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Technical Specification proposed change No. 217 requests surveillance test interval change from monthly to quarterly.

Conclusions:
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1. Lxisting setpoint and uncertainties supports Quarterly functional testing of logic.
2. Setpoint, calibration attributes remain unchanged. :
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RCIC Steam Line Areas High Temperature Setpoint_ VYC-462C, Rev. 0
1.0 PURPOSE

11 Calculation Objectives

This calculation is performed in support of the Vermont Yankee Setpoint Program and has the following:
major objectives:

. L. Docurment the loop function and the basis for the setpoint and operator decision points associated.

with that fimction. »
2. Determine the normal and total loop uncertainty and verify consistency with the design basis.
3. Calculate the limiting setpoint and operator decision points. o
4. Evaluate the adequacy of the sxisting setpoint, calibration limits and procedural decision points.
5. Provide as-left and as-found talerances for use in calibration procedures; determine Measuring
and Test Bquipment selection and mmcy criteria; document process oonectlons, instrument
scaling, cafibration memods
6.

VYDEP-13 requires that applicable operating procedures, alarm responses, standard, off-normal
" and emergency operating procedures be included in the evaluation. This requirement is

accomplished by the inter-disciplinary review which supplements the WE-103 review process and
is documented in Attachment O.

—m L ds g\,.-\- 1. lc,c,‘.\ -4
X - 2f2lfeg
This calculation applies to the Reactor Core Isolation Cooling (RCIC) Steam Line Area’s High Energy
Line Break (HELB) detection switches in the RCIC System. The specific cumponents to be addressed RIS TLIES
RS e
TABLE 1 C:mpnm Mﬂuﬁ&a

Bef. | TAG Nomber Location Description | MFG Model CWD ‘

6.6, |TS-13-T9A Steam Tunnel | Temperature Fenwal  |01-170230-090 1179, 1180

6.7, |TS-13-80A El. 252 6" Switch B e o

6.14 | TS-13-B1A L -
TS-13-82A v : o

6.6, |15-13-79B Rx Bidg. El. Temperature Fenwal | 01- Y1179, 1180

6.7, |TS-13-80B 213 9" Switch : . ‘

6.14 |TS-13-81B
TS-13-82B ‘ : : C

{ 66, |18-13-19C Rx Bldg. EL. Temperature  |Fenwal  |01-170230-090 - }1179, 1180

6.7, | TS-13-80C 213 9" Switch _ i

6.14 |TS-13-81C
TS-13-82C _ :

66, |T1S-13-79D Rx Bldg, El. Temperature Fenwal 01-170230-090 1179, 1180

6.7, |TS-13-80D 2139" 0. Switch )

6.14 |TS-13-81D RCIC Room :
TS-13-82D I

X Ase v:‘f A
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RCIC Steam Line Asess High Temperature Setpoint » VYC-462C, Rev. 0 sfoo

214 Calibeation Effect Considerations

Per the Design Guide, CE is typically taken as the sum of the vendor's Rated Accuracy (RA) and
the As-Left Calibration Tolerance (CT). Based on the number of samples used to determine DA
(count = 199 as per VYC-1599, Table 4), a test will be applied to determine if credit can be taken

for RA being encompassed by DA. Test methodology is described in detail in Reference 6.13.
essence:

»  IfDA <[RAY+CT® + vendor’s rated drift* + MTE})'? |
thea CE=CT -

= IfDA 2[RA?+CT? + vendor's rated drifi* + MTE*}'? g
then CE=CT+A

where:

Cr = Present Calibration Tolerance

DA = Analyzed Drift from VYC-1599

RA = Vendor's Rated Accuracy

MTE = the Measuring & Test Equipment used in calibration

and where the vendor's rated drift is valued at 0 because the vendor has no published drift
specifications. .

2.1.5  Sign Convention

The sign convention used in the Design Guide is based on the effect of uncertainties on an
instrument (or loop’s) output signal. For this type of device, where there is no analog process
input/signal output relationship the effect of uncertainties are manifested as a shift in the setpoint
away from the ideal value. This results in & sign convention which is the reverse of that which is
generically defiried in the Design Guide.

2.1.6 ent N
This analysis will determine the. 95%/95% (single-sided/Sectitn 2.1.3) uncestainty applicable to a
Class Y setpoint. Appendix R/Station Blackout considerations do not require the same level of i
. rigor and can be evaluated as a Class 3 setpoint (95%/75%, single sided). In accordance with the : !
Design Guide, the Class 1 uncertainty va' ‘¢ can be converted to a Class 3 uncertainty (e,,). From
the design guide (reference 6.1, Appendix 7 Table 1), a multiplier is determined as follows:

0.68/1.96=0.35

-

Appendix R/Station Blackout support is an NNS function. Therefore, accident parameters do not

apply.
Tusek 2 (see wagt ("‘qc) 12f 2el9f

F e
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RCIC Steam Line vﬁm High Temperature Setpoint ‘ VYC-462C.Rev.0 b 2f3joo

229  Per Reference 6.1, no uncertainty is credited against the relays controlled by these devices.

2.2.10 Based on the design location of these devices (see FSAR Sections 7.3.4.87and 7.3.5) the
nonconservative affects of Process Measurement (PM) are negligible.

2.2.11  Per CTS, the specified calibﬁﬁon interval is “each refueling cutage.” Per Reference 6.9, this

interval is typically bounded by 18 months and is taken as limiting (by the refueling gvent, not
calendar days).

To allow for a refueling cycle extended to beyond a nomina} 18 months, this calculation will base
extrapolated DA on a maximum interval of 684 days (using the criteria of ance per operating
cycle +25% as a convenience). If the calibration interval extends, for whatewver reason, beyoad
684 calendar days, an evaluation to determine the interval increase effect on setpointis .
REQUIRED. '
. | leen-4
22.12  Per VYC-1599, Section 5.4, the analyzed drift data for these devices (pooled Procedures OP 4322 w »r

and OP 4366) indicated little time dependency. Consequently, it is assumed the RSS extrapolation /2/2¢/99
of calibration interval is appropriate. :

fier

Yor the Lur\'c:\"\orlaL rmTevval ,AQ‘!M“CV‘ Mosﬂa&\

( , | ov QM.,\-\—Q\,. ;-H&E,\he_ oave do ~\—1Me-—59v~51'\-:\lc.
1.&5-\'%\)\4«\%-\' Py n—c“"; a.SSoclo&e,é wo vMa e
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CIC Steam Line Areas High T Setpoi  VYC462C Rev.0 W MY
MTE, = +4.00°F
Consequently,

MTE \crya = £{1.005* + 4.00%]**°F
= 34.13°F

4.1.5  Analyzed Drift (DA)

From VYC-1599 (Attachment H), switches calibrated per OP 4366 (the scope of this calculation) ‘
and OP 4322 (Main Steam HELB Detoction) met the criteria for pooled data. The output of

VYC-1599 (per Section 4.2)is a 95% probability/95% confidence level value, which meets the

criteria of a Class | setpoint as per Reference 6.1. The following data applies to DA: '

*  Average time interval is 544 days

< DAis%7.54°F

Data is evenly distributed about 2ero with a slope on the time dependency line equivalent to

<0.2 % per approximately 550 days showing, consequently, little time dependency.

* _ The data is normally distributed with a highly peaked narrow distribution.

The average drift value for this group is -0.008% CS; since this value is less than 0.1% CS,
bias effects are considered negligible.

Per ﬁ:f»sumpﬁon 2.2.11, extrapolation of DA from a baseline of 544 days to a2 maximum of 684

days take the form: ‘ . E .
.QDA o8k )>-————>-(' TR ] =1DA,. (684/504)" /Lcc»\- i
. l ot
N — = 47.54°F(684/544)"? "f;,‘,ff"
'IASe»Jr 1\' . e o %
| g a—(= *845 °F cen-1
416 TemperatureE gl e
16 Be ITdsent 5 é:'/’ f/,z,f
Typically, DA accounts for a 20°F AT TE during calibration conditions. In this case, TE has the &
following considerations: ' ’
*  The measured process parameter is temperature, for which the device is designed.
*  Calibration technique is to preheat the switch (and associated calibration T/C) and use a \

prefabricated test heater assembly to minimize any extemal influences and approximate
normal operating conditions prior to temperature ramp-up to setpoint, Consequently, nonnal
TE as an er or determinant is considered to be negligible.

TE=0

Page 16 of 31
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" RCIC Steam Liné Arzs- High Temperature Setpoint _____ ' VYC-462C, Rev.0 F I

4.1.7  Badiation Effect (RE)
Per Reference 6.1, normal radiation effect is encompassed by DA.
RE =0

4.1.3 Humidity Effect (HE)

No humidity effect is specified by the vendor. In addition, per Reference 6.1, normal humidity
effect is encompassed by DA.

HE=0
Test Uncertainty ()
From Reference 6.1 for this type of device, and where there are no significant testing condition biases:
Initially,

e=% (CEI + DAl]ln

Substituting: 4 '145&} ©
=9 82°F : W A o~ }
Accounting for a single side of interest approach as per Section 2.1.3: / ;,/ 2‘/47
e, = +[9.82°F x 0.85] | : Kifae
= %8.347°F

To facilitate the calibration process, ¢, is conservatively rounded (with regard to setpoint development) to:
¢,= 8.00°F - S
Normal Module Uncertainty fe,) i
In this case, there are no additional terms to those accounted for in the un-rounded e,
€. =€

= £8:347°F, conservatively rounded to:

e,= +8.40°F

Page 17 of 31
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Substituting:

€mrs = t [5.00°F + 8.45°F*]'2 (0.85) + 0.20°F
=+ 8.55°F/-8.35°F
ic le inf
For HELB mitigation channels, &, is determined by HELB conditions of over-pressure

coincident with, or subsequent to seismic effect. From Reference 6.7.1 (Attachment P),
post-seismic effect ranged from -3.1°F to +4.2°F. For conservatism, the post-seismic simulation

Woﬁmﬁaoﬁ?ﬁsmkmaslhniﬁng. Tdse .\_ 1
NWWW"\? -

nitiaity: e n
| e ne lee_) 4;27:‘ fr1
SE = +5.00°F :

g (e 54
Accounting for uncertainties introduced by a seismic event followed by switch actuation eausedzl /
by a RCIC turbine steam line HELB:

ens = [CE* + DA’ + SE*'? + OP
Substituting:
es =+ [5.00°F2 + 8.45°F + 5.Q0°Fﬁm (0.85) + 0.20°F
=+ 9.57°F/-9.37°F
ion B nckou iderations

From Section 2.1.6, multipllér of 0.35 is applied to the normal module uncertainty to obtain a
Class 3 normal uncertainty (e,4). From Section 4.3, the normal module uncertainty (e,) = +8.40°F.
Applying the 0.35 multiplier:’ '

€y = +8.40°F * 0.35 = £2.94°F

However, as CT > e, , the CT value of +5°F will be applféd.

Setpoint Evaluations

451

T ical Specification
Lsp=Ts-|TLU|
However, because AL < TS, the AL becomes the more limiting condition. Therefore:

45.1.1  TS-12-79.80,81,82 (B.CD)
LSP oo = AL - | TLU|

Where:

Page 19 of 31
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RCIC Steam Line Areas High Temperature Setpoint VYC-463C, Rev. 0 Y- 23
46.13  HELB/Seismic Safe i to Existing A

From Section 4.4.3 e (positive vector) i8R, 9.57°F |c<_rk-5_
TS-13-79.80.81.82 (B.C.D)

Y
' : IAsen‘\" 8 ! Z/"/ff

Consequently: 9’\
: ' Y 3f00
Mygep = 196°F - [185°F + 9.57°F) : :
=+1.43°F

TS-13-79.80.81 82 (A)
Consequently:
M;, =200°F - [185°F + 9.57°F]

| =+5A3F
Improved Techni ificatio

From References 6.18 (Attachment B) and 6.22, the current AL is 196°F for cutside the steam
tunnel and 200°F inside the steam tunnel. For ITS:

462.1

By inspection, it can be geen that the limiting nominal margin from LSP,,, (186°F) to
existing SP (185°F) is +1°F.

By inspection, it can be seen that the limiting nominal margin from LSP,, (190°F) to existing
SP (185°F) is +5°F.

Per Reference 6.16 (Attachment M), the original plant design was for an SP which was
200°F. From a review of plant area temperature trends (Attachment G), maximum base
temperature is assumed to be 140°F. Since LSPyy, accounts for the combined effects of HELB
(as applicabie) and seismic effect, no additional safety margin relative to LSP 5 is required.

PRy
e .»e).
b s 0l

I
For an ¢, of (~)8.4°F (non-worst case vector), and a maximum base temperature of
140°F (T\xx), Operating margin is expected to be:
M, = (LSP - ey ) - Thux -

TS-13-79,80,81 .82 (B.C.D)

Substituting:
* Maco = [186°F - | - 8.4°F |} - 140°F
= +37.6°F
i
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521 13-79.80,81.82 (B.C.D) - ide {

From the above table it can be seen that to support ITS and the current AL of 196°F the
existing setpoint of 185°F is acceptable for both CTS and ITS considerations.

522 -19,80,81.8 — Swi ide the S T

The existing 185°F setpoint is acceptable for both the EQ Program limit of 200°F, the
Technical Specification limit of 212°F, and the Appendix R/Station Blackout temperature

, limit of 174°F.
5.3 Gmaphic Representation of Setpoint Data
FIGURE 1
Graphic Represenatation of Setpoint (CTS)
Technical Specification — 212°F
Analytical Limit (inside stcam tunnel) —_ 200°F
_§ Analytical Limit (outside steam tunnel) - 196°F
LSP,, Tasent 9 — 191°F
LSP 18CD — ~ l 81°F
sp — 185°F
WA
LSP, — 179°F
SBO Main Steam Tunne! Heatup = 174°F
Normal (MAX) — steam tunnel - 140°F
1. Calculated for normal condittons (to include OPy 5)
2. Existing setpoint per QP 4366, Revision 12
- §3.

“Not to scale, provides relative position oaly
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FIGURE 2 !
Graphic Representation of Setpoint (ITS) -
Analytical Limit (inside steam mnnef) — 200°F
Anslytical Limit (outside steam tunnel) — 196°F
Allowable Value' (AV,) —_ 198°F
Allowable Value' (AVocp) Tiasert lo  — 194°F
— 190°F
— 186°F
—_ 185°F | ccd-4
Apn s
—_ 179°F ! 1{; ¢ / 41
SBO Main Steam Tunnel Heatup : —_ 74°F G 2f5fe0
Normal (MAX) — steam tunnel | ~ 140°F |
1. For ITS, the Allowable Value is the ITS value.
2. Not to scale; provides relative position only.
] > B 4 Aée.h‘\' A4
54 W (See naxt Prqe) IC—CN-i
In order to support and implement the results of this calculation, the temperature switches are to oy
be calibrated according to the following table: rf1éi1

TABLE 8 Cafibration Attributes %
Description Vakie Units 2fafo

Setpoint (CTS) Inside steam tunnel 185 °F

Outside steam tunnel 185 °F_
Setpoint (ITS) Inside steam funnel 185 °F
_ " Outside steam tunnel 185 % oF
As-Left Tolerance +5 i °F

As-Found Tolerance <8 °F

Taseny AT Ic-c—"l".‘.L
(5ee next R 1Y) 4
Testing is accomplished with the following equipment: it /, ifq 4

Monitoring thermocouple (Type K) (Instaited)
T/C Reader (Digital Thermometer)

Heat source (Test Heater)

Digital Multireter

Variac
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Memorandum

NYC -4G2ZC - el -4

TO: James Allen
FROM: Mark McKinley ?a..‘c_ i 8 °£ N 8 % Z/ 3/ ¢
RE: Commitment VYC-0462CR0_03 :

DATE: -December 23, 1999

Jim,

The Setpoint Database has been updated per Commitment VYC-0462CR0_(03. Attached are the

printed forms from the Database for the components listed by the commitment. The following

discrepancies were noted during review:

EMPAC:

The following EMPAC cqulpmcnt should have applicable calculation added to EMPAC References:
TS-13-79A-D/B0A-D/81 A-D/82A-D: (VYC-462C)

This item has been addressed with submittal of an EMPAC Equipment Change Form,

The EMPAC model number for the identified instruments needs to be corrected from 01-170230-09 to
01-170230-090.
This item has been addressed with submittal of an EMPAC Equipment Change Form.

Surveillance / Calibration Procedure: OP 4366 (Revision 15)

o

Surveillance Procedurc identifies an As-Found Tolerance of - 11 Decg. F. The correct As-Found
Tolerance should be + 8 Deg. F.

The VYC Limiting Sctpoint is identificd as 187 Deg. F for all identificd switches. This is correct for
the B,C, and D switches. However, the LSp for the A switches is 191 Deg. F.’

PP 7007, Interdepartmental Review Form:

©

Calculation: VYC-462C (Rev O)

Section 3.1.a (1.a) specifies to add the LSp value of 187 Deg. F for all switches to.the surveillance
procedure. The LSp associated with the “A™ switches should be 191 Deg. F.

Section 3.1.a (1.b) specifics to add the As-Found value of £ 11 Deg. F to the surveillance procedure.
The correct As-Fuund value should be + 8 Deg. F.

Section 4.1.5 identifies the DA term to be + 8.54. Thisis a typogrdphxcal error and should be + 8.45. /

(Note: the correct value was used in subsequent calculation steps). n.lt'lnq
. Section 4.2 identifies the DA term as 5.45. This is a t)}pographi(‘:al error and should be 8.45. fhe
calculated value for e, 1s correct based on an 8.45 DA term. 1‘1‘1
|‘l«‘7‘1
Section 4.6.1.3 indicates that the eys (positive vector) is 12.80. This is a typographical error and v~
should be 9.57. The 9.57 value was correctly used in subsequent calculation steps . lt";ﬂ‘m

Drift Calculation VYC-1599 was revised on 6/7/98. VYC-462C Rev. 0 was completed, reviewed and
appraved after this date but did not use the updated drift values.

Thanks’

Mark 5. McKinley



; Errors

A
Compilation of ISP A~ ER9S- O/ 32
Clem 1 Calewiaucs Description of Error Resolution : How Identified Type of Eror Operabibity |
: : 1. Database Entry A = Administrative | Concem
: 2. DBD Validation T = Technical Yes/No
f 3. Engineering Review
H X 4. QOther Note:
T i VYC462C Rev € OP-4366 & IRF — Shows AF = 11°F. - This information is provided in the procedure discussion 1 A N
- RCIC Temp Switches Should be 8° F. section and is used by the E&C engineer as an aid in
| Approved: 11-3-98 evaluations. The AF values are not used for calibration
¢ Preparer: MA acceptance criteria. The correct AF values were used in the
! calculation.
' Action Required: None immediately. E&C to DI OP-4366
X ; i prier to next scheduled calibration. .
] VYC~462C Rev 0 OP-4366 & IRF - Shows LSP = 187° Use of a single LSP is more limiting and is conservative. 1 A N
RCIC Temp Switches F. This is comrect forthe B, C& D This was done intentionally. However, for accuracy, the LSP
Approved: 11-3-98 switches. The A switch LSP=191°F. associated with the A switch should also be shown.
Preparer: MA Action Required: None immediately. E&C can include the
1 LSP at their discretion via DI to OP-4366. -
3 VYC-462C Rev 0 Calculation Text — Typographical These typographical errors occurred as part of the i A N
RCIC Temp Switches errors were noted as follows: conversion of Word Perfect to Microsoft Word. Similar issue
Approved: 11-3-98 - Secticn 4.1.5 shows DA = & 54. was addressed in ER99-0462 . In this case, the correct values ,vf/
Preparer. MA Should be 8.45 were used in the analysis. (17 qu
- . Section 4.2 shows DA =35.45. Action required: None immediately. YVYC-462C will correct 1
| Shouid be 8.45 the typographical errors when next revised.
) ; Section 4.6.1.3 shows error =
; 12.80. Should be 9.57
3 VYC-1596 Rev 0 Section 4.6 identifies switches as PS- This is a typographical error that cannot be confused with 1 1A N
i Head Calculation 115-1{34A through D. Should be PS-2- any other switch evaluation. : .
| Approved: 2-15-97 134A through D. Action Required: None immediately. YYC-1596 will comrect
| Preparer: RR- the typographical error when next revised.
: The discussion is confusing. In particular, the head 1 A N

VYC-466 Rev 3
MSL Pressure
Approved: 2-27-98
Preparer: DK

Calculation Text & OP-4324 -
Discussion on setpoint in regards head
correction is confusing and appears to
be incorrect.

S

a

R
AP

correction identified in Table 13 implies it is negative.
However, the note associated with the head correction is
specific in it being a positive head correction — the negative
value provided to indicate where the process trip would
accur. The 835-psig field setting will result in"a process trip
of 833-psig. The field setting is referenced instead of the
process rip throughout the calculation. This is specified to
be the case by the statement in VYC466 Attachment B

"_:_Sec(ion 4.0 (head correction is not included in the analysis).
't?-%ction Required: OP-4324 is correct as is — no-change

required. 3
Action Required: VYC-466 should be revised to clarify the
difference between the field setring and the process sefting.
Although the values shown throughout the calculation are
correct for field setting the head comection needs to be
considered to clarify the proeess trip point.

®fsfe R GLIL 32 bT 2bwd
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REVIEW CHECKLIST

VYC~462C-CccH - o4

* (ER 961090_01) Voqe 20 £ 2 23 $ Yoo

N/A any items not applicable to the calculation or CCN.

Requirement

Preparer Reviewer

1. Ensure the title page is properly filled out (items that are applicable).
. Calculation or CCN number on cover
. Title reflects subject
. Correct QA record status box checked
. Page numbering and count is correct
. Cycle number is included ("NA" if not applicable)
. Initiating document is listed
. - 8SC L.D. numbers listed
. Vendor calculation and revision number listed
. Vendor safety class P.O. number listed
. ‘Superseded calculations listed
. Keywords assigned
. Computer codes (input/output) listed
. Signatures and dates are included and are in correct

chronological order. The title page reviewer and approver dates
do not predate other dates in the calculation

2. The following forms are- properly filled out and attached (if applicable):

Review forms VYAPF 0017.04 {Ensure dated signatures form the

preparer and reviewer are included and all comments have been

addressed) :
Open Item Listing VYAPF 0017.05

Evaluation of Computer Code Use VYAPF 0017.06

* Calculation Database Input VYAPF 0017.07

Calculation Change Notice VYAPF 0017.08

3. Ensure review of the calculation can be done without recourse to the
~ originator. ’ '

4, Screening Evaluation/Safety Evaluation included.

5. Ensure individuals responsible for each portion of the calculation are

identified when multiple preparers and/or reviewers are used.

N 0—

‘v

Y

/A
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Appendix H
AP 0017 Rev. b
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10.
11.
12.
13.
14.
15.
16.
 17.

18.

19.

APPENDIX H (Continued)

Requirement ,1,|7,'1|‘M
for cerd, as docesonn

Ensure that the calculation contains a titie page, table of contents
calculation objective,method of solution, design inputs and sources,
assumptions, calculation, resuits, conclusions and references.

. Ensure that each page has a page number, calculation number, revision

number and CCN number, if applicable.

Ensure that every page of every attachment {(or Appendix) contains its
attachment (or Appendix} number.

Ensure that the methods for revising and correcting the calculation meet
the requirements of App. C of AP 0017.

. Ensure that the legibility requirements of App. D of AP 0017 have been

met.

Ensure that the appropriate design inputs {e.g. QA records) were used

and the source of these inputs are clearly referenced.

Ensure that the calculation design information, both external and internal
requirements have been met.

Ensure that if design specifications were used as input to the calculation
the performance characteristics are independently verified and
documented. ‘

Ensure that all reviewers’ comments have been addressed.

Ensure that input and modeling uncertainties are explicitly addressed in
the calculation. (ER 961080_02)

Ensure that any restrictions and/or limitations on the use of the
calculation are clearly stated.

Ensure that computer codes are used in accordance with App. E of
AP 0017. '

Ensure that the applicable input considerations from App. C to AP 6008
have been incorporated and are explicitly addressed within the
calculation.

Ensure review of 10CFR50.46 reporting requiremeﬁts has been
documented for analyses which assess conformance to 10CFR50.46.

WC-462C-ccl-04
Vaqe 24 o€ 27 B P23 |

Preparer Reviewer

SENN ii
FYReREF

MIA - N/A
A q;;‘
s %
NA— =
\

s /A /A

Appendix H
AP 0017 Rev. 5
Page 2 of 3



APPENDIX H (Continued) Ve-462C -ced - 04

Prqe 22 ‘.{' 29 28 Y 3o

Requirement

Preparer Reviewer
20. Ensure relevant conditions/limitations have been reviewed fortheireffect - A =
on this calculation and the review is noted in the calculation.
PREPARER REVIEWER

Name {(print) AA&cv-soJ, Micheol W Name {print) | John Lews
Organization |[NYDE €gX ﬁ c ’ Organization |DE ETréc (EXQJ SvaoLj)

d N . T R -’
Signature W oLw(\m (0\ Q, S Signature A y
Date A2{28[99 v Date 1f3fo0

Appendix H
AP 0017 Rev. 5
Page 3 of 3



/

O Qualification Testing Reviewer Signaiffe (Comments Resolved)

Questions should be asked of the preparer directly.

. Page §  of:
VY CALCULATION REVIEW FORM
Calculation Number: VYC-462C Revision Number: 0 CCN Number: 01
Title: __Reactor Core Isolation Cooling Steamn Line Areas High Temperature Sétpoint
Reviewer Assigned: _ John Lewis Required Date: 1/29/2000
, Comments* . : Resolution
o Coronest VA Juo
M?{a&{w W27 N|A ,,Pw/\@. _2[3)e
Reviewer Signature . Date ‘ Calculatﬂm Preparer (Comments Resolved) Daté '
Method of Review: B{Zal'culation/Analysis Review M ' / . - ' A
’ O Alternative Calculation 7}1/, M : / Z,//B/@
Date

*Comments shall be specific, not general. Do not list questions or suggestions unless suggesting wording to ensure the correct interpretation of issues. 4

BDRere 4° €2 2o

VYAPF 0017.04 (Sample)

AP 0017 Rev. 5
Page 1 of |
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_ Page [ of j
VY CALCULATION REVIEW FORM .
(&) CCN Number: o]

Calculation Number: \WCW2.C Revision Number:

Title: RCTC Sheam UMMMMM*

Required Date: { @‘1 / 2000

Reviewer Assigned: L EC

Comments* ‘ Resolution

7 L{J%Az/a JAV p (k) @- / Z/ 3 } 09 L X

Reviewer Signatur® - Date Calculdkxon Preparer (Commems Resolved) [ Dite iy

o«

. . ™

Method of Review: [ Talculation/Analysis Review J f ©
: (- Alternative Calculation A (4\) A@/s / 2’/ 5/ - S §
Revne er Signature (Comments Resolved) " Date S

B Qualification Testing

*Comments shall be specific, not general. Do not list questions or suggestions unless suggesting wording to ensure the correct interpretation of
issues. Questions should be asked of the preparer directly.

®fcf

VYAPF 0017.04 (Sample)
AP 0017 Rev. §
Page 1 of 1



VY CALCULATION REVIEW FORM

Page [ of' ) '

Calculation Number: \A-42.C. Revision Number: o CCN Number:___ O}’
Title:__RCTC Steam Lina, Hm;, Hish Tersperaduce Selpoint |
Reviewer Assigned: T\Dec‘ghﬁ muu- ;,\3 Required Date: ’/2‘1/2000 ,
Comments* , ' ' Resolution
> (Cemmmspv7 S / ER[LS |
Epli g Al 3/‘0‘74; bobet  AEEY Sthiement™ of FACT AReC,AteD BoT DoEd

Pm/\@m

CHANGE 04//;% (= Rc/c RoT Reise TS (WiCULaTzeon

2/3/00

STEAM i  GQro g TeoA.

Liry 7 CHAv GES el A
R Uisspn To Lo/ L

e Conyveern . 2} 1/3/2000

~. )

QQ Cvaw-—\\ Y JMT:”/

fo=zesnfrnse A VO A

2]3 feo

Ca‘lculatfén Preparer (Comments Resolved)

" Ddte

' -?/; zt{so _
Method of Review:  [Calculation/Analysis Review
{3 Atternative Calculation
‘ - Quahﬁcatlon Testing _ “Reviewer Signature (Comments Resolved)

/ %3@
ate

*Comments shall be specific, not general. Do not list questions or suggestions unless suggesting wording to ensure the correct interpretation of

issues. Questions should be asked of the preparer directly.
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Y
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AP 0017 Rev. §
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VY CALCULATION REVIEW FORM

B

Page j of

Calculation Number: \/YC-4(2.C Revision Number: o . : CCN Number: oL
Title:  RCIc S&ﬂ“&_ﬁm&;__%h__w, Sd-om

Reviewer Assigned: P erabons Required Date: f/ 29/2000

Comments* Resolution

/ i-j;joo

Cm/m/ // 12/ 28 /00 A QW AQ. > <

- Reviewer ngna Date Calculatioh Preparer (Comments Resolved) Daté 3oy X

Method of Review:  &{ Calculation/Analysis Review ’ ( 10 -) A@c‘,\ ‘ 3/ K §

, 0 Alternative Calculation U /1c (. / Z[ 00 F" [

O Qualification Testing ' Reviewét Signature (Comments Resolved) [Dite N Q

k-4

| *Comments shall be specific, not general. Do not list questions or suggestions unless suggesting wording to ensure the correct interpretation of b °

issues. Questions should be asked of the preparer directly.

ﬁ
VYAPF 0017.04 (Sample) 5

AP 0017 Rev. §
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VY CALCULATION REVIEW FORM
O CCN Number:

Page | of _{

0l

i Calculation Number:J(L-leQ ' Revision Number:

Tile:.  RCIcC Steam L-\M Hreas H%}g Tgmeg;@mjd?o(n‘}‘

Reviewer Assigned: &, e:;:&:m E)% fne s laf (oaY J@JA‘X;&/)Required Date: l/Zj/Zooo

Comments* Resolution

Ao " Compenr O gg} ACQ

T ogfoybo olA YO A

/ 2J§ / oo
Datk

Reviewtr e Date ~ Cdlculation) Preparer (Comments Resolved)

! Method of Review: Z(Calculation/Analysis Review r ‘ < A
! \
OJ Alternative Calculation b : O (\\ s QQLM_

L 2]3/e

O] Qdalification Testing ReviewerSignarure (Comments Resolved)

issues. Questions should be asked of the preparer directly.

Dite
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Reviewer Assigned: N E D . v Required Date: l/ Zﬁ/ 2000 '
‘Conllments* . : . Resolution )
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Gy -"-"j{/&

Reviewer ,?ﬁnature Date
/s

Method: of Rq)z/iyi;}: Ei{alculation/Analysis Review : Q . A@ 2/ /
O Ajternative Calculation ' A) j( 1{,&_} . e / 3/ o0
O Qualification Testing ReviewemSignature (Cqmments Resolved) —YD/te
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value provided to indicate where the process trip would
occur. The 835-psig field setting will result in a process trip
of 833-psig. The field setting is referenced instead of the
process trip throughout the calculation. This is specified to
be the case by the statement in VYC-466 Attachment B
Section 4.0 (head correction is not included in the analysis).
Action Required: OP-4324 is correct as is — no change
required.

Action Required: VYC-466 should be revised to clarify the
difference between the field setting and the process setting.
Although the values shown throughout the calculation are
correct for field setting the head correction needs to be
considered to clarify the process trip point.

Compilation of ISP A==lyses Errors ER99- O/ & 2 -
Ttem Calcwaiton Description of Error Resolution i How Identificd Type of Error Operability |
' I. Database Entry A= Administrative | Concemn
2. DBD Validation T = Technical Yes/No
3. Engineering Review
. 4. Other Note:

1 VYC-462C Rev 0 OP-4366 & IRF — Shows AF=11°F. This information is provided in the procedure discussion 1 A N

RCIC Temp Switches Should be 8° F. section and is used by the E&C engineer as an aid in

Approved: 11-5-98 evaluations. The AF values are not used for calibration

Preparer: MA acceptance criteria. The correct AF values were used in the

’ calculation.
Action Required: None immediately. E&C to DI OP-4366
‘prior to next scheduled calibration.

2 VYC-462C Rev 0 OP-4366 & IRF ~ Shows LSP = 187° Use of a single LSP is more limiting and is conservative. i A N

RCIC Temp Switches | F. This is correct for the B, C & D This was done intentionally. However, for accuracy, the LSP .

Approved: 11-5-98 switches. The A switch LSP = 191° F. associated with the A switch should also be shown.

Preparer: MA Action Required: None immediately. E&C can include the

: LSP at their discretion via DI to OP-4366.

3 VYC-462C Rev 0 Caiculation Text — Typographical These typographlcal erors occurred as part of the 1 A N

RCIC Temp Switches | errors were noted as follows: conversion of Word Perfect to Microsoft Word. Similar issue

Approved: 11-5-98 - Section 4.1.5 shows DA = 8.54. was addressed in ER99-0462. In this case, the correct values

Preparer: MA Should be 8.45 - were used in the analysis.

- Section 4.2 shows DA = 5.45. Action required: None immediately. VYC-462C will correct
Should be 8.45 the typographical errors when next revised.
- Section 4.6.1.3 shows error =
12.80. Should be 9.57
4 VYC-1596 Rev 0 Section 4.6 identifies switches as PS- This is a typographical error that cannot be confused with 1 A N
' Head Calculation 115-134A through D. Should be PS-2- | any other switch evaluation.

Approved: 2-15-97 134A through D. Action Required: None immediately. VYC-1596 will correct

Preparer: RR the typographical error when next revised.
5 VYC-466 Rev 3 Calculation Text & OP-4324 - The discussion is confusing. In particular, the head 1 A N

MSL Pressure Discussion on setpoint in regards head | correction identified in Table 13 implies it is negative.

Approved: 2-27-98 correction is confusing and appears to However, the note associated with the head comection is

Preparer: DK be incorrect. specific in it being a positive head correction — the negative

Page 3 of 3
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1.0 PURPOSE -
1.1 Calculation Objectives
This calculation is performed in support of the Vermont Yankee Setpomt Program and has the following
major objectives:
L Document the loop function and the basis for the setpomt and operator decision points associated
with that function. :
2. Determine the normal and total loop uncertainty and verify consistency with the design basis.
3. Calculate the limiting setpoint and operator decision points.
4. Evaluate the adequacy of the existing setpoint, calibration limits and procedural decision points.
S. Provide as-left and as-found tolerances for use in calibration procedures; determine Measuring
and Test Equipment selection and accuracy criteria; document process correctlons instrument
scaling, calibration methods.
6. VYDEP-15 requires that applicable operating procedures, alarm responses, standard, off-normal
. and emergency operating procedures be included in the evaluation. This requirement is
accomplished by the inter-disciplinary review which supp:ements the WE-103 review process and
is documented in Attachment O.
1.2 System/Components
This calculation applies to the Reactor Core Isolation Cooling (RCIC) Steam Line Area’s High Energy
Line Break (HELB).detection switches in the RCIC System. The specific components to be addressed are: -
TABLE 1 Component Identification .
Ref. TAG Number Location Description MFG Model CWD
6.6, |TS-13-79A Steam Tunnel Temperature Fenwal 01-170230-090 1179, 1180
6.7, |TS-13-80A El 252' 6" Switch ‘
6.14 |TS-13-81A
TS-13-82A
6.6, |TS-13-79B Rx Bldg. El. Temperature Fenwal -~ |01-170230-090 1179, 1180
6.7, |TS-13-80B 213'9" Switch :
6.14 |TS-13-831B
TS-13-82B ,
6.6, |TS-13-79C Rx Bldg. EL Temperature Fenwal 01-170230-090 1179, 1180
6.7, |TS-13-80C 213'9" Switch '
6.14 |TS-13-81C
TS-13-82C
6.6, |TS-13-79D Rx Bldg. EL Temperature Fenwal 01-170230-090 1179, 1180
6.7, |TS-13-80D _ 213'9 Switch :
6.14 |TS-13-81D RCIC Room
TS-13-82D '
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1.3 Instrument Loop Function
1.3.1  Nommal Operations

1.3.2

1.3.3

There are no indicators or anticipatory alarms associated with these channels. Instrument output is
a contact change-of-state at the setpoint; therefore, these channels have no normal operational

function. N

Off-Normal/Accident Operations

High temperature in the space in which the RCIC steam lines are located outside of primary-
containment could indicate a breach of an RCIC steam line. Isolation Signal K (steam line high
space temperature OR high steam flow OR low steam line pressure) results in automatic closure of
the Class A valves which isolate the RCIC Turbine Steam Supply Line.

High temperature in the vicinity of the RCIC steam lines or equipment is detected by four sets (of
four) of bimettalic temperature switches. The detectors are located or shielded such that they are
sensitive to the air temperature but not the radiated heat from hot equipment. The trip setpoint is
set far enough above the temperature expected during operations at rated power to avoid spurious
PCIS isolation yet low enough to provide early indication of a steam line break.

Associated with each set of detectors is an additional temperature loop (TE-13-77A to D)

_ monitoring the same space (Reference 6.19.4) and which provides:

*  Remote temperature indication
*  Alarm on HIGH temperature
«  Alarm on loss of power

(Reference FSAR Sections 7.3.4.7.7, 7.3.4.8.7 and FSAR Figure 7.3-6.)

Note that a RCIC isolation signal from sensors located in the steam tunnel are permissive through
a nominal 30 minute time delay relay (Ref. 6.19 and FSAR Figure 7.3.5b).

Accident Mitigation (Harsh Environment)

From Reference 6.7 and Table 2:

»  Components will experience a Loss-of-Coolant Accident (LOCA) harsh environment but are
not required to function, nor be LOCA qualified.

»  For RCIC HELB, components are required to function and are EQ qualified, with an
operability duration of one hour for auto PCIS actuation. While a Small Break LOCA
(SBLOCA) may exceed the one-hour qualified duration, operator action is credited for
SBLOCA detection and manual isolation.

+  For other HELBs outside the RCIC Steam Line Areas, the components will either not
experience a harsh environment or, if in a harsh environment, are not required to function for

that scenario.
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TABLE 2 EQ Matrix Data

Loop Location Accident CAT TBN1,2 F1,2,3 Duration
TS-13-79A, 80A, Vpl. 41 LOCA E 36, 22 6 N/A
81A, 82A MS-HELB C 36, 23 0 N/A

HPCI-HELB C 23,36 0 N/A
RCIC-HELB A 36, 4 i 1 hr.
RWCU-HELB C 23, 36! 0 N/A
. HHS-HELB C 23, 36! 0 N/A
TS-13-79B, 80B, Vol. 42 LOCA E 22,36 6 N/A
81B, 82B . MS-HELB C 23,36 0 N/A
TS-13-79C, 80C, HPCI-HELB C 23,36 0 N/A
81C, 82C RCIC-HELB A 4,36 1 1 hr.
RWCU-HELB C 23 0 N/A
. HHS-HELB C 23 0 N/A
TS-13-79D, 80D, Vol. 52 LOCA E 22,36 6 N/A
81D, 82D ' MS-HELB E 23,36 0. N/A
HPCI-HELB C 23,36 0 N/A
RCIC-HELB A 4,36 1 1hr.
RWCU-HELB E 23, 36° 0 N/A
HHS-HELB E 23, 362 0 N/A

134

13.5

! This set, Note 36, does not apply to TS-13-80A
? This set, Note 36, does not apply to TS-13-80D, -81D, -82D
Post-Accident or EOP Functions :

These channels do not provide any indication or any further function once PCIS isolation actuates
when the protected areas reach the trip setpoint. These channels are not identified as post-accident
instrumentation in Technical Specification Table 3.2.6.

Appendix R/Station Blackout Considerations '

During a station Blackout the Main Steam Tunnel will heat up to approximately 174°F (Reference
6.20). RCIC is relied on to bring the plant to a cold shutdown condition. To do this, the RCIC high
temperature switches located in the steam tunnel cannot be set so low as to cause the RCIC
Isolation valves to close unnecessarily. To preclude this, the RCIC line high temperature switches
should be set as high as reasonably possible. This is not a safety related function (Reference 6.21).
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20

METHODS AND ASSUMPTIONS

This calculation has been prepared in accordance with the “Vermont Yankee Instrument Uncertainty and Setpoint
Design Guide” (Reference 6.1), and WE-103, “Engineering Calculations and Analysis” (Reference 6.2). Standard
methods employed in this calculation are explained in the Design Guide; special techniques and criteria are

explained below. The requirements of VYDEP-15 (Reference 6.5) are accomplished through the Interdisciplinary

Review process.
2.1 Criteria

2.1.1

2.1.2

Setpoint Class

As shown in Table 2, these components are associated with Safety Function 1, “HELB Detection -
and Isolation.” Consequently, per the Design Guide, these components’ trip setpoints are Class 1,
Nuclear Safety-Related.

The switch function in support of Appendix R/Station Blackout is not nuclear safety related.
Consequently, per the Design Guide, the need to not inadvertently trip in support of a Station
Blackout is Class 3. :

Scaling Considerations

Per VYC-462, Revision 2, and VYC-1599 (Reference 6.15 and 6.10, respectively), the range of
these switches is (-)100°F to (+)600°F. Therefore, Calibrated Span (CS) is:

CS =600-(-)100
= 700°F

Individual error determinants will be calculated to two (2) decimal points, the degree of resolution

 used for Analyzed Drift (DA) output in VYC- 1599.

Output values (calibration tolerances, Allowable Value, calculated setpoint) will be resolved to the

‘ most conservative whole degree F.

Single Side of Interest

In order to avoid impacting both the analysis value (module unceftainty ¢*) and plant operating
margin (¢), and since the loop approaches setpoint only in one direction (i.e., there is no Jow
temperature setpoint), a single side of interest factor will be utilized as per Reference 6.1,
Appendix F. For a 95% proportion the following “J/K” factor (f) will be used:
N =JIK

= 1.65/1.96

= (.85 (Rounded Value)

Note that (f) is applicable only to random terms.
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{

2.14

2.1.6

Calibration Effect Considerations

Per the Design Guide, CE is typically taken as the sum of the vendor’s Rated Accuracy (RA) and
the As-Left Calibration Tolerance (CT). Based on the number of samples used to determine DA
(count = 199 as per VYC-1599, Table 4), a test will be applied to determine if credit can be taken
for RA being encompassed by DA. Test methodology is described in detail in Reference 6.13. In
essence:

+ If DA <[RA?+ CT? + vendor’s rated drift* + MTE?]'Z,
then CE=CT
- IfDA > [RA%?+CT? + vendor's rated drift* + MTE?]'?,

thenCE=CT +A

where:

CT = Present Calibration Tolerance
DA = Analyzed Drift from VYC-1599
RA = Vendor’s Rated Accuracy

MTE ' = the Measuring & Test Equipment used in calibration

and where the vendor’s rated drift is valued at 0 because the vendor has no published drift
specifications.

Sign Convention

The sign convention used in the Design Guide is based on the effect of uncertainties on an
instrument (or loop’s) output signal. For this type of device, where there is no analog process
input/signal output relationship the effect of uncertainties are manifested as a shift in the setpoint
away from the ideal value. This results in a sign convention which is the reverse of that which is
generically defined in the Design Guide.

Class 3 Assessment

This analysis will determine the 95%/95% (single-sided/Section 2.1.3) uncertainty applicable to a
Class 1 setpoint. Appendix R/Station Blackout considerations do not require the same level of
rigor and can be evaluated as a Class 3 setpoint (95%/75%, single sided). In accordance with the
Design Guide, the Class 1 uncertainty value can be converted to a Class 3 uncertainty (e,;). From
the design guide (reference 6.1, Appendix F, Table 1), a multiplier is determined as follows:

0.68/1.96 =035

Abpendix R/Station Blackout support is an NNS function. Therefore, accident parameters do not
apply.
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22

Assumptions

221

222

223

224

225

226

227

228

The error term “Temperature Effect” (TE) is not applicable because temperature is the measured
parameter of the device,

The effect on setpoint of harsh environmental conditkionsAcaused by LOCA/HELB are negligible
(Attachment G&P). These include:

«  Setpoint Shift

«  Radiation Effect (RE)

«  Contact Resistance

* Insulation Resistance (IRE)
+  Humidity Effect (HE)

(Reference 6.7.1, Section X-2.3)

For Custom Technical Specification (CTS) applications, the CTS value is typically assumed based
on normal operating conditions. However, in this case during the event for which these switches
are credited (HELB) a pressurization may occur (see Section 2.2.6). Consequently, for CTS as
well as ITS, this pressurization effect will be accounted for.

Per Reference 6.1, for Improved Technical Specification (ITS) applications, the ITS value is
assumed based on the most limiting of HELB with TE and HE or Seismic Effect (SE).

Deleted

Per Reference 6.7.1, there isa pressure effect of +3°F per 100 psi. Per Reference 6.7.2, the
maximum protected area pressure rise is +5.1 psi (RX Bldg Bounding pressure is +2 psig). Where
HELB pressure effect (OPHm,) is:

(3°F/100 psi) x 5.1 psi
+0.20°F (Conservatively Rounded)

1

PHELB

il

and is manifested as a *) bias in the nonconservative (relative to safety function) direction.

Per Reference 6.1, the following normal condmon uncertamty terms are encompassed in the DA
value:

¢ Measuring & Test Equipment Accuracy (MTE)
«  Drift (as a function of time) (DR)

+  Temperature Effect (AT 20°F) (TE)

«  Pressure Effect (PB)

«  Humidity Effect (HE)

«  Radiation Effect (RE)

~ +  Vibration Effect (non-seismic)

Based on recalibration, the above terms are taken as noncumulative,
For this type of device, the following normal condition uncertainty terms are not applicable:
. \ o

+  Static pressure effects on span and zero
*  Power supply effect
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2.2.9  Per Reference 6.1, no uncertainty is credited against the relays controlled by these devices.

2.2.10 Based on the design location of these devices (see FSAR Sections 7.3.4.8.7 and 7.3.5) the
nonconservative affects of Process Measurement (PM) are negligible.

2.2.11 Per CTS, the specified calibration interval is “each refueling outage.” Per Reference 6.9, this
interval is typically bounded by 18 months and is taken as limiting (by the refueling event, not
calendar days).

To allow for a refueling cycle extended to beyond a nominal 18 months, this calculation will base
extrapolated DA on a maximum interval of 684 days (using the criteria of once per operating
cycle +25% as a convenience). If the calibration interval extends, for whatewver reason, beyond
684 calendar days, an evaluation to determine the interval increase effect on setpoint is

REQUIRED.

2.2.12 Per VYC-1599, Section 5.4, the analyzed drift data for these devices (pooled Procedures OP 4322
and OP 4366) indicated little time dependency. Consequently, it is assumed the RSS extrapolation
of calibration interval is appropriate.
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3.0 INPUT DATA

Data used to calculate loop uncertainties, setpoints and decision points are tabulated below with the
applicable reference or basis.

3.1

Process and Loop Data

TABLE 3 Process/Loop Inputs

Reference

Description

Data (°F)

6.18
6.22

Analytical Limit

196 (outside steam tunnel)
200 (inside steam tunnel)

6.4, Table 3.2.2

Custom Technical Speciﬁcation Limit

<212

6.6

Existing Calibration Procedure Setpoint

185 5

6.4, Table 4.2.2

Calibration Interval

Once/Refueling Cycle

6.4, Table 4.2.2

Functional Test Interval

Once/Month

6.20

Station Blackout Reliability

>174 (inside steam tunnel)

32

Environmental Conditions

TABLE 4 Environmental Input Data

Reference

Description

Data (°F)

671,672

Normal Temperature
(Steam Tunnel is Limiting)

140 (MAX)

TS-13-79A to 82A - Steam Tunnel
TS-13-79B to 82B — RB
TS-13-79C to 82C -RB
TS-13-79D to 82D — RB

671,672

HELB Temperature
(Steamn Tunnel] is Limiting)

300 .

TS-13-79A to 82A - Steam Tunnel
TS-13-79B to 82D - RB
TS-13-79C to 82C—RB
TS-13-79D to 82D - RB

6.7.1

Radiation Exposure

40 year normal exposure
(steam tunnel is limiting)

3.5x 10°R

/

2 year normal exposure

1.75x 10°R
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33 Switch Data
TABLE 5 Temperature Switch Input Data
Reference Description Data
6.10,6.14 "| Range -100°F to +600°F
Section 2.1.2 Caiibration Span . 700°F
6.8 Output Signal Contacts élose on temperature rise
6.8, Section 4.1.3.1 Accuracy +5°F
6.7.1 Pressure Effect +3°F/100 PSI
6.10 Analyzed Drift 7.54°F/544 days

4.0 CALCULATION DETAILS

4.1

" Normal Condition Uncertainties

4.1.1

Process Measurement Effects (PM)

From Assumption 2.2.10, PM (thermal stratification) is taken as negligible.

PM=0

Primary Element Accuracy (PEA)

There is no primary element associated with these channels.

PEA =N/A

Calibration Effect (CE)

Per Reference 6.1, CE typically takes the form: -

CE=A+CT
where:
CE = Net calibrati&n effect

A = Device rated accuracy
CT = Calibration procedure tolerance
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4.13.1 Rated Accuracy (A)

From Reference 6.7.1 (Attachment P) the factory temperature setting tolerance for
units that close on temperature rise is the greater of +5°F or +3% of setpoint (+6°F for
a postulated maximum setpoint of 200°F.) However, the calibration technique
described in Reference 6.8 (Attachment D) infers an average repeat accuracy of +5°F.
For the purpose of this calculation:

A ==£5.00°F

4,132 Calibration Tolerance (CT)

Per Reference 6.1, the basis for CT is the rated accuracy of the device, or £5°F. This
is also the calibration tolerance presently in use in Reference 6.6 (Attachment E).

CT =+5.00°F
4. 133 Expected l;erformance vs. Actual Performance
‘ As discussed in Section 2.1.4 and where there is no vendor-rated drift:
+  IfDA< [A2+CT?*+MTEYJ"” (Eq.1)
then CE=CT
. IfDA24[A’+CT*+MTE]"” (Eq 2)
Athen CE=CT+A
Initially:
A =4500°F (Section4.1.3.1)
CT =+5°F (Table 3)
| MTE = MTE, s~ (Section 4.1.4.2)
=+4.12°F-
DA =+7.54°F (Section 4.1.5)
Thus:
£[A? + CT? + MTE?]"? = £[5.00% + 5% + 4.12%]"2 °F
| =48.18°F

Equation 1 is satisfied, consequently credit is taken for A being encompassed by DA.

\
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4.1.34 CE used in Uncertainty Determination

- Based on the results of Section 4.1.3.3:
CE=CT
= +5.00°F

4.1.4  Measuring & Test Equipment Accuracy (MTE)

From Reference 6.6 (Attachment E), calibration is accomplished with an Omega Digital
Thermometer (or equivalent), a Type K Thermocouple and a test heater. A review of previous
calibrations indicates the typical use of an Omnical 8A digital thermometer (MTE,). From
Reference 6.11 (Attachment F), total error for the Omnical 8A is expected to be:

MTE, = +1.005°F

From Reference 6.17 (Attachment N), standard limits of error for a Type K T/C (nonspecial) in
the application range of 0°F to (+)530°F is:

MTE, = +4°F

4.1.4.1 MTE Requirements

Per Reference 6.1:
. MTE uncertainty is encompassed by DA

.»  Total MTE uncertainty shall be < rated accuracy of the device under test.
Given the relationship:
MTE = £[MTE,;* + MTE,}]'?
‘ where: 7
MTE = A (Limiting)
| =+5°F
MTE, = +4°F (Type K T/C, Limiting)

then it can be seen by inspection that any MTE, with a total accuracy up to and
including +3°F satisfies the 1:1 total MTE accuracy criteria.

4.14.2 Implemented MTE

In support of Section 4.1.3.3 and from Section 4.1.4.1, the following is assumed to be
representative of MTE used for calibration: .

MTE, = £1.005°F
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MTE, = +4.00°F

Consequently,

MTE, crya = £[1.005% + 4.00?]*°F
=+4 13°F

Analyzed Drift (DA)

From VYC-1599 (Attachment H), switches calibrated per OP 4366 (the scope of this calculation)
and OP 4322 (Main Steam HELB Detection) met the criteria for pooled data. The output of
VYC-1599 (per Section 4.2)is a 95% probability/95% confidence level value, which meets the
criteria of a Class 1 setpoint as per Reference 6.1. The following data applies to DA:

*  Average time interval is 544 days
« DA s+ 754°F

«  Data is evenly distributed about zero with a slope on the time dependency line equivalent to
<0.2 % per approximately 550 days showing, consequently, little time dependency.

= The data is normally distributed with a highly peaked narrow distribution.

*  The average drift value for this group is -0.008% CS; since this value is less than 0.1% CS,
bias effects are considered negligible. '

Per assumption 2.2.11, exu;apolation of DA from a baseline of 544 days to a maximum of 684
days take the form:-

DA =1DA,, (684/544)""
= 17.54°F(684/544)'"

=18.54°F

~ Temperature Effect (TE)

Typically, DA accounts for a 20°F AT TE during calibration conditions. In this case, TE has the
following considerations: ' L

+  The measured procéss parameter is temperature, for which the device is designed.

»  Calibration technique is to preheat the switch (and associated calibration T/C) and use a
prefabricated test heater assembly to minimize any external influences and approximate
normal operating conditions prior to temperature ramp-up to setpoint. Consequently, normal
TE as an error determinant is considered to be negligible.

TE=0
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4.1.7  Radiation Effect (RE)

Per Reference 6.1, normal radiation effect is encompassed by DA.
RE=0
4.1.8 Humidity Effect (HE

No humidity effect is specified by the vendor. In addition, per Reference 6.1, normal humldlty
effect is encompassed by DA.

HE=0
42  Test Uncertainty (e)
From Reference 6.1 for this type of device, and where theré are no significant testing condition biases:
Initially,
e, =+ [CE*+ DAY
Substituting:
= £{5.00°F? + 5.45°F*]'?
= +9.82°F
Accounting fo.r a single side of intcres? approach as per Section 2.1.3:
e, = £[9.82°F x 0.85]
= +8.347°F
To facilitate the calibration process, e, is conservatively rounded (with regard to setpoint development) to:
= 8.00°F |
43 Normal Module Uncertainty (e.)

In this case, there are no additional terms to those accounted for in the un-rounded e,
| én =&
= +8.347°F, conservatively rounded to:

+8.40°F

(4]
il
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44

Accident Condition Uncertainties

1

44.1

442

LOCA Uncertainties (e, oca)

Per Reference 6.7.1, these switches do not mitigate a LOCA and, while they may experience a
harsh environment, need not function during a LOCA. A LOCA coincident with a HELB is not
considered to be a credible scenario. Consequently:

LOCA = N/A

HELB Uncertainties

Per Reference 6.7.1 Section X-2.3 (Attachment P) following both the LOCA/HELB simulation
and Humidity/Cycling Test, the specimens (Test Item Nos. 2 and 5) remamed within the test

acceptance criteria of £6°F.

Indeed, the post-accident shifts were of minimum magnitude (+2.2°F and -0.2°F, respectively).
For conservatism, this calculation postulates that the pressure effect, discussed in Assumption
2.2.6, is only manifested during the accident condition and would have been unmeasurable during

post-accident testing.

4.4.2.1

4422

4423

4424

HELB Temperature Effect (T Eﬂ__m)

Per Reference 6.7.1 (Attachment P), the switch trip setpoints remained bounded by
the test acceptance criteria after LOCA/HELB simulation. In addition, temperature
itself is the measured process parameter for switch actuation. Consequently, for the
purpose of trip setpoint uncertainties:

TEyg s =N/A
HELB Humidity Effect HELR

Per Reference 6.7.1 (Attachment P), the switch trip setpoints remained bounded by
the test acceptance criteria after LOCA/HELB simulation and humidity/cycling.

Consequently:
HEy =0
Overpressure Effect (OPyp 5

Per Reference 6.7.1 (Attachment G), a HELB can result in an area pressure rise. The
worst-case pressure increase is (+)5.1 psi, and results in a (+) bias shift in the setpoint,
proportional to the extent of pressurization. From Assumption 2.2.6:

OPyqup = +0.20°F

HELB Module Uncertainties (e, 5)

Accounting for uncertainties which are negligible or not applicable:
wers = + [CE? + DAY + OPyy
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443

44.4

Substituting:
ey = % [5.00°F2 +8.45°F]'2 (0.85) + 0.20°F

=+ 8.55°F/-8.35°F ' -

Seismic Module Uncertainty (eys)

For HELB mitigation channels, ey is determined by HELB conditions of over-pressure
coincident with, or subsequent to seismic effect. From Reference 6.7.1 (Attachment P),
post-seismic effect ranged from -3.1°F to +4.2°F. For conservatism, the post-seismic simulation
functional acceptance criteria of £5°F is taken as limiting.

Initially:

SE =+5.00°F

Accounting for uncertainties introduced by a seismic event followed by switch actuation caused
by a RCIC turbine steam line HELB:

ews =+ [CE? + DA? + SE?J'2 + OP

Substituting:

es = % [5.00°F? + 8.45°F* + 5.00°F2]"5 (0.85) + 0.20°F
=+9.57°F/-9.37°F

Appendix R/Station Blackout Considerations

From Section 2.1.6, a multiplier of 0.35 is applied to the normal module uncertainty to obtain a
Class 3 normal uncertainty (e,;). From Section 4.3, the normal module uncertainty (e} = +8.40°F.
Applying the 0.35 multiplier:

e, = +8.40°F * 0.35 = +2.94°F

However, as CT > ¢ , the CT value of £5°F will be applied.

4.5 Setpoint Evaluations

45.1

Custom Technical Specification (CTS)
LSP =TS -| TLU]
However, because AL < TS, the AL 5ecomes the more limiting condition. Therefore:
45.1.1 TS-13-79,80.81.82 (B.C.D)
LSP,gep = AL - | TLU|
Where:
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4512

LSP,pcp = The Limiting Setpoint

TS = CTS Table 3.2.2 Trip Setting
< 212°F (Not Used)

AL = 196°F (Table 3)

TLU = Total Loop Uncertainty which, in this cases reduces to:

= eyps (FeupLp IS the worst case vector)
Substituting:
LSPpep = 196°F - 8.55°F

= 187.45°F, consei'vatively rounded to:

LSPgen = 187°F
TS-13-79.80.81.82 (A)
LSP,, =AL - | TLU]
Where:
LSP,,= The Li:ni;ing Setpoint

TS = CTS Table 3.2.2 Trip Setting
< 212°F (Not Used)

AL = 200°F (Table 3)

TLU = Total Loop Uncertainty which, in this cases reduces to:

= ey p (tey i IS the worst case vector)
Substituting:
LSP,, = 200° - 8.55°F
= 191.45°F, conservatively rounded to:

LSP,, = 191°F

452 Improved Technical Specification (ITS)

LSP,= AL -| TLU|

4521

TS-13-79.80.81.82 (B.C.D)

Where:
LSP,5p = The Limiting Setpoint
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AL = The Analytical Limit

TLU = Total Loop Uncertainty which, in this case reduces to:
= ey (+eyys is the worst-case vector)

Substituting:
LSPuep = 196°F —9.57°F

= 186.43°F, conservatively rounded to:
LSPapcp = 186°F |

4522 TS-13-79.80,81.82 (A)

Where:
LSP,, = The Limiting Setpoint
AL  =The Analytical Limit

TLU = Tofal Loop Uncertainty which, in this case reduces to:
"= ey (teyys is the worst-case vector) '

Substituting:
LSP,, =200°F -9.57°F

= 190.43°F, conservatively rounded to:
LSP,, = 190°F

453  Appendix R/Stition Blackout Considerations

The maximum heatup of the Main Steam Tunnel during this scenario is 174°F. The uncertainty
associated with this evaluation (e,;) is 5°F. For this scenario, the LSP, is:

LSP, = 174°F + 5°F = 179°F
LSP, = 179°F
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4.6 Margin Evaluation

4.6.1 Custom Technical Specification

4.6.1.1 Nominal Margin (Ml ) to Existing Calibration Setpoint (SP)

M, =LSP-SP

TS-13-79.80.81.82 (B.C.D
Sﬁbstituting:

Mo = 187°F - 185°F
=+2°F

TS-13-79,80.81.82 (A)
Substituting:

M,, = 191°F - 185°F
= +6°F

46.1.2 HELB Safety Margin M, to Existing Analytical Limit (AL)

Per Reference 6.18 (Attachment B), the existing AL inside the steam tunnel (“A”
switches) is 200°F and outside (“B, C & D" switches) is 196°F and includes a 6°F
allowance for instrument error. The existing setpoint from Reference 6.6 is 185°F.
The “normal condition” uncertainty applicable to CTS M, to existing AL still must
consider the HELB OP effect, therefore e,z 5 (positive vector) is used. Thus:

M,=AL-(SP+ | e, nl]

TS-13-79,80,81,82 (B,C,.D)

Substituting:

Mapcp = 196°F - [185°F +8.55°F]
=+2.45°F

TS-13-79.80.81,82 (A)

Substituting:

M,, = 200°F - [185°F +8.55°F]

=+6.45°F
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46.13 HELB/Seismic Safety Margin (Ml) to Existing AL

From Section 4.4.3 ey (positive vector) is 12.80°F.

TS-13-79.80.81,82 (B.C.D)

Consequently:
M;gcp = 196°F - [185°F +9.57°F]

= +1.43°F

TS-13-79.80.81.82 (A)
Consequenﬂy:-
M;, = 200°F - [185°F + 9.57°F]
=+543°F
46.2 Improved Technical Specifications (!TS)

From References 6.18 (Attachment B) and 6.22, the current AL is 196°F for outside the steam
tunnel and 200°F inside the steam tunnel. For ITS:

- e By inspection, it can be seen that the limiting nominal margin from LSP,gcp, (186°F) to
existing SP (185°F) is +1°F.

¢ By inspection, it can be seen that the limiting nominal margin from LSP,, (190°F) to existing
SP (185°F) is +5°F.

‘e Per Reference 6.16 (Attachment M), the original plant desngn was for an SP whlch was
200°F. From a review of plant area temperature trends (Attachment G), maximum base
temperature is assumed to be 140°F. Since LSP accounts for the combined effects of HELB
(as applicable) and seismic effect, no additional safety margin relative to LSPp is required.

46.2.1 Improved Technical Specification rating Margin

For an e, of (-)8.4°F (non-worst case vector), and a maximum base temperature of
140°F (T\ux), operating margin is expected to be:

M, = [LSP - |ey|]- Tyax
TS-13-79.80,81.82 (B.C.D)
Substituting;

M.pco = [186°F - | - 8.4°F |] - 140°F
=+37.6°F : :
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TS-13-79.80,81.82 (A)

Substituting:

M,, = [190°F - | - 8.4°F[] - 140°F
= +41.6°F

4.7 Allowable Value (ITS)

4.7.1 . Loop Acceptance Value (ACV)

For a single component loop, the determination of ACV (the algebraic sum of each
component’s as-found tolerances) is not applicable.

472 Allowable Value (AV)

From Reference 6.1:

472.1 TS-13-79.80.81.82 (B.C.D)

AV =LSPycp + €,
» Substituting:
AVgep = 186°F + 8.00°F
= 194°F

4722 TS-13-79,80.81.82 (A)
AV =LSP,, +e,
Substituting:
AV, = 190°F + 8.00°F

= 198°F
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4.8

Calibration Tolerances

4.8.1

482

As-Left Calibration Tolerance (CT .1

As developed in Section 4.1.3.2:
CT =+ 5.00°F

As-Found Calibration'Tolerance (AFT)

From Reference 6.1:
AFT =¢,

As developed in section 4.2:
e, = +8.00°F
Consequently: '

AFT =2 8.00°F
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5.0 RESULTS/CONCLUSIONS

5.1 Total L.oop Uncertainty

Total Loop Uncertainty (TLU) has been evaluated for the RCIC turbine steam line HELB
detection switches within the context of both Custom and Improved Technical Specifications and
the results are presented below: ‘

TABLE 6 Total Loop Uncertainty Results

Cal. Interval

CTS-HELB

ITS-HELB/SEISMIC

Refueling Cycle

+8.55°F/-8.35°F

+9.57°F/-9.37°F

52 Setpoint Evaluation

For protected areas inside and outside the steam tunnel, results are presented below for the
limiting setpoint (LSP), Allowable Value (AV), relevant Margins (M, ) and baseline data.
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TABLE 7 Setpoint Results
Description Results (°F)
' CTS ‘ ITS

Analytical Limit (AL,) 200 200
Analytical Limit (ALpcp) 196 196
Allowable Value (AV,) N/A 198
Allowable Value (AVyo) N/A 194
Technical Specification Limit (TS) 212 198 (inside)
. 1942 (outside)
Existing Setpoint’ (SP) 185 N/A
Limiting Setpoint (LSP;» ,,) 191 7 190
Limiting Setpoint (LSP,5c1; s5cp) 187 186
Recommended Setpoint (SP,) 185 185
Recommended Setpoint (SPgp) 185 185
Appendix R/Station Blackout Maximum Temperature 174 174
Appendix R/Station Blackout Setpoint LSP; 179 179
(“A” switches only)

Margin LSP to SP (M;,,) +6 N/A
Margin LSP to SP (M,scp) +2 N/A
Safety Margin to Existing AL(M,,)’ +6.45 N/A
Safety Margin to Existing AL(M,sp)’° +2.45 N/A
HELB/SEISMIC Safety Margin to Existing AL(M,,)* +5.43 N/A
HELB/SEISMIC Safety Margin to Existing AL(Mpcp)* +1.43 N/A
Margin AV to AL N/A +2
ITS Operating Margin (M,,)’ N/A +41.6
ITS Operating Margin (M gcp)’ N/A +37.6
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Normal (MAX) — steam tunnel

1. " Per OP 4366 Revision 12
2. For ITS the AV is the TS Limit
3. From (SP + e, ) to AL
4, - From (SP + eyg pismsmac) to AL
5. From (SP, — e,) to maximum normal temperature
A
5.2.1 TS-13-79.80.81.82 (B.C.D) — Outside Steam Tunnel
"From the above table it can be seen that to support ITS and the current AL of 196°F the
existing setpoint of 185°F is acceptable for both CTS and ITS considerations.
522 TS-13-79.80.81.82 (A) — Switches Inside the Steam Tunnel
The existing 185°F setpoint is acceptable for both the EQ Program limit of 200°F, the
Technical Specification limit of 212°F, and the Appendix R/Station Blackout temperature
limit of 174°F.
5.3 Graphic Representation of Setpoint Data
" FIGURE 1
Graphlc Representation of Setpoint (CTS)
Technical Specification - — 212°F
Analytical Limit (inside steam tunnel) — . _ 200°F
Analytical Limit (outside steam tunnel) . — ; " 196°F
LSP,, ' — ‘ 191°F
LSPgen — ‘ ' 187°F
SP? & SP, (Setpoint is retained) — ' 185°F
LSp, — : - 179°F
SBO Main Steam Tunnel Heatup -— ’ 174°F
—_ . : 140°F

1. Calculated for normal conditions (to include OPm)
2. Existing setpoint per OP 4366, Revision 12
3. Not to scale, provides relative position only
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2.

_ FIGURE 2
Graphic Representation of Setpoint (ITS)

Analytical Limit (inside steam tunnel) — 200°F
Analytical Limit (outside steam tunnel) — -196°F
Allowable Value' (AV,) — _ 198°F
Allowable Value' (AVyp) , — 194°F
LSP,, . — 190°F
LSPssco . — 186°F
SP? & SP, (Setpoint is retained) , — 185°F
LSP, — 179°F
SBO Main Steam Tunnel Heatup — 174°F
Normal (MAX) — steam tunnel — 140°F
1. For ITS, the Allowable Value is the ITS value.

Not to scale; provides relative position only.

54  Calibration Criteria

In order to support and implement the results of this calculation, the temperature switches are to
be calibrated according to the following table:

TABLE 8 Calibration Attributes

Description : Value . Units
Setpoint (CTS) Inside steam tunnel ) 185 °F
Outside steam tunnel 185 °F

Setpoint (ITS) Inside steam tunnel ’ 185 °F .
QOutside steam tunnel 185 ' °F
As-Left Tolerance 5 °F
As-Found Tolerance ) +8 °F

55 Measuring & Test Equipment Rguirenients

, Testing is accomplished with the following equipment:

+  Monitoring thermocouple (Type K) (Installed)
«  T/C Reader (Digital Thermometer)

*  Heat source (Test Heater)

» Digital Multimeter ‘

/ « Variac
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For calculation purposes, only the T/C and Reader have relevant associated uncertaintiés,
developed in detail in Section 4.1.4. Since the T/C is an installed sensor calculation recommended

MTE reduces to the T/C Reader.
TABLE 9 Recommended M&TE
Description Required Accuracy Actual Accuracy Reference
Omega Omnical 4A & 8A +3°F +1.005°F 6.11
Omega CL-505A +3°F o +1.005°F 6.11

5.6

5.7

5.6.1
56.2

5.6.3

564

5.6.5

566

5.6.7

56.8

Recommendations.

Subsequent to this calculation’s approval, revise FSAR Table 7.3.2 as per Attachment

In order to support Analytical Limits of 200°F and 196°F revise OP 4366 in

‘accordance with Table 8 and Table 9.

Ensure that a calibration tracking system exists to evaluate consequences of a
calibration interval greater than 684 days. [Nce: There are no plans to extend the

‘calibration interval beyond 684-days]

Revise the minor FSAR Figure 7.3-5b discrepancy regarding HPCI/RCIC temperature
switch sets. The following discussion relates to RCIC; HPCI is comparable. There are
four sets of four sensors, each set providing HELB detection protection to specific
plant areas (one set covers the steam tunnel and three sets cover various zones of the
Reactor Building.) This is shown in block diagram form in FSAR Figure 7.3-5b. The
block diagram section regarding the Reactor Building sensor sets refers
parenthetically to “typical of four located outside steam tunnel.” This should be
“typical of three...”

Add VYC-462C to the List of References in OP-4366.

Evaluate the acceptablltty of an analysis limit that is less than the Technical
Speclﬁcatlon Limit for an increasing trip setpomt

Revise Section 7.5.3 of the’ EQ manual, various places, whlch indicates 200°F as the
isolation trip setting. This should be the nominal setpoint of 196°F as implemented
by the HELB analysis. The 200°F applies to the steam tunnel only.

Close PORC follow item PFI9604101 (Attachment R).

VYDEP-IS Criteria

VYDEP-15 requires the impact to plant programs, procedures and licensing and design documents
are considered. This calculation has been reviewed for impact considerations. To fully satisfy
VYDEP-15 requirements, this calculation undergoes a review of all departments and programs
that could be impacted by the results and conclusions.
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6.0

6.1

. 6.6

The followihg has been considered and is either addressed in this analysis or via the
interdepartmental review process:

*  FSAR changes

*  Technical Specifications (custom and improved Technical Spec:ﬁcatlons)
¢ Procedures :

*  Technical programs

+  Prints

*  Related Design Basis Calculations (mput/output)

«  Design Basis Documents

Based on the above, all impact considerations of VYDEP-15 are addreseed.

5.8 Evaluation of Existing Setpoint
The temperature switches located inside and outside the steam tunnel are acceptable for the fuil
surveillance interval with a setpoint of 185°F.
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TS-13~-79A
SWITCRH
TEMPERATURE

RCIC STEAM LEAK DETECTION; FLOW DIAG: G-191174
1; MFG: FENWAL; MODEL: 01-170230-09; SERIAL NO.:

YA-58; CwWD: 1180
REACTOR 287°* W
RCIC

TEMP SWITCH

1

N

FENWAL

YA-58
01-170230-09

©.G-191174 SH 1, L-2

WHICH ONE ? (E=EXIT, P#=PAGE)
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Aﬂm_rmiop - 3
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17. DESIGN TEMP ......
18, BIZE .......icecn-.
19. ERFIS .......c..c.-
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2. GWD ...........-.. 1180
22, SURV PROCEDURE ... OP4366
23. MNT PROCEDURE ....

24. VYEM ............. 0029
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COMPONENT DESCRIPTION

MODEL NO.

INSTRUMENT NO,
Ts-2-~121 A,B,C,D
T8-2-122 A,B,C,D
TS-2-123 A,B,C,D
TS-2-124 A,B,C,D
T5-12~(101-103)A,B
TS-12-(106-112)A,B
7S-13-79 A,B,C,D
T8-13-81 A,B,C,D
T5-13-80 A,3,C,D
TS~-13-82 A,B,C,D
TS-23-101 A,B,C,D
TS-23-~102 A;B,C,D
TS-23~103 A,B,C,D
TS-23~104 A,B,C,D

01-170020-090
01-170020-090
01-170020-996
01-170020-090
01-170230-090
01-170230-090
01-170230-090
01-170230~-090
01-170230-090
01-170230-090
01-170230-090
01-170230-090
01-170230-090

01-170230-090.

Thermoswitch Temperature
Steam Leak Detection
Thermoswitch Temperature
Steam Leak Detection
Thermoswitch Temperature
Steam Leak Detection
Thermoswitch Temperature
Steam Leak Detection
Thermoswitch Temperature
Steam Leak Detection
Thermoswitch Temperature
Steam Leak Detection
Thermoswitch Temperature
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INSTRUCTIONS FOR PATEL TEMPERATURE SWI'{C;HES

Tegting and Adjustcent

The arrov oa the head of the temperature switch unit iadicates the

direction to turn the adjusting screv to increasé the temperature setting.
(I‘thue ia excess of 15 ianch pouads on adjuetiug screv will deform cloc.)

Esch full tura of the adjusting screv . will change the temperature the
approximate unumber of degrees as follovs: (prortau:: Before wmsking
othervise

temperature adjustments, velease locking device (1/2 turn)

adjusting screv threads vill be damaged.'
Adjuctncut Rates fot Tewpern:u;;e SQiCCheo

Tengion Operated Cowpression Operated

Approx. °r
per full turn of
adj. . screv

Approx. °F Catalog Number

per full turn of
adj. screw

Catalog Number

Ol

~0+6~170230~090 101

O

175

6+6~170020-090

After the temperature svitch unit has been installed, final sdjustument can
be wmade by allowing the uait to operate for several cycles to permit the
- controlled system to- stabilize and then adjust €0 desired temperature.
After adjustment the systea should be allowved to tecycle seversl wore tines

before checking the setting.
Where extremely accurate Ctemperature coatrol {e deiiréd, several
readjustments may be unecessary to stabilize the tenpeutute suitch after

vhich the adjuccnent: will be nainuined.

Contact Protection

Capacitors are not required under average counditiouns. For smoother coatrol
at small. loads, on D.C. applications, or to prevent contact bounce due to

vibration, the following chart ia recommended as a guide:

Current Service Capacitance MFD
120VAC Resistance None required
T20VAC or DC Relays, Mapnetic contactors{ .00] to .0l
5-25VAC or DC Relays 02
I 120VAC . Hotor . Use relay
| NOTE: Capacitors should be wired in parallel with thermostat
- Y Y lead connectioas. ,

S
R

)

01
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r//’—f;f Testing Temperature Set Poiut is Required e - *‘\\

Svitch uoits are set at room temperature (75°F +
15°F) unless otherwise speciffed. Testing the temperature set point of Py
Temperature Suicch in an application or under counditions vhere the heat
source is remotely located from the Temperature Switch, or vhere ambient
temperature coaditions are aiguificantly above or below 75F, may give

misleading results. . .

All Temperature
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CALIBRATION AND VERIFICATION PROCEDURE

FOR PATEL YEMPERATURE SWITCHES . "
1. Insert the THERMOSWITCH (ad justing screw end down) into the scandard
" (5/8") hole in the heater block of the Feawal Test Kit Model Number
80001-0.
2. Connect the receptacle leads to the THERMOSWITCH unit leads.
3. Install a calibrated thermocouple in the heater block access hole.

4. Set control switch #2 on “Regular™ for P/N 01-170020-090 and on
“Inverse" for P/N 01-170230-090.

S. Set -cge control switch #£3 on “LOW" for switches wigh sét points 68°F
to 200 F and on "HIGH" for set points greater than 200 F.

Set control switch #1 on the “ON" position. The line pilot light will

light.
7. Whenm the temperature approaches the set point of the THERHMOSWITCH, the
system will begin to cycle- as demoted by the heater pilot 1light going
YON" and “OFF." Allow the THERMOSWITCH to .stabilize at set poiant for

10 to 15 minutes; theu take six . (6) successive rxeadings at make of.
‘contacts (heater 1light “OFF" . for inverse unit, P/N 01-170230-090;

heater light “ONY for regular units, P/N 01-170020-090). Average of
six (6) readings indicates set point of the THERMOSWITCHES.

If any tyo of the six (6) reedings recorded in Step 7 very by more
than S°P, the THERMOSWITCH should be ‘returned to .Patel for  wlf{
recalibration, or replacement, during the standard eighteen-month -

varraaty . period. .

8.

-

REFERTNCE ONLY |

PUANT PROCENUAE Fan <ALBRATION

SECE APPL\CARLE

03
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Temperature Adjusting
; Sleeve

Walt tasylotion

Anchor Pin

INSTALLATION

zenwol THERMOSVATCH?® units cre supplied
i five bosic heod configurations — Coriridge,
-Block Head, Hex Heod, Coupling Heod ond
Cirevlar Flange.

3

Yo ovoid ricting shell or
mmmummuudmu
blocks, 0 3/8° Sloneter reamed hole for 578"
w«m«ema"m d
for 13/16" dolmeter heavy waits, .
controller style fist-

o prevent rotafion of the unit,’

3 ond 4 Hex and Coupling Head (includes hex-
heod molsture resistent high ond low tempero:’
fure units, B and D) — can be lnstolled tike any
plpe litting, Avold opplying undue torque to the

heovy oalt (13716 diom.
N) witf olfset the pv:::'nyl fempaeroture of l!n
conteol, .
Whea Teflon® lopolubfkamuwod torque In'
excess of 44oot pounds for the stondord size
wtroller oc 84001 pounds for the heavy duty
Alt Wil olfset the preset fempecoture of the

m«mm
!n.unt« menmn.m
ﬁdcmtodrwuaoaol MM‘W
cm:lunuctlonollhcmn.
§ Clrcvter Flange —_ Thees hotes In flonge offow
h"“'m“ﬂoﬂmﬂdwduo ¢

]

INSTRUCTIONS

ATTENTIDNN T ATSURE SAFE AND PROPER PERIORMANCE READ THESE INSTRUCTIONS

THERMOSWITCH@ TEMPERATURE CONTROI.I.ERS

YANKEE ATOMIC ELECTRIC COMPANY

cALCULATIONNO VYC. -

%V o

di2c

ATACHMENTD_pace " or B.
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GENERAL INFORMATION

the U ber, the 1 doting,

The shell of eoch THERMOSWITCH unlt

) (o)

the tempercture ronge ond the contact orrongement,

rheth open or close on temp-

The Hlth dight of the g

[{

or compression operoted.

eroture rise, open on
hummu&ulm l1m.m.ﬁmdmmmw~m.m the

fifth digh Is on 0dd number such as 17021, 17023, etc.
UL Component mg&.dwﬂhwﬂddnfhwo'fudnﬂnldg&(ﬂ@.ak.)u
wAll beor the new UL Jogo 1 ond utitize @ 17000 serles catalog number (17021, etc).

mmmdw«mm«mm&«:«mmm:wwm«m

T, 2 ted Indicates that the 4 et

dise, the fith digit of the cotolog aumber

Gre < Jeroted by wxerting tension on the

P 2t Tansl

eﬂd:ddnimnmodmﬂﬂul«magnkodmm‘r.:“r(wdw:17000

biected 0

range, of subjected 10 ony temp

17030, eic.) it is 4 b 4 opcd“ : publec
temperature mcpowto 100°F cbove ir sef polnt wil fr temperctur:
ron ¢ below their set polat without domoge. ‘

Compression opcmlod indicates thot the contacts cre operofed by
ptusmbtuondnﬂd:dﬁntmand\amm.lldnlovﬂhd’ig!th'ror’r(wm

rated units may be subjecied to momen-

the com-

os 17021, 17071, etc,) i bs comp. P p
i overshoots ore #o be d. ton fecture cliows overshooting fow
Wmm»nm‘swmmmmwwmo‘fwmmhm
. Mgmhow
Mol:mlnlsnui"uln
MOUNTING STYLES [

MG&@W@. ?@9

CAUTION!
00 connect ncmoswnacmw«
in series with the lood ond power supply.

mummmumum
tnatolled”

00 lasulate heod of the THERMOSWITCH wnlt
where locge external temperature vorio:

DONT Immenie your vall jn liquids ‘or vepors
vnless it was specified for that job.
DON'T exceed the ratings Indicoted on THERM.

© OSWITCH unit shell, )
DONT thermofly shield wnlt fom maedivm
being controtied, )
screw or tur 80-

DONT. remove edfusting
Justing screw in lucther than neces-

sary lor desired operstion. This sc-

tion may permanently damage the
ounit asy void standard Fenwsl
waantyl . )

Mwl

llowhcldc.mm
DONT ollow molsture boﬂdup In heod covity

orea of 37X0X0-000 Molsture Resistont
Units. Where excessive molsiwe & o

DON'T o

speclol  Feature

problem, spectly
01.562039-00X when ordering.
DONT try to repaic unit yourself.”

DONT hoadle unit ‘with pliers or force it Into
posttion eithec by hond or tools, oc
apply excessive torque in fightening
thveoded units.

DONT svblect shell of unit 1o deformation,

NOTE:

Certsin gases or liquids lncluding mler al
elevated tempersture coutd be e and

- may al3o cause electrolylic- action, which .

could severely chorun the life of the
controller,

The m;' of eom:‘zlcn or chc'lmm [ l::llu-
enced by 8 grest many system parameters
such as chemicel makeup and tempersture
of the solution, stray electric currents, etc.
Consuft the wppllcr of yowr chemicals or

m factory for suggestions. _ aA
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mperoture um.‘g,

TESTING AND ADJUSTMENT
The orrow on the head of THERZAQSWITCH unit Indicotes diuclbn 10 turn odjusting screw to Increase te.

Torque. in excess of 13 inch pounds on odjusting screw will deform slot.
ber of degrees os loflows:

Eoch fult turn ol adjusting screw will change the temperature the oppr
ADJUSI’MENT RATES for THERMOSW!TCH UNITS
Tenslon Operated Compression Opeuled
Catalog Approx. F* per lull tum Catalog Approx, F* per full turn
Setles Number of sdj. screw Secdes Number of ad}. screw
- ——— — 135213 1000

15050 t0 16051 163 — —

17000 10 17503 90-118 17020 10 17523 90-100

17700 10 17701 145 17720 10 17721 85

17702 40 17703 160 17722 90 17723 100-150

17600 s 17001 125 17820 %0 17821 75

17002 to 17003 160 17622 %0 17623 1s

18000 10 16003 80-100 16020 o 10023 20-135

01.37X0200-000 0 <

h then be

thmmml\ubuﬂhwMcﬂvﬂﬁmmhmﬁchmumnwhmmnmth

controlled system to stoblilize ond then odjust to desired temp

a\ducblﬂhodbdndtﬂnumng.

Ist MMOSWN‘CHW!(&LNo.olmooo)ukne«uoqhnmlho“dmp.Awm

To odjust a high temp
driver adjustment Is then modo internclly. Use caulion when making adjustments at temperaiure extremes.

* Whaere exiremely oc-vrole temperoture conicol is deslred
which the odj 1 will be maintolned. .o

may be

r Y
¢ 4

Y to stabilize the THERMOSWITCH comrol ofter

CONTACT PROTECTION -
Co, t requiced under conditfons. For ther control at smolt lood: 0.C. to t bounce
Mpo:muom w‘::oqc M“'wma:o control a s, on opplicotions or to prevent contoct
Capadunco MFD
Voltage . * Service wiG00VAC Rating
120VAC - Reslstonce None required
240 V.A.C. : k A ]
[ TR pr 340 VAL, or b, Reloys, Magnetic Contock 0T fo BT
- [T BERVAC DL Halors p
TR0 of 240 VAL Wotor Use Keloy

TESTING TEMPERATURE SET POINT
ms«mrmmmkmm«amummmwamc THERMOSWITCH unlt Just “make” (close). AN THERMO-
mmmm«mwm?g 15°F) wnless otherwise
WMWWW setting foleconce

TE: Capaciiors should be wired in paraliel with thermostat lead connections.

polat of 0 THERMOSWITCH unl! In an application or under condisions
omblent Mﬂmmh&hwé«ﬁ‘&wyﬂndﬂu&mnﬁmhmw«.Mhulodlonlodhadmm
d the vse of o Fenwol Model 800010 Test Kit, lormnngo«np«-

Mdhﬁldnmiuymbmmuwm
of THERMOSWITCH wnlt.
o cush dres testing of mm.hmmmmhwmnﬁoudhm An ldeol
MMWNWM THERMOSWITCH wnlt hbm.damumﬂobhhdm!mﬁow”o
where heot d trom THERMOSWITCH unit, or

temperoture
which were actally within proper setting +
MMMMWW&MO’N'M 1800 ond 67XXX Sectes types.

For customers who wish 10 bulld thele own Sest

S nt we

nmmwmuumwomm“wm

‘Mmmmmmnt&nwdlwm Hohoqulppod

LIMITED WARRANTY STATEMENT

teriol ond A

fht;

Fonwdk\oupomndvcmmn'dwlﬂ!muﬁ“lm‘ fects In
MuMWMmth«ﬂw

prepald.

4 At

be returned to the foctory, Asht

S P

HUTY ond FITNESS FOR A PARTICULAR

u\dltwm“polrofuplo«
«Modol!orepododqlmh(mmﬁulmdn

date of purchase but not o olgluo,«(l!)mhdmwbyduun«.hfawdcmlpmdhmh

other things, imlts the duration of worrenties of MERCHANTAS!
NRPOSE«\J!XCLUDGS ty for CONSEQUENTIAL DAMAGES, plecse read the entlre LIMITED WARRANTY on the Fenwol
Quotafion, wmd&hoaﬂubdghdhwko%wﬂb«momdwulnog«mDd«ﬁvomlud\oold
prepald. Feawal tncorporated will repolr or reploce ond ship

M3, /518

FENWAL INOORPORATED

Mwnmm&momy tnc.

Kiiana, W@""'- 05
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RCIC STEAM LINE TUNNEL/SPACE

HIGH TEMPERATURE FUNCTIONAL/CALIBRATION TEST

—

.
o g

PURPOSE

To provide the information necessary for Instrument and Control Department
parsonnel to perform a functional/calibration of the RCIC Steam Line Tunnel and Space
High Temperature instruments.

Performance of the Functional Section of tfis piocedura satisfies the Fimnctional N
Test requirements specified by Technical Specifications in Table 4.2.2,

Performance of the Calibration Secticn of this procedure satisfies both the
Functional and Calibration Test requiremdnts specified by Technica! Specifications in Table

4.2.2,

The use classification of this procedure is Continuous Use.

DISCUSSION

The RCIC Steam Line/Space High Temperature monitoring instruments ere designed
to continuously monitor temperatures around the RCIC Steam Lines and RCIC Area Spaces
for steam leaks and Isolate RCIC if setpoint temperatures exceeded. The instruments
installed for this purpose are FENWAL Thermoswitch Temperature Controllers. Theso
devices have contacts that will actuate from the expansion/contraction response -
characteristics of metals when exposed to changes in temperature. This system
consists of sixteen {16) temperature switchas located in four (4) locations with four (4)
switches each. Tha RCIC Steam Line/Space High Temperature instruments are designated

as follows:
Instrument
—Number Location Eunction Associated Relay
13-79A Main Steam Line Tunnel Auto Isolation Signal 13A-K3 CRP 9-30 *
13-80A {North) Auto Isolation Signal 13A-K38 CRP 8-33 i
13-81A - " Auto fsolation Signal 13A-K4 CRP 9-30 T
13-82A - Auto Isolation Signal 13A-K39 CRP 9-33 o
13-798 Torus-West Auto [solation Signal 13A-K44 CRP 9-30 &
13-808 (5 1t above catwalk) Auto isolation Signal 13A-K45 CRP 8-30 g
13-818 s Auto Isclation Signal 13A-K29 CRP 8-33 bl
13-828 - Auto Isolation Signal  13A-K40 CRP 9-33 g
+13-79C Torus-West Auto Isolation Signal 13A-K44 CRP 9-30
13-80C (16 ft sbove catwalk) Auto Isolation Signal - 13A-K45 CRP 9-30
13-81C . Auto Isolation Signat 13A-K29 CRP 8-33
13-82C . Auto'lsolation Signal 13A-K40 CRP 9-33

OP 4366 Rov. 12

of 6
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Instrument _
~Number Location Eunction .Assoclated Relay
13-79D RCIC Pump Room Auto Isolation Signatl 13A-K44 CRP 9-30 . &
13-80D (16 ft above floor) Auto Isolation Signal - 13A-K45 CRP 9-30 b
13-81D - Auto Isolation Signal - 13A-K29 CRP 8-33 e
13-82D - Auto Isolation Signal 13A-K40 CRP 8-33
| The functional test is performad by energtzing an Installed test heater to sinndate a steam line
{ break. The calibration test uses a portable test heater installed over the temperature switch that
| has a permanently mounted thermocoupla. The switch is initially preheated to slmitdate the more
| uniform heating of the metal sensor that would be experienced with a steam leak/break. The
| mounted thermocouple i3 used to measure the actual trip point of the temperature switch.
SURVEILLANCE SETPOINT CRITERIA
. Instrument Maagured . Tech Spec vY Trip
Rumber Parameter Action Setting - Setting §~
T5-13-79A,B,¢,D SPACE ‘AvTo 21209 18525°F .
T5-13-80A,B,C,D AROUND ISOLATION ]
15-13-81A,8,C,D RCIC SIGNAL
} T5~13-82A,8,C,D STEAM
. LINES

ATTACHMENTS

1.  VYOPF 4366.01
2. VYOPF 4366.02

REFERENCES

RCIC Steam Line Area High Temperature Functional Data
Sheet .
RCIC Steam Line Area High Temperature Calibration Data

Sheet

1. Technical Specifications

a. Tables 3.2.2 and 4.2.2

2, Administrative Limits

a, AP 0125, Plant Equipment Control

3. Other

a. GEK-32441, RCIC Systeam

b. VYNPS FSAR, Sections 4.7, 7.3.4.7.7, 7.3.4.8.7 and Figure 7.3.6

c. CWD Sheets 1179, 1180
d. EQ File #13-1
e
{

Functional/Calibration.

OP 4366 Rov. 12

AP 6807, Coliection, Temporary Storage and Retrieval of QA Records
AP 0310, Surveillance, Praventative and Corrective Maintanance Program

AP 0047, Work Order Request
“h, RP 4394, Process Temperature Monitoring/Steam Leak Detection System

Page 20f 6
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'~ PRECAUTIONS

Ondy one (1) instrument will be calibrated at a time.

Ensure that the assoclated instrument relay Is DE—ENEHGIZED prior to actuating
another temperature switch.

If the need for comective maintenance is determined during the performanca of this
procedure, Initiate a Work Order Request per AP 0047.

if this procedure cannot ba completed as writtén, hold at the most secure point,
notify the Shift Supervisor and discuss the possible resolution with an I/C
supervisor.

PREREQUISITES

1,

3.

PROCEDURE
A.

- FUNCTIONAL TEST

Measurement and Test Equipment Required: &

a. Test key (13A)
b. Omaega digital thermometer or equivalent for K type (calibration only)

c. Variac (calibration only)
d. Test heater (calibration only)
e. DVM/DMM (calibration only)

The station will be In a shutdown condition to perform a calibration test. 3

Environmental Qualification (callbration only):

a. Review the File EQ 13-1 for any maintenance requiroments necessary to
ensure continued qualification.

b. Obtain any parts raquired-to be changed per EQ File instructions.

SR

1. The Shift Supervisor Is fully knowledgeable of the scope of this procedure |
and by initialing the data sheet, grants his permission to perform the work. -

2. Verify that the following associated instrument relays are DE-ENERGIZED:

CRP 9-30 CRE 9-33

13A-K3 © 13AK29 i
13A-K4 13A-K38
13A-K44 - 13AK39 -
13A-K46 . 13AK40

3. Insert the panel test jack into the test connection for the instrument to be
tested at the heater test panel.

OP 4366 Rev. 12
Paga 3 of 6
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4, Turn power switch ON.
5. Momentarily depress and release the panel test switch.
6. Verify that the panel test lamp is ON. ?
7. Verify that the CRP 9-30 or 933 assoclated instrument retay ENERGIZES.
8. lmmedlately upon enemluﬁon of the CRP 8-30 or 9-33 relay, turn the power
switch to OFF,
9. After the temperature switch has cooled down, verify that the CRP 9-30 or
9-33 associated instrument relay DE-ENERGIZES.
10. Remove the panel test jack from the switch test Lonnection.
11.  Repeat Steps A.3 through A.10 for the remaining instruments. §
12.  After functional testing Is complete, ensure power is OFF and test lead is
disconnected on the heater test panel. ‘
13. On completloh qf functional test, proceed to Final Conditions.
CALIBRATION : ' . .
otz "
E;g!;ration will be done in conjunction with applicable sections of RP
1. The Shit Supervisor Is fully knowledgeabla of the scope of this procedure
and by initialing the data sheet, grants his permission to perform the work.
2, Establish phone communication between the temperafure switch location,
CRP 8-30 and 9-33.
3. Verify that the following assoclated instrument relays are DE-ENERGIZED:

CRBP 9-30 CRP 9-33

13AK3 13AK29
13AK4 13AK38 &
13A-K44 13A-K39 %
13A-K45 13A-K40

' OP 4366 Rev. 12
Page 4 of 6
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. NOTE

Calibration of temperature switches can be subject to the influence of
test conditions such as orientation. of the heater, thermocouple
location and speed of temperature change. Be as consistent as
possible with testing methodology in order to minimize unwanted

influences.

4.

10.
1.

12.
13.

14.
16.

16.

18.

Connoct the M/TE to ﬂw thermocouple (which Is attached to side of

temperature switch) for switch being tested.

Place test heéter over Fenwal temperature switch being tested.

. Tum the Variac ON with an AC power setting of 30 volts AC (measured

with DVM). )
When switch actuates, tum OFF Variac and remove test heater.

Set Variac to an AC power setting of 26 volts AC {measured with DVM).
Allow Fenwal temperature switch to reset and cool to ~ 150°f.
Re-install tast heater and turn on Variac.

Record the As-Found reading when switch actuates.

Required: 1856 * G6°F
Vedfy'the associated instrument relay ENERGIZES.

Tum the Varlac OFF and remove Test Heater (allowing switch to coo! down)
and verify the assoclated instrument relay. DE-ENERGIZES after temperature
switch rasets. .

if recalibration Is necessary, adjust the switch to trip at the temperature
settings specified in Step B.11. Repeat Stops B.8 through B.14 as required.
Record the "As-Left" readings.

Repeat Steps B.3 through B.14 for the remalning temperature switches.
After all calibrations ere complete, ensure Varlac Is OFF and Test Heater is
removed. . -

Appliéable environmental dualiﬁcation requirements, listed in the Reference
EQ File, .have been satisfied.

On completion of the calibration, proceed to Final Conditioné..

OP 4366 Rov. 12
Page 6 of 6
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ACCEPTANCE CRITERIA

1. Successful operation of all temperature switches and relays.
2. Setpoint values shall be within the tolerance as specified on the data shest. &

3. Al applicable EQ requirements are satisfied.

FINAL CONDITIONS
1. Notify the Shift Supervisor on completion of functlonal/calibratlon test and of any
.discrepancles. . ¢

2. Retum the completed VYOPF 4366.01 and/or VYOPF 4366.02 to an I/C supervisor
for review (AP 0310) and filing in accordance with ~P 6807.

OP 4366 Rov. 12
Peae 6 of 6
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1. 88 Parmission
CRP 9-30/9~33
2. Assoclated Relays
DE-ENERGIZED
Temp Switch # ‘313-79A 23-80A 13-81A 13-82a
13 13A 13 13A .
7. Ralay ENERGIZED X3 x38 X4 X39
13a 13 13a 13
9. Relay DE-ENERGIZED X3 X38 X4 | 39
Temp Switch # 13-798B 13-808 13-818 '13-828
132 13 13a ' 13A %
7. Relay ENERGIZED K44 . X45 x29 x40 ;
13 13a 13A 132
9, Relay DE~ENERGIZED X44 X45 x29 x40
Temp Switch # 13-79¢C 13-60C 13-81C 13-82¢
' 13A 13A 1Ia JETY
7. Relay ENERGIZED K44 X45 x29 KR40
: 12 132 . 1 13 2
9. Relay DE-ENERGISED K44 X45 x29 x40 N
Tomp Switch ¢ 13-79D 13-80D 13-81D 13-82D
13 1A 13a
7. Relay ENERGIZED K44 X45 x29 x40
- 13 13a 13
9. Relay DE-ENERGIZED x44 x4S X29 x40
Discrepancies/Remarks: i
§§'
Tasted By: Dates
hift Supervisor Reviews Dates
{ 1/C supervisor Review: pate:

VYOPY 4366.01 (Eanplo)
or 4366 llav 12

Page 1 of 2

RT No. 04.703,216



YANKEE ATOMIC ELECTRIC (ﬁm

CA‘%:.ATIONNO VYC-

A'm\um_pme_Q_op 8
§#
STEP REQUIRED ¥
1. 88 Permission
‘ CRP 9-30/9~33
3. DE-ENERGIZED
Temp Switch # 13-79A 13-80A 13-81A. 13-82A
11. As-Found Temperature
: 13A 13a 13A 13A
12. Ralay ENERGIZES X38 X4 K39
T 13A 13a 13A . 13A .
13. Relay DE-ERERGILZES K3 K38 X4 X39
. | As-Laeft Temperature . S&
14, 180 to 190°F
Temp Switch # 13~-798 13-808 13-818 13-828
11. ) As~-Pound Temperature
1 132 13a a3 -
12, Relay ENERGIZES - © | K44 X4S X29 x40
' 138 13A 13a 13 _
13, Ralay DE-ENERGIZES X44 K45 x29 X40 m_
. As-~Left Temperature - b
14, 1680 to 190°» :
Temp Switch # 13-79¢ 13-80C 13-81C 13-82¢
| 21, As-Found Temperature
12, Relay ENERGIZES 44 K4S x29 . X40
: : 13 13A 13 13A
13. Relay DE-ENERGISES X44 X4S X29 K40
As-Left ature :
14. 180 to 190°¥»
Temp Switch # 13-79D 13-80D 13-81D 13-82p
| 11, As-Pound Temperature : '
13a 13A 13A 13A hi
12. Relay ENERGIZES K44 K4S X29 x40 o
13A - {3 "] 13a 13a -
13. Raelay DE~ENERGIZES K44 X45 K29 K40 r
As-Left Temperature @
4. 1680 to 190°FP ?’3
17. . EQ Req.

VYOPP 4366.02 (Sample)
- OP 4366 Reve 13 i
Page 1 of 3" o
RT ¥o. 04.7T03.216 ‘
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CALCULA -
o oy

AR E_pacez o 4

Measuring & Test Equipment Uncertainty Calcutation VYC-1768 Rev. 0

2393 Tenpm:aEﬂedlsbasedonMaReadhgddwtedmmaﬂonspanw
not the range of the DMM. . [At.251 ¢

2.39.4. The uncertainties istad by HP for volts and amps AC are frequency
This calcutation used the frequency ranges closest to 60Hz for

dependent.
the determination of uncertainty for volts and anips AC. The following table
provides a fisting of frequencies that were used to calcutato the uncertainty
for volts and amgis AC. AL 6}
HP 34657 A - 20t i
- Amps AC " SOFix < Voidie .
SR TTYT W B R N 7T
AnGIAC oG ]
2.3.10. Omega 4A & 8A Omnical Temperature Calborators ' -
23.10.1. Reietememcﬂmdesaeancy stabliiity, conformity, range and
compensation. Theiywmeme
mmwmﬂmumm {Att. 28 & 37]
23.102 Thespedﬁeaﬁonstortw«&&\mmm The difference between :

the units is that the 4A covers thermocouple fypes J, Kand Twherethe 8A - o
coversJ, K T,E,R, Sand C. fALt. 28 & 37)

23.10.3, WWWWWMbiM’FHObW
is assumed o be included in the Reference Accuracy. {ALt. 28]
23,104, mmmawrwmkwmw
' ummutmmnmnummmm

fa 25)

2.3.11. Omega 668F Handheld RTD Thermometers

23.11.1. MWW , DIN 43760 conformily, repeatablily,
(85-82°F), timo stablity end esrors with up §o 600 of

tomperature
fead resistance. The 1 year Reference Accuracy speciiication includes afl -
uncertaintias for the device if within specified ranges of temperature.  {Alt. 30 & 37]

2.3.11.2. Threa wire accuracy.is the same as four wire RTD Fcontact resistance  ~
efrors ana removed by catibration of instrument plus probe @ 32°F. [Anvao)

23.12. Omega CL-50SA Precision Temperature Calibrator

2.3.12.1. Reference Accuracy Includes accuracy, maximum Enerization efror, AD ¥
hwmmmmeonmm The
1 ywmwmmdmh&mmm
device. (AL 29 & 37)

2.3.12.2. The resoluion specification Includes repeatablity and other variables but Is foL

bounded by the 1 year accuracy specification. [Att 20 & 37} ﬁé

2.3.13. Omega 2176A Muttipoint Digital Thermometer _ '
2.3,13.1. Reference Accuracy Includes accuracy, re!efencejmcﬂoncompelmuoa (4

within range of 69-05°F), repeatabliity and conformity esrors. Exciudes
thenmocouple errors, The 1 year Reference Accuracy specification inciudes
ammwmdmvmwmma«mm (Al 314 37)

Page 11 of 63
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- Mawesurit, o Test Equipment Uncertainty Calculation

VYC-758 nev. 0
5.1.9. Jofra Temperature Cafibrator’ A 7, Ref. 8.12)
18220
5 ——ihe ~ o
20 1 23533 3 LI 3 Mdr § 197E%
"212 33063 0000 | 1.¥708 %
350 EY) » 12141 5565 BI5%
3% 27074 [ 18720 K17
350 19393 - 7 21502 1.340%
) PR % 33107 1130%
a3 EYTIT) TSER 24332 """;%Im"
30 34568 2330 0IR%
350 34829 T 093N
&0 &1 1 24054 CE%% |
. 1112 65417 0% 41533 0.553%
5.1.10. Omega Temperature Devices . [At. 8, Ret. 8.1.2}

N

o 2 a135%
' 101.1m ) a%“— 00384
©70mY CO352% solle
1011 to 50 0.0508% G033
200 101,10 1oL 00s08% [T
Vermont Yankes Design Englneeing . _ _ B - Page 48 of 53
e ¥ o D -} #.

Ve ANSWHOVLLY

T

NOLLVIND' VO

]

o N
S5 =IRRoN
ANVINGO OIHLOT T3 DINOLY IDINVA



Moasurh. . Test Equipment Uncertalnty Calculation : " VYC-1758 nev. O

) (Peseaarf | LO0SF 1 (1101 1200°C 2.605°C
5T B G oo M|

T 1337 75XF 1.00S°F 08 ta 400°C. g.608°C
{303 B LIITY 1 Y243 to () S601C

W ST v G 1060°C 1 0.605C
(WD PP | SHIF. | (sitl: 133

R | oesenuer 1 ansr | (B0k peec | jAsre
] 5 6 3501 1768 AFTC

[ 3302 JAIEE 0 to 1200°C 1166°C

£7C

AW | 2n6T | 120 N00C
TETTT = M XL 00 W T Tl M7

{}150 10 199.9°F SAIPE ‘% v X .578°F
ST XY ST I .Y . JOSF YEU 0 N AUP
{7360 s 1106F 2BTF 2267 2268°F 2355°F 227°F
_V'qtmontYankee Design Engineelng : ) . . Page 47 of 53
- a R TR - ) '.~.‘-‘.¢-Z'w;'f. .

T30 B T namovuy
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YANKEE ATOMIC ELECTRIC ﬁm |
w.m\'l;ouo VYC- 462.C-

. ' QDR NO. 9.4
» BVSIN T armacrment.(r pace_& or 20

B14S

FACILITY: VERMONT YANKEE
ID NO.: TS~13-794

DOCKEY NO.: $0-271 APPENDIX IT
W
ENVIROMMENT DOCUMENTATION REFERENCE -
QUALIFICATION OUTSTANDING
. . . METHOD ITEMS
PARAMETER . SPECIFIED . QUALIFIEOD . SPECIFIED QUALIFIED .
Operating RCIC~1H >1H 001 004 Sequential No
Tine Test and
° Eng. Analysis
Teaperature 300°F 3559 002 004 Simultaneous No
(Peak) - Tast
Prassure 4 psig 26 psig 002 004 Simultanaous No
(Peak) ’ Test
Relative 100% 100% 002 004 Simultaneous -No
Humid{ty Test
Chemical =~ ®/a - _— —_ — — -
Spray :
Radfation 3.5 x 10%8 5 x 1078 003 . 004 Seqgential No
. . Qs
Aging 40Y 40Y Note 1 004 .. Sequential Ne
: Note 2 Test and
; Eng. Analysis
SUbn'e}'gence N/A — — — — —_—
snent: . ' System: .
Temparature Switch Reactor Core Isolatfon Cooling
nufacturer: Functfion:
Patel-Ferwal S Steam Leak Detection
tlodel or Type: - Service:
01-170230-090 (NO) T5~13~79A
Location: - . .
Area: Reactor Building - vol. 41 '<

Elevation: 262'—6"

Flood Level:
Elevation: N/a
Above Flood Level: N/A

Previous Worksheet Number: RCIC—4

06277/18.150PG1



B149

QDR MO, 9.4 nq !!f—- 62— '

° REVISION 6

mm.tmmw

FACILITY: VERMONT YANKEE .
OOCKET NO.: 50-271 APPENDIX . IX
SYSTEM COMPONENT EVALUATION WORKSHEET
ENVIRONMENT DOCUMENTATION REFERENCE . .
QUALIFICATION OUTSTANOING
METHOD ITEMS
PARAMETER SPECIFIEOD QUALIFIED SPECIFIED QUALIFIED :
Operating RCIC~1H >1H 001 004 Sequential No
Time . Test and
Eng. Analysis-
Temperature RCIC~42 355°F 002 004 Simultancous No
(Peak) Test’ .
Pressure RCIC~42 26 psig 002 004 . stmims No
(Peak) - . Test
Relative 100% 100% 002 004 Simultaneous No
Humidity Test
Chemical N/a. —_— — ——— J— —
Spray
Radiation 1.4 x.10%8 s x 1078 003 - 004 Sequential No
: Test
Aging . 40Y A0Y . Note 1 004 - Sequential No
Note 2 Test and i
Eng. Analysis
Submergence N/A _— — -_— — —
H , System:
Tesperature Switch Reactor Core Isolation Cooling
tanufacturer: Function:
. Patel~Ferwal Steoas Leak Detection
el or : Service:
T6-13-798

01-170230-0%0 (NO)

Location:
Area: Reactor Building - Vol. 42 -<

Elevation: 213'-9"
flood Level:

Elevation: N/A

Above Flood Level: N/A

Previous Worksheet Number: N/A

- 0627TPGS




TACILITY: VERMONT YANKEE

OCKET NO.: 50-271

. ‘ WAMSVTC %

8153

QOR NO, 9,
REVISION Am_&pm 2 oo

I0 MO.: TS5-13-79C

APPENDIX XX

SYSTEM COMPONENT EVALUATION WORKSHE

DOCUMENTATION . REF CRENCE

ENVIRONMENT
. QUALIFICATION OUTSTANDING
] METHOD ITEMS
PARAMETER SPECIFIED QUALIFIED SPECIFIED . QUALIFIED
Oparating  RCIC-1M S ‘001 004 Sequential No
Time Test and
Eng. Analysis
Temperature RCIC-42 355°F 002 004 Simultaneous No
(Peak) Tast
Praessure RCIC-42 26 psig 002 004 Simultaneous No
{Peak) Test
Relative 100% 100% 002 004 - Simultaneous No
Humidity . b Test
Chemical N/A — —— e —_ ——
Spray .
Radiation 1.4 x 108 s x 107R 003 004 Sequential No
Test
Aging 40Y 40Y Note 1 004 Sequential No
Note 2 Test and
. Eng. Analysis
Submergence N/& — -_— — — —_—
nt: - System:
Temparature Suitch Rnctor Con Isolation Cooling
Qgﬁ:fag_tgéer: tio
Patel-Fenwal Steaa Leal: Datection
el _or : ervica:
T5-13-79C

01-170230-090 (NO)

tocation:
Area:

Remctor Bufilding -~ Vol 42

Elevation: 213'—"

Flood .Level: -
Elevation: N/A
fibove Flood Level:

Previous Worksheet Number:

0627TPG9

N/R

N/A

—



. . . . ;

T,

QDR _NO. 9.4 8157
REVISION 6 Ww& .

FACILITY: VERMONT YANKEE
10 NO.: T1S-13-79D

DOCKET NO.: 'S0-271 APPENDIX TI
SYSTEM COMPONENT EVALUATION WORKSHEETY
ENVIRONMENT DOCUMENTATION REFERCNCE
QUALIFICATION OUTSTANDING
‘ HETHOD ITEMS
PARAMETER . ..SPECIFIED . QUALIFIED . SPECIFIED . QUALIFIED . .
. N ]
Operating RCIC-1H >1H 001 004 Sequential No
Tine Test and
Eng. Analysis
Temperature RCIC-52 355°F 002 004 Simultaneous = No
- (Peak) Tast
Pressure RCIC-52 26 psig 002 004 Simultaneous No
(Peak) ’ . Test .
Relative 100% 100% 002 004 Simultaneous No
Humidity . : . - Tast
Chemical N/A — —— — — —
Spray .
Radiation 3.5 x 105 5 x 1078 003 004 Sequential No
. Test
Aging 40 ao0v Note 1 004 Sequential Mo
Note 2 . Test and
. Eng. Analysis
Submergence N/A — — —_— — —_—
H System:
Tempaerature Switch Reactor Core Isolation Cooling
panufacturer: ' Eunction:
Patel-fernwal : Steam Leak Datection
flodel or Type: Service:
01~170230-090 (NO) T§-13-790
Location:

Area: Reactor Building = Vol. 52 -<
Elevation: 213°—9%.

.Flood Leve]l:
Elevation: N/a

Above Flood Level: N/A

Previous Worksheet Number: N/A

0627TPG13 _ ' '



PRINTED) 03/08/94

VERMONT YANKEZ EQUIPHENT QUALIFICATION MATRIX
(SORTEZD BY SYSTEM & TAG WO) '

SYSTEN 1Dt ACIC, REACTOR CORE YSOLATION COOLING SYSTEN

_PQUIPHENT QUALIFICATION MATAIX DATA

aevisions 13
REV DATEs oynf/u

TAG MO. SETRVICES LOCATION CAT TBNL TEN2Z F1 ¥2 F3 DURATION
YE Weee SEeP SEE BET GEE KEPESENS

sv - REMOTE TURR TRIP/SOL vor §2 LOCAC B 22 6 -

o HS s 2 [ -

gpcis © (23 ] -

acics © 23 o -

RWCU: £ 23 [} -

) ‘ ms ¢ B 23 [} -

1S=13-T9A HI SPACE TENF TRIP vor 41 LocAs E 22 36 6 -

: o o NS sC' 36 23 0 -
urcis ¢ 36 23 o -
rCICE A 4 36 1 1HR

' ™MCU- XC 23 36 O -
mssCc 23 I O -~
15-13-798 HI SPACE TEMP TRIP voL 42 LOCA: £ 22 36 6 -
’ Hs a1 C 3 23 o© -
wpclr ¢ 23 3§ o -
RCICT A ¢ 36 2 nx
awCUs ¢ 23 ] -
mHS ¢ ¢ 213 0 -
T3-13-79¢C NI SPACE TINP TRIP ‘vor 42 LOGAs £ 22 36 ¢ -
: : x$ s ¢ 23 3 o -
urczs ¢ 23 36 O -
RCICE A 4« 36 1 1R
CTs € 23 ° -
ang ¢ C 23 ] -
75-13-790 X SPACE TENP TRIP voL $2 LOCAs & 22 .36 ¢ -
: X XS ¢ X 23 3 ¢ -
apCIe € 23 J6 O -
RCICt A 4 36 1 i
AHCOs 2 23 36 0 -
wAS « &€ 23 36 O -
TS~13-80A HMI SPACE TEMP TRIP VoL 41  LOCAs B 22 36 6 -
XS 1€ 23 3 0 -
mPCIs € 2) 36 O -
acICt A 4 3 1 R
awcus ¢ 23 o -
nAS 1 C 23 [ -
T5-13-808 . Rl SPACE TEMP TRIP VoL 42 LOCA: B 22 36 6 -
- M8 s €7 23 36 O -
upcI: ¢ 23 36 O -
ACICT A 4« 36 1 UR
RWCUs C© ) ° -
WS 1 C ) L} -
PAGE $-100 -

EQDI_95-55 .
PAGE 24 - OF /23

YANKEE ATOMIC ELEGTRIC COMPANY
WF:GON noVYC-462.C
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PRINTED: 03/00/94

YANKEE ATOMIC ELECTRIC g

CALCULATIONNO,_VYC ~ 4(2 ¢

——

?cVo\

ATTACHUENT G Pace G orgs.

VERHONT YANKEL EQUIPKENT QUALIFICATION HATRIX REVISION:
{SORTED 8Y SYSTRM & TAG NO) AZV DATE: §2708/%4¢

SYSTEX IDt RCIC, REACTOR CORE ISOLATION COQLING SYSTEM

PQUIPKENT QUALIFICATION HATRIX DATA
CAT TENI TEN2 F1 F2 P DURATION

|

TAC NO. SERVICRS LOCATION
mas Aees GESe Sws Se wee sunssses
15-13-80C MI SPACZ TEMP TRIP vor 42 LOCAT B 32 36 6 -
NS : C 3 36 0 -
nrecis © 22 36 [} -
RCIC: A 4 36 1 1RR
RNCUs C 2 0 -
ms e ¢ ) ° -
TS-13~80D HI SPACE TEMP TRIP voL 52 LOCAs K 22 6 [ -
MS 1 E 23 36 © -
mpczs € 23 36 O -
RCICs A 4 36 1 1KR
xWCU: B 23 o -
uns s & 23 o -
TS-13-81A HY SPACT TENP TRIP VYOL 41 LOCA: £ 22 36 [} -
X§ s C 23 36 O -
BPCIs € 23 36 0O -
RCICt A 4 k13 1 1R
MU ZC 23 36 O -
' mES 1 C 23 26 O -
15-13-018 HI SPACE TENP TRAIP vor 42 LOCAs & 22 3 ¢ -
' ng s c 23 3 O -
mPcIs € 23 '3 O -
PCIC: A & 26 1 1R
mcor ¢ 2 ° -
S ¢ C 23 0 -
T$-13-81C HI SPACE TEMP TRIP voL €2 LOCAME 22 36 ¢ -
- us 1€ 23 ¥ O -C
WICIE C 23 36 © -
RCIC: A 4 36 1 MR
mcYe ¢ 22 [} -
MHS 1 C 23 ] -
T5-13-81D HI SPACE TEXP TRIP VoL $2 LOCA: B 22 36 ¢ -
Mg +E 23 3 O -
BPCIt C 23 36 © -
RCIC: A 4 36 1 1HR
RHCU:t B a3 (-1 -
HHS ¢+ KX 2) ] -
T5-1)-82A HMI SPACK TIMP TRIP voL 41 LOCAT & 22 p 13 6 -
S s ¢ 23 36 o -
HPCIr C 23 3¢ 0 -~
RCICt A 4 36 1 1R
RWCU: XC ) P13 0 -
MHS 1 € 2) 36 O -
PACE $-101 EQD' ! ?5 55

PAGE3>__ OF[&.3




PRINTED: 10/06/95

YANKEE ATOMIC ELECTRIC COMPANY
caLcuaTion o, _YNE ~462. &
"V o

aracieNt G- pace]l_oe32,

VERMONT YANKER EQUIPHNENT QUALIFICATION MATRIX REVISION: 16 |

(SORTED BRY SYSTEXK & TAG KO)

REV DATE: 10/05/95

SYSTEM ID; RCIC, REACTOR CUFE ISOLATION COOLING SYSTEM

EQUIPMENT QUALIFICATION MATRIX DATA
CAT TEN1 TBN2 F1 P2 P3 DURATION

TAG NO. SERVICES X LOCATION
PEE HOSTN SHERS SHSS BER DS SRS
?5-13-828B HI SPACR TEMP TRIP voL 42 LOCAt+ B 22 36 6 -
MS 1 C 23 36 o -
HPCI: C 23 36 O -
RCIC: A 4 36 1 1HR
RWCU; C 23 ) -
BRES s C 23 o -
T8-13-83C HI BPACE TEMP TAIP voL 42 LOCAs 8 22 36 6 -
, M$ 1€ 23 36 o0 -
HPCI1 € 23 36 © -
RCIC: A 4 36 1 IHR
RWCU: C 23 0 -
HHS s Cc 22 ] -
T8-13-82D HI SPACE TEMP TRIP vor s2 IOCA: B 22 36 6 -
. HS 1 E 23 36 0 -
"HPCI+ € 23 36 O -
RCIC: A 4 36 1 1HR
RHCU: £ 23 ) -
HHS ¢ B 23 o -
v13-16 VALVE DC STARTRR vor 30 10CA: B 67 2 6 LT
s s ¢ €67 o -
HPCIs € 67 o -
RCICL A 67 1 A £ 4
RWCUs € 67 o -
His s C 67 o -
VAC-PP GLAND SBAL VAC PP/MIR VoL 52 LOCAs B 22 6 -
NS s B 23 (] -
HPCIs C 23 0 -
RCIC: ¢ 23 a -
RNCU: B 23. 0 -
HHS ¢ 8 23 0 -

PACE $-101
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TABLE 2.5.1 (Centinwed)

Reactor Building Migh Energy Llae Rreak Raviresments
e Rain FRean KELD ~e=} |
Pask

KPC RELD ¥ ace wets - I ICU RELS 1
Lesstise Poek Posk Pask .

S RA Ploes Temp. () Press. Thaldity Temp. () Press, Mwmidity Tesp, (P) Press. Rmidity Temp.(F}  Press. Rwmidity
flevation Plg. ¥o. Flg. No. Fig, Wa, Fly, P, Tig, Wo, Plg, Mo, PFig. Me. FPig. M. Pig, Mo, FPlg. Bo. Pig, WO,

XS NELD ]

" ek
Texp. (1) Press, Rumidity

Fig, %o, Flg. Ne. Flg, Be. Flg. Bo.
© Yele 4 129 - 1000 106 1000 14 1000 140 “3008 176 " 1008
fNre M mee e : AICT-44  NPCT-44 [T T WAL KWCDedd e
.
o1, 43 n " " " " n [ " ] n " [ " [ [
e A fa,
el, 232°
voi, 48 4 1000 126 ] [ [ 199 1000 14 " 1008
fgu’g [ TR NPCI-46  EPCT-48  MPCT~4¢ TRD-46 V46 wis~ae .
.
vol1. 47 " " ] x [ " " ® 4 " " " " " n
"N e
€. 232° . B
Yol 44 1N 100% 734 113 1008 174 1000 132 " 1008
W49 NBees WICT-40  NPCI~46 WICI~48 WICT / Wl / ARCO~0,  R¥COS . e
T, N RCIC-49  RETCS4S )
Yol 43 191 1008 154 1. 1008 107 1000 142 n 1000
QD P k.  N3~43 w343 T RICI~4S  WPCI-49  WPCI-49  NCX/ C MM/ CD-49  RWCTU-49 L]
€. 22° . . ’ MCI04S  RCIC~49 i
i, 9 " . n “24¢ o [ [ W » L] ] n "
SPrCT M, WICI=$0  RPCI-30 RICI=$0
£, 19°
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For environmental qualification purposes the Steam ‘I\mnel includes Volume 41,
as illustrated in Appendix D. .

HPCI TURBINE ROOM (Turbine in Standby)

Below Elev. 230’ Elev. 230’ and Above

Average Temperature (°F): (Ref. 58) 100 120

Average Humidity (%): ] 60 60

Peak Allowable Temperature (°F): 106 . 140
Ambient Aprient

Pressure:

For environmental qualitication purposes the HPCI Turbine Rocm includes
Volume 50, as illustrated in Appendix.D.

CIC INE ROOM (Turbine in Stan
Average Temperature (°F): ' 100 ‘
Average Humidity (%): 60
Peak Allowable Temperature (°F): 112
Ambient

Pressure:’

For environmental qualification purposes the RCIC Turbine Room includes Volume
52, as illustrated in Appendix D.

TURBINE BUILDING ~ OCCUPIED AREAS ONLY (EXCEPT AREAS NOTED BELOW) ’
Operating and Hot Standby Modes)

Average Temperature (°F): 100
Average Humidity (%): 60
Peak Allowable Temperature (°F): 105 ]
Pressure: Ambient . —
TURBINE BUILDING -~ HEATER BAY AREA (Elev., 272°‘-6°

iOperatxng and Hot StanEFy- Modes )
Average Temperature (°F): 125°F '
Average Humidity . (%): 608
Peak Allowable Temperature (°F): 130°F
Pressure: Ambient

TURB UILDING - FRONT STANDARD Elev. 252°'-€°

Operating and Hot Stan es :
Average Temperature (°F): 125°p
Average Humidity (%): 60%
Peak Allowable Temperature (°F): 130°F
Pressure: Ambient

TURBINE BUILDING - LUBE OIL LWAY AREA (Elev. 248‘

{Operating and Hot Standby Modes
Average Temperature (°F): 100°F
Average Humidity (%): 60%
Peak Allowable Temperature (°F): 104°F
Pregsure: Ambient

Note: For components in the vicinity of steam piping, the steam tunnel

conditions listed on the previous page should be utilized for
aging analysis. Actual measured values (properly documented) may

¢ be utilized for specific componenta when desired.

7.4.2 Radiation

Normal radiation conditions extracted from Reference 4 are listed in
Appendix A. This data represents bounding conditions accounting for locg.].

f90\91 7-13
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hot spots. Actual measured values (properly documented) may be utilized for ' ‘
specific components when desired. .

7.5 DESIGN BASIS ACCIDENT ENVIRONMENIS

7.5.1 Introduction

The tables, figures, and assoclated notes in Appendix B provide the
environmental conditions in many areas of the Reactor Building after a LOCA,

. MS HELB, HPCI HELB, RCIC HELB, or RWCU HELB.

The Reactor Building temperature and pressure profiles included
in Appendix B represent average conditions throughout the
applicable volume (or area) of building. When a component is
located in the vicinity of a high energy line, it should be
reviewed to ingure the average volume conditions are appropriate

for that component.

Note:

Section 7.5.2 summarizes the controlling analyses that form the basis
~ for the HELB environments listed in Table 7.5.1 of Appendix B. -

Section 7.5.3 discusses the environmental consequences associated with
the HELBs postulated in the steam tunnel and Turbine Building.

Section 7.5.4 addresses all other design basis accidents within the
scope of 10CFR50.49.

7.5.2
Main Steam Steam Tunﬁel ABGQAEBO
Feedwater Steam Tunnel ~ N/A - See Note 5
BPCI (DEG) Steam Tunnel ABGQADMJ See Note 6
HPCI/RCIC Stéam Tunnel ABGQAFVR See Note 7
(10 GFM) :
HPCI Torus Rqom.' ABGUSER See Note &
HPCI Turbine Room ABGUAAO |
RCIC Torus Room ABGUHMB
RCIC Turbine Room ABGUAYZ
RWCU Pump Cubicles ABGUMOB See Notes 2 and 3

v (E1. 280°')

RWCU Heat Exchanger . ABGUHPD

Room'(El. 280')
7-14
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4)
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Location cnmnnigz_nnn Remarks
Phase Sep. Room ABGUSEI
(E1. 303') '
Elev. 318° ' ABGUSFX i
Return Line ABGUHYF
(E1. 252°')
6" at Elev. 252' ABGQAJFZ
4* at Elev. 252’ ABGQAIJF
3" at Elev. 280° ABGQAEBT
3" at Elev. 303' ABGQAEBU
3" at Elev. 318° ABGQABWW.
3" at Elev. 345°'. ABGQAGBQ

Unless otherwige noted, an initial average Reactor Building
temperature of 100°F was used in analysis.

This computer analysis used an initial average Reactor
Building temperature of 90°F. The difference between
90°F and 100°F starting temperature has been either
incorporated into affected curve (ippendix B) or, the
effect of using this lower initial temperature has been
judged to be minimal in regard to calculated peak HELB
temperatures. See Table 7.5.2, Appendix B.

This RWCU HELB analysis postulated a break in the pump
suction piping and assumed forward flow only due to the
pump discharge check valve. All other RWCU analyses assumed

a system blovdovn after isolation valve closure.

This analysis assumes the concrete block walls of NW
stairwell enclosure fail on all floors. A design change to
strengthen the block walls and provide a vent path to El.
345°* has been done. The environments from this analysis are
equal to or more severe in all areas of the Reactor

'Bullding than the environments calculated based upon the

block wall fix.

A main steamline break in the steam tunnel (Volume 41) was
analyzed by the RELAP4/MOD5 program, described in Section
7.3, with the results summarized in Appendix B. This
analysis showed a peak temperature of 300°F. This peak
temperature is bounding for all other HELB events in the
eteam tunnel. This includes the Feedwater, HPCI, and RCIC
piping systems. However, the duration of the event,
temperature decay rate, and resulting temperature/pressure
profile versus time will be different for each event (See

Appendix B, Table 7.5.1).
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6) The igolation characteristics of the HPCI and RCIC systems
for 8 HELB in the gteam tunnel are identical, i.e.
excessive flow (>300%) initiates immediate isolation,
excessive area temperature (>200°F) isolation is delayed
30 minutes. However HELBs in the HPCI system, being the
larger system, will result in greater mass energy release,
therefore environments resulting from HPCI HELBs in the
gteam tunnel should be considered to bound the affects of

RCIC HELBa.

7) This break is of a magnitude applicable to either HPCI or
RCIC.

7.5.3 Steam Tunpel and Turbine Building HELBs

Sections 7.5.3.1, 7.5.3.2, and 7.5.3.3 address the postulated HELBs that
could occur in the steam tunnel. For any size leak, the worst case steam
tunnel flooding is not expected to build up to the elevation of the main steam
liries (approximately Elevation 253'-6"). The door between the steam tunnel
and the CRD Repair Room is designed to blow out at 2 psig, therefore any large
size breeks will blow out this door, and drainage out the ‘door will limit any
appreciablc level buildup in the tunnel. For smaller leaks that do not
pressurize the tunnel, water level buildup will be at a slow rate and the leak
would be detected and isolated before the water lével in the steam tunnel

reached the steam lines.

7.5.3.1 Main Steam Line Break in Steam Tunnel

As described in Section 7.5.2, Note 5, the main steam line break in the
steam tunnel (Volume 41) was analyzed to have a peak temperature and pressure
in accordance Appendix B, Figure MS-41. Many areas of the Reactor Building
and the Turbine Building will experience some heatup following this HELB, but
the essential electrical components in these locations necessary to mitigate

this accident are environmentally qualified.

7.5.3.2 HRCI and RCIC Steam Line Leaks in the Steam Tunnel

In order to realistically compare and assess the environmental
conditions resulting from a HPCI or RCIC steam line break in the steam tunnel

the following cases vwere analyzed:

1) A double ended guillotine HPCI steam line break with subsequent
isolation initiated by high flow. This case repregents a large
potential mass energy release, similar to the MSLB for which
immediate isolation is initiated, but requites a longer time to

isolate.

2) A "small" HPCI/RCIC steam leak with flow equivalent to 10 gpm.
condensate. This break is representative of a significant small
break well within detection capability for which time delayed
isolation on high temperature would apply and which is of
sufficient size to impact areas beyond the steam tunnel. (It is
not credible for the HPCI/RCIC steam lines in the steam tumnel to
fail such that a leak greater than 10 gpm (condensate), but less
than the 300% high flow trip flow rate suddenly develops.)
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For the above postulated breaks the steam tunnel temperature reached the
200°F high temperature trip isolation set point. For the double ended break
steam tunnel temperature reached the high temperature trip point almost
ingtantaneously. For the 10 gpm break the high temperature isolation trip

value was reached in less than 15 minutes.

In all cases the resultant peak temperatures in affected areas outside
the steam tunnel were less than for the MSLB but elevated tempetature

durationg were longer.

Existing instrumentation locatéd in the steam tunnel together with
operator surveillance is sufficient to detect and isolate a small leak (less
than 10 gpm condensate) and take steps to isolate the leak before it could

develop into a large break.

The temperature detectors will automatically close the maiﬁ steam
isolation valves immediately upon reaching the 200°F trip point
and the HPCI/RCIC isolation valves after a 30 minute time delay
if operator action does not isolate *he break earlier.

Note:

Based on the above there are three limiting cases to be considered:

Large sudden break greater than 300Z2 HPCI flow with high flow
isolation. (Run ABGQADMJ)

2) Small leak (HPCI/RCIC) at a maximum flow equivalent to 10 gpm
condensate with 30 minute delayed igolation. (Run ABGQAFVR)

1)

A small leak (HPCI/RCIC/MS) that ralses temperature to just below
the:high temperature trip and may not be discovered by operator
surveillance for up to 16 hours (See SB-§T-41).

7.5.3.3 Feedwater Line Break in Steam Tunnel

A feedvater line break in the steam tunnel will create a harsh
environment. However, unlike the main steam system, there is no automatic
leak igolation feature (except pump runout protection) in the Feedwater
System. In fact, should a leak occur in any pipe in the steam tunnel, it is
the task of the operators to evaluate the plant symptoms and take steps to -
isolate the leak while maintaining the plant in a safe condition.

The feedwater leak can be isolated by components located in a mild
euvironment.

3)

1)

If the steam tunnel temperature reaches 2009F, the MSIVs will

2)
close and a reactor scram will occur.

3) Although not required to be environmentally qualified for this
event, HPCI and RCIC, if available, would be utilized for shutdown
purposes. Alternatively, the ADS and core spray systems are relied
upon as the qualified redundant path available for safe shutdown. .

Analysis of the more restrictive MS HELB with only ADS and core

Note:
spray shows that no fuel failure will occur (Reference 53).
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The steam tunnel 18 well isolated from other areas of the plant
with vital equipment.  With a timely diagnosis and isolation of a
leak. areas of the Reactor Building where vital components are
located should not become significantly more severe than normal for
emall leaks or cracks (see Section 7.5.3.4 for further discussion
of the mitigation of small leaks in the gteam tunnel).

4)

For the design bases double—ended rupture of a feedwater lime in
the Steam Tunnel, the resulting envirommental conditions are judged
to be enveloped by the Main Steam Line Break environments analyzed
in Reference 28. This judgement is based on the analysis done for
the 1973/74 pipe whip study (Reference 2) which concludes that a
single Main Steam Line Break in the Tunnel is more limiting than’
either the single Feedwater Line Break or the Combined Feedwater

and Main Steam Line Break Cases.

7.5.3.4 Small Leaks in Steam Tunnel

The steam tunnel is a relatively small space and any high energy- release
1nto it will significantly raige its temperature. A major leak would increase
the space temperature above 200°F almost instantly causing MSIV clogure and
regsultant reactor scram. Small leaks do not have the gignificance of o major
" leak but they have the potential of becoming a major leak. Therefore,
operator evaluation and action is mandatory. Small leaks from any source can

be classified and detected as follows:

1) A small leak that initiates the high space temperature alarm of
160°F and u short time later initiates the MSIV close/scram
signal at 200°F. The operator would be immediately alerted by
these events. The HPCI/RCIC 30-minute delay asignal is also set at
2009F. If HPCI or RCIC are being utilirzed post-scram, the .
operators would have 30 minutes to evaluate plant status, isolate
leak, and assure a core cooling and decay heat removal patb is

maintained.
A small leak that initiates the high space temperature alarm of

5)

2)
160°F, or is detected by the operator readings, but may not reach
the 2009F signal. Such a leak would be detected and isolated
within 16 hours allowing for operator evaluation and leak
isolation. All the steam tunnel equipment required to initiate a
safe shutdown is environmentally qualified for this scenario.

3) A small leak that raises the steam tunnel temperature slowly, but

C o This type of

may not initiate the 1609F space temperature alarm.
leak would be detected by the operators due to increasing space
temperature readings. Sufficient time is available for the
operators to evaluate and repair or isolate since operator action’
for plant safety is not immediately required and essential )
electrical equipment is environmentally qualified and available for

plant safety action.

7.5.4 High Energy Line Break in the Turbine Building

Turbine, turbine suxiliary, and feedwater and heating steam piping in
the Turbine Building is routed in many areas. If a reactor safety action is
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needed, all emergency systems required to safely shut down the plant, given a
loss of off-site power and a single failure, are located in the Reactor '
Building and Diesel Generator Rooms. For a Turbine Building HELB, a mild
environment would exist in the Reactor Building. A harsh environment would
exist in the Diesel Generator Room only for a HHS EELB in the room, however, a
loss of off-gite power is not anticipated for this break.

The only components located in the Turbine Building that warrant
environmental qualification for this event are those associated with the
Reactor Protection System (RPS) and Main Steam Isolation. These components
are not required for the direct mitigation of a Turbine Building HELB, but
they are important to reactor fuel integrity during certain plant transiente

combined with worst case single failures.

Although gpecific HELB analyses have not been performed for the Turbine
Building, RPS and Main Steam Isolation components in the Turbine Building
should be qualified to the bounding Turbine Building environmental profile
(Appendix C, Figure TB-39) unless otherwige documented as an exception. This
profile envelopes, with a margin, a large Main Steam line break in the steam
tunnel which is quickly isolated and small leaks *hat are isolated
approximately 30 minutes after detection. Because the steam tunnel is a
significantly smaller and more confined volume in comparison to the turbine
building environmental conditions following a HELB in the steam tunnel are
expected to be more severe than conditions in the turbine building, therefore

' this profile should envelope all open areas in the turbine building.

In accordance with Reference 34, certain RPS/MS isolation components in
the Turbine Building were further reviewed and, on & case-by-case basis, it °

" was determined that a specified environment of 2129F aad 100X relative

humidity was appropriate.

- Since the Turbine Building is easily accessible, small leaks would be
detected by plant personnel due to changes in the usual Turbine Building
humidity, temperature, and noise levels.

7.5.5 Small Leaks in Reactor Building

Other than the primary containment, the Reactor Building has five basic
areas (steam tunnel, torus area, RCIC Room, HPCI Room, RWCU Rooms) that are
somewhat confined and contain high energy lines which could produce a small
leak. In addition, the north side of Elevation 252' contains the RWCU return

line which must also be conaidered.

All of the above areas have temperature sensors that provide indication
to the Control Room. This temperature data is logged daily. Also, all of the
above areas except the primary containment and steam tunnel are vigually
inspected by operators at least once per shift. A small leak in the steam

tunnel was discussed in 7.5.3.4.

" The RWCU areas (except Elevation 252°') are termed high radiation areas
requiring radiation work permits for personnel access. Qualified temperature
switches were installed by Reference 33 to provide automatic RWCU isolation on N
high space temperature. This temperature switch, set at 1250F, will provide
isolation of a small leak in the RWCU piping which results in a leak below the
high flow isolation setpoint. Also, as discussed above, the operators can

7-19



T P

Sy A o 2 e

Tk ATy S

G —

" either of these accidents.

YANKEE ATOMIC &Ecmc COMPANY
cALcuLaTIoNNo_VYC - 4 62¢
[

ATﬁMJiMEN[j&;Jy«yﬁ&n_ﬁxiésl

Rev. 3 |

obtain the actual cubicle temperature remotely, from other température
detectors which also have an alarm setpoint of 110°F or 115°F (nominal).

The HPCI cubicle and torus area are low radiation areas with
unrestricted personnel access. As discussed above, these areas are readily
accessible having continuous remote temperature indication, with an alarm set
at 1759F. Operator detection of small leaks 18 most likely well before the
space high temperature detector HPCI/RCIC alarm/isolation signal setpoint of
2009F. The HPCI cubicle is well ventilated with a large door opening near
‘the SW stairwell where steam could escape in to contiguous areas of the-
Reactor Building. The torus area is a large space with several hatchways and
many pipe chase openings where steam could escape. This lowers the
probability that a small leak would raise the local space temperatures, to the
trip setpoint of 200°F and increasea the probability that the operators

would discover a leak.

The RCIC cubicle is a low radiation, high security, locked room used by
an operator to control the cooling of the reactor in the event of a terrorist
attack. Leak detection is by operator surveillance and remote temperature
indication, including an alarm at 1759F, in the control room. The space
high temperature detector HPCI/RCIC alarm/isolation signal is set at 200°F

for automatic isolationm.

7.5.6 Other Design Basis Accidents

The control rod drop and refueling accidents, as described in FSAR
Sections 14.6.2 and 14.6.4, respectively, have been reviewed for environmental
qualification concerns. In both cases, the environmental consequences are not
barsh from an- equipment degradation standpoint. ' The only environmental
parameter that will change is radiation. Per Referemce 6, the cumulative
radiation dose for any area of the plant will not exceed 1 x 10%R due to
Since this level of radiation is considered mild
for mast materials, and all components qualified for the DB LOCA environment
would also be qualified for thegse accidents, all electrical equipment relied
upon to mitigate these accidents and achieve a safe shutdown are qualified
since the qualification tequitementa for a LOCA are satisfied.

The following accident environmental conditions are recommended for
procurement of new equipment important to safety.’ These conditions envelope
worst case accidents and should be specified for new and replacement
components, as well as spare parts.

Temperature Profile: Figure TE-1 - Appendix C

Pressure: 2 psig maximum for 70 seconds (

Humidity: Above 2120F: Superheated Steam
Below 212°F; 1001~RH Saturated Steam/Air Mixture
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Radiation: See Table 7.6.1 - Appendix C

Submergence: Not applicable, large area and timely leak
isolation preclude significant flooding concerns.

7.6.2 Primary Containment (Drywell and Torus)

Temperature Profile: Above El, 264'-2": Figure DWH-T1 -
Appendix C
Below El1, 264'-2": Figure DWL-T1 ~

Appendix C
Pressure Profile: Figure DW-P1 - Appendix C

Humidity: Drywell ,
Above El. 239°'-8" 100% (saturated steam and spray)

Below El. 239'-8" Submerged (Reference 1)

Torus :
Above E1. 228' 100% (saturated steam, splashing,

and spray)
Below El. 227* Submerged (turbulence)

Note: Tofus water level is maintained between
approximately 228' and 227¢. Components near
this interface range could be exposed to both
conditions of submergence or saturated steam
during course of event. In addition, subsequent
long~term recovery activities (e.g., removing
fuel from reactor vessel) may involve flooding of
the entire torus and drywell to above the top of
core level, but such recovery activities are not.
within the scope of 10CFR50.49.

Radiation: See Table 7.6.1 - Appendix C

Submergehce:‘ See Humidity .
7.6.3 Steam Tungel

Temperature Profile: STE-41 - Appen&ix C

Pressure: STE~-41 -~ Appendix C

Humidity:  Above 2120F : Superheated Steam
Below 212°F : Saturated Steam / Alr Mixture

Radiation: See Table 7.6.1 - Appendix C

Submergence: Any flooding in the Steam Tunnel will be confined to
below steam lines (approximately Elevation 253'~6"). See Section 7.5.3.
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7.6.4 _CRD Repair Room. and Turbipe Building

Temperature Profile: TB-39 - Appendix C
Pressure: STE-41 -~ Appendix C

Humidity: Above 2129F ; Superheated Steam
Below 2120F : Saturated Steam / Air Mixture

Radiation: See Table 7.6.1 - Appendix C

Submergence: In the Turbine Building the large area and timely leak /
detection preclude significant flooding concerns.
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FACILITY: Vermont Yankee TYPE: BWR

DESCRIPTION
AND SERVICES: I
- See Section B

~ COMPONENT:

QDR NO.: '
Temperature Switch

9.4, Revision 7

MANUFACTURER: MODEL/SERIAL NO.:
) ‘fénwal. Inc. See Section B

QUALIFICATION STATUS:

PARAMETER:
Temperature Qualified
REMARKS:
REVIEW

‘Normal Ambient Temperature
The worksheets (Tab B) of this QDR indicate that the subject switches are
located in various areas outside of primdry containment, including nonoccupied
areas of the plant. As specified in Volume I, Section 7.0, of the
Environmental Qualification Program Manual, the maximum normal ambient
temperature of these switch locations does not exceed 40°C (104.0°F) for
various areas in the Reactor Building and 609C (140.09F) for steam tunnel -
and Turbine Building Heater Bay general area locations. These average |
temperatures will be used as the basis of the aging analysis in Tab DA. .

Accident Temperature

The worst case temperature profile for any area in the Reactor Building,
excluding the steam tunnel and CRD Repair Room, is shown on Figure TE-1 which
is reproduced on QDR Page DT3. The worst case temperature profile for the CRD
Repair Room, the steam tunnel, and the Turbine Building is shown on ]
Figure STE-41 which is reproduced on QDR Page DT4. Only the first hour of the
accldent needs to be enveloped; however, a 24-hour post-accident operability
requirement has been assumed for conservatism (refer to Tab DO).

As indicated in Section X of Report PEI-TR-831200-1 (QDR Page G1-286), the
switches were LOCA/HELB tested to the profile shown in Figure 1 (QDR .
Page G1-299). 'This profile (reproduced on QDR Page DT5) indicates a test
duration of 2 days with a peak temperature in excess of 355°F.

As indicated in-the Rockbestos LOCA profile reproduced as QDR Page DT6, the
wire was subjected to peak temperatures of 346C°F. This profile indicates a
test duration of 30 days.

The required temperature profiles STE-41 and TE-1 have been redrawn onto the
Patel and Rockbestos test profiles (QDR DTS and DT6). It illustrates that the
test profiles exceed the required profiles, with margin, in both severity and

duration.
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Installation and Maintenance Requirements
Fenwal Temperature Switch

Maintenance Réquirements/lntervals

This equipment does not require special maintenance/sucrveillance as the
basis for qualification. The manufacturer recommends that a calibratlon
schedule with a maximum S-year interval be ingtituted (see QDR

Page G1-23, Paragraph I-3.3.1). _ l

Replacement Requirements

Not applicable.’

Storage Regquirements

Not applicable.

Installation Requirements

Per manufacturer’s instructions. Equipment installed under QA program
assuring installation meets requirements.
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FACILITY: Vermont Yankee TYPE: BWR
QDR NO.: COMPONENT: . DESCRIPTION
Temperature Switch AND SERVICES: l

9.4, Revision 5
) See Section B

MODEL/SERIAL NO.:-

MANUFACTURER:
Fenwal, Inc. See Section B
PARAMETER: QUALIFICATION STATUS:
Preasure Qualified
REMARKS:
REVIEW

As indicated in the worksheets and the EQ mattix, this equipment need only
function through the first hour of a HELB (a 24-hour post-accident duration

has been used for conservatism).

As indicated in the Summary Report of Plant Environmental Conditions (EQ
Program Manual, Volume 1), the envelope accident pressure design data is d‘(/’
2 psig (70 seconds) for the Reactor Building and 5.1 psig (10 seconds) for the '

gteam tunnel.

Testing by the Vendor indicates that the gswitches were tested to the
pressure profiles described in Appendix X-B of Report PEI-TR~831200-1 (CDR
Pages G1-297 to G1-298). These profiles (summarized on QDR Page DP3) show
that the maximum test pressure of 26 psig and the test duration envelop the
pressure conditions for all areas outside primary containment.
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REVISION 4

The basis of the radiation value required is the 40-year operating doses as
indicated in Appendix A of the Vermont Yankee EQ Program Manual. The one-hour
post-accident operating time requirements are for HELBs in the Reactor
Building only. The accident radiation increases caused by a primary
containment LOCA are not applicable to these switches.

Conclusion

Qualified with margin.



YANKEE ATOMIC ELECTRIC COMPANY
CALCULATIONNO_VYC - 462
eV o

ATTACKMENT G- paceZy or3o

DH1

FACILITY: Vermont Yankee TYPE: YBWR

DESCRIPTION
AND SERVICES:
See Section B

QDR NO.: COMPONENT :
9.4, Revision 2 Temperature Switch

MANUFACTURER: MODEL/SERIAL NO.:
Fenwal, Inc. ' See Section B

PARAMETER: QUALIFICATION STATUS:
Relative Humidity Qualified
REMARKS:
REVIEW

A 100% worst case relative humidity condition is assumed due to saturated
steam conditions following an accident for the areas in which these switches

are located (see worksheet, Tab B).

Vendor testing included a humidity/cycling test where the switches were cycled
under rated load by subjecting them to 100% relative humidity in a controlled -

humidity chamber. Refer to Report PEI-TR-831200-1, Paragraph I-3.10 (QDR
Page G1-31), and Report Section XI (QDR Page G1-305).

The Vendor also performed the LOCA/HELB test undén‘both superheated steam
conditions and saturated steam conditions. Refer to Report PEI-TR-831200-1,

Paragraph X-1.0 (QDR Page G1-286).

In addition, the NRC has recently reached the same conclusion as industcy
that, "... it has not been demonstrated that the time-dependent variation in
humidity will produce any differences in degradation of electric equipment as
stated in comments to 10CFR50.49" (Federal Register, Volume 48, No. 15,

Page 2732, Comments). Furthermore, the tule itself [10CFR50.49(e)(2)] states,
“... humidity during design basig accidents must be considered.” As indicated
above, the accident simulation profiles include a steam environment that meets

the new rule requirements.

Conclusion

Qualified for 100% relative humidity.
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FACILITY: Vermont Yankee TYPE: BWR

DESCRIPTION
AND SERVICES:
See Section B

COMPONENT:

QDR NO.:
Temperature Switch

9.4, Revision 2

MODEL/SERIAL NO.:

MANUFACTURER:
See Section B

Fenwal, Inc.

PARAMETER: QUALIFICATION STATUS:
Chliemical Spray Not Applicable

REMARKS:

REVIEW

The switches are located outside of primary containment and are not subject to
chemical spray or demineralized water spray. This parameter is therefore not -t

applicable.
Conclusion

Not applicable.
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FACILITY: Vermont Yankee TYPE: BWR
QDR NO.: COMPONENT: DESCRIPTION

9.4, Revision 4 Temperature Switch AND SERVICES:

~ See Section B

MANUFACTURER: UODEL/SERIAL WNO.: _

Fenwal, Inc. See Section B
VPARAHETER: QUALIFICATION STATUS:

Radiation Qualified
REMARKS :

REVIEW

As indicated in the worksheets, the required worst case integrated radiation
dogse for these temperature switches must be 3.5 x 106 rads. Tie Vendor's
test documentation includes qualification for accident conditions to
5.0 x 107 rads (refer to Report PEXI-TR-831200-1, Paragraph I-3.8 (QDR
Page G1-29); and Paragraph IX-3.0 (QDR Page G1-277); and certification by
Georgia Institute of Technology, QDR Page G1-283. :
The metallic outer shell of tﬁe.swiiches (see Paragraph I-1.3 of Vendor's - :
report, ODR Page Gl-11) protects them from degradation due to beta radiation. '

Margin = (Capability - Requirement)/Requirement x 100%

= (5.0 x 107 - 3.5 x 106)/3.5 x 106 x 100%

= 1,328%
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REVISION 4

(Note: Only the first hour of the accident conditions need to be enveloped.)
Therefore, the switches are qualified with significant margin.

Conclusion

Qualified for this parameter.
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QDR NO. 9.4
REVISION 5
‘Review of Equipment Cable/Racewy
Interface Sealing Requirements
PROJECT: Vermont Yankee Nuclear Power Plant L I
QDR NO.: 9.4 )
COMPONENT: Temperature Switch
MANUFACTURER: Fenwal, Inc. -
MODEL/SERIAL NO: 01-170020-090 (NC) and 01-170230-090 (NO)
SPECIAL SEALING REQUIRED: Yeg X No
REMARKS ' -
-

These switches are specifically procured and designed for detection of high
energy line breaks outside containment. The switches come complete with seals
and pigtails and have been tested and qualified to peak temperatures (e.g.,
355°F) and pressures (e.g., 26 psig) which far exceed the Vermont Yankee

requirements.
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A close review of the vendor tests indicate that the temperature rise times to
not envelop the rise times indicated in Figures STE-41 and TE-1. However, due
to the severity and duration of the vendor tests, the effects of heat rise

time is considered negligible.

Conclusion
Qualified yith significant margin'fdr post—accident temperatures and duration.

As indicated in the Rockbestos LOCA profile reproduced as QDR Page DT6, the
vire was subjected to peak temperatures of 346°F. This profile indicates a

test duration of 30 days.




Interoffice Memorandum

TO: FILE
FROM: John Lewis

RE: Changes to VYC-1599 Rev. 0 (Drift Calculation for Fenwal Temperature Switches
Models 01-170020(230))

DATE: September 8, 1997

VYC-1599 Was reviewed to determine the impﬁct of the non-conservative method used to
eliminate outliers from the sample pool(s). The chariges are as follows:

1.  Replace page 12 of 20 in the body of the cahulxdon due to additional sample sizes in Table 3 -

Critical Values For t-Test. -
2. Replacepages 1, 5, 6 & 7 of Attachment 2 to reflect the OP-4358 re-run of outlicr tests on the
statistics. :

The changes do not affect the outcome of the calculation due to the data being combined

with data from OP-4370 in Attachment 4. The combination of OP-4358 and 4370
exceeded 150 points that kept the original outlier test of Attachment 4 conservative.

The changes in Attachment 2 of VYC-1599 do warrant an immediate revision to the
calculation. VYC-1599 Is used as the software validation baseline for the use of
Microsoft Excel in the drift calculations. Manual verification of the outliers or lack there

of will eliminate the need to re-run the base line.

CC: George Hengerle

From the desk of :
Johin HL. Lewis
1&C Eangincer
Yankee (CSD
(802) 258-5734

YANKEE ATOMIC ELECTRIC COMPANY
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Drift Calcutation For Fenwal Temperature Switches Models 01-170020(230) VYC-1599

Rev. Approval Reason & Description of Change
Date.

- No.
0 Initial Issue.

VYC-1599 was reviewed ta determine the impact of the non-conservative

1 method used fo eliminate outflers from the sample pool(s). The changes
are as follows:
1. Update Table 3 - Critical Values For {-Test, page 12 of 20 in the body
of the calcutation.
2. Replace pages 1, 5, 6 & 7 of Attachment 2 to reflect the OP-4358 re-

run of outlier tests on the statistics.

Yankee Nuclear Services Page3of 20
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247  Outlier tests were performed on the data until either 5% of the
original sample was expelled or no other outliers were detected.

Table 3 - Critical Values For t-Test

e
| Sample Stza] Upper 5% Significance | Sample Stxe | Upper 5% Significance | Semple Stze |  Upper 5% Significance
Laved Lavel Level
3 .13 16 244 43 292
4 |46 17 247 30 1.96
67 18 2.3 60 .03
E) 19 23] 70 3.09
94 20 . 2.5¢ ] EX]
.03 2 2.58 B¢ .14
$ X X 2.6 9¢ 3
) 3 23 2.62 100 2
.23 24 64 123 4
.25 2 2.64 150 3.3
3 2.3, X 2. >150 4.0(
4 ) 33 2.82
3 .4 40 yr

2.4 Pooling the Drift Data

Note: Refer to the "Vermont Yankee Instrument Drift Analysis Design

Guide” for methodology used in this section, ’

2.4.1 The standard deviations and variances of the various sub-groups <
were evaluatad to determine the data's suitability for combining. Al 2]

2.4.2 The model numbers, spans and setpoints listed in Table 1

. (Equipment Summary) were evaluated to determine the suitability for

combining the data.

243 At-Test assuming unequal variances was performed on all potential
groupings using the following equation in Microsoft Excel: fAtt. 3)
Fg =S_—§_'i2 B ’ s

$.8

o

(Ref. 6.1)

Where : [Retf. 6.1 & 6.6)
' -teststatistic

n - Totat number of data points.

x - Mean of the samples.

s* - Pooled varlance

49 - Hypothesized mean difference.

2.43.1 The test performs a two-sample student's t-test which
assumes that the variances of both ranges of data are
unequal and is referred to as a heteroscedastic t-test. This

_ttest is used to determine whether two sample means are
equal and when the groups under study are distinct.

Yankee Nuclear Services Page 12 of 20
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Drift Calcutation For Fenwal Temperature Switches Models 01-170020(230) VYC-1699.

1 CALCULATION OBJECTIVES
This calculation documents the drift analysis performed on the Fenwal
Temperature Switches at Vermont Yankee for the Steam Leak Detection System
of the Main Steam Lines, HPCI Steam Lines, RCIC Steam Lines and RWCU

Areas. This calculation has been developed in support of the Vermont Yankee
Improved Technical Specifications Project with the following major objectives:

. 'D'etermine the drift characteristics for ihe‘ Fenwal Model 01-170020-090 &
01-170230-090 temperature switches l'sted In Table 1(Equ1pment
Summary).

. Document the analyses performed on the oomponents in accordance w:th
the "Vermont Yankee instrument Drift Analysis Design Guide.” . [Ret.6.1]

* Provide the standard deviation, variance, 95%/95% Tolerance Interval
" Factors (TIF) for the device groups covered.

. Evaluate the data for normality, time dependency and pnovide the 95%/95%
Analyzed Drift Term (ADR) for the components covered in this calculation.

11 Systems&Compor.ents
This calculation applies to the Main SteamUne HPClSteamUne RCIC
Steam Line and RWCU Space steam leak detection temperature switches.
The specific components addressed are listed below in the equipment

summary table. :
12-101A WU 1-170230-090  {O100-600°F 1120°F INC Fxd 70
12-1018 . Lenk Detoction 1o -J100500"F  {120°F INC F 4 1]
121024 IRWCU 1-170230-090 M1 - =3F :
$-12-1028 Woy Detoction " {Feowd %) JI00-600°F  HIO'FINC R S°F 70
2103A WOU  {Stm Detoction: {508 - L AP02I0-000 008000 130°F INC FJOP-4370
121038 __[RwWcU Leek Detoction 1-170230090_H-)I00-60FF_|PDNC__ 657 jor4370
12-106A - IRWCU Detection . |SCB  {Feaws! 1-170230-090  H100600°F HMPINC. HSF OR4170
§2-1068  [RWCI  [Sim Leak Detortion  1SCB C 0130090 KOGG00F HAPFINC 1+ 9F “
12-107A _ [RWCH Lesk Desontion - 1230090 HHO00GPF H20°FINC I 3°F 70
[15-12-1078 _ IRWCU Loak | Detoction - [5CB_ [Fenwd 1170230090 H)100600°F [I20°FINC jo SF
ITS-12-103A WCU  iStm Lesk Delection  [SCE  [Feowsd 1-170230-090 100-600°F _ [120°F 4 5°F 70
1S-12-1088  [RWCY - [Sim Leak Detortion 01.170230.090 )I00GO0F _JIIPINC 1+ 5°F .
TS-12-109A IRWCU Sanu.u:__l_‘ i SCB  [Fenwed.  101-170230-090 ' HII00-500°F JIZFINC = 1+ 5°F. 70
T5-12-1098  JAWCU _ |Stm Leak Detoction [SCE_[Feawsl  101-170230090 () I00G00F [120FINC. 1 5°F_ [OPA370 |
JTAI0A  IRWEH  1Stn Leak Detection . LI0230-090  KH100-600'F HI2'FINC 34 S'F  [OR43I0
2-1108  JRWCU Lesk Detretion Peovsd 101170230000 KHO0600F JI20°FINCG - [ 3°F JOR-6370
TS-12-111IA IRWOU  }Stm Lesk Detoction 11 TO230000  M-3100-600°F HI'FINC. 1 S°F  1OP4370
12-111B  IRWCU  1S90n Leak Detocthon -~ JI-110230.000° 1 I00E00°F NIIPPING B3P  OPON
12-412A  JRWCU Lesk Detection  1SCH  [Fenwnl - [014170230-090  HI100600°F  TI20°FINC 1 S°F _ JORIT0
12-1128__[RWCU Teak Disection 1170236090 K)100-600°F [ NG J&5°F %10
13-79A Stns Leak Dctecton  1SCE 01-1702350-090. . JEMOG600F_ [ISS'PINC e 39
13298 RCIC Sk Leak Detoction Fewrwal 1-170030.090 ' KIO0600°F  JISS'FINC [ 5°F  KOP4156
3.79C RCIC St Leak Detoction Fenwal 130230-090 KIH100600°F  LHIBS*FINC  [& S°F  JORA3E
Yankee Nuclear Services Paae 4 of 20
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Drift Calculation For Fenwal Temperature Switches Models 01-170020(230) - VYC-1599
AQNO. __ [SYSTEM [DESCRIMION MANUF el AN PROC
N (S Eeak Detertion Foawad_ [01-170230-000  {-)100-GOCF._|IBSE NG B 5°F
1330A_ |RCIC Leak Detection [5CH T-I70030090  K)I00800°F [IBSPING _[s5°F  JOF.
i3-408__ JRCIC Detertion " [Peowad _J01-170230-090 K)100400°F |IBSFING 1A S°F JOP4366 |
I3-80C_IROIC 1170230000 -)I00-600°F _|ISTFFINC__ $a 5P JOPAIch |
i ROC Lenk Detoction Feewsd _ 101-170230-090 [(-)100-600°F |1 INC__JL 5% JOPAI66
, Fovwd _ [01-170230090  W-J100600°F_[IASFINC _ [£3°F _JOr436d
_|Fenwnl_101-170230-090_ J)I00600°F_JINSFINC _ [E5°F JOPAIEE
Fomwal [01-170230090 }-)100-600°F JISSFING L6 5°F  [ORAIGE
Fomwal _[01-170230-090 _K-)100-60F°F_J1I8FFINC__ e S [OF-4368
~Feawal (01170230090 KJ100-G00°F. JISSF NG Lo S°F_JOPAIES |
Feowsl  [01-170230-090 . 1-)100-600°F [1GSFINC. £ S°F _[ORA3E8
Feowal__[01-170230-000  [-)100-600°F JIBS'FINC 1o $5F  JOPA3GH .
Feawsl _[01-170230-090 _K)100-600°F |18 FINC [« 5°F JOP-4366
Fenval _[01170020.09 |()100-600°F_[IBSFINC 12 S°F _jOPA3Z |
1-TTORZ0-090  {-)100600F |G FING._{E5F  JOPAIE .
“{Feowd_ [01-170020-090 _ {-)100-600°F _JIRPFING 14 5°F
Feowsl  {01-170020-090 K-)IO0600F |ISFINC . |4 5°F  |OP432T.
117002009 KJ100-G00F_[IEPFING [ 5°F _ jOP-G11
1170020090 KIO0EO0F_TIGFFING [ 5°F JOP41
' 1-17002009%G _ 1c)]1 TAFFING _ [xS°F [OPASZT |
190 . Leak Detoction [Feawal 101-130020.090  J)ID0-00F _[IASFING JESF | 13
1334 s Sem Leak Detoction JSCH  |Feawad R01-170020-090. KCAT00-600°F . [IBSFING |5 S°F[OP413
238 Lesk Detection Fegwal _ [01-170020-090_ [C)IOOEOF_|IRSFING _ [ES°F
23C Leak Eei - 100-600F |ISSFING _ J& 5°F.
1230 1M 150N [Fenwal  (01-170620-090 K-JIO0-GO0F | IASFING 1+ 5°F
1A Leak Deioetion Fonwel _ [01-170020090 )1 ESFINC . L& 5°F
1248 1.170020000_ K)100-600°F (I8S'FINC . J& SF
L1240 Leak Detoction 1-170020-000  KII00GIPF_|ISSF NG JeS°F
L THAD ok T70020-090_ HINOL00F_[185°F SF
101A ~ Lok Detection 1-170030-090 K-)I00600°F |1ASFINC [ 5°F
1018 - Lesk Feawsd  J1-170230-090 ISP NG JE5F
y10IC_ [HPCT. Leak Desoction Feawal [01-170230-000 |-)I0DGOPF_JISSFING L 5°R
101D Lext T-170130-090 KJ100-GO0°F {IESFINC _ [&5°F
1024 . Leek 1-170030090  K100600°F  [IRSFINC 12 5°F .
1028 __|HPGl |5tm Lewk Detoction 170200090 KA00C0PF IESTRIC [ 5°F  JOPA13s
30C Leak Deteetion 1170230090 K31 TESFING_ JES°F JORAISH
) Lcak Detection 1-170030-090  K-JI00CO0E |IESFING [ JOF-4358 |
DA ird exk Detortion |SCB 1-170230-090 Ko ESFINC L& 5°F_jor-43sh
G [HPCI _ |Stm Lexk Detection Ferwsl 101170230090 [)T00-G00°F [IASFRIC  Jis'F [ORAISE
J03C_ [HPCE [Som Losk SCE_[Pcrwal . 01170230090 (-JI00600°F JIRSFINC. JES°F JOPAISE
M ] Dotoction Fewsl [01-170230-090 [ 100600F {IBSFINC |4 S°F [OPAISE |
OAA_ [HPCI  |Stm Lesk Detoction |SCH (01176230050 K)100400°F ISP INC & 3°F JOP4338
MB_[HPC1 {Stm Leak Deinction [SCE i-17000-090 _ [-)100600°F JIESFINC [ S°F JOPAISE
o4C__Jircl Lesk Detoction Fenwal  [01-170130.000 [(-)[00-600°F_[IASFINC 14 5% JOPA3S
DD, [HPCT  [Stm Leak Detection  [SCH - [reown] | [01-170230.090  J(.1100-600°F IIASFINC |+ &°F  LOPA3SE
1.2 Instrument Loop Function {Abbreviated)
1.2.1 The temperature switches covered by OP-4322 monitor the Main
Steam Line Areas for high temperatures caused by steam leaks
(Setpoint 185°F Increasing). High temperature in the Main Steam
Line Areas provides inputs into the Primary Containment Group 1
Isolation circuitry. :
Page 5 of 20
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Drift Calcutation For Fenwal Temperature Switches Models 01-170020(230) VYC-1599

1.2.2 The temperature switches covered by OP-4358 monitor the HPCI
Steam Line Areas for high temperature caused by steam leaks
(Setpoint 185°F Increasing). High temperature in the HPC) Steam
Line Areas provides an automatic isolation signal to the HPC! Steam
Line Isolation Valves.

1.2.3 The temperature switches covered by OP-4366 monitor the RCIC
Steam Line Areas for high temperature caused by steam leaks
(Setpoint 185°F Increasing). High temperature in the RCIC Steam
Line Areas provides an automatic isolation signal to the RCIC Steam
Line Isolation Valves.

1.2.4 The temperature switches covered by OP-4370 monitor the RWCU
Steam Line Areas for high temperature caused by steam leaks
(Setpoint 120°F Increasing). High femperature in the RWCU Steam
Line Areas provides an automatic isolation signal to the RWCU Steam
Line Isolation Valves.

1.3 Govermning Procedures And Programs
1.3.1 Vermont Yankee Instrument Drift Analysis Design Guide, Rev. 0. [Ref. 6.1)
1.3.2 Vermont Yankee Instrument Uncertainty and Setpoints Design Guide,

Rev. 0. . ] (Ref. 6.2)
1.3.3 Yankee Nudlear Services Engineering Instruction, WE-103, Rev. 15,

Analyses and Calculations. (Ref. 6.3]
1.3.4 Vermont Yankee Engineering Procedure, AP-0017, Rev. 4,

Calculations and Analyses. . [Ref. 6.4)
1.3.5 Yankee Nuclear Services Engineering Instruction, WE-108, Rev. 5,

Computer Codes. [Ref. 6.5]

2 METHOD OF SOLUTION

This calculation has been prepared in accordance with the Goveming Procedures
and Programs listed in step 1.3. Standard methods employed in this calculation
are explained in the "Vermont Yankee Instrument Drift Analysis Design Guide®, an

overview of the methodology is explained below.
2.1 Data Entry and Determination of Drift Values _
2.1.1 Calibration data was collected from the applicable Surveillance Test
for the components listed in Table 1 (Equipment Summary).

2.1.2 The data was then entered into Microsoft Excel Spreadsheets titled
after the Surveillance Test (e.g. OP4322.XLS) noting any-
discrepancies found with the data (e.g. As Found out of tolerance,
illegible data, etc.).

(Ref. 6.1}

(At 1)

Yankee Nuclear Services Page 6 of 20
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VYC-1599

4.1.2

A change in setpoint was made in OP-4370 between 1987-1989 and
the calibration data for all. components in that time frame was expelled

from the pool. ALt 1)

4.2 Statistics Calculations

421

422

423

424

4.3 Plots
43.1

4.3.2

The statistics calculation for each surveillance test and the grouped
components is documented in Attachments 2 and 4. T (A28 4)
The TIF used in this analysis is for a 95%/95% level of confidence

and is listed in Table 4 (Statistical Summary) for each surveillance

test and the grouped data.

The Analyzed Drift value is listed in Table 4 (Statistical Summary) for

each survelllance test and the grouped data.

The statistics summary for each surveillance test and the two
groupings can be found in Table 4 (Statistical Summary) and at the

beginning of Attachments 2 and 4. (At 2 & 4]

The XY scatter plots, Regression lines, Histograms and Probability
plots used for determining the characteristics of the data are
contained in Attachment 5 for Gmup OP-4322 & 66 and Attachment 6

for Group OP-4358 & 70 {Al. 5 & 6)
The plot statistics are located at the end of the plot groups'in

Attachments 5 & 6. [Alt 5 &6}

§ RESULTS AND CONCLUSIONS
5.1 Groupings

511

5.1.2

Refer to Table 4 (Statistical Summary) for the summary of the
statistical analysis for each surveillance and the resulting groupings.

The data from OP-4322 and OP-4366 was able to be pooled into one

group due to the components passing the t-Test performed.in step

2.4.3, having the same ranges, similar model numbers, same

setpoints and essentially equal standard deviations and variances.

Refer fo Table 1 (Equipment Summary) for component information

and Table 4 (Statistical Summary) for statistical information. [Att. 3)

5.1.2.1 The pooled data provides a group.of 209 sample points with
a standard deviation of 0.502% 6f span with an average time
interval of 544 days. As discussed in Section 3 of this
calculation a 85%/95% TIF will be applied to the standard
deviation for the group which equates to an ADR term of
1.077% of span (7.54°F). Refer to Table 4 (Statistical

Summary).

‘Yankee Nuclear Services
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6.1.3 The data from OP-4358 and OP-4370 was able {0 be pooled into one
group due to the components passing the t-Test performed in step
2.4.3, having the same ranges, same model numbers, similar
setpoints and essentially equal standard deviations and variances.
Refer to Table 1 (Equipment Summary) for component information
and Table 2 (Statistical Summary) for statistical information. (Att. 3]
5.1.3.1 The pooled data provides a group of 199 sample points with

a standard deviation of 0.648% of span with an average time
interval of 775 days. As discussed in Section 3 of this-
calculation a 95%/95% TIF wili be applied to the standard
deviation for the group which equates to an ADR term of
1.391% of span (9.74°F). Refer to Table 4 (Statistical
Summary).

5.2 Time Dependency
' 5.2.1 Group OP-4322 and OP-4366
As seen from the XY Scatter plots Regression lines and Regression
statistics in Attachment 5 it can be conciuded that the data is evenly
- distributed about zero with a slope on the time dependency line '
equivalentto < 0.2 % /~550days. =~ [At. 5]
5.2.2 Group OP-4358 and OP-4370 ‘ .

As seen from the XY Scatter plots, Regnassion lines and Regression
statistics in Attachment 6 it can be concluded that the data is evenly
distributed about zero with a slope on the time dependency line

equivalent to < 0.3 % 1 ~2000 days. {Att. 6]

6.3 Normality , Cas

5.3.1 Group OP-4322 and OP-4366 Code

As seen from the Probability plots, Probabillity statistics and Histogram

in Attachment 5 it can be concluded that the data is normally

distributed with a highly peaked narrow distribution. [Att 5)
5.3.2 Group OP-4358 and OP-4370

As seen from the Probability plots, Probability statistics and Histogram
in Attachment 6 it can be concluded that the data fs normally
distributed with a highly peaked namrow distribution. . {Att. 6]

Yankee Nuclear Services Page 18 of 20
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54 Summary
The data contained is normally distributed, showing little time dependency
and is acceptable for use in Setpoint/Uncertainty calculations. The
95%/95% ADR value Is:

54.1 Group OP-4322 and OP-4366 = 1.077% of Span (7.54°F).
5.4.2 Group OP-4358 and OP-4370 = 1.391% of Span (9.74°F).

TABLE 4 - Statistical Summary

~ 0P432 OP4358 OP4366 OP4370 | OP4370 | Group OP4322[Group OP4358]
, Setpoint Reset & 66 &7
UNT 13 110 95 44 43 209 199
VERAGE 0.014% 0.065% 0017% 0078% | 0.021% 0.008% | -0.081%
%Ev  0.543% 0.607% 0425% 0.640% 0.605% | . 0.502% 0.648%
ARIANCE 0.003% 0.004% 0.002% 0.004% | 0004% | 0.003% 0.004%
IZUR—TOSIS 0347 1658 | o0an 0.758 0221 0.627 1599
2118 0248 0.150 0072 | 0381 0,038 0349
T457% 1957% 0.929% 1.400% 1371% 1511% 1957%
1.600% 2.100% LIG% | -178% | -1351% 1.600% -2400%
%I 2318 2318 2340 2448 24463 .10 2.148
EVX OIS TIF | 1.204% 1347% | 0953% 1.565% 1478% 107T7% 1.391%
UNITS °F 343 9.4, €57 1095 1035 754 974
OF ORIGINAL 99.12% 99.10% 9896% 100.00% | 97.73% 99.51% 100.00%

Yankee Nuclear Services Page 19 of 20
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XY Scatter (Absolute Value) - Fenwall Temperature Switch Group OP4322 & 66
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VYNPS
TABLE 3.2.2
(Cont‘d)
REACTOR CORE_ISOLATION COOLING SYSTEM *SOLATION INSTRUMENTATION

Hiniﬁmn Number of
Operable Instrument
Channels per Trip
Syatem

2

2 per set of 4
1

4 {(Note S)
b
1
1

Ixip Punction
Main Steam Line Tunnel

Tenperature

Time Delay (13A-K41l)
(13A-K42)

High Steam Line Space
Temperature

High Steam Line d/p {Steam

Line Break)

Low Steam Supply Pressure
Bus Power Honitor

Trip System Logic

Time Delay (13A-K7)
({13A-X31)

Trip Level Setting

£212°F

<35 minutes

<212°F

<195 inches of water

250 psig

-

3< t <7 seconds

Required Action When

Minimam Conditions
for Operation are
not Satjisfied (Note 2)

Note 3

Note 3

Note

Note

Note
Note
Note
Note

w oW W W

FT0T T 2OV I INSROVLLY

G Aaa

ON NOLLYINOTVD
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Main Steam Line Tunnel
Temperature

High Steam Line Space
Temperature ’

.High Steam Line d/p
including time delay
relays (Steam Line
Break)

Low RCIC Steam Supply
Pressure

Bus Power Monitor
Trip System Logic

EA

VYNPS

TABLE 4.2.2
{Cont*d)

MINTMUM TEST AND CALIBRATION FREQUENCIES

CORE ISOLATION COOL

Eunctjonal Test(8)
{Note 1)
{Note 1)

{Note 1)

{Note 1)

{Note 1)
Once/operating cycle

Amendment No. 58, 69, 106, 330. 111

SY.

50 (o] STR
Calibration(8)

Each refueling outage
Each refueling outage

Every threa months

Every three months

None

once/cperating éyclc
{Note 3)

A

ON

Ins

Once

me|

eck

4729’,--7IK "ON NOLLYINOTVO
ANVIW0D DIHL0313 OISV IDINVA




VYNPS

RHRS reactor shutdown cooling supply
Drywell equipment drain discharge
Dryweall floor drain discharge

. Traversing incore probe tubes

Dxywell purge inlet

Drywell and suppression chamber purge supply

RHR drywell spray T

Suppression chamber spray

Suppression chamber cooling and spray

Containment air compressor suction

Containment Air Sample System .
Drywell purge and vent 'out:let. . . "
Supprésaion chamber purge and vent cutlet

Drywell and suppression chamber main exhaust . -

Drywell makeup (.

Drywell and suppression chamber makeup

Suppression chamber exhaust valve bypass

Suppression chamber purge inlet . ”
Suppression chamber makeup

Drywell exhaust valve bypass

Exhaust to Standby Gas Treatment Systen

Reactor Building ventilation inlet and exhaust

- RHR discharge to radwaste ,

The primary contaimment high pressure isolation setting was selected to
be as low as possible without inducing spurious isolation trips. 2

ECIC Equipment High Temperaturs (Table 7.3.1, Signal K) A

High temperature in the vicinity of the RCIC equipment could indicate a
break in the RCIC steam line. The automatic closure of the RCIC steam I
line valves prevents the excessive loss of reactor coolant and the

release of gignificant amounts of radiocactive material from the nuclear

When high temperature occurs near the RCIC

system process barrier.
The high temperature e

equipment, the RCIC turbine steam line is isolated.

‘isolacina setting was selected far enough above anticipated normal RCIC

System operational levels to avoid spurious operation, but low enough to
provide timely detection of an RCIC turbine steam line break. This

7.3-17 Revision 12



VINPS

signal has nonfail-safe logic. The high temperature isolation initiation
circuitry is designed to meet the im:ent of IEEB 279 criteris.

RCIC Turbine High Steam Flow (Table 7.3.1, Signal K)

RCIC turbine high steam flow could indicate a break in the RCIC turbine
steam line.  The automatic closure of the RCIC steam line valves prevents
the excessive loss of reactor coolant and the release of significant
amounts of radioactive materials from the nuclear system process barrier.
Upon detection of RCIC turbine high steam flow, the RCIC turbine steanm
line is isolated. The high ateam flow trip setting was selected high
enough to avoid spurious isolation yet low enough to provide timely
detection of a RCIC turbine steam line break. A time delay {s introduced
in the isolation logic to prevent isolation due to differentisl pressu;e

spikes that occur during startup.

. The logieamnamtwedzarthizmuénhmhugmta-ﬁ

and is an exception to the usual logic requirement bec high
flow is the second method of detecting an RCIC turbine steam line bresk.

°

RCIC Turbine Steam Line Low Pressure (Table 7.3.1, Signal K) -

RCIC turbine steam line low pressure is used to autamatically close the
two steam supply isolation valves in the RCIC turbhine steam line so that
steam and radiocactive gases will not escape from the RCIC turbine shaft
seals into the Reactor Building after steam pressure has decreased to
guch a low value that the turbine cannot be operated. The isgclation
setpoint is che at a px e below that at which the RCIC turbine can

operate effectively.

FPCI Equipment Space High Temperature (Table 7.3.1, Signal L)

High temperature in the vicinity of the HPCI equipment could indicate &
break in the HPCI turbine steam line. 7The automatic closure of certain
Class A valves prevents the excessive loss of reactor coolant and the
release of significant amounts of radiocactive material from the nuclear
system process barrier. When high temperature occurs near the HPCI
equipment, the HPCI turbine steam supply line is i{solated. The high
temperature isolstion setting was selected far enough above anticipated

[

7.3-18 ' Revision 12
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provides the input signal for the 400 rated flow PCIS input whenever the

- Reactoxr Moda Switch (RMS) houtotmnl

Main steam line low pressure is sensed by four pressure switches which
sense pressure downstream of the outboard main steam isolation valves. -
The sensing point is located at the head that ts the four steam
lines upstream to the turbine stop valves. Each switch is part of an
independent chanmel. Each channel provides a signal to one isolation

'j.qqlc. The MSL low pressure trip signals are bypassed with the reactor

mode switch out of the *RUN® mode.

Primary containment pressure is monitored by four pressure transmitters
which are mounted on instrument racks outside the drywell. Pipes that
terminate in.the Reactor Building comnect the transmitters with the
drywell interior. Each transmitter is comnected to an electronic trip
unit which provides the trip. Cables are routed from the trip unit to the
Main Control Room. The instruments are electrically grouped in pairs,
physically separated, and electrically connected to the Isolation Control

System so that no single event will prevent isolation due to primary —)

containment high pressure. )

High temperature in the vicinity of the RCIC equipment is sensed by four

sets of four bimetallic temperature switches. Each set is arranged as two

trip systems. Mtdpmmhaimm-imlstmm
temperature trip chamnels. Both trip systems must trip to initiate -
igolation. Figure 7.3-6 illustrxates the arrangement. ‘

High flow in the RCIC turbine steam line is sensed by two differemtial
pressure switches which monitor the differential pressure across elbow
taps installed in the RCIC turbine stesm supply pipeline. The arrangement
is illustrated in Pigure 7.3-10. The tripping of either trip channel
initiates isolation of the RCIC turbine steam line. This is an exception
to the usual channel arrangement. The reagson for the exception was given
in the discussion of the RCIC turbine high steam flow isolation function.
Keylock test switches are provided to block operation of the isolation
valves as a result of testing the differential pressure switches.

Low pressure in the RCIC turbine steam line is sensed by four pressure

switches from the RCIC turbine steam line upstream of the isolation )

7.3-24 Revision 12
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Isolation
Punction

Reactor Vessel
Low Water Level

Reactor Vessgel
Low-Low Water Level

Main Steam Line
High Radiation

Main Steam Line

Space High
Temperature

Main Steam Line
High Flow

Main Steam Line
Low Pressure

Primary Containment
High Pressure

RCIC Turbine
Stean Line Space
High Temperature

RCIC Turbine
Steam Line High Flow

RCIC Turbine

Steam Line Low Pressure

°519,000 1b/hr

o

VYNPS
TABLE 7.3.2
INSTRUMENT SPECIPICATIONS
Required
Sensox Accuracy
Level Transmitter $3.3% in.
Level Transmitter $3.3% in.
Radiation ﬁot
-Monitor Applicable
Temperature 212°°
Switch
Differential Pressure +2.4 psid
Transmittex/ 1.2 psid
Electronic Trip
Unit
Pregssure Switch 420 paig
Pressure .05 psig
‘Transmitter/
Electrenic Trip >
Unit
Texperature 1
Switch.
Differential +9 in. W.cC.
Pregsure Switch
Pressure Switch 1 psig

ELECTRIC
cuguanane VYo - 0L

Aﬂ’mbwl .

PRIMARY CONTAINMENT AND REACTOR VESSEL TSOLATION CONTROL SYSTEM

é\’“"\

éﬁﬂm ALLOW ABLE VpLue.

2127 inches above
topotcnri_cbedfuel

V

2>82.5 inches above
top of enriched fuel

<3 times normal

background at rated . &
power

212°F

<140% in RUN mode and
<40% in all modes but
RUN -

2800 psig

<2.5 paig

<212°P

<195 inches’ W.C.

250 psig

Revision 12
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} .
To: File : Date: April 25, 1997
Group #: VY| 37/97 # 4T i chnies
From: G.J. Hengerle WO #: 4894
Subject: Improved Setpoint Program/CTS v.s. ITS IMS #: -
Setpoint Evaluation Fllo #: SETPONTWEMO-12489
Réferences:

a. Vermont Yankee Setpoint Design Guide (Draft)

Background:

The Vermont Yankee Setpoint Design Guide (reference a) addresses the manner
in which setpoints should be determined. However, additional guidance Is needed to clarify
the manner in which the Custom Technical Specification (CTS) evaluation and Improved
Technical Specification evaluations should be conducted. The manner in which this issue

should be addrassed iIs discussed below.

Discussion:

The setpoints being determined have two goals; to identify the Allowable Value for
use in the ITS and to determine the acceptabllity of the existing setpoints In regards the
CTS limits. Sketches are attached for ciarification.

s

The starting point in the ITS setpoint determination is the Analytical Limit. The
Analytical Limit is identified as a "proposed® limit, provided to YNSD Nuclear Engineering,
for use in their reload and safety analysis. The Analytical Limit is available from the
Setpoint Matrix. A copy of the matrix from where the Analytical Limit was obtained should
be attached to the calculation (as the Analytical Limit is still “proposed” and Is subject to

change).

The Limiting Setpoint (LSP) Is established by calculating the Total Loop Uncertainty
(TLU). The LSP is detemmined by adding the TLU to the Analytical Limit. The Allowable
Value Is then determined by adding the testable (observable) uncertainties to the LSP.

There are two ITS évaluations associated with each evaluation; a monthly
surveillance cycle and a quarterly surveillance cycle. The Analyzed Drift (DA) is typically
based on monthly survellances. The calculation extends the DA for an equivalent quarterly
surveillance. As such, the TLU and the testable uncertainties will be larger. However, the

Analytical Limit i ; )

Page 1 of 3
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The starting point for the CTS evaluation is the trip setting identified in the CTS.
The Limiting Setpoint (LSP) is established by first calculating the Total Loop Uncertainty
(TLU) for the normal operating environment and adding it to the Technical Specification
Limit. There Is no Allowable Value term. The actual setpoint must be <LSP or a change

to the setpoint will be required.
The next step is to identify the impact of harsh environments (if applicable). A TLU

for harsh environments must be calculated and added to the actual setpoint. The potential
trip point is then established and must be less than the Analytical Limit used in current

safety analysis.

Conclusion:
The above discussion provides general guidance for TS and CTS evaluations.

The guidance provided in this memorandum will be incorporated into a future
revision of the Vermont Yankee Setpoint Design Guide (as appropriate). Until then, this
memorandum Is an interim qhange to the design guide. _

g
Senior I&C Engineer
Vermon_t Yankee Design Engineering

Interim Design Guide References
1. Memo VY1 31/97, “improved Setpoint ProgramlApplicabon of Analyzed Drift Values

In Setpoint Determination”, April 2, 1697.
Memo VY1 3297, 'Improved Setpoint Program/Relationship of HELB Envimnments

2
to RPS Setpoints”, DRAFT

3. Memo VY1 41/97, “Improved Setpoint ProgramIFSAR Table Revisions and M&TE

4

Accuracy”, April 23, 1997.
Memo VY1 37/97, *Improved Setpoint Program/CTS v.s. ITS Setpoint Evaluation”,

April 25, 1997,
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ATTACHMENT L sz
To: Distribution. ) Date: June 26, 1998 |
' . Group #: VYI[92/97 Rev | R
From: GJ. Hengerle/R.T. Vibert WO #: 4894

Subject: Application of CT, CE and A for Single Point Devices IMS #:
: File #: SETPOINT\MEMO-20R1.489 |

Buckgrouud: |
‘Currently the Vermont Yankee Instrument Uncertainty and Setpoint Design Guide states:
. Section 3.6.2 Calibration Effect (CE) and Calibration Tolerance (CT)
Section 3.6.2.A_Analog Loop Components:

CE=CT+A, Where A istaken as a dependent term when, during calibration testing, less than
a full traverse is performed .

Se-tion 3.6.2.B Bistables/Switches:
CE = CT+A, Where A istaken asa dependent term when during calibration testing, actuation
is only tested once.

For bistable componeats this has been viewed as overly conservative, especially where drift data over
numerous calibrations would imply that repeatability in a single direction of interest is addressed. The following
discussion provides additional guidance in this area. |

Revision 1 addresses the inclusion of calibration tolerance. |

Discussion:
ISA S67.04 Section 6.2.6.2 States,

“If the method of calibeation or performance verification does not verify all attributes of the
reference accuracy, the potential exists to introduce an offset in the instrument channels
performance characteristics that is not identified in the calibration or performance

verification of the instrument channel™.

Reference Accuracy is normally assumed to consist of vendor stated accuracy, linearity, hysteresis, and
repeasbility. Since the timer operates in only one direction hysteresis is not a consideration. The linearity of the
measurement is not a concem since the point of interest remains constant. Therefore only repeatability and accuracy
are considered. A single calibration will not confirm the accuracy or repeatability of the instrument. However, each
of several different calibrations occurring within the limits of vendor defined performance does verify the accuracy

and repeatability.

Page lofJ
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Where Vermont Yankee has pcrformcd a drift analysis for a given component type the muluple
calibrations evaluated for this analysis verifies performance within assumed values assuming that this
historical value is compared to expected values for performance. Addmonally. it may be inappropriate to

perform multiple setpoint checks for the time delay relays.

For single point devices (i.e. bistables/switches/time delays relays) used in a single direction, where
repeatability is the primary contributor to RA, and where drift analysis has been performed, determine if
the value for analyzed drift is within expected performance characteristics. To simplify verification within
performance characteristics , combine (via SRSS) the vendor’s published reference accuracy term, the
vendor’s stated drift term, calibration tolerance, and the M&TE terms. This value will be compared to the - |
plant specific drift. Where plant specific drift is less than the expected performance, CE = CT will be used

for Calibration Effect. In other words:
If Plant Specific Drift < (RAMDAMCT#+M&TE)* ; CE=CT |
If Plant Specific Drift » (RA#DAMCT+M&TE)* ; CE=CT+A |

Conclusion:

. The intent of the desxgn guide is adequatcly addressed with the guidance pmvxded in this
correspondence. It will bc mcorporatcd in a future revision of the dwngn guide.

? ' » '
e J. Hefigerle Rog.?r T. Vibert

Principal Engineer Lead Electrical/1&C Engineer ‘
Vermont Yankee Design Engineering Vermont Yankee Design Engincering

YANKEE ATOMIC ELECTRIC COMPANY
cacwanionno YYC-4bZ e
VO
' atacent L= pace 4 o &
C:  Sectpoint Team ' -
M. Anderson
D. Dauzat ‘ ' {
D. Clinton o
J. Voss ' : ' [
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|_CORNTO ITEMNO 1 12.-1/7 ' . i
* REQD ACCURACY 129 Fshn A e R '3"3
RATED ACCURACY 21,5 %0 SOAN - =
PURCHASE_SPEC 158E27001P0¢ | Mpoo: 138192 1Po0] Iy
+ VENDOR ' SaLY, RTI KHR Sperags iy ; N
CAT_XO 1) =Px2 it A 170220
LOCATION q-21 _Locue, Logsl @
Pa10 . 228E940 72£E94) 128E94)
NOTES: . ‘ ) ) -
[}
@ * T0 BE FILLED IN BY APED T ST [
K ggg 7 mid, NID o 225A5600
R WYrp £, 4L E-CY ?‘Z’;ﬂg SN 30SE, CAL lomemoan 99 mm 98 i
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, PROCESS INSTRUMENTATION 61
Table 4.2—Range of Appicabilicy and Licaits of Esvor® for Commerclally Avallable
Thermocouples and Exvension Wirest
: : T Lienles of cever - Limics of exror, °F .
Type . range, I Scandard . Spociel cange, °F Swaderd  Special
Copper—coastanaan —300¢o ~75 1%
-150 w0 ~7$ % )
~75 ¢0 4200 ux’ 2Y°F  ~75w 200 1Y, 1y,
20000700 . tI% }s :
fron—constantan O 3530 t6F . Qo 400 4 22
530w 1400 Y% %
Chroenel—alumel Otw 530 +F 0 to 400 +6
$30¢0 2300 2%
Pladnum—phtinam +
10% thodium or - '
platinem + 13% 0401000  25°F 75St0400. 212
rhodlum 1000 w 2700 20.5%
*Does not include use or instaliation ervors,
ﬂ’r«nm.unun Socicty of Mechanical Engincers, mteno:dg 19.! P 23, 1961,
Table 4.3—Electromative Force vs, Temperature (*F) for Th ples®
Chromed—  fron— Coppa~  Chromc- Platioem— ) Pladoam—
" adumed - platinum ¢ 10% thedi. plationsm ¢ 13% rhedk
°F (type 10 ype])-  (sypeT (ype B) {type 8) (oype R)
° 0.00 0.00 0.000 0.00 '
so 108 139 1.089 141 +0.156 - 0134,
100 220 283 2187 .29 [ X7 o919
150 L4 430 FX T $.06 a.501 0.499
4.50 350 4537 689 . o698 a6
1s0 3.5 131 ses0 878 © a0 . 0.906
00 [X,) 83 7317 10.73 117 1429
350 88 . 037 T 1293 1.342 1.360
400 9 1192 10.198 1477 1.574 1.603
s0 1.1 1346 11.700 16.86 - 1s2 1853
500 13.25 15.01 13245 1897 2086 2111
. 950 12,39 16.54 4827 2111 . 2308 - 2376
600 15.54 - 1807 | 16443 23327 1558 2.646
650 14.70 19.61 - 18091 2546 : 2816 - 1922
700 1586 248 . 19970 2767 3077 : 3.202
30 12.03 2268 21.475 1938 3.340 2.488
%00 1821 41 . 1211, 3.606 : 2.776
830 19.38 28.74 ‘34,04 3.878 4.069
900 20.57 2729 . 34.59 4146 4.363
950 2178 28.84 1884 4.419 4.662
1000 22.94 3041 41.08 4.696 4.967
1050 2412 3201 43.33 L 494 5378 -
1100 3.1 3361 . 4358 5256 ss87
1150 26.49 35258 7.3 s.540 $.904
1200 27,66 36.90 - 3006 5826 6.224
1250 2883 38.60 s2.29 &11s . 6.548
1300 3000 - 4032 : 54.52 6.407 : 6.872
1350 nar 42,08 3673 &.701 7.302
1400 ”ny 4188 . 38.94 a9 1933
1430 3148 4584 .61ty . 1269 o 7.873
1300 61 - 4142 6052 - 1.498 sns
1530 1375 49.20 634 1.903 8.359

coded Practices 1.7, Avg. 1. 1934,

*Prom L 4 Sockety of Americe, R




ATTACHMENT O

VYC462C REVO

PAGE 1 OF &
CALCULATION/ANALYSIS REVIEW
CALCULATION NO. _VYC-462C REVISION NO. 0
COMMENTS RESOLUTION

This calculation bas been reviewed AW WE-103. Non-tectmical comments have Lsoed o {edew ?/Z‘/?XW

been made to a mark-up copy and do not require formal resolution.

|
|
=
|

Ne  TECHNCA & aomm

Ada!”5/iofes,

Eﬁ==============

Identify method(s) of review:

R Calculstion/analysis review . A/,/4
O Alternative calculational method . Resolution By: L/
O Qualification testing Preparer/Date
Comments Continued on Page: _Aﬁ
Concurrence with Resolution /1,//4 Reviewer/Date
FORM WE-103-3

Revision 5



VERMONT YANKEE SETPOINT CONTROL PROGRAM .
INTERDEPARTMENTAL REVIEW OF CALCULATION: VYC-462C Revision 0 ATT O

VYC-_462C _ Revision 0_ has been prepared and independently reviewed. The Departments impacted by this
calculation are requested to review the results of this calculation, concur with the results and/or recommendations,
and document the department’s acceptance prior to the calculation being approved.

1. Summary: This calculation evaluates the uncertainty & setpoint for _ RCIC Steam Line High Temperature

(HELB Detection).
2. Calculation Open Items: » : ‘ AP-0028 to be Assigned
2.1. None /\//4 '

3. Department Review - contact the Setpoint Program Manager (G. Hengerle) if not in agreement with the
conclusions/statements.

3.1. Vermont Yankee E&C

3.1a.

Procedure OP-4366 Revision 12 will require the following (based on Custom Technical Specifications
/standard surveillance cycle):

Add the following in the procedure discussion: w e\g&
a. Limiting Setpoint: A
TS-13-794-D/804-D/S1 A-D/82A-D 187 F Lo B, C, ep U fov R
I 3
b. As Found values; ' o 79-0733
75-13-794-D/80A-D/81A4-D/824-D _HF 2
¢. Revise Head to reflect: ' ' NA
d. Insert the following M&TE requirements:
Omega Omnical 4A, 8A, or CL-505A, or
T/C reader
In the body of the procedure and the data sheet revise as follows:
a. Calibration Tolerance From : To
T5-13-794-D/80A-D/81A4-D/82A4-D 135 °F 45 °F
b. Trip Setpoint From - To
T5-13-794-D/80A-D/814-D/824-D 185 °F 185 °F

c. Revise calibration data to reflect head correction of: NA

Page R of &



Vermont Yankee Setpomt Control Progtam .

| nterdepaltmental Review of Calculatlon VYC- 462C Revision 0
d. Insert a 9-point calibration for all anafog instruments: NA
Transmitter Recorder Indicator . Square Root Converter Other
(Equipment ID] [Equipment ID] [Equipment ID] - [Equipment ID] [Eqmpmem D)

Input Qutput | Input Input Output { Input Qutput | Input Output
0% mA .
25% mA

50% mA

75% mA

100% mA

31b. The following comments/recommendations apply:
Concur

1. Incorporate the above changes.

Sign & Date

%01 /M /9/7//5/

Vermyf Yankee E&Cﬁpresentau 4

3.2. Vermont Yankee Reactor Engineering .
‘ - Concur

) | |
Sign & DatWW Lo BT s |7 /ch/ 73

Vermont Ydnkee RE Representative

32.a. None

Ll A A)lén"f ) Den DY Concur
Operations should admm.suaﬁvay umr@z_mdmg-orem)ﬁ

the maximum acceptable setpoint to 196° F in lieu of the 212° F presently allowed by the Vermont

Yankeg: Technical Specifications. An ER has been gene ddress this issue.
: Sign & Date 4 ’ A

__Vermont Yankee epresentative

3.3 Vermont Yankee Operations a{&&/ d

33a.

- 3.4, Vermont Yankee Systems Manager _
: Comments

Concur

3.4.a. This analysis supports the design bases for the RCIC System. g
'/ 1 1e4,/92

Sign & Date

N

: ont Yankee 8ystem Engineering Representative
3.5. YNSD Nuclear Engineering )

3.5.a. Custom Technical Specifications : ’
1. Analytical Limit used in setpoint determination: 196° F* ‘ &/
2. Potential accident trip (LOCA): NA v
3. Potential accident trip (HELB): 196° F* &F
3.5.b. Improved Technical Specifications ‘
1. Analytical Limit used in setpoint determination: 196°F 1
2. Potential accident trip (LOCA):’ NA v,
3. -Potential accident trip (HELB): 196°F ID/
* See Section 3.1 and comment 1 ' o
(200°Fuced fns d‘glgn & Date :Wm/z,i;/ywnm / /O/ Z?/%
. YNSD NED Representative ’ :

Jéa,r_vu )
o Page .3 of &



- Vermont.Yankee Setpoint.Control Progxam 2 7_4'7 .O )

lnter'&epartmenml Review of Calculation VYC- 462C Revision 0
3.6. Vermont Yankee DBD Manager ‘
‘ Yes No
3.6.a. The RCIC DBD should reference this analysis. _ N
The DBD is complete (an AP-0028 to follow) O 3
The DBD is not complete. Incorporate reference to this analysis as & 04
appropriate.
Sign & Date 1/ ] r0-a9.99
P Program #anager
3.7. Vermont Yankee Licensing ~
Impact Yes No
3.7.a. FSAR Changes (AP-0028 to follow) Table 7.3.2 3 0
3.7.b.  Other impact on licensing basis: ' =g 0

The CTS has a limit of <212 °F. The Analytical Limit is 196° F. It is not acceptable to have an AL <
CTS as this would allow the instrument setpoint to be above 196 °F (outside the analysis limits). Either
the NED analysis needs to be revised to use a value of 2212 ° F or the CTS Limit needs to be lowered
10 196 °F. An ER has been generated to address this condition. A0 AF 00zg ams Ravcesiey

/SSucD 7O L erdSidb FO MIUESTIGATE" 7afes r/Ssu .
. Sign & Date . &f” 2 | /0-29.9%
ISP Program Mdnager

3.8. Vermont Yankee I'TS Manager

Yes No
3.8.a. This analysis provides an input to the ITS. An Allowable Value applies. Q’ d

Allowable Value = [94°F (0urSde SRA= Tommict)
298°F (mosaxs SR Toumsc) -
3.8.b. This analysis prowdu an input to Technical Requtrements Manual. d 72
Incorporate as appropriate.

Sign & Date

3.9, Other Department(s)/Program(s) (_None )

3.9.a. Impact assessment/recommendations: NA

-Sign & Date @— ' : ! /a-29.5Y

ISP Pfogram Manager
. Seq:k)int Program Manager _
‘ Completed
4.1. Concurs with above. &

4.2. Interdepartmental Review form (copy/steps 1 through 3) incorporated 3~
into calculation.

4.3. Calculation has been approved. @ Approvedon _p/-S-9¥

4.4. AP-0028 commitments have been assigned and forwarded for
incorporation into the Commitment Tracking System.

Sign & Date %44 é ' [ /H-9-9F
ISP Program Manager

-Page A of &



Vermont Yankee Setpoint Control Program

Interdeﬁartmental Review of Calculation VYC- 462C Revision 0

AT7T .

5. Post-Approval Requirements

a. E&C (perform as appropriate): »

e Initiate AP0022 Setpoint Change Request

e Update MPAC

» Revise calibration/functional/logic test procedure

¢ Inform the following after changes are implemented:
- Setpoint Coordinator
- Setpoint Program Manager
- Training (notified via AP-0022 if initiated)
- Operations (notified via AP-0022 if initiated)
- Design Engineering

b. Setpoint Program Manager: Update Program Manual
(after step 5.a).

i

c. Setpoint Coordinator: Update Setpoint Data Base
(after step S.a)

d. Design Engineering: Initiate FSAR/DBD changes,
as appropriate (if DBD has been completed

Comments:

AP0028

AP0028

AP0028

AP0028

VYC0462CR0-01

VYC0462CR0-02

VYC0462CR0-03

VYC0462CR0-04

1) An ER has been generated to address the condition where AL<C18S

e. Design Engineering: Investigate need to revise EQ
Program Manual temperature limits (200° F applies
inside steam tunnel, 196° F applies outside steam tunnel)
for HPCI, RCIC & MS small break HELBs.

Page $§ of &
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- VIERMONT YAMKEE DESIGN ENGyiv. .,

CACRRMO VYL <2
SYSTEM ENGINEERINGREVIBW FORM REVEIONNO, x .
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Document V YC-463 /? LS ons = =
Terbise Conrzes vl s clesuor /4;(/ JZ & 5.%
- Comment Resolution
A/Q__MA/?(/(
yayy V4 / 2 o /.
K W | . [__
eviewer Sighature - Date ‘Document Originator Date
/
Reviewer Signature Date '




‘ ort No. PLI-12-831200-1
Sep =L yane arome

The test items (#2 sod #5) wre subjected to environmentsl condi-
tions as described {n the test report {a Appendiz X-B. The test
items wvere povered and monitored as required with no probless
experieaced. The functional tests folloving the accident sisula-
tion were satfefied (all scceptacce criteris were mat).

G1-259

Page No. X~ 4 CoMPANY
TION C-462¢.
_ y o
— ' Arnciuent e proe d oe 3
2-2.3 Post-Aceideat Yunctionsl Tests QDR 9.4 | e—
X-2.3.1 ¥isusl Iamspection . REv.s -
. - The tes: items were visuzlly innp:énd per Parsgreph X-1.3.1.
The ouly uwoted observation was a slight di{scoloration on one of
the Aaphenol coasectors (eurfece Carnish chrough protective
coating). The discolorstion does not sffect the operatiom of the
test ites. The [uspection sheets are preasented i{n Appendiz X-a.

X-2.3.2 [usctional Tests
The following functional tests were performed per Paragraph
X=3.3.2 on items #2 sod ¢5 (the {tews thst were sudjected to the
LOCA/HELS simulstion). .

-2.3.2.1 Set Point Detersination -tf——
The set points of items #2 and #5 were masured and found to be
vitkin the origingl specified +6°F acceptence criterics. This
is 8cpcciauy sotevorthy ia othat the set points changed by
+2.2°F (item €2) and <0.2°7 (item #3) when comparinog the
funccionsl test values before and after the LOCA/EELB simulaticn.
In fect, the switches remained {n cslidracion cthroughout the
entire test program vithout sny ad justwents (calibracions). This
perforusace also continued through the tests of Section IXI,
Humidicy/Cycling. o
Data {s presented in Appendix X-a.

X-2.3.2.2 Contact Resistance -
The ecottsct resistance of {teus #2 and #5 vas measured at 0.039
sod 0.037 ochm, respectively. These are acceptable valuss, Data
{s presented ia Appendix X-A.

. X=2.3.2.3 Insulation Resistors ¢
The ({asulstion resiscance .ef both test  items was leou ohus
(vire to case and wvire to vire vich open coaotacts). These are
acceptable values. Data is preseated {a Appendix X-a.
1-3.0  somary ' ' °

patel engincers
w: clabamag
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- —— S —— — - & . P . &v o
. Report Mo, ?é-msox A"ME_PAGE_Z—_PFi
{ .
G1-188 V|

-CuStoi'r_Fm.q.x_ﬁnngx.mﬂg QDR 9.4 _
Customer P.0.7 255 REY_D
MEDTHERM Jod No.__S0-3665 - Test pm 9/2/13

 FENWAL TEMPERATURE SWITCH P/M 0123001
FUNCTIONAL TEST: Post Seisaic Siaulstion

-

]..‘
‘\

el R A | B )

St Iap e, SM - Target Set Poine, °F
1 1 135 oS
2 2 1385 28
3 3 180 28
{ 4 « 180 25
$ L 212 =8
Pre-Test Room Temp. °F &t resk
Teg Nao. Contact Res., chas 1st 2nd 3rd Avg,
1
] .036 1371 _137.0. 1570 157.0 —e
5 ) e
s See Note (s) 177.0 _176.9 _176.3 _176.9 -l
s .08 216.2 6.1 m.z 6.2
Isolstion Resistancs €500 VIC,.Negohas,10°F cbon mlkpos.n:
Tag No. Setveen Wires One lun to Case Other Wirs to Case
1 .
2 2000k 2000% 2000%
3
4 2000KX 2000K 2000K
VS 2000K 2000K < 2000K
. . -
t) No. 4 Leu! wire into switch has interaictent contact. Received at MEDTHERN {n
dzzaged condition after seismic test, sppareatly pulled froa seismic test fixturs ‘
by lead wires. . . _Wz;__ L,
§ Tested by : Date
cooe owe

- jecumPORAT ?M TOENT NG S12E
o3
. mro' OFfICE 80X 412 $s108 A Jpp—
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© erem sernsun wmi s

100 to 600° F/-73 to 316°C

oot 3

Am\mm_&pm___osg-

CONTACY . APPROX. :
OPERATION sHelL STAMDARD] DeCa(ts N
e prrd) on | avoutap | UAD | CHANCER | vempcratune | cuesir
reme. | sateman | N e TG
e SLEEVE -
) Opens 90°F/30°C
‘10010 400%F]  ° -
73t 204°C Sross T Unless otherwdse -
wa Closes 00°Fraa°C oy spacilied, m ; N
s g y o tosistors. Yungsien (Homent 2 :
Opens 110°F/60°C famps hove en inrwih fea o 15 Nmes 3 Soll
y 33
100 49 600°F/ Type 221 the sieady state curreat, Do _mot < :
%4 T csee t4
T30316°C : 5.5, Shell "o 5eC euceed ratings
Opers 00°F744°C | Units thot epeny :
~100 %0 400°F/ . on femperatvre UNITS THAT
100 4o 2007, Srose - it OreN ON
ne Closes ) WaC | 100°T3C 158 s
10" o “w““y Vthew 14, 27 %=
Open ) 100°F/54°C |  100°F/30°C dighs ) =
10080 600°F/ bigtor above Set Poind of Cotolog
I3%03U°C Sholl for ene howr f
: Cosss | Mroestieod WOF/STC | ongrteorm Le.0 o 07}
) £5°F from
| Opem 0°F/a4"C « | 00w 00F
100 8 400°F/| L : )
T300204°C . Beous — OAC £3%F or 2%
w g Closes Units thot docs 'l”-'m of Satting Volve "
£ %o 10" +o0 " u\w . ] M}u. k24 u
Opens . F788 s . .
+10010 600°F/ ] Trpesnt : -mbm'n- Siowite | TR |
J3r0318°C| . 5.5, Shell TI204°C | o taducivel
Closes Srass Heod 0°F/50°C ""‘!'f."”.'c .
Opens - w0 FracC mw/w' oc
10040 400°F/ _ FO A | attons - - . P
T3%0204°C Bease’ - - ngrdavem consult UNITS THAY
@ Closes TOF/IVC .| sectery CLOSE ON :
ol ‘ TEMPERATURE | 1 e 10, 77 ol
‘| Opers Type 3t 100°F756°C | -t00te 00/ (ndicoted by the
-100 10 600°F/ €3 Shotl . ] TIte316°C end Sth digits
TIONEC ] s | Srometteod 1 soorrsooe | 1ateraate cudo.
. ond 10,21 or 23
. Opens : 1235°F/49°C | 700°F/3°C
100 60 400°F/ {.. Sees for ens howr .‘csvuva:.
T30 204°C g . o] maximwm Setsing e - 5
¢ D ) ra°c ' n
T arnct : n
Opens Type 21 Shock | rearrrec "
100 0 600°F/ {.. "5 Shel .
o : aof
7036°C [ Gores | srmatiost o ./
- e e
o Opens 0°F/44°C {oppren. oviy)
100 %0 400°%/ . r pel Setpoint Ofiset
7360204°C Srons Cor 00 YN 77N 1
ae Coses I5°Fra1°C 200 C 6 EAC : ) ::
. +9°6/5°C . b
Opern Typoant 100°F/56°C :: * : T:Z:(C: 14 :
Prtuperitid sshe | —= — n
Clos . . -
Head SO°F/30°C 1 | Cumopuing prevorrs (18, sheR) 3000 et ot rooen oy, -

u.l."“o.""‘
ired wnder the C

CSA File No. LATITS

dords A

@ Cortitied by Conadian $

LY Progrom of Underwriters Loboratortes, lac. (KAPXT)
Wnderwriters Lobormtortes Licted (XAPX) ¢
ton {Guide No. 400-£-0}

* W, U.L. end CIA units rated for AC operation only.
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PR [EW P _ VYC-Hb 2
T _PORC . " " From _Ri A. Barfield - ' . - Daté .5/20/96 0/96 "

Procedure No.: OP4366 Rev: 12 (X]Biennial Review [ JPartial Review
‘] Title:

The procedure was reviewed against Technical Specification section(s) 3.2/4.:
for applicability, with no concerns noted.

The procedure was reviewed against FSAR section(s) 4.7 & 7.3 for applicability.
with no concerns noted.

Revigw of YOQAP-1A 1is not required. Procedure is written to AP 031
requirenments, wi;h AP 0310 reviewed to YOQAP requirements. '

These changes do not require a 10CFR50.59(a) (2) based upon the 10CFR50.59(a) (1)
ENGINEERING

screening criteria in AP 6002.02. VERMONT YOIEE DEGION
CLCRANONNOVYS: L2 C
REVSIONNO. =z

Summaxy of changes: : ATACRIENT R PAGE | OR 2

In the Surveillance Setpoint Criteria table, changed TS-13-81A,B,C,D in the
bottom row to TS-13-82A,B,C,D. ‘

~hanged Reference g. from AP-0021 to AP~-0047 (Work Order Request). Same change
ade for Precaution #3.

Added "Associated Relays" to step 2 of VYOPF 4366.01 to match procedure step.

Added to VYOPF 4366.02 “M/TE (VY SN/Due Date)" for recording of M/TE used for
calibration. None needed for Functional Test.

Added a paragraph at the end of the Discussion section to discuss how the
functional and calibration are performed. Also added why the temperature switch
is preheated when performing the calibration. Tech Spec Procedure review project

comment PC=2 and PC-S.

Added Accepténce Criteria #3, Al applicable EQ requirements satisfied”. Tech
Spec Procedure Review Project comment PC-4. Other procedures include this

requirement when working on EQ related components.

The following addition Tech Spec Procedure Review comments did not result in any
procedure changes and are documented here.

Comment PC-1 concerning influences of test conditions. The procedure contains
a note to alert the performer to be as consistent with his testing as possible.
The calibration is performed by installation of a test heater that is
prefabricated. This minimizes the effect of any external influences since the
heater is placed directly over the temperature switch and the thermocouple is
already attached to the temperature switch. The speed of temperature change is
omewhat limited since the voltage to the heater is controlled. No new procedure
nhancements are made due to this comment.

Page 1 of 2
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Comment PC-3 concerning calculation VYC-462 and the calibration equipment erxor
of .5% versus up to 4 Deg F for type .K thermocouple is a valid concern. This
additjonal error will not affect the actual trip point since the trip point 1is
set conservative in relation to the tech spec value. The total error is also

Ty elow the FSAR accuracy limit if the 4 Deg is added to the present total loop

—<drror. Calculation VYC-462 will need revision by YNSD to incorporate
thermocouple errors different from that presently stated in the error analysis.
. No procedure change is made by this comment and the present setpoints satisty
the Tech Spec setpoint. A copy of this PORC memo sent to Roger Vibert (YNSD)

\— "\’-eSouel Qen Vic-4bZC
\ — .
~ el 98

Training required: Formal [ ] Departmental [ ] None ([x]

VERMONT YANKEE DESION ENOREERING
CACIANONNO. VYE- 5420
REISIONNO. _ val
ATTACHNENT R _PAGE 2_OF 2.

Date 2 /(22 | P&

Page 2 of 2



I\IEMORANDUM
VERMONT YANKEE DESIGN ENGINEERING BOLTON

MMMENGINEERNG
To: R.T.Vibert m""“‘mﬁ'zﬁ‘—z—‘é—- Date: October 5, 1998
REVISIONNO. __ Group #: VYE 98/214
From: G.J.Hengerle - ATTACHMENT.S PAGE / OF WO #:
Subject: Assessment of VYC-462A,C & D Temperature  IMS #:
Limits File #: wmemo-vyc4s2acp
Background

VYC-462A, C & D evaluate the sefpoint & uncertamty associated with the Main Steam,
RCIC & HPCI steam line area high temperature switches. The Technical Specification limit
associated with these switches is 212 F. DE&S THSAG used an analytical limit of 196 F
in support of the EQ Program for evaluation of High Energy Line Breaks. The Appendix
R/Station Blackout analysis assumes a limiting high temperature of 174 F in the Steam
Tunnel. The following provides a discussion on how these limits interact.

Discussion:

The DE&S THSAG ran a small break steam line break analysis was completed to support
of the EQ Program. The analytical limit used in the analysis is 196 F. The analysis
assumes that when temperature reaches 196 F the steam line will isolate on high
temperature by tripping the associated high temperature switches (following the

- appropriate time delay). VYC462A, B & C address the high temperature trip requirements
associated with the Main Steam, RCIC & HPCI steam line areas. The limiting condition for
these analyses is not the existing Technical Specification limit of 212 F, but the 196 F in

the small break HELB analysis.

VYC-462D (HPCl steam line area temperatures) requires a setpoint change to support the
196 F limit. However, the setpoint change must also support the lower limit of 174 F. The
174 F limit is based on the Appendix R/Station Blackout scenario where the Main Steam
tunnel can heat up but HPCl & RCIC must not isolate. VYC-462D determined that the
Limiting Setpoint is 183 F, with a recommended setpoint of 180 F. The two limits (174 F
and <196 F) make a setpoint change that accommodate both conditions difficult.

An evaluation of the DE&S NED THSAG analysis was conducted The following has been
concluded

1. The 196 F limit used in the analysis is relied on to lsolate the HPCI & RCIC steam
lines for small breaks outside the Main Steam Tunnel. These analyses were
developed to directly support the EQ Program.
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2. Analyses of HELBs in the Main Steam Tunnel were completed using a 196 F

analytical setpoint. The results of these analyses are not directly used in the EQ
Program. The EQ Program uses a enveloping temperature profile for evaluation of

- small steam line breaks in the Main Steam Tunnel (EQ Program Figure SB ST-41).
Per the EQ Program Manual (Section 7.5.5 paragraph 5), the limiting temperature
that applies is 200 F. '

Conclusion:

VYC-462A, C & D will use an analytical limit of 196 F for the temperature switches located
outside the steam tunnel and 200 F for the switches located within the steam tunnel.

Principal Engineer
Vermont Yankee Design Engineering

Ed Gdedwin
Project Manager Il
Duke Engineen‘ng & Services

C:

R.G. January
D.E. Yasi
R.T. Vibert
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1. Does the component perform any of the following functions? V. 1s the component essential in performing or pemntﬂi; anl ,
e P 1h entage or Teactor cootant greacerthan chat from a ar O O assoctated conponent 1o perforn a safety function? 8 0O
nominal pipe size. Is the instrument used for a Post Accident Monitering - i,
b. ;;g::gﬁ: ggﬁnsgl;fl support to any portion of the reactér coolant O Qg function required to be Safg£¥_ c~|“s? ' - . . a ‘ mﬁ
[f any of the ftems above are checked “yes®, component. is Safety Class 1 (SC1). If above {s checked *yes®, then com'ﬁé;’ién‘%': 1; Sa?ety Cias; : ‘
: . Electrical (SCE) . ' ' o 3
If component 15 Safety Class 1, check box and proceed to Part IV. 3 {g gg&:go%r‘\f 1s Safety Class Electrical, check box ’;"d proceed - =
If al1 responses are *no®, proceed to Part 1. If response 15 *no®, proceed to Part: VI - . ’ .
11, t{)gﬁ the component gerform {or could {ts failure prevent) any of the VI. If a1l of the response 1n Parts 1, 11, and I]I a,.,- .
owing functions answered *no*, the component fs Non-Nuclear Safety (NNS) for
: : : - E 2 Mechanical functions. "Check box and proceed }o"_?grt VIl —
a. Inserting negative reactivity to shut down the reactor. - a0 L a1 of the responses in Part V are answered “no®, the -
b, Prevents rapid tnsertion of positive reactivity § 5 ' sn (m) component 1s Non-Nuclear Safety (NHS) for Electrical - E:]
c. Maintains core geometry appropriate to all plant conditions. ) O 0 functfons. Check box and proceed to Part \'l'l"l'. ,
d. Provides or maintains primary or secondary containment integrit ED (0] VII. Other Items Requiring QA (0QA) 1s an opuon.i subset of ‘the
e. Removes residual heat from the reactor and reactor core. . 00 NKS classification category. 1f the component is subject
f. Stores spent fuel or prevents uncovering spent fuel. B 7Y § O 0 to non-safety related regulatary ré§u‘lremgnts or other
o fiplan and cosponents M1, (08 BAL% L1 ot pentel B spectal resuirenents, chesk box and provids specta »
from a 3/4® -nominal plpe size. N O a requirements in Sectfon IX. Proceed to Part VIil. (—
h. Provides mechanical support to any of the above. (1. a-9) O 0 VI11, Summary: Ffrom the above, the component'has been -
If any ftems above are checked °yes®, component is Safety,‘ Class 2 (S5C2) determined to be (check one box in each section). 4
If component is Safety Class 2, check box and proceed to Part IV. | | Nechanical Function Electrical/IAC Function
1¢ a1l responses are *no®, proceed to Part III. sci sc2 se3 ) sct s [
1. 2g$§°5?ggcgﬂggg$gﬁsgerhm (or could fts failure prevent) any of the KNS T3 No Function [@ O(_)FD 5 ”':'l«?‘Fqnct'{onU' OOAD
a. Processes or houses radioactive wastes where failure of that single IX. Basis:
e O e Mo e o At the tite sbundary of 530 mren'sr O O ' .
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b. Provides or suﬁports any safety system function, (m} D . : )
¢. Removes decay heat from the spent fuel pool. 00 . Use Sheet 2 of 2 1 necessary. '
d. Provides mechanical support to any of the above ,(Il.l.a-c) 0 0 Check box 1f Sheet 2 of/ 2 1susedﬂ ) ~ o
-1f any 1tems sbove are checked °yes®. component is Safety Class 3 (SC3) Originator: " Reviewer
1f component {s Safety Class 3, check box and proceed to Part (V. Date: - 29

1f a)1 responses are *no®, proceed to Part IV.
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These switches monitor the temperature in the vicinity of the RCIC steam lines (including the RCIC lines
in the Main Steam Tunnel). On a high temperature, associated with a small break RCIC HELB, the
switches will sense high temperature and cause the RCIC isolation valves to close. This function is
necessary to support the RCIC HELB temperature profiles in the VY EQ Program and also isolates a
radiological release path. In addition, the VY Technical Specification bases describe the ability to isolate a
5 to 10 gpm leak in the Main Steam Tunnel. These functions are Safety Class Electrical (SCE).

Appendix R/Station Blackout relies on RCIC availability. Analysis indicates that the Main Steam Tunnel
heats up during this scenario. The temperature switches cannot be set to trip such that RCIC reliability is
challenged. Appendix R/Station Blackout support is Non-Nuclear Safety related (NNS).



