncdi.te'annunclntor
and periodic testing

Immediats annunciator
and
TmGPIATE  ANSCA TN
Ay PERIONC TESTING

|~

Immediate annunciacion

eriodic testing

N

Redundant air conditiening and
isolation system actuates.

Redundant air conditioning and
isolation system actuates.

Instrument air not used by this
system.

Operator shifts cylinder manually
te eliminate eventual burner
{flame-out.

Trip-isolates.

Trip-isolates due to channel
failure detectors. — ]

REDUNDWNT  TRAIN AVAILABLE FoR
SysTer LSOLAT (o .

——

e —

/-‘,—’/

————

No analeg wiring

No analog wiring.
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