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VIRGINIA ELECTRIC A.ND POWER COMPANY 

;8.ICHMOND,VIRG:INIA 23261 

B Ov5 0 90 2-f::$ :~ 

April 29, 1980 

Darrell G. Eisenhut, Acting Director 
Division of Operating Reactors 
Office of Nuclear Reactor Regulation 
U. S. Nuclear Regulatory Commission 
Washington, D. C. 20555 

Dear Mr. Eisenhut: 

Serial No. 
NO/CEN:baw 
Docket Nos: 

SURRY 1 AND 2 TURBINE DISC INTEGRITY 

378 

50-280 
50-281 

Your letter of February 25, 1980, requested information about disc integrity 
in operating Westinghouse nuclear turbines. In particular, your letter in­
cluded a list of "Site Specific General Questions" and another of "Generic 
Questions." 

This letter will respond to the Site Specific General Questions for Vepco 's 
Surry Power Station, Units 1 and 2. Responses to the Generic Questions, on 
the other hand, have been coordinated through a task force whose represen­
tation includes all owners of Westinghouse nuclear low-pressure turbines 
and which is chaired by Mr. Wayne Stiede of Commonwealth Edison. The 
consensus responses to the Generic Questions are contained in a letter of 
March 14, 1980, to you from Westinghouse's J.M. Schmerling, which is 
provided as Attachment 5. 

Accompanying this letter are the following documents: 

Attachment 1 - Westinghouse's "Application for Withholding 
Proprietary Information for Public Disclosure" 

Attachment 2 - Affidavit of Robert Williamson in support of 
Westinghouse's Application for Withholding 

Attachment 3 - Vepco's Responses to Site Specific General Questions 
for Surry No. 1 

, Appendix A - Westinghouse Proprietary Information referenced in 
Attachment 3. 

Twenty four (24) pages of Westinghouse supplied 
printouts. 

Two (2) tables of calculated crack sizes 

Appendix B - Surry #1 nondestructive test reports 
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VIRGINIA ELECTRIC AND POWER COMPANY TO Mr. Darrell G. Eisenhut 

,/ Appendix C - Nonproprietary version of Appendix A with proprietary 
information deleted 

Attachment 4 - Vepco's Responses to Site Specific Questions for Surry 
No. 2 

j. Appendix A - Westinghouse proprietary information referenced in 
Attachment 4 

Twenty four (24) pages of Westinghouse supplied 
computer printouts 

Two (2) tables of calculated crack sizes 

Appendix B - Nonproprietary version of Appendix A with proprietary 
information deleted 

Attachment 5 - Westinghouse Consensus Responses to Generic Questions 
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The site specific responses contain proprietary information of the Westinghouse 
Electric Corporation. In conformance with the requirements of 10 CFR 2.790 
of the Commission's regulations, we are enclosing Attachment 1, an applica­
tion for withholding for public disclosure, and Attachment 2, an affidavit. 
The affidavit sets forth the basis on which.the information may be withheld 
from public disclosure by the Commission. Correspondence concerning the 
affidavid or application for withholding should reference AW-80-11 and 
be addressed to Mr. R. Williamson, Manager, Customer Order Engineering, 
Westinghouse Electric Corporation, Steam Turbine Divisions; Lester Branch, 
Box 9175, Philadelphia, PA 19113, with a copy to Vepco. 

Please let us know if you require additional information. We shall do our 
best to cooperate. 

Very truly yours, 

~-
J. H. Ferguson 

Executive Vice President 
Power 
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VIRGINIA ELECTRIC A:-rD POWER COMPANY TO Mr. Darrell G. Eisenhut 

Attachments: 

As indicated 

COMMONWEALTH OF VIRGINIA) 
) s. s. 

CITY OF RICHMOND ) 

Before me, a Notary Public, in and for the City and Commonwealth 
aforesaid, today personally appeared J. H. Ferguson, who being duly sworn, 
made oath and said (1) that he is the Executive Vice President-Power of 
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the Virginia Electric and Power Company, (2) that he is duly authorized to 
execute and file the accompanying information in behalf of that Company, 
(3) that to the extent the information is within the knowledge of Vepco 
employees and officers it is true and correct to the best of his knowledge 
and belief, and (4) that the remainder of the information has been supplied 
by the Westinghouse Electric Corporation. 

Given under my hand and notarial seal this21th day of¥, 1980. 

My commission expires: 11,t I 
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NRG 2/25/80 site specific general questions re 
disc integrity of Westinghouse nuclear turbines. 

(nonpr6prietary version) 

.Received wth ltr dtd 4/29/80 

··NOTICE 
THE ATTACHED FILES ARE OFFICIAL RECORDS OF THE 
DIVISION OF DOCUMEr•J'T CONTROL. THEY HAVE BEEN 
CHARGED TO YOU FOR A .LIMITED TIME PERIOD AND 
MUST BE RETURNED TO· THE RECORDS FACILITY 

·BRANCH·: 016. PLEASE DO NOT SEND DOCUMENTS 
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

MEMORANDUM FOR: TERA Corp. 
.· 

FROM: US NRC/TIDC/Distribution Services Branch 

SUBJECT: Special Document Handling Requirements 

D 1. · Please use the fallowing special distribution list for the 
attached document • 

02. The attached document requires the following special 
considerations: 

cc: 

o· Do not send oversize enclosure to the NRC PDR. 

O· Only one oversize enclosure was received - please 
return for Regulatory File storage. 

- . ~ ,J? ip. Proprietary information - se~J affidavit only to 
the NRC PDR 

o· Other: (specify) . 

DSB Files TIDC/DSB Authorized Signature 
---- -··· ---·--·------------- ---------~---- -- .. -



DOCKET NO. StJ-:Lf'dJ-.,,, 
I 

DATE: s- 13-~t/J 

NOTE TO NRC AND/OR LOCAL PUBLIC DOCUMENT ROOMS 

.The following item submitted with letter dated 'f • A1- f'~ 
~-..:...~~--=----"~"'---~~~-

from \) e f c_.o is being withheld from public 

disclosure in accordance with Section 2.790. 

PROPRIETARY INFORMATION 

• Distribution Service's Branch 
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Attachment 1 
AW-80-11 

Darrell G. Eisenhut 
Division of Operating Reactors 
Office of Nuclear Reactor Regulation 
US Nuclear Regulatory Commission 
Washington DC 20555 

Subject: 

APPLICATION FOR WITHHOLDING PROP~ETARY 
INFORi.'1ATION FRmi PUBLIC DISCLOSURE 

North Anna #1 Docket #50-338 

}larch 14, 1980 

Infer.nation in Response to NRC Request for Information 0£ 
February 25, 1980, Relative to Low Pressure Turbine Disc 
Integrity. 

Reference: Appendix A letter from C. M. Stallings to Eisenhut, dated 
3/19/80 

Dear Mr. Eisenhut: 

This application for withholding is submitted by Westinghouse Electric 
Corporation ("Westinghouse") pursuant to the provisions of paragraph (b) (J.) 
of Section 2.790 of the Commission's regulations. Withholding fro!!! public 
disclosure is requested with respect to the subject information which 1s 
for th er identified i!l the affidavi c accompanybg this application. 

The und2rsi.gn-2d has reviewed the information sought to be withheld and is 
authorized to apply for its withholding on behalf of Westinghouse, STG-TCD. 

Th~ affidavit accor::ipanying this application sets forth the basis on which the 
infor!!leti.on may be withheld from public disclosure by ~he Coramission acid 
addresses with specificity the considerations listed in paragraph (b)(4) of 
Section 2.790 of the Commission's regulnt.ions. 

Accordingly, it is respectfully requested that the subject information which 
is proprietary to Westinghouse and which 1s further identified in the affi-· 
davit be withheld from public disclosure in accordance with lCCFR Section 
2.790 of the Commission's regulations. 

CorrcspondenCE! with i·espect to this s.pplico.tion for wit.!1hold:i.ng or the accom­
panying affidavit should be addressed to the undersigned. 

Very t!'.'u ly yours, 

,.""' •, 
·, .... :· ~"' .... :-\· ...... j .. 

,•'•I ,,,_J.._;._, __ t_,1,(,.,,,o:"a..,_ -

R. Willia~son, Manager 
Customer· order Engineering 
Westinghouse Electric Corporation 
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COl-:MONWEALTH OF PENNSYLVANIA 

COUNTY OF DELAWARE: 

Attachment 2 
Ref: AW-80-11 

AFFIDAVIT 

Before me, the undersigned authority, personally appeared Robert 

Williamson, who, being by me duly sworn according to law, deposes and 

says that he is authorized to execute this Affidavit on behalf of 

Westinghouse Electric Corporation ("Westinghouse") and that the 

averments of fact set forth in this Affidavit are true and correct to 

the best of his knowledge, information, and belief: 

;,.,.;lC";·;. ~:} .;,r:-1 S'.:~:.:~~;~:.,~ betDi ~ 111~ 

>i1i:> .••••. ..••. d.;i at.\ ....... lL .... . 

I' 

Robert Williamson, Manager 
Customer Order Engineering 



, 1 ) I am Manager, Customer Order Engineering in the Steam Turbine 

~ Generator Technical Operations Division of Westinghouse Electric 

Corporation and as such, I have been specifically delegated the 

function of reviewing the proprietary information sought to be 

withheld from public disclosure in connection with nuclear power 

plant licensing, and am authorized to apply for its withholding on 

behalf of the Westinghouse Power Generation Divisions. 

• 

(2) I am making this Affidavit in conformance with the provisions of 

10 CFR Section 2.790 of the Commission's regulations and in 

conjunction with the Westinghouse application for withholding 

accompanying this Affidavit. 

(3) I have personal knowledge of the criteria and procedures utilized 

by Westinghouse Power Generation Divisions in designating informa­

tion as a trade secret, privileged or as confidential commercial or 

financial information. 

(4) Pursuant to the provisions of paragraph (b)(4) of Section 2.790 of 

the Commission's regulations, the following is furnished for con­

sideration by the Commission in determining whether the information 

sought to be withheld from public disclosure should be withheld. 

(i) The information sought to be withheld from public disclosure 

is pwned and has been held in confidence by Westinghouse. 

(ii) The information is of a type customarily held in confidence 

by Westinghouse and not customarily disclosed to the pub­

lic. Westinghouse has a rational basis for determining the 

types of information customarily held in confidence by it 

and, in that connection, :tilizes a system to determ.ir.e when 

and whether to hold certain types of information in confi­

dence. The application of that system and the substance of 

that system constitutes Westinghouse policy and provides the 

rational basis required. 
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Under that system, information is held in confidence if it 

falls in one or more of several types, the release of which 

might result in the loss of an existing or potential com­
petitive advantage, as follows: 

(a) The information reveals the distinguishing aspects of a 

process (or component, structure, tool, method, etc.) 

where prevention of its use by any of Westinghouse's 

competitors without license from Westinghouse consti­

tutes a competitive economic advantage over other 
companies. 

(b) It consists of supporting data, including test data, 

relative to a process (or component, structure, tool, 

method, etc.), the application of which data secures a 

competitive economic advantage, e.g., by optimization 
or improved marketability. 

(c) Its use by a competitor would reduce his expenditure of 

resources or improve his competitive position in the 

design, manufacture, shipment, installation, assurance 

of quality, or licensing a similar product. 

(d) It reveals cost or price information, production capac­

ities, budget levels, or commerciial strategies of West­

inghouse, its customers or suppliers. 

(e) It reveals aspects of past, present, or future Westing­

house or customer funded development plans and programs 

of potential commercial value to Westinghouse. 

(f) It contains patentable ideas, for which patent protec­
tion may be desirable . 

(g) It is not the property of Westinghouse, but must be 

treated as proprietary by Westinghouse according to 
agreements with the owner. 

h 
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(h) Public disclosure of this information would allow un­

fair and untruthful judgments on the performance and 

reliability of Westinghouse equipment components and 

improper comparison with similar components made by 

competitors. 

There are sound policy reasons behind the Westinghouse 

system which include the following: 

(a) The use of such information by Westinghouse gives West­

inghouse a competitive advantage over its competitors. 

It is, therefore, withheld from disclosure to protect 

the Westinghouse competitive position. 

(b) It is information which is marketable in many ways. 

The extent to which such information is available to 

competitors diminishes the Westinghouse ability to sell 

products and services involving the use of the 

information. 

(c) Use by our competitor would put Westinghouse at a com·· 

petitive disadvantage by reducing his expenditure of 

resources at our expense. 

(d) Each component of proprietary information pertinent to 

a particular competitive advantage is potentially as 

valuable as the total competitive advantage. If com­

petitors acquire components of proprietary information, 

any one component may be the key to the entire puzzle, 

thereby depriving Westinghouse of a competitive 

advantage. 

( e) Unrestricted disclosure would jeopardize the position 

of prominence of Westinghouse in the world market, and 

thereby give a market advantage to the competition in 

those countries. 
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(f) The Westinghouse capacity to' invest corporate assets in 

research· and development depends upon the success in 

obtaining and maintaining a competitive advantage. 

(iii) The information is being transmitted to the Commission in 

confidence and, under the provisions of 10 CFR Sec-

tion 2.790, it is to be received in confidence by the 
Commission. 

(iv) The information is not available in public sources to the 

best of our knowledge and belief. 

(v) The· proprietary information sought to be withheld in this 

submittal is that which is appropriately marked in Appen­

dix A to letter from C. M. Stallings to 

Eisenhut, dated March 19, 1980 concerning infor-

mation in response to NRC request for information of 

February 25, 1980, relative to low pressure turbine disc 
integrity. 

The information enables Westinghouse to: 

(a) Develop test inputs and procedures to satisfactorily 

verify the design of Westinghouse supplied equipment. 

(b) Assist its customers to obtain licenses. 

Further, the information has substantial commercial value as 
follows. 

(a) Westinghouse can sell the use of this information to 
customers. 

(b) Westinghouse uses the information to verify the design 

of equipment which is sold to customers. 
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(c) Westinghouse can sell services based upon the exper­

ience gained and the test equipment and methods 

developed. 

Public disclosure of this information is likely to cause 

substantial harm to the competitive position of Westinghouse 

becau3e it would enhance the ability of competitors to 

design, manufacture, verify, and sell electrical equipment 

for commercial turbine-generators without commensurate 

expenses. Also, public disclosure of the information would 

enable others having the same or similar equipment to use 

the information to meet NRC requirements for licensing 

documentation without purchasing the right to use the 

information. 

The development of the equipment described in part by the 

information is the result of many years of development by 

Westinghouse and the expenditure of a cohsiderable sum of 

money. 

This could only be duplicated by a competitor if he ~ere to 

invest similar sums of money and provided he had the appro­

priate talent available and could somehow obtain the requi­

site experience. 

Further the deponent sayeth not • 
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Attachment 3 

SURRY 1 

Vepco's Responses to 
SITE SPECIFIC GENERAL QUESTIONS 

on Turbine Disc Integrity 
Surry Power Station, Unit 1 

I. Provide the following information for each LP turbine: 

I.A. Turbine type 

The Virginia Electric and Power Company Surry No. 1 

unit has one tandem compound four flow, three casing, 

condensing, 1800 rpm turbine using 44-inch last-row blades in 

each low-pressure element. The low-pressure element is 

designated a Building Block 81. 

I.B. Number of hours of operation for each LP turbine at 
time of last turbine inspection or if not inspected, 
postulated to inspection 

The number of hours of operation from beginning of 

operation until February 19, 1980, when the current outage 

began, is 38,915. 

I.C. Number of turbine trips and overspeeds 

There have been eighty (80) turbine trips. There 
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have been seven (7) overspeeds, all of them intentional for the 

purpose of verifying the overspeed setpoint. 

I.D. For each disc: 

I.D.l. Type of material including material 
specifications 

The material is Ni-Cr-Mo-V steel similar to 

ASTM-A-471. The minimum yield strength specified for each disc 

is given in Section B1 of Appendix A to this Attachment 3. 

I.D.2. Tensile properties data 

Tensile properties data of tests taken from the 

disc hub and rim material are given in Sections B and C, 

respectively, of Appendix A to this Attachment 3. 

I.D.3. Toughness properties data including Fracture 
Appearance Transition Temperature and upper 
energy and temperature 

Toughness properties for the disc hub and rim 

are given in Sections B and C, respectively, of Appendix A to 

this Attachment 3. The upper shelf energy is not presented in 

this Attachment 3 when it is the same as the room temperature 

energy. 

l/Note that the first 24 pages of Appendix A consist of 
Westinghouse computer print-outs, each with separate sections A 
through G. (For example, Section A is "Unit Identification.") 
It is to those sections we refer when we cite, for example, 
Section B of Appendix A to Attachment 3 . 
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I.D.4. Keyway temperatures 

The keyway temperatures are presented in Section 

G of Appendix A to this Attachment 3. The temperatures given 

are the calculated temperatures two inches from the exhaust 

face of the disc at the bore during full-load operation with 

all moisture separator reheaters in service. 

I.D.5. Calculated keyway crack size for turbine 
time specified in "B" above 

The calculated maximum keyway crack size is 

designated item G-3, in keeping with the notation suggested by 

Westinghouse, and is found in Appendix A to this Attachment 3. 

G-3 is calculated by multiplying the number of hours of 

operation (see I.B above) by the crack growth rate da/dt. The 

crack growth rate is calculated as described in the response to 

I.D.8 below. 

I.D.6 Critical crack size 

The critical crack size at 1800 rpm and at 

design (120%) overspeed is given in Section F of Appendix A to 

this Attachment 3. 

I.D.7. Ratio of calculated crack to critical crack 
sizes 

The ratio of calculated crack size to critical 

crack size, a/a (eff), is designated G-4 and given in Appendix er 

A to this Attachment 3. This number is calculated simply by 

dividing item G-3 by item F-2 . 
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I.D.8. Crack growth rate 

The crack growth rate is given as G-2' in 

Appendix A to this Attachment 3. These crack growth rates are 

the maximum expected rates based on known cracks to date. 

Westinghouse has changed the basis for 

determining these rates to use the NRC "gray book" operating 

hours. The NRC value for the crack growth rate is given as 

item G-2 on the computer print-outs (first 24 pages of Appendix 

A to this Attachment 3). Because Westinghouse's crack growth 

rates over the relevant range are consistently larger than the 

NRC values, however, the G-2 numbers from the print-outs have 

been multiplied by a factor, provided in Appendix A, to yield 

the more conservative G-2' figures, which are also given in 

Appendix A. 

Westinghouse's opinion is that the crack growth 

rate of disc numbers l and 6 for Surry l should be assumed to 

be zero because these discs operate dry under normal 

conditions. However, to be conservative (and consistent with 

the calculations for the other discs), Vepco has calculated a 

crack size for disc numbers l and 6, using the same methods as 

for the other discs. 

I.D.9. Calculated bore and keyway stress at 
operating speed and design overspeed 

The bore tangential stresses at 1800 rpm and at 

design overspeed are given in Section E of Appendix A to this 
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Attachment 3. The values presented include the stresses due to 

shrink fit and centrifugal force loads only. Additional 

analysis to include thermal stresses and pressure stresses are 

being made but are not yet available. 

Westinghouse has not provided the keyway 

stresses, because Westinghouse's analysis assumes that the 

keyway is part of the crack, and so the only significant stress 

is the bore stress. 

I.D.10. Calculated KIC data 

The fracture toughness, KIC' of each disc is 

calculated from the Charpy v-notch and tensile data. The 

values, presented in Sections B and C of Appendix A to this 

Attachment 3, are calculated at the upper shelf temperature or 

room temperature, whichever gives the lower result. 

I.D.11. Minimum yield strength specified for each 
disc 

The values for minimum yield strength are 

presented in Section B of Appendix A to this Attachment 3. 

II. Provide details of the results of any completed inservice 
inspection of LP turbine rotors, including areas examined 
since issuance of an operating license. For each 
indication detected, provided details of the location of 
the crack, its orientation, and size. 

S . t 1 t . . 2 . urry Uni was pu into service in 1972, and the LP 

2/Initial criticality July 1, 1972; first commercial 
operation July 7, 1972; full thermal output December 22, 1972 . 
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turb{nes were recently inspected (February 27 - March 10, 

1980). A Westinghouse field inspection team ultrasonically 

inspected the LP rotors (#1 LP 13A3291, #2 LP 13A3292) for disc 

cracks. The inspection method used was ultrasonic inspection 

of discs 1 through 6, both ends on each rotor, and an 

ultrasonic 360° scan on the outlet and inlet side of each disc. 

The inspection results for both rotors showed no indications of 

disc cracks. In addition, pertinent non-destructive test 

reports that were done in May 1978 and March 1980 are provided 

as Appendix B to Attachment 3. 

III. Provide the nominal water chemistry conditions for each 
LP turbine and describe any condenser inleakages or other 
significant changes in secondary water chemistry to this 
point in its operating life. Discuss the occurrence of 
cracks in any given turbine as related to history of 
secondary water chemistry in the unit. 

See the enclosed report on "Surry #1 Secondary System 

Chemistry." 

IV. If your plant has not been inspected, describe your 
proposed schedule and approach to ensure that turbine 
cracking does not exist in your turbine. 

Both LP rotors were recently inspected by a Westinghouse 

field inspection team, and the ultrasonic inspection report 

stated that there was no indication of disc cracking. Vepco's 

approach to ensure that unacceptable cracking does not occur in 

the future is based on calculations of the ratio a/a (eff) for er 

the worst-case disc in order to be sure that this ratio remains 
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less than unity. A calculation to determine the number of 

hours that the worst-case disc (disc no. 1, generator end, LP 

2) could operate before a/a (eff) became unity, using the er 

values of a (eff) and da/dt from Appendix A to this Attachment er 

3, yields a result of 19,836 hours. 

V. If your plant has been inspected and plans to return or 
has returned to power with cracks, provide your proposed 
schedule for the next turbine inspection and the basis 
for this inspection schedule. 

The plant was recently inspected and all turbine discs 

were found to be free of cracks. 

VI. Indicate whether an analysis and evaluation regarding 
1
turbine missiles have been performed for your plant and 
provided to the staff. If such an analysis and 
evaluation has been performed and reported, please 
provide appropriate references to the available 
documentation. In the event that such studies have not 
been made, consideration should be given to scheduling 
such an action. 

An analysis of the turbine missile risk for Surry 1 has 

been done and provided to the Staff. The analysis can be found 

in the Final Safety Analysis Report, Supplemental Volume 2, 

514.9 dated 10-15-70 . 
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Hestinshouse 
Proprietary 

Surry 1 Secondary System Chemistry 

Secondary system chemistry data for Surry Power Station 

from 1973 through 1979 was reviewed. 

Operating specifications, as supplied by Westinghouse 

Electric Corporation, are shown in Tables I through IV. Prior 

to January 1975, this unit was operated with a coordinated 

phosphate treatment for corrosion inhibition control of the 

secondary side. The sodium/phosphate molar ratio, as per 

Westinghouse's criteria, varied from 2.0 to 2.6, 2.2 to 2.6 and 

2.4 to 2.6. All Volatile Treatment was thereafter initiated 

using ammonium hydroxide, cyclohexylamine or morpholine for pH 

control. This unit has experienced condenser inleakage. 

Condenser cooling water is brackish. 

A synopsis of the chemistry review follows. 

1973 

Surry Unit No. 1 

- Utilized coordinated phosphate treatment control. 

- Table I denotes specifications. 

- Main steam average pH was 9.00+ 0.2 with the 
maximum being 10.02. Total average conductivity 
was 3.8 + 0.5 mmhos . 
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1975 

• ~ 

1976 
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- Condenser sodium was not routinely analyzed. 

- Condenser inleakage was experienced approximately 
50% of the operating time. 

Utilized coordinated phosphate treatment control. 

- Table I denotes specifications. 

- Main Steam average pH was 9.00 + 0.2 with the 
maximum being 10.20. Total average conductivity was 4.0 + 
1.0 mmhos. 

- Condenser sodium was 0-10 ppb, 50%; 10-100 ppb, 
45%; and greater than 100 ppb, 5% of the time. 

- Condenser inleakage occurred approximately 75% of 
the operating time. 

Utilized all volatile treatment control using 
ammonia and hydraiine . 

- Tables II and III denote specifications. 

- Main steam average pH was 8.80 + 0.2 with the 
maximum being 9.60. Total average conductivity was 
5.0 mmhos. 

- Condenser sodium was 0-10 ppb, 50%; 10-100 ppb, 
45%; and greater than lOOppb, 5% of the time. 

- Blowdown chemistry specifications were maintained 
approximately 25% of the time. 

- Condenser inleakage occurred approximately 80% of 
the operating time. 

Utilized all volatile treatment control using 
cyclohexylamine and hydrazine. 

- Tables II and III denote specifications . 
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- Main steam average pH was 9.5 + 0.2 with the 
maximum being 10.20. Total average conductivity 
was 10.0 mmhos. 

- Condenser sodium was 0-10 ppb, 50%; 10-100 ppb, 
49%; and greater than 100 ppb, 1% of the time. 

- Blowdown chemistry specifications were maintained 
approxiately 25% of the time. 

- Condenser inleakage occurred approximately 80% 
of the operating time. 

Utilized all volatile treatement control using 
morpholine and hydrazine. 

- Tables II and III denote specifications. 

- Main steam average pH was 9.1 + 0.2 with the 
maximum being 10.10. Total average conductivity 
was 5.0 mmhos. 

- Condenser sodium was 0-10 ppb, 65%, 10-100 ppm; 
34%; and greater than 100 ppb, 1% of the time. 

- Blowdown chemistry specifications were maintained 
approximately 30% of the time. 

- Condenser inleakage occurred approximately 75% of 
the operating time. 

Utilized all volatile treatment control using 
morpholine and hydrazine. 

- Tables II, III and IV denote specifications. 

- Main steam average pH was 8.9 + 0.2 with the 
maximum being 9.60. Total average conductivity was 
4.0 mrnhos. 

- Condenser sodium was 0-10 ppb, 75%; 10-100 ppb, 
24%; and greater than 100 ppb, 1% of the time. 
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- Blowdown chemistry specifications were maintained 
approximately 40% of the time. 

- Condenser inleakage occurred approximately 60% of 
the operating time. 

Utilized all volatile treatment control using 
morpholine and hydrazine. 

- Tables II, III and IV denote specifications. 

January 2, 1979 - March 15, 1979 

- Main steam average pH was 9.0. Total averag~ 
conductivity was 3.0 mmhos. 

- Condensate sodium was 0-10 ppb, 98%; and 10-100 
ppb, 2% of the time. 

- Blowdown chemistry specifications were maintained 
80-85% of the time . 

- Condenser inleakage occurred approximately 10% of 
the operating time. 

October 24, 1979 - December 19, 1979 

- Main steam average pH was 9.0. Total average 
conductivity was 3.0 mmhos. 

- Condensate sodium was 0-10 ppb, 85%; 10-100 ppb, 
14%; and greater than 100 ppb, 1% of the time. 

- Blowdown chemistry specifications were maintained 
approximately 75% of the time. 

- Condenser inleakage occurred approximately 15% of 
the operating time . 

·~ .. .;~ . 
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- Unit off-line other than times J.isted above. 

Th:::. follo<,.;irHj ccn,3c~ns::t.~ sodium v2lues 
approximately e~u2te to the inaic~teJ 
condens~r inJe2k0ge rate on th2 av~r2g2: 

i!ippb -
ln':lppb -

'"\ ·1 '-· - .:. qpm 
J.. 0 gp:n 
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.e COORDINATED PHOSPHATE CONTROL 

TABLE I 

POWER OPERATION 

FEEDWA.TER BLOWDOWN 

pH at 25°C 8.9 - 9. 2 8. 5 - 10.6 

Phosphate, ppm NA 25-80 

Blowdown Rate, gpm NA greater than 5 
(continuous) 

Free Hydroxide NA Zero 

Dissolv.ed Oxygen, ppm less than 0.005 less than 0.005 

Hydrazine, ppm greater than NA 
0.01 residual 

• Chloride, ppm NA less than 75 

TDS, ppm NA less than 125 

Susp. Solids, ppm NA less than 5.0 

Iron & Copper, ppm less than 0.01 less than 5. 0 

Silica, ppm NA· less than 5. 0 

• 
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Free Hydroxide as 
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ALL VOLATILE TREATMENT 

TABLE II 

POWER OPER~TION 

SLOWDOWN 

8. 5 - 9. 0 

ppm Caco 3 less than 0.15 

Cation Cond. , mmhos at 25°C less than 2.0 

Sodium, ppm less than 0.10 

Chloride, ppm less than 0.15 

Ammonia, ppm less than 0. 25 

Diss. Oxygen, ppm less than 0.005 

Silica, ppm less than l. 0 

Suspended Solids, ppm less than 1. 0 
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TABLE III 

LIMITING AVT SPECIFICATIONS FOR 
POWER OPERATIONS - BRACKISH WATER SITES 

BLOWDOWN 

Two Weeks 24 Hours Immediate 

pH at 25°C 

Ca ti on Cond. , 
mmhos at 25°C 

Free Hydroxide, 
ppm as Caco

3 

*8.0 

> *2. 0 

- 9.21 NA 

but <120 NA 

NA2 > 0 .15 
<l. 0 

*Instrumented Measurement Recommended. 

N/A Not Applicable. 

< 8. 0 Q 41 or> ... 

> 120 

but ...2. 1. 0 

Comment: Operation beyond the normal AVT specifications 
is limited as indicated above. Corrective 
action including shutdown, if necessary, is 
recommended within the time periods as 
applicable. 

l/An increase of 0.4 pH units to the normal control pH 
limit of 9.0 will result from a Free Hydroxide concentration of 
1.0 ppm as Caco3 . However, pH is not intended to be the Free 
Hydroxide determinant. 

2/No relief for Free Hydroxide over and above the Normal 
Operating Control Limit is provided for periods in excess of 24 
hours. 
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TABLE IV 

Steam Generator Blowdown AVT Specification 

Chemistry Parameter 

pH at 25°C 

Free Hydroxide as ppm Caco 3 

Cation Cond., mrnhos/cm at 25°C 

Chloride, ppm 

Sodium, ppm 

NH
3

, ppm 

Dissolved Oxygen, ppb 

Si0
2

, ppm 

Suspended Solids, ppm 

Blowdown Rate, gprn/Steam Generator 

Control Expected 

a • 5 - 9 . o1 s • s - 9 . o 1 

0.15 < 0.15 

2.0 < 2.0 

NA < 0.15 
2 

NA < 0. 1 

NA < 0. 25 

NA < 5 

NA < 1. 0 

NA < 1. 0 

As requred to maintain 
control parameters. 

Continued operation with known chloride ingress even through 

blowdown permits observance of the normal specification is not 

recommended. The cause of the contamination should be 

corrected. Continuous monitoring of the blowdown is essential 

if chloride exposure is to be minimized. 

1/To be maintained with morpholine at sea and brackish water 
sites. 

2/Chloride ion concentration is limited by cation 
conductivity. Confirmatory 3nalysis for chloride is required . 
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Response to OFF Normal Conditions (Continued from Table IV) 

- Sea or brackish Water Plants 

As stated above, field and laboratory data reveal that even low 

bulk water chloride concentrations can produce denting. 

Further, plant operating histories suggest the chloride effect 

may be cumulative . 
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, 895.82 MAGNETIC PARTICLE INSPECTION REPORT 
NDT - MT - FORM 1 

VIRGINIA ELECTRIC AND POWER COMPANY 

STATION: 1 I SYSTEM: 2 I PROCEDURE: 

31 DAT~-/J-'-?O 4 

Suf?R'r' I /tl/f/3/#/f NDT-MT- /'J..,/ I ' 
ITEM, COMPONENT INSPECTED: s I MAINTENANCE REPORT NO: 6 

.L ~ :#";:i /ft>1?/!f 1--'f GEM~/? To,< E/Y.£) S/00~/ o '{-!'-/-
! MATERIAL: 7 I SURFACE·CONDITION: a 
I IJUOY /'.4A'8ofi'' -srr£"ec.. Grf ovA9.l;l -6 Ct'JLJ/!/ 

TYPE OF PARTICLES: 
s \ sATc;-~'ao~ 10 

~T ::--> DRY :__J VISIBLE ~UORESCENT 
MANUFACTURER: 11 I TYPE: , 2 

I /JJ/lGAl/9 rl v x J).O /f 
I MAGNETIZATION: :~OIL 2, 'frjl 0 \ AMPERE TURNS 

, 3 CURRENT: 14 

;j PROD SPACING AMPS ~AC 

ZcoNTINUOUS ~CIRCULAR AMPERES L_! DC 

. r RESIDUAL LJ YOKE L_~DC 

T ~ ~:;;;~:~r/ tv< 1S I ~;L.;;:CERTIFICATION: 16 

ArY~ 
17 18 19 20 

AREA INSPECTED SIZE AND LOCATION OF INDICATIONS ACCEPT REJECT 

D/SC f?1m B '{ 8u4DI: -#- Io'+ N If I / 

I 

• I 

I I 

I I I 
I I 

I I I 

I I I 

I I 
I 

I I 

I I 
I I 

I 
I 

I I I 
DISPOSITION OF REJECTED INDICATIONS: 21 

fi- @ 
. . 

J2~ Ao... ov-l b 
- . 

~ uc....t.e Ttt>..J I -''b lU 11() A..J . 

• I 
I 

AUTHO'\!_ZED IN~ECT~ 22 DATE: 23 

f 3-/¥1-<io i/df~ -, r~'} 
~ ~ 



• 5u RR'-/ l'oi.Jl:.R SrA-rto/.J e 
RuTo~ tJo. 

Row (Jo, 1. - t/ 

DA rt: ~-18-~ ' 

~ '5 <> .-----? 

RIM 

~lMJt j3LADt l 
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= egs.e2 
MAGNETIC PARTICLE INSPECTION REPORT 

NOT-MT-FORM 1 
VIRGINIA ELECTRIC AND POWER COMPANY 

STATION: 1 ISYSTEM: 2 I PROCEDURE: 3 I DATE: 4 

S Vl?!?Y I I /C//f'l'?/Nc I NDT-MT- /;2, / J"-16-,?0 

ITEM. COMPONENT INSPECTED: 5 I MAINTENANCE REPORT NO: 6 

,,L ,,0 ,p' 2. A7dTO/? ,t_-~ G'G¥6f'A72'~ 6¥!} S/tXJ.2;2 Io</-!'/-
MATERIAL: 

7 I SURFACE c;~;7 8 

fil{LtJY ("..-?A'.&"$ sre-a CuF.A'P 
TYPE OF PARTICLES: 

9 I SA TCH;G ()~ :;z_ 10 

i~ET noRY D VISIBLE ~LUORESCENT 

MANUFAC1 URER: 11 I TYPE: 12 
/18~#'//IZVX ;w,4 

MAGNETIZATION: 
· ~ILJ._t/otJ- J&;cOAMPERE TURNS 

13 I CURRENT: 14 

'.__i PROD SPACING AMPS .iAC 

. ~NTINUOUS =3 CIRCULAR AMPERES ~DC 

L__J RESIDUAL ;__I YOKE ~ 

TG:T;~:;;;~ 17.-G$0,N' //. ~ lh1
• Fa-Yl7 IS l~;;;-;~c;;;;ICATION: 16 

I 17 / ' , I 18 19 20 
AREA INSPECTED SIZE AND LOCATION OF INDICATIONS ACCEPT REJECT 

/Jl5C '.J1.R6/J /V/'f I vi 
~ Ol<;C In*'" " ,, 

RIM t..;,t/FAR !.Pl.Jlt'A 7? o,,d r ;;.co -b, (foe ~ 

IJ?1m /.?¥" .SUIJIE' ,A.It'. /CJS'-. 5£e nf?AW/,t)(".., I V" 
NO. J 

I I I 
I 
I 

I I 

I 
I 

I 
I 
I 

I 
I 

I I I 

I I I I 
I ! 

I 
DISPOSITION OF REJECTED INDICATIONS: 21 

. . 
'G ,:.Uc 7i~.-s ~ 

. . 
~kov-L ~ Gfl1-~ 1 - ~ t1r-® . 07 1- l:> H. 111 •o~S 

S.P-L fV'.. .T. ~ Pw--r J _,g-... ~. ~~~ . • 
AUTHO<tlZED INSPE~: 2210;~~6-?0 

23 

;:/#~ /'"=1- _LL 
(./ 
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:: 895.84 

STATION: 

MAGNETIC PARTICLE INSPECTION REPORT 
NDT - MT - FORM l 

VIRGINIA ELECTRIC AND POWER COMPANY 

, I SYSTEM: 

. )-
2 PROCEDURE: 

NDT-MT- /;;..I 
DATE: 4 

-:$- )- 0 
S MAINTENANCE REPORT NO: 6 

MATERIAL: SURFACE CONDITION: 

7YPE OF PARTICLES: 

~E7 ;--: DRY LJ VISIBLE i ~LUORESCENT 
MANUFACTURER: 

MAGNETIZATION: 

~ONTINUOUS 

:-:, RESIDUAL 

l 1 TYPE: 

.~COIL ;:lt./-()0-~PERE TURNS 

_ _' PROQ _____ SPACING _____ AMPS 

·_,!CIRCULAR ______ AMPERES 

!__I YOKE---------

15 

13 CURRENT: 

LJ AC 

[Joe 

~DC 

e 

10 

12 

14 

, 6 

18 19 20 

SIZE AND LOCATION OF INDICATIONS ACCEPT REJECT 

~I 

-#I· I 

!SC. 

DISPOSITION OF REJECTED INDICATIONS: 

23 

D 1. re n c: 
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tRA WlliG lh. _..L./ __ 



• • 
·-. --- .. --·· .. - . --- .. -·- ~----··- .. ·-··- - ..... ~----- - -··-·· ·-··. _ ...... ---·· ··-····· ---·--·. ··--. -··----··-·· . ----· -------·--··· - . 

10 u coa1102so1 

Ao UNIT IDENTIFICATION 
lo BUILDING BLOCK 

2. UNIT SURRY 
J. CUSTOMER: VEPCO 
" . s. ~f'll OCATION 

OISCrl 

ti! 

6. 
1. TEST NO• . -TD29568 

81 

-·- -----·-

~av 
·---I f. 

LP TURBINE DISC INFORMATION 

B. MATERIAL PROPERTIES IHUBI 
lo TYPE ,- ...J:i,f B TD 

C H I N • Y, S • L.• J ~S I I I 
2 • SUPPLIER : H_ ID VALE HEPP NS TA l L 3,-v.s. cr.s11 ·· · 
'I, U•T•S• CKSIJ 
5 0 ELONGATION 
6, R,A, 
7, fATT 
a, RiTo 
9_, u. 5. 

I I , u.s. 

(OEG•FI 
l~IPACTCFT1LB0 I 
IMPACT TEMP• 

CDEG,FI 
IMPACT ENG, .. 

!fT,Lod 
KIC 

(KSl•SQRTllN.11 

C~ MATERIAL PROPERTIES IRIHj 

b. c. 'e 
1. 
2. 
.3. 
'I • s. 
6. 
7, 

y,5, IKSll 
u.T.s• IKSI) 
ELO"IGATION 
R, A• 
F ATT 
R • T, 
u.s. 

I DEG ,f I 
IM;:>ACTIFToLBol 
IMPACT TEMP, 

I Of.G •FI . 
a, u.s. 
9, u.s. 

IMPACT ENG. 
lfToLBol 

KIC 
!KSl•SQRTIINo)J L 

o, CHEMISTRY 
b,c,e. ·-···[NJ b,c,e 

I 
b, c, e __ ( R J b, c, e . ( o J b, c, e .... T v J b, c , e _ ·-· 

E, BORE STRESS 
SPEED IRPHI 

I• 1800 
2· 2160 1120~1 

J b,c,e. [Al b,c,e _ 

STRESS. 

I KS 11 
I KS I .. .J b,c,e 

i- Go SERVICE DATA 

0 
.jJ 

I•, OPER, TEHp, METAL TEMP, HUB CDEG,fJ 
2 ESTIMATED HAX DA/OT llN/H~I [ 
3. Max. expected Keyway Crack size (in) ·· 

4. Ratio A/A - CR - OS 

b.c,e 

J b,c,e 
11

' [ 

G-2' = . 

[ l 

[ 
c UJ b , c , e . -·· s b c e 

• O I 0 ' ' 

F,_CRACK DATA 

I• A-CR•OP CIBOO.RPMI (IN.J 
2• A·CR~O,S COV_ERSPEEDI. llN 1 1 

J b,c,e 

b,c,e 

.[ J 'J,c,e 

b,c,e 



• 
ID 11 : OOBll02SOI 

A• JNIT l~ENTIF!CATION 
lo SUILDING BLOCK 

2 • UN I Y 
2 • CVSTCl'EP.: 
q. LPU 
5. LOCATION 
6, JISC~ 
7. TEST ~o. 

Do CHEMISTRY 

SURRY 111 
VEPCO 

T035160 

( Jb,c,e. 

(1 Jb,c,e 

E. :OJRE ST'lESS 
SPEE:D IHPHI 

81 

I 
GOV 
2 

-- [ HN 

rAi 

I• IEOO 
2. 2160 112011. I "s 11 lt'S I 

G , S E <I V I CE .D A T A 

·-·-·-------- -------···-·-·---, 

. '·· .. --·-·-·----··--- . ·- ·----------- ~-·~ .. -. ---··-- .. ----- . 

LP TURBINE DISC INFORMATION 

J 
b,c,e 

I 
b,c,e 

[ 

Bo MATERIAL-PROPERTIES IHUBI 
I.TYPE bee TD 

I r. I N • Y • S , f ) 'I K~ I I I 
2. SUPPLIER: lllOVAlE HEPP "'STlll.L 
3 • Yi S • I ".51 I . 
'I. V•T•S• IKSIJ 
5, ELONGATION 
6, HoA, 

... 7, FATT (l'f.G•Fi 
8 1 R•T1 IMPACT(FT1LB1I 
9 1 u.s, IMPACT TEHP1 

I OE G, FI 
JO, U1S1 IMPACT ENG, 

(FT.LB•! 
111 U•S• KIC 

o;s I •SQRT I IN. I 1 .. J 

, c,e . 
1 .• 
2. 
J. 
If 0 

s. 
6t 
7, 

y,s. IKSli . 
UoT•S• !KSll 
ELONGATION 
R •A• 
FATT 
R,T, 
u.s. 

I DEG, FI 
IMPACTIF'T,LB1 I 
IMPACT TEMP, 

IOEG,F I . 
a. u.s. IMPACT ENG, 

!fT•LB.J 
KIC 9. u.s. 

IKSl•SQRT.I INt JI 

r5' J b,c,e '· p b,c,e CR b,c,e_THo b,c,e v b,c,e-
[ J [ J J [ 1 

[ s')b, c, e .. [SJ b,c,e CA) b,c,e . .. I: c'J b,c,e. rs ]b,c,e 

__ F'.1 CRACK .DATA 

-r b.c •• _ 

L _ -·- - ·-·-- --·-·---
···-- --·-·-·-----·- - -- ·--·----·-·-·-----····. 

·---· . - ... 

J b,c,e 
I• A•CR•OP jlROO RPHI (IN.J 
2• A•CR-05 OVERSPEEDl llN,J_ [ J b,c,e 

b;·c ,e 
lo OPEP., TE~~. l'ETAL TEMP, HUB IOEG,f) 
lo ESTIMATED MAX DA/OT ()N/HRI [ G-2 111 ~ [ 

[ J 
.. 

3. Max. expected Keyway Crack'size (in) -

~ Ratio A/A - CR - OS 

.b.c,e 

.\ 

.......... ·- . ·-····-----····· ...... ··- -----·· --- ·-- - •. ·-·-·-·-·------ - -----



• • 
10 n ooa1102so1 

LP TURBINE DISC INfORHATION 

At UNIT IDENTlfJCATJON 
I, ,BUILDING BLoCK 

2, UNIT SURRY ttl 
J, CUSTOMER: VEPCO 
'i • LP~ 
S, LOCATION 

8 I 

I 
GOV 

"· 015(11 7, TEST NOe ---~­T035 I 61f - ---- -- J ----

o. CHEMISTRY b,c,e b,c,e r: -- (NJ-J I 

NI 
[. 

b,c,e AS 
J -··c J 

b,c,e 

E, BORE STRESS 
SPEED !RPHI- STRESS-

B, HATEHJAL PROPERTIES IHU~I 
1,TYPE bee VT 

c; MATERIAL PROPERTIES (RIHJ 

IM!f'lo Y,S, [ ] 'l~SI 11 
2, SUPPLIER: .HJDVALE HEPP ~STALi. h,c.~ 

1. 
2. 
l. 
If • 
5, 
I,. 
1. 

3, y,5, IKS!I 
'I, u.r.s. 11<s11 
5, ELONGATION 
6, f<, A, 
7, fATT (DEG•fJ 
e, R•T• IMPACT(FT1LB,J 
9, u,5, IMPACT TEHPt 

IDEG,fl 
10. u~s. IMPACT ENG, 

lfT,LB.J 
llo UtSo KIC 

IKSl•SClRTI JN, II 

'--

b,c,e b, e !.e [' ]- [ ] 

SB b,c,e cs'l b,c,e 
[ ] 

[CR 
b,c,e 

] - -

AL 
[ J 

b,c_,e 

f , . C R A CK 0 A T A_ __ _ 

[ 

y,5, IKSll 
u.r.5. 1r.s11 
EL 0 II GA TI 0 "l 
R' ~ • 
f A TT 
R, T, 
u.s. 

a.- u.s. 

I DEG, f I 
IHPACllfT,LBol 
IMPACT TEHP, 

ID[G,f1 
IHPA(T ENG, 

lrToLB,I 
9. u.s. KIC 

li::Sl•SQRTllN•ll-

MO ":.>,c,e ] -·-- [v b,c,e J ----

[cu] b,c,e [s J,c,e ·-

I • )BOO I KS 11 2. 2160 I 120:i; I KS I ! ____ [_ 
b,c e 

J . I• A-CR•OP 11800 Rp..:J 1IN.J 
2 • A • CR - 0 S I 0 VE Fl S P E·E 0 I I I N , I __ ( 

b,c,e 

] . 

Go SERVI CE DATA 

I, OPER, TEHp, HETAL TEHP, HUB IDEG,fJ l 
2• ESTIMATED HAX DA/OT llN/HR~ l 

3. Max. expected Keyway Crack size (in) 

4. Ratio A/A - CR - OS 

h ;c., e ·•· -
] G-2' [ [ J b,c,e 

·-····-----·-·······-·-----·- ··--·-·· 

b,C,e 



• 
I D If ·D 0 8 1 I 0 2 5 O l 

A• UNIT IOE~TIFICATION 
I. BUILDING BLOCK 

2. UNIT SURRY If! 
3• CUSTOHERl VEPCO 
'I• LP~ 
s. LOCATION 
6• OISCll 
7. TEST NO. .. To23'15B 

81 

I 
GOV 

-" ____ .... __ , . 

• 
LP TURBINE DISC INFORMATION 

B , HATER I AL PR 0 PERT I ES I H.U B I .... 
l. TTPE [ 1 b,c,e TD 

IHIN. Y.s. 1 IKSI 11 
2. SUPPLIER: HIDVAL[ HEPP NSTALl 
3. Y•s. IKS!r --
"· U•T•S• (KS! I 
S. ELONGATION 
6• R•Ae 
7 0 FATT IDEG•F'J 
o. R•T• JHPACT(FTeLBe) 
9 0 u.s. lllPACT TEMP, 

I DEG, f I 
10. U~~. IMPACT ENG. 

IFT.LB.J 
II. U•S• KIC 

lt<Sl•SQRTIJN.11 

', 

C~ MATERIAL PROPERTIES IRIH) 

b,c,e_ 
I • 
2. 
3. 
'l • 
s. 
b. 
7. 

Y, S, I KS 11 
u.T.s. !l(Sll 
ELONGATION 
R •A, 
f"A TT 
R, T • 
u.s. 

I DEG, F' I 
IHPlCTIFT.LB.I 
IMPACT T;::MP. 

e. u.s. 
( ['E G. FI 

IHPACT Ep.,;G. 

9. u.s. 
IF"TeLB.J 

KIC 
( Ks I • s ~ R T l 1 II I I J. 

o. CHEHISTRY 
[c b,c,e MN b,c,e 

[SI b,c,e p b;c,e [CR b,c,e _[HO b,c,e_ - v b,c,e 
J . ... [ J J [ J J ] [ T -

E • 

G, 

I 

(NI ]b,c,e AS 
. [ ] b,c,e 

BORE STRESS 
SPEED !RPMI STRESS .. 

I • 1800 
2. 2160 1120!1\ I 

I KS 11 [ ] I KS 11 

SERVICE DATA 

1 •• OPER. TEMP• METAL TEMP. HUB IOEG.FJ 
2 ESTIMATED MAX DA/OT ( Hl/HR

1
1 

[ sl] 

b, c ,·e--· 

[ 
3. Max. expected Keyway Crack size (in) -

4. Ratio A/A - CR - OS 

b,c,e 
[SN) b,c,e AL 

( J 
b,c,e. [cu

1
b,c,e rs ]b ,c ,e _ 

.... CRACK DATA 

I • A-Cf'l-OP (1800 RP"l (INol 
-·· [ J 2• A-CR•OS I OVER SPEED I I I Ne I 

·· · - b,c;·e .,,, 
J G-2' [ ] b,c,e 

[ ] b,c,e 

····---~-- - ..... , ·- ... -··-··-·-

b,c,e 

-· -- . -~- . - ... 

b,c,e 



• • 
ID 11 poa1102so1 

LP TURBINE DISC INFORMATION 

A• UNIT IDENTIFICATION .. 
le BUILDING BLOCK 

a,· MATERIAL PROPERTIES IHUBI . 
1, TYPE [ ]o,c,e vs c.· MATERIAL PROPERTIES. IRIHI 

9 I 
2, UNIT 
3. CUSTOHERI 
ti. LPrt 

SURRY 11 I ... ---·._ ·- ____ -· ...... . 
VEPCO 

s. LOCATION 
t •• o:sc~ 
7. TEST NO. 

o. CHEtllSTRY 

r' 

[ 
NI 

E. BORE STRESS 

"TD2J'IJ7 

b,c,e J . 

f,c,e 

I 
GOV 
5 

HN 
[ 

. (AS] 

SPEED l RPH I - STRESS ... ····· 

I ' 18(10 I KS 11 
2· 2160 1120111 l KS 11 

Go SERVICE DA TA 

b,c,e 

J I 

b,c,e 

[ J 

I. OPER. TEHPe ~ETAL TEMP, HUB IDEG,FJ 
2• ESTIMATED HAX DA/OT llN/HRI 

3. MAX EXPECTED KEYWAY CRACK SIZE (IN) 

4. RATIO A/A - CR - OS 

IMJN. y,5. CKSI I I 
2, SUPPLIER: MIDVALE HEPP}-";STALL 
J, Y•S• IKSll .. 
'I, U•T•S• (KSIJ 
5, ELONGATION 
6, ff• A, 
7. fATT 11.lEG•FI 
a. R•T• INPACTIFTeLBol 
9, UoSo IMPACT TEMPt 

COEG,FI 
10,·uis~ JHPACT ENG,· 

Crl•LBol 
llt U•S• KJC 

!KSl•SCrnTI IN,) I 

'·· 

b,c,e 
I • 
2. 
3, 
q' s. 
b. 
1. 

Y.S. lKSJ I -··· 
u.r.5. 1Ksl1 
ELONGATION 
R •A • 
FATT 
R.T, 
u.s. 

IDEG,f"I 
IMPACTlFTeLBo I 
IMPACT TEHPe 

a, u.s, ID(GeFI 
IMPACT Et1Ge 

!FT•LB.1 
I<! c 9, u.s. 

IKSl~SQRT! !No JI 

r' J 
!J,c,e [ J b,c.,e c~ ] b,c,e_ HO J b,c,e __ v _b,c_,e_ 

[ [ ( J 
[SB 1Jc,e 

[ 
SN 

[ J 
b,c,e 

AL 5 ] b,c,e [] 
b,c,e [cu] b,c,e 

[ 

-·· _F, CH ACK 0 AT A 

I• A-CR-OP 11800 RPMI cJN,) 
2• A~CR•OS .COVERSPEEDJ lltlel .. 

J b,c,e 

J 'J,c,e 

[ ] 

b,c,e 

b,c,e 



• 
ID II l ·00Bll0250I 

LP TUROINE DISC INfORHATJON 

. Ao UNIT IDENTIFICATION 
J, BUILDING BLOCK 81 

B~ HATERIAL PROPERTIES IHUBI ..... 
1. TYPE [ ]b,c,e TO 

Co HATERll.L PROPERTIES IRIHI .. -

.. 

2, UNJT SURRY 111 
3. CUSTOMER: .... 'VEPco 
'I• LP :t 
So LOCATION 
6, OISCll 
7, TEST NOo 

o. CHEH I STRY 

I 
GOV 

____ 6 
-··ros069 · ·--· I . 

] li,c,e c 
[ [HI~ ] b,c,e 

b,c,e 

lf11No Y,S, ,{KSlll 
2, SUPPLIER: HIDVALE HEPP.NSTALL 
3, ·y,;5, IKSI I ... . . 

b,c,-e 
I ~ 
2. 
3, 
~ . 
s. 
6. 
7, 

'!, u.T.s. 1Ks11 
5, ELONGATION 
6, HoA, 
7, FATT 
8, R•T• 
9, u.s. 

I 0, -u-, S, 

I I , u.s. 

(OEG•fl 
IHPA(T{fToLBol 
I tl P A C T T E HP • 

!DEG.Fl 
fHPACT ENG, 

!FToLBol 
KIC 

(KSloSQRT! IN.I I 

'-. 

(SI ]b,c,e. [ Jb,c,e (R ]b,c,e_ 

Y,S, IKSl I 
u,T,5, IKSll 
ELONGATION 
H, A, 
FATT 
R, T 1 
u,s, 

IOEG,f I 
IHP/.CTIFToLB, J 
IHPACT TEHPo 

8~ u.s. 
IDEGofl 

IHPACT ENG,. 

9, u.s. 
IFT•LB,I 

Ki( 
IKSl•SQRTI ll'lo JI 

(0 ]b,c,e .. ( Jb,c ,e __ . 

[NI Jb,c,e [AS] s~ b,c,e [ .. 
SN b,c,e 

[ ] . [AJ 
b,c,e [cuJb,c,e r5 J,c,e 

Eo BORE STRESS 
SPEED I RPH r STRESS. 

I ' 1000 I KS I I 2. 2lbC 1120,;I . KS 1 .. r ] b, c ·_: ___ _ 

Go SERVICE DATA 

I• OPER, TEHp, HETAL TEHPo H0B IOEG,FJ 
2• ESTIMATED HAX OA/OT llN/HRI 

• 

3. MAX EXPECTED KEYWAY _CRACK 'SIZE (IN) 

4. RATIO A/A - CR - OS 

[ 

f, 

Jb,c~e •" 
G-2' [ 

b,c,e 

CRACK DATA 

I• A-CR•OP 11800 HPHI 11N,J 
2•.A~CR•O$ OVERSPEEDJ .Jtt,_1 

J b,c,e 

[ .. J. b,c,e 

b,c,e 



ID ti .DDa1102so2 

LP TURBINE DISC INFORHATION 

A• UNIT IOENTIFJCAT!ON 
lo BUILDING BLOCK 
2. liNIT 
3 o CU5TCHEfl: 
'!' LP :s 

SURRY 11 I 
'IEPCO 

B •· 
81 

Jrn So LOCATION 
6 1 DISCll 
7, TEST N01 ·ro26DSB ._J __ , - .. --·· r · · ·-· -

MATEHJAL PROPERTIES IHUBI 
lo TYPE b c e TD 

IHINe Y,S, f l '1~51 II 
2 1 SU?PLIEF<: tf.IOVA E HEPP · 1 STALL 
3, y,5, (KS!) 
'I, U•T·S• /Ks11 
5 1 ELONGAT ON 
6 1 R1A, 
7, FATT 
8, ReTo 
9, u.s. 

10. u.s. 
I I , u.s. 

I DEG t FI 

IHPACTIFT1LB,J 
HPACT lEHPe 

IDEG 0 FI 
IMPACT ENG, 

IFToLBol 
KIC 

IKSJ.SQRTIJN, II 

-.. 

c, MATERIAL PROPERTIES (RIHJ 

b,c,e 
I • 
2. 
3. 
q' s. 
1,. 
7. 

y,s, IKSI j. 
U.T.51 IKSll 
E L 0 Pl G A T I 0 N 
R, A, 
FATT 
R, T, 
u.s. 

IDEGefl 
IHPACTCFT,LS.I 
IMPACT T(Hf>o 

I D E G • F I ........ a, u.s. I Hp ACT E •1 G, 
C FT• LB. I 

KIC 9, u.s. 
.. IKSl•SQRTCINo)). 

o. CHEH I STRY b,c,e b,c,e 
IC HN 

] -T J 
p 

[ 
b, c, e " 0 b, c •. _e. .. v ] ... [ J [ J b,c,~ [SI J b,c,e 

E, 

Go 

[ 
NJ 

J 
b , c , e Ai b , c·, e ·r 

BORE STRESS 
SPEED I RPM, .... ST RES 5-- -·-

I • 1800 I KS 11 [. 2. 2160 I 12011 I I KS I _ .. J 
SERVICE DATA 

lo OPER, TEHp, HETAL TEHP, HUB IDEG,FJ 
21 ESTIMATED HAX DA/OT llN/HRI 

• 

SB b,c,e 
[ ]'' . 

[ 

3. MAX EXPECTED KEYWAY CRACK SIZE (IN) LJ 4. RATIO A/A - CR - OS 

SN b,c,e 
[ J 

b,c,e 

CLJ.., b,c,e 
[ J . 

F, CRACK OATA ... 

I• A-CR-OP (I BOO RPI-' I (IN .J 
2 • A • C R • 0 S ( 0 V E R SP E.E D I I I N 1 I 

[ ] b,c,e 

s 
[ 

Jb,c,e. 

_[ .J 
b,c,e 

L&&&£Di@ICAW- A 

b,c,e 

J 

&> 



• 
10 " Doe1102so2 

LP TURBJNE DISC JNFORHATION 

Ao UMJT IDENTIFICATION -
lo BUILDING BLoCK 81 

Bo HATEHIAL PROPERTIES IH.VBI.. .. 

2. UNJT 
3, CUSJO~ER: 
'I, LP U 
S, LOCATION 
6 1 DISCll 
7, TEST N01 

Do CHEHI SHH 
[c 

SURRY #I 
VEPCO 

] 
b,c,e 

--[ HN 
] 

b,c,e 

.[~I ]b,c,e _TA) 
_b,c,e 

E, 

Go 

BORE STRESS 
SPEED I RPM r··· STRESS 

I • 1600 
IJ20zi 

I KS 11 [ .. 2. 2160 I KS 11 
~· .. 

SERVICE DATA 

lo OPERo TEHPo METAL TEHPo HUB IOEG,f) 
21 ESTIMATED HAX DA/OT llN/HRI 

' 
3. MAX EXPECTED KEYWAY CRACK ,SIZE (IN) 

4. RATIO A/A - CR - OS 

1. TYPE . [ ].b,c,e TD 
ININo YoS• IKSlll 

2, SUPPLIER; ~IOVALE HEPP N TALL 
3, Y1So IKSJ) 
'I, u.ros. 1Ks11 
5 1 ELONGATION 
6 1 R1A1 
7, FATT 
0 1 R1T1 
9, U1So 

10, u··.s, 
11, U1So 

IOEG•FI 
IHPACTIFT0LB1J 
IMPACT TEHPo 

IOEG,FI 
IMPACT ENG, 

lfToLB•I 
KI C 

IKSJeSQfHI IN1 I I 

'·· 

b,c,e 
. I ,· 

2. 
3' 
'I • 
s. 
6, 
7. 

Y.S, fKSI I 
u.r.s. IKSll 
ELONGATJOtl 
R. A I 
FATT 
R,T, 
u.s. 

IDEG.FI 
IHPACTIFT.LBol 
IHPACT TEHP, 

e, u.s, 
9, u.s. 

I DEG, FI 
IHPl\CT E~IGo 

IFT1LB.J 
KIC 

I KS I • S QR T I I N 1 I J __ 

SI 
[ 

b,c,e ]" ··- [ ]b,c_,e .. [CR ]b,c,e. c·~o Jb,c,e. ··-· ( ] b,c,e_ 

SB c ] b,c,e [s~ b,c,e 

[ 

[ __ ] b,c,e 

[~J b,c,e [CtJ b,c,e 
[ 

Fo Cf'iAc;K OAT.I\ ... 

l• A•CR•O? !IBOO HP~I 1IN.1 
2 •. ,,; .. cR-05 IOVERSPE_EOI llNo) 

[ J b,c,e 

s Jb,c,e _ .. 

_[ J b,c,e, 

b,c,e 



I 0 II 0081102502 

A• UNIT IOENTlf ICATIO~ 
lo BUILDING BLoCK Bl 

2. UNIT 
J, CUSTOHER: 
If. LPll s, LOCATION 
6, 
7; 

')I SC 11 
TEST NO• 

o. C"IEHISTRY 

[ 

SURRY Ill 
YEP CO 

T035363 

c ] b,c,e 

I 
GEN 

_3 

... T MN 

AS 

] 

[tll ] 
b,c,e 

[ J 
E, BORE STRESS 

SHED CRPH I -· STRESS-·· .. 

I , 1800 I KS 11 L 2. 2160 1120t;I I KS I I 

Go SERVICE DATA 

• 
LP TURBINE DISC INfORHATION 

b,c,e. 
I 

b,c,~ 

Bo MATERIAL PROPERTIES l~UBI 

1. lYPE . "[ ]h,c e VT 
I.MIN. Y.s. 1t.s111 

2, SUPPLIER: MIOVALE HEPPt~STALL Jo y;5, l~Sll . .. . - . 
'lo U•ToS• CKSIJ 
5 1 ELONGATION 
6 0 RoAo 
1o f:>.TT 
80 R•T• 
9, u.s. 

I DEG• f I 
IMPACTlfToLB• I 
IMPACT TEMPo 

... I 0 • ··u i S • 

11. u.s. 

COEG,fl 
IMPACT ENG, 

lfT,LBol 
KI C 
. . I KS I • S Q_IH_l 1 N • I I 

'·· 

[ 
SJ 

] 
b,c,e. p 

[ ] 
b, c:, e 

[SB ·b,c.,e. J .. SN b,c,e [ J" . 

CR Jb, c ,_e 
[ 

[~J 
b,c,e_ 

F" 0 CR A CK O A T A __ 
b,c,e 

.-
b c e· 

' , l • 
7.. 
3, 
'l • s. 
b, 
7, 

y,5, IKSll 
u.T.s· IKSll 
EL 0 NG AT I O IJ 
R •A• 
fl.TT 
R. i • u.s, 

IOEGofl 
IM;>ACTlfToLSo I 
IMPACT TEHPe 

IOEGofl -··· 
IMPACT EM.Go 

CFToLB.1 
KIC 

. IKS I •S~RT.I I No) L. 

b,c,e .. v 
[ Jb,c,e ·--· 

Jb,c_.e __ _ 5 
[ 

cu b,c,e 
[ J 

] I• A•CR•OP (!BOO RPMJ (IN,) 
2• A.:-CR•OS_COVERSPEEDI llNol ·- [ ] 

lo OPER. TE~p. METAL TEMP, HUB CDEG,F) 
2• ESTl~ATEO HAX O~/DT CIN/HRI [ 

· b ,c-,e 11. · 

] G-2' = [ ] b,·c,e 
• 

4. RATIO A/A - CR - OS [
-····· ]. 
~~- .. 

. ·-·-··· 

b,c,e 3. MAX EXPECTED KEYWAY CRACK SIZE (IN) 

~. 

b,c ,e .. 

b,c,e 



• 
ID u no 8 1102so2 

A• Utl!T IOENTIF!CAT(QI'( -·-- ··- --··-
l. BUILDING BLoCK Bl 

2. UNIT SURRY lll 
J. CUSTOMER: VEPCO 
<;. LP:t I 
5. LOCATION GEN 
6, DI SCll __ '!_ 

. --·--·· 7 I TEST NO. ·ro2J'l5'1 

o. CHEHISTRY 

• 
LP TURBINE DISC JNFORHATION 

B~- HAH.HIAL PROPERTIES Iii.UBI .. 
1

' i~rn. Y.s. [ ]b'1~~, I I TO 
2. SUPPLIER: H!OVALE HEPP NSTALL 
J, ·y,5. IK5J I 
'I, U•T•S• (KSIJ 
S, ELONGATION 
6 1 RrAt 
7,-FATT !OEG•FI 
8, R•T• l~?ACTCFT1LB•I 
9, u,5, IMPACT TEHPe 

I DE <i •FI 
10. -lr~s. IMPACT ENG, 

!FT.LB.I 
II, U•S• KIC 

IKSJ•SQRTllNell . 
. , 

p CR 

b,c,e 
I ~ 
2. 
3. 

- 'l. s. 
6. 
7, 

y,s, IKSI I ... 
UeT1S• (KSll 
E L 0 N G A T I O tJ 
R, A, 
FATT 
R. T • 
u.s. 

IDEG1fl 
IHPACllfTeLBel 
IH?ACT TEHPe 

8~ u.s. 
9. u.s. 

!DEGeF! __ 
IMPACT ENG, 

Cf"ToLB,I 
KIC 

(i<Sl •SQRT! JN1 J l 

v b,c_,e b,c,_e b,c,e b,c,e b,c,e b,c,e b,c,e ( H"I [' [o]. -·-· ] -- [ ] I 1 [ ] [ ] -· . [ J 
~II b,c,e Al b,c,e 

[SBJ 
b,c,e SN b,c,e AL b,c,_e cu b,c,e_ s ~.c,e 

[ J -·c [ J [ J [ ] [ 

E, BORE STRESS ···--······- . --- ··-··--··--··- f, CRA(K DATA ... -· -·· ..... --· ·-. ·-··· 
SPEED IR PH r-. STRESS ___ 

b,c,e 

!: 1800 I Ks' I [ ] I • A-CR-OP (!BOO·HPl-'I (IN.J 
·- [ J b,c,e 

2160 1120il KSI 2• A-CR .. os I 0 '{ER 5 I' Ho I J IN, I .. 

G, SERVICE DATA 
-· -b;c-;e 11: .. 

I • OP~R, TEHp, HETAl TEHP, HUB IOEG,f J [ J G-2' [ 2. ES !HATED HAX DA OT llN/H~I 

[ l 3. MAX EXPECTED KEYWAY CRACK SIZE (IN) 
b,c,e 

4. RATIO A/A - DR - OS J ·--. 

] b,c,e 

b,c,e 

_J 



• -- --- - ··- ·---·-·. -··-·-· -----. ·- ·-- --- -- -·-··-·-- --··-· ----------. ---·-·- -----------· -------····-·-·--. 

ID " D081102502 

LP TURBINE DISC INFORMATION 

A• UNIT IDENTIFICATION 
!, BUILDING BLOCK Bl 

2. UNIT 
3, CUSTOMER: 
'11 l:p II 

SURRY 11 i ... __ ·- ___ .. 
VEPCO 

51 OCATION 
6 0 DISCll 
7. TEST NO• 

o. CHEH 1 STRY 
[c 

[NJ 

E, BORE STRESS 

T023'1J2 

] 
b,c,e 

] 
b,c,e 

I 
GEN 
5_ ·-. 

[HN J 

(A~ 

SPEED I RPM I -- STRESS ....... 

b,c,e 

I 

b,c,e. 

B, MATERIAL PROPERTIES IHUBI 
1. TYPE b,c e TD 

IMIN1 Y.s, [ · ) fKSlll 
2 1 SUPPLIER: . HIOVALE_HEPP N TALL 
J, ns. IKSll . 
<i. U•T•S• IKSll 
S, ELONGATION 
b I H. A. 
7, fATT IOEG•FI 
8, R~T• IHPACTIFToLBol 
9, U,5, IHPACT TEMP1 

IOEG,Fl. 
10. lr.·s-;. IMPACT ENG, 

IFT,L13ol 
lie UtS• KIC 

11<s1.sQIUflN1ll 

'·· 
b,c,e r5 r 1 . ' p b, c., e 

[ ] 

SB 
[ ] 

b,c,e SN 
r J 

b,c,e 

.. b , c ~ e· ---- .. '"" f. 

(R b,c,e J ,, 

AL b,c,e .. 
[ J 
CRACK OA TA .. 

Co MATERIAL PROPERTIES-~RIHJ 

b,c,e. 

[ 

lo y,s, IKSII. 
2. u.T.s· IKSJI 
31 ELONGATION 
'11 R, A , 
5, F'ATT 
b. R, T • 

u.s. 1. 

I DEG ,FI 
IHPACTIFT.L81I 
IHPl.CT TEMP, 

s, .. u,s, 

9, u.s. 

ID[G,F! 
IMPACT ENG1 

( F' T •La, I 
KlC 
... IKSI •SQRT! I No I I_ 

t'IO b,c,e ] . .. [v ] 
b,c,e __ 

[CJ b,c,e [s Jb,c,e ... 

I • 1000 f 1< SI I [ J .. 2. 2160 I I 20llS '· KSll 
I I A•C'l•CP (1800 RPt-41 (IN,J .[ J 2• A·CR•OS _I OVERSPEEDI I IN, 1 .. 

Go SERVICE DA TA 

), OPER, TEMP• METAL TEMP. HUB IOEG,fl 
21 ESTIMATED HAX DA/OT llN/HRI 

3. MAX EXPECTED KEYWAY CRACK SIZE (IN) 

4. RATIO A/A - CR - OS 

[. 

L_J 
J 

.. b-,c;e-
1
1. 

G-2' 

b,c,e 

[_ J b,c,e 

, ' ·-. .--~--

b,c,e 

b,c,e 

~.-- - ... 



• • 
-·-· ··-- ···-· ···-·- ··------·~----·-. . ·--------- -·· ------- -----·-- -

I 0 II . DOB I I 02So2 

LP TURBINE DISC INFORMATION 

A• U~IT IDENTIFICATION 
I, BUILDING BLOCK 

2, UNIT 
3, CVSTOHERI 
'f, 'LP II 
5, LOCATION 
6, O!SCll 
7, TEST NOo 

o. 

SURRY 111 
VEPCO 

·rDSe7o 

BI 

I 
GEN 
6 

CHEMISTRY 

[' Jb,c,e 'IN -·-c b,c,e 
] I ... 

MATERIAL PROPERTIES \;1UBI 
1

' I~i~. v,s, [ ] ,c,1~s111TC 
2, SUPPLIER: MIDVALE HEPPfNSTALL 
3,··y;s, l:<Sll .... 
'f, U•T•S• IKSll 
S, ELONGATION 
6 • R' l. '· 
7, FATT IDEG•FI 
a, R•T• IHPACTIFToLBol 
9, U,5, IMPACT TEMP, 

IOEG,FJ 
10. -u·is. IMPACT ENG. 

IFToLEI• I 
Ile UtSo KIC 

IKSl•SQRTllN,J.J 

'·· 

[ 
SI 

J 
b,c,e p 

-·-· [. 1 
b-, c, e CR b,c,e 

[. J 

c; MATERIAL PROPERTIES (RIH) 

b,c,e 
I ~ 
2. 
:l. 
'f • 
5, 
6, 
7, 

Y,S, IKS! 1·· 
UoloS• IKSll 
ELONGATIO>.J 
R, A, 
FATT 
R,T, 
u,s, 

I DEG of I 
IHPACTIFT,LBol 
IMPACT lEHP, 

IOEG,FI a. u,s, 
9, u.s. 

IMPACT EllGo 
!FToLB,J 

KJC 
IKSl•SQRTllN•ll 

HO b,c,e ·-cv b,c,e --r ] ] -··-

[NI ]b,c,e - [AJ b,c,e · [ ss] b,c,e. [ sJ b,c,e ... [AJ 
b,c,e c''J b ,c, e _ -· s Jb,c~e-[ 

E, 

Gt 

BORE STRESS 
SPEED I RPH I .. STRESS. 

I ' 1&00 I Ks I I [ J 2.- 2160 11201111 I KS I--·· 

SERVICE DATA 

I, OPER, TEHp, METl.L TEMP, HUB IOEG,fJ 
2o ESTIMATED HAX DA/OT llN/HRI 

I 

3. MAX EXPECTED KEYWAY CRACK SIZE (IN) 

4. RATIO A/A - CR OS 

l:)' c ·;-e--- -- 6,c;e 
I• A•CR•OP 11800 HPHI (IN,J 
2• .A•CR•OS IOVERSPEEDI IJN,_I .. ___ [ ] _ 

[ ] b,c,e 

b,c,e 

·--- --- ---···,·-·------ ··------

b,c,e 



• 
ID ff DOBll02So3 

LP TURBINE DISC INFORMATION 

Ae UNIT lOENTIFJCAT!ON 
I, BUILDING BLoCK 

B, MATERIAL PROPERTIES l~UBI Ce -HATER I AL PROPERTIES (RIMI 

2, UN IT 
J, CUSTOH~R: -
'I' tPll S, OCATION 
6, OISCll 
7, TEST NOo 

o. CHEMISTRY 
[c 

[NI 

E. SORE STRESS 

SURRY 111 
VEPCO 

T029566 

] 
b,c,e 

b,c,e 
] 

81 

2 
GOV 
L_ 

MN 
[ J 

IASJ 

SPEED I RPH ,-- - STRESS----

I ' 1600 I KS 11 [ 2. 2160 (I 20ii I KSI ·-·· 

G, SERVICE DATA 

b,c,e 

b,c,e 

J 

l
0
t OPEN, TEMP• METAL TEMP, HUO IDEG,fl 

2 ESTIMATED HAX OA/DT llN/HHI 

3. MAX EXPECTED KEYWAY CRACK SIZE (IN) 

4. RATIO A/A - CR - OS 

1. TTPE [ ]b,c,e TD 
IHJN. Y,5, IKSI I J 

2. SUPPLIER: __ MJDVAL(_HEPP ~STALL 
J, YiS. IKSI I 
11, U•T•S• IKSJJ 
5, ELONGATION 
6, RtAt 
7, FATT 
8, R•T• 
9, u.s. 

I DEG• FI 
!l-1PACT I FT •LB ti 
IMPACT TEHPo 

I DEG, F J 
IMPACT ENG, ·-

1 FT e LB• I 
KIC 

IKSJeSQRTIIN,)l 

, __ 

51 b,c,e p b,c,e CR b,c,e 
r l [ ] [ J -· 

SB b,c,e SN . b,c,e [Jb,c,e 
[ ] [ J 

F, CRACK DA TA 

b,c,.e 
I , Y • 5 , I KS I ;-- - -- --
2e U,T,5, IKSll 
J, ELONGATIO"I 
'I, R,A, 
St FATT 
6. R.T. 

u.s. 7. 

I DEG, FI 
lHP.!.CTIFT,LB,) 
IMPACT TEHP, 

- 8 .--- u. s. 
9, u.s • 

IDE G • f J -·---- _ 
I Hp A C T E 'J G , 

IFToLB,J 
KIC 

. (KSl•SQRTllNoJJ_ 

MO b,c,e v b,c,e 
L" J . [ ] 

(~ 
b,c,e 

~ 
b,c,e 

L J 

b,c,e 
I • A•CR~OP 11800 RPHJ (IN. t [ J 2. A"(R•OS __ I OVE~SPEED l I I Ne I .. 

[ 

[ ] 
Jb,c,e 

~-2' [ 
~· ... ' 

b,c,e 
J b,c,e 

b,c,e 

b,c,e 



UL. 

·····----·-··--·- . ---···-··--·-··- ·-·------.. ·-·--··-'- .: .. -· ----- ·- -----·------. 

10 n DOBll025o3 

A• U~JT IDENTIFICATION. 
I. BUILDING BLOCK 

z. UNIT SURRY 111 
3o CUSTO~ER:·-· VEPCO 
'le LP II 
5, LOCATION 
b, 01scn 
1, TEST NO •... ··ro35158 

BI 

2 
GOV 
2 

o. CHEH I STRY r b,c,e . (MN J [ J 
c• J b,c,e [AJ 

Ee BORE STRESS 
SPEED I RPH l ·- STRESS·-

LP TURBINE DISC JNFORHATION 

b,c,e. 

I 
b,c,e .. 

Bo HATf.AJAL PROPERTIES lijUBI 
1. TYFE [ ]b,c,e TD 

IHIN. r.s. . IKSJll 
2 0 SUPPLIER: MIDVALE HEPP-~STALL 
3, Yes. IKSJ 1· ... 
'I, U•T•S• IKSIJ 
5 1 ELONGATION 
6, RoA 0 
7, fATT 
a, R•To 
91 u,s. 

10. u.s. 
I I o u.s. 

IOEG•FI 
l~PACT1FT1LBol 
PlPACT TEl1Po 

IOEG.FI 
I "1P~CT ENG. 

lfToLBol 
KIC 

.. IKSl•SQRTIJN,11 

]b,c,e 
'· 

1
b,c,e [51 p 

[ 

(SBJ b,c,e [SJ _b,c,e 

[CR ] b,c,e 

A) [_ 
b,c,e. 

F', CRACK OATA. 
b,c,e 

b. c. El 
I I 

z. 
3 I 

'l • 
5, 
b. 
7, 

Y. S, I K 5 I 1· .. 
u.r.5. IKSll 
EL 0 NG I. T I 0 t~ 
R, Ao 
FHT 
R,T, 
u.s, 

iOEGoFI 
IHPACTIFToLBol 
IHP:.cT TEHP. 

Bo U.S. 

9. u.s. 

!Of.G.f"I ···- __ 
IHPACT ENGo 

IF'T•LB. J "'c IKSl•S!;!RTllN•ll . 

(0 J b,c,e [' ] 
_b,c,e_ 

('.J b,c,e r ]b,c,e 

l· 1800 
2. 2lb0 112021> I KS I I 

KSI .. [ J .. ---· I• A•CA-OP 11800 Rp~J 1IN1I 
2 • . A•CR•OS .. 1 OVERSPq:D I I IN, I__ [ J 

Ge SERVICE DATA 

lo
1 

OP~R. TEHp, METAL TEMPo HUR IDEG,FJ 
2 ES1IHATEO MAX DA/OT llN/HRI 

.. t. 

3. MAX EXPECTED KEYWAY CRACK SIZE (IN) 

4. RATIO A/A - CR - OS 

[ 

[ J 
[ ] 

b, c, e· -

b,c,e 

W&•8i2GiWaAUJML25HS dMYW 

_b,c,e 

---····· - ··-· .. 

b,c,e 

' 



• ····-- ---··--- ···-- - -·---- ·---··----------···--------- ---~--·· ·-······--------
ID II 0081102503 

LP TURBINE DISC INFORMATION 

Ao UNIT IDENTIFICATION 
I, BUILDING BLOCK 81 

0 1 MATERIAL PROPERTIES IHUBI c. MATERIAL PROPERTIES IR I "I) 

2 • UN IT 
J, CUSTOH::Rl 
'I• Cp II 
5e OCAJIOI~ 
6, DISC;; 
7. TEST NOo 

o. CHEHISTRY 
[c 

rNI 

E. BORE STRESS 

SURRY 111 
VEPCO 

T035162 

] 
b,c,e 

J 
b,c,e 

2 
GOV . } __ 

MN b,c,e 
[ ] I 

AS b,c,e 
[ ] --

SPC::~ I HPH J ·-· STRESS 

I.TYPE bee VT 
IMJN. Y.s. r l , fKSlll 

2, SUpPLJEl-11 .°MIDV LE HEPP 'STAI I 
J, Y•S• IKSl l 
'l. U•T.s. IKSll 
So ELOMGllTIOllJ 
6, R,A, 
7e FATT IDEG•Fl 
8, H•Te IMPACT!FToLBol 
9 1 u,s, IMPACT TEMP1 

l DEG• Fl 
10. u;s~ IMPACT ENG. 

IFTeLBol 
111 U•S• KIC 

I Ks I • s Q R_T ! I N I .I I 

'·· 

b,c,.e 
I • 
2. 
3. 
'I. 
s. 
~. 
7. 

8. 

91 

. ·---····· y. 5. I KS l I 
u.r.5. !KSll 
ELOMGAT!Oll 
R •:. • 
FA.TT IDEGofl 
R,T, 111PACT l FT.LB• I 
u.s. I MPAcT TEMi'o 

I Df.G • F J 
u.s. IMPACT E'- G, 

lFToLB,1 
u.s. KIC 

IKSl•SORl!lN1JJ 

b,c,e SJ 
[ J 

b,~,e 

J 
b,c,-: b' c. !=_ p 

[ ] b,c,r [MO J 
] 

(SB 
'b,c,e 

J 
SN b,c,e [A. LJ b,c,e [ ] - - [CJ b,c,e 

b,c-,e---- F, CRACK DATA 

I • 1800 
2. 2160 1120!15 I I KS 11 

I KS I [ __ ] __ I• A-CR-OP (!BOO RPHI (IN,) 
2 • A.~ c R - 0 s - I 0 v E R s p q: D ' . l l N I l [ 

Go SERVICE DATA 

I,• OPER, TEHp. HETAL TEMP, HUB IDEG,fJ 
2 ESTIH~TED MAX DI/OT (JN/H~) 

. ,_ 

3. MAX EXPECTED KEYWAY CRACK SIZE (IN) 

4. RATIO A/A - CR - OS 

[ 

[ 
[ ]

. · b ;c--;e , 
I• 

G-2' _] b,c,e 

b,c,e 

-·· ---··· . ··-- ·····- .. ·- . ... . . :--· ···--

b,c,e 



• 
ro • DOBll025QJ 

LP TURBINE DISC INFORMATION 

A• UNIT IDENTIFICATION 
lo BUILDING BLOCK 

·-. ·- B • H A T £ R I A L P R D P E R T I E S I HU 8 I . . . . . ·-
1. TYPE bee TD 

2. UNIT SURRY ~I 
3. CUSTOMER:··-·· VEPCO 
-'i • LP II 
So LOCt.TJON 
1,. DISC~ 
7, TEST NO• TD23~51 

L' CHEMISTRY 

81 

2 
GOV 

. ~ - . 

IMJN. Y.s. f ) '!KSlll 
2, SUPPLIER: AJDVALE HEPP 'STALL 

. .3. Y9So !KS! I -
'lo U•T•S• IKSI) 
5, ELOliGA TI ON 
6 0 R•Ao 
7 0 FATT IDEG•Fl 
8, R•T• IHPACT!FT•LBol 
9, u,s, IMPACT TEMP• 

IDEG,FI 
I 0 • -u·;··s • I Hp Ac T ENG • 

IFToLBel 
Ii, U•S• KIC 

(KSl•SQRTllNoll 

' 
[c Jb,c,e HN ] b,c,e (SI ] b,c,e [p J b,.c,e (R ]b,c,e 

[ 
I 

E, 

G, 

LI ]b,c,e [As] b,c,e [ se]b,c;:.,e 

BORE STRESS 
SPEED (RPM 1 · STRESS -- . 

I • 1800 I KS I I [_· J 2. 2160 ( 1201 '·· I KS I I 

SERVICE DA TA 

I• OPER, TEHp, HETAL TE~P. HUB IOEG,fl 
2• ESTIHATED MAX DA/OT llN/hRI 

-· ·• 
3. MAX EXPECTED KEYWAY CRACK SIZE (IN) 

4. RATIO A/A - CR - OS 

b,c,e 

[ 

LJ 

[SN] 
b,c,e AL b .• c,e. 

[ ] 

f. CRACK DATA 

I • A-CR-OP 
2• A-CR-D~. 

·] b,c-;e ·· ,,-;- [ 
G-2' = 

. ... .. - J. 
b,c,e 

C ~ H A T E R I A L P RO P E R T I E S -( R I M f ... -

b,c·,e --· -------- r I • y,5, IKSI I 
2. u.T.s· ctcsll 
3. ELONGAT!Cll 
'l • R • t. • s. FA TT I DEG• FI 

t 6. R, T • IHPACTlfT,LBol 
7, u.s. IMPACT TEMP, 

1DrG.F1 
a, u.s. IMPACT ENG·;. ·-

(fi•LB,I 
9. u.s. KIC 

IKSl•SORTI JN, I J. 

b,c,e 

(OJ b,c,e. ( ] 
b,c,e 

[cu] b,c,e [s J b,c,e .. 

[ J 11800 Rp~!J clNol b,c,e 
0 V_E RS PE.ED I . I IN, I .. 

b,c,e 



ID# 00Bll025Q3 

Ao UNIT IDENTIFJC~TJON 
J, BUILDING BLOCK 

2 • UN IT 
J, CUSTOMER: 
'Io LPti 

SUPRY 111 .. 
VEPCO 

Bl 

2 
GOV So LDC:.TION 

6, OISCll 
7, TEST NO •. . -~ "TD2J'l'll ··---···r 

Do CHEMISTRY 

• 
LP TURBINE DISC INFORMATION 

B, MATERIAL PROPERTIES IHUBI 
I, TYPE b C e TD 

I M I N , Y , S , [ ) ' ('K 5 I I I 
. .. 2 , S U P P L I E R : 11 I D V A L E . H E P : ti S T AL L 

J, 'l'iSo (K511 . 
"· U•ToSo IKSIJ 
5 1 ELONGATION 
6 1 RoA1 
7, FATJ (OEG1FI 
0 1 R1T1 IHPACTIFToLBol 
9, U,5, IMPACT TEMPo 

IOEG,FI 
·10. u~s. IMPACT ENG,· 

IFleLB•> 
11 9 U•S• KIC 

(KSl•SQRTI IN,J I 

b,C,e· 
I ' 2. 
JI 

y.s. IKS! I. 
u.r.s. IKSll 
ELDNGl.TJON 

J 

" . s. -R • A • FATT 
t.. R,T. 
7, u.s. 
a. u.s. 
9. u.s. 

IDEGeFI 
IHPACTIFT.LBel 
IHPACT TEHPo 

I DEG• FI ..... 
IHPACT ENG, 

IFT•LB.I 
KIC 

IKSl•SQRT!lNoJJ 

[c J b,c,e .. LN ] b,~,e [SI b,c,e 
J ( b,c,e 

J [CR j ,c,e ··- [~o J b,c,e [v Jb,c,e 

[NI J b,c,e [As b,c,e 
J [SB l,c,e 

E, BORE STRESS 
SPEED IRPtd-· STRESS-· 

I • 1000 I KS I I [ .. 
J b,c,~--2. 2160 112011> I I KS I I 

Ge SEf{VICE DATA 

11 OPER, TEHp, METAL TEMP, HUB IDEG,F1 
21 ESTIMATED MAX OA/DT (IN/HRI 

' 
3. MAX EXPECTED KEYWAY CRACK SIZE (IN) 

4. RATIO A/A - CR - OS 

[_ 

r J 

SN [ . 
l,c,e AL b,c,e 

[] [cu] b. c, e [s Jb,c,e .... 

F. CHA CK DATA 

[ J I • A-CR-OP ( 1800 Hp~q I IN.) 
2• A-CR-OS I OVERSPE.ED I I I No I 

[ J b,c,e 

b,c,e 

b,c,e ···-····· 

b,c,e 



• 
JD II DD811025Q3 

LP TURBINE DISC INfORHATION 

At UNIT IDENTIFICATION 
I. BUILDING BLOCK 81 

8 0 MATERIAL PROPERTIES IHUBI 

2. UNIT SURRY Ml 
3. CUSTOHERI VEPCO 
q, LPll 
S, LOCATION 
6, OISCll 
7, TEST NOo ,018613 

2 
GOV 
.~. -·-·r 

Do CHEMISTRY' rc b,c,e HN b,c,e 
] [ ] I . 

Eo BORE STRESS 
SP EEO I RP11 I . 

I• 1800 
2o 2160 1120r;I. 

Go SERVICE DATA 

b,c,e AS b,c,e 
] [ ] . 

STRESS·­

I KS I I I KS I __ _ _r 

l
0
o OPER, TEHPo HETAL TEHP, HUB IOEGofJ 

2 ESTIHATED HAX DA/OT llN/HRI 
' 

3. MAX EXPECTED KEYWAY CRACK SIZE (IN) 

4. RATIO A/A - CR - OS 

Io TYPE b C e TO 
I M l N • Y • S • f 1 ' f'K S I I I 

2, SUPPLIER! ~IDV LE HEPPF~STALL 
3 0 YiSo IKSll . 
'I, UtT•St (KSI I 
s, ELONGATION 
6 1 RtAo 
7. FATT IDEG•f I 
A, R;f, IHPACTCFToLB•I 
9 0 UoS, JHPACT TEMPo 

I Of.G, f I 
JO, UoS, IMPACT ENG, 

IFToLBol 
11, U•So KIC 

. n:s I •SQRT I rn • .11 

[SI ] b,c,e b,c,e 
] -

SB b,c,e 
[ ]--- SN b,c,e 

[ T 
AL b,c,e ( ] . .. 

f, CRACK DATA 

b,c 1 e 
I '. 
2. 
3, 
'I. s. 
60 
1. 

Yo So IKSI I 
u.r,5, CKSll 
ELONGATION 
Ro Ao 
fl.TT 
R, T, 
u.s. 

a,· u,s, 
9, UoSo 

IOEGofl 
IMPACTIFT,LBol 
IMPACT TEl'1Pe 

I Of.G • f J -··· 
IMPACT U<G, 

lf"TtLB.J 
KIC 

I KS I •Sr.JRT ! INo J J __ 

110 b,c,e 
[- ] 

cu b,c,e 
[~] 

s 
[ 

b,c.,e 
J 

I• A•CR•OP 11800 HPHI CINol 
21 A•CR .. 05. O\tERSPE_ED I I IN, I _ 

-[ J b,c,e 

[ b,c,e 

·[-·-···] 
-·· 

-- . 

b,c,e 

b,c,e 



.. -···· ·-····· ·-·- . ···-·----. ··-······-···· ...... ·--········· ···--· . ·····--·· -· ...... --- ..... . 

ID # poe1102so~ 

LP TURBINE DISC INFOAHATION 

•. 
A• UNIT IDENTIFICATION 
It BUILDING BLoCK 

B~ MATERIAL PROPERTIES !HUBi Ct MATERIAL PROPERTIES !RIH~- -

2o UNIT . 
J, CUSTOMEH: 
'l, LP fl 
5 0 LOCATION 
6, DISCll 
7 • H.ST NO• 

De CHEMISTRY 
[c 

[ 
NJ 

E, BORE STRESS 

SURRY #I 
VEPCO 

BI 

2 
GEN 

_.L .. 
TOJSISJ i 

b,c,e HN b,c.,e J --I T
1 

.. 

b,c,e ~s b,c,e J .. [ ] .. 

SPEED I RPM 1 · .. STRESS·-· 

1. 1 eoo 
2t 2160 IJ20igl 

I KS I I 
(KS 11. [ 

Gt SERVICE OATA 

1
1
1 OPEP, TEHp, METAL TEHP, HUB COEG,f) 

2 ESTIMATED HAX DA/OT llN/HRI 
• 

11 TYPE b C e TD 
(Ml No YoS• ( ] 'l~SI 11 

2, _SUPPLIER! .MIDVALE HEP~FNSTALL 
J, ns. IKSll 

b,c,e. 
y,5, IKSJi 
UoToS• IKSll 
ELONGATIOtl 

'l, UoToSt IKSIJ 
S, ELONGAT ON 
6, RoAo 
7 0 fATT 
B, RiTt 
9, u.s. 

10. ·o.s. 
11. u.s. 

IDEG•fl 
IMPACTIF"TeLB, J 
IMPACT TEMPt 

!DEG.Fl 
1'1f'AC"I ENG, 

IF"ToLB• I 
KIC 

CKS!oSQRTllNoll 

SI b.c,e 
[ 1·~ 

b, c.,e "] . 

se b,c,e [ T. stt,, b,c,e 
[ J 

I • 
2. 
31 

" ' s. 
6, 
7 I 

RoAo 
FA TT 
R.T, 
u.s. 

s. u.s. 
9, u.s. 

IOEGoFI 
IHPACTIF"TolBol 
IHPACT TEHP, 

I o~G, F" I . 
lHP:.CT ENG, 

lfTtlBol 
Kie 

.CKSJ•SQRTllNoJI. 

[~R. Jb,cLe .lf10 Jb,c,e ... [v 

[~L] b,c,e. r'~. b,c,e_ Ts 

Jb,c,e 

t- c e J , . -· 
fo CRACK DATA. 

It A•CR•OP 11800 RPl!I nN:·,- ········-. ·c J 
2t .. A•CR•OS .IOY.ERSPE.EDI I INo I 

[ [ . ··-··]· - b,c,e 

3. MAX EXPECTED KEYWAY CRACK SIZE (IN).[ -· J 
4. RATIO A/A - CR - OS 

! 

· b,c,e 

r b,c,e 

b,c,e 



• 
·IO w Q081102So't 

LP TURBINE DISC INfORHATJON 
.. 

A1 UNlT JOENTIFJCATION 
J, BUILDING BLoCK 8 I 

B~ HATERIAL PROPERTIES IH~BI -
I 1 g ~ t Y , S , [ ] ' f il Seli I TO 

c~·HATERIAL PROPERTIES CRl~I-···-

2. 
J ~ 
". s. 
6, 
1. 

o. 

E, 

G. 

.· 

UNIT 
CUSTOMER: 
LP!: 
LOCA TI O~J 
DJ SC if 
TEST NO• 

CHEMISTRY 

r' 
[ 

NJ 

BORE STRESS 

SURRY Ill 
VEPCO 

-TOJSiS9 

b,c,e 
] ' .. 

b,c,e 
] -

2 
GEN 

_? __ --.---" 
I 

HN b, c.~ e_ ·r ] I 
' 

·rAJ b .• c.e 

2, SUPPLIER: HIOVALE HEP HSTALL 
3 1 YiS, IKSJ) . - . 

l 
b,c,[: Y • S • I K S I I ----

'1 1 U•T•S• (KSIJ 
Se ELONGATION 
6, ReA1 
7, fATT 
8, R•Te 
9, u.s. 

li tS • 

IDEG•fl .... . 
IHPACTIFTeLBe I 
IMPACT TEHP• 

IJ, U•S• 

CDEG,F) 
IMPACT ENG, 

IFT•LB•I 
KIC 

. JKSl•SQRTIJN,11 

'·· 
SI b,c,e ( b,c.,e 

[ r- '] - . 

SB b,c,e [ ] , ...... ' 
. ' 

SN b,c,e [ T --

'f I 
5, 
6. 
7, 

u. T. s • CKSll 
E·LCNGAT I ON 
R,A, 
f A TT 
R,T, 
u.s, 

IDEG•FI -· 
IHPACTIFT.LB,) 
IHPACT Tf:HP, 

J - :: ~::: 
IOEG,fl .. 

IHP!.CT EtJG, 
IF T •LB• I 

KIC 
".o:sJ•SCRTIJNeJI 

CR b,c_,e HO Jb,c,e .... __ [v 
[ J ' [ 

AL b,c,e 
[_ ] ·-· cu b,c,e 

T J [s b,c,e 
] 

SPEED I RPH 1-· STRESS'- b' c',e ___ , f , CR ACK O A T A. 

[ ] I • 1aoo I KS 11 [ J 2. 2160 112oz1 I KS 11 

SERVICE DATA 

lo OPER, TEHPo HETAL TEHPo HUB IOEG,fJ 
2• ESTIHATEO HAX DA/OT llN/HRI 

·--' 
3. MAX EXPECTED KEYWAY CRACK SIZE (IN) 

4. RATIO A/A - CR - OS 

[ 

[ J 
· · b c··e -- --· 

J ' ' 1L 

G-2' = 

b,c,e 

l• A•CR•OP (1800 RPHI (IN,J 
21 ~-CR•OS IOVERSPE~DI llN,I 

[ .J 

b,c,e 

' .. ! • 
··· .. :! 

b,c,e. 



• 
10 U OU8llOZSO'l 

A. UNIT IDENTIFICATION 
l. BUILDING BLOCK 

2, UNIT SURRY ~I 
Jo CUSTOMER: . VEPCO 
'I e tp11 
S. ' OCATION 
6. DISCll 
7. TEST NO. ·ToJS I 63 . 

o. CHEMISTRY 

81 

2 
GEN 
3 

LP TURBINE 015~ fNfORHATION 

B. MATERIAL PROPERTIES IHUBI 
le TYPE b c e VT 

(HIN• Y•S• f l ' fKSJll 
2t SUPPLIEP: ~IDV ~E HEP FNSTALL 
J, Y•S• IKSI I . 
'le U•T•S• IKSll 
Se ELO"IGATION 
6, ReAo 
7, fATT (DEG•FI 
8 0 R•T• IHPACTIFT1LB1I 
9t u,5. IMPACT TEMP, 

I DEG IF I 
10. ·u.s. IMPACT ENG, 

IFToLBol 
II, UoS• KIC 

_IKSleSQRTI IN, I I 

'·· 

b,c,e 
I ' 2. 
3. 
'I • 
s. 
6· 
7, 

y,5, IKSl I. 
u.T,51 IKSll 
EtOllGAT I ON 
R.A, 
f .\TT 
R.T. 
u,s. 

I DEG of I 
IHPACT(FToLBel 
IH?ACT TfHi', 

1 C:-[G • f I .. a. u,s, 
9, u.s. 

IMPACT E"IGo 
lf"T•LH, I 

KIC 
CKSl•SQRTllN1JI. 

[c b,c,e MN b,C,f'.! _ 
ISi 

b,c,e [. b,c,e [CR J b,~,e HO b,c,e v ] b,c,e ] --r T ] .... 
009] [ ] ---r 

[NI · b,c,e AS,b,c,e ] -- [ ~ - . [58 b,c,e SN b,c,e ] [ J . . 
Ee BORE STRESS 

. -~· .. f, 
SP EEO I RPH r STRESS. b,c,e 

I • 1800 I KS 11 .[. .J.. --·---2. 2160 1120$1 I KS I I 

Go SERVICE OATA 

le OPER. TEHP• METAL TEMP, HUS !DEG.fl 
2o ESTIMATED MAX DA/OT llN/HRI [ 

[
··---· J 

·Jb,c~_·e --,i,. · [ 
G-2' = 

... -····-··· -· 

3. MAX EXPECTED KEYWAY CRACK SIZE (IN) b,c,e .. 
. --

4. RATIO A/A - CR - OS 

AL b,c,e 
[c~ 

b,c,_e s b,c,e [ ] -- ··r ] . 

CRACK OAT/i. 

[ ] ;,c,c I• A•CR•OP I 1800 RPr·ll 1 ltl ti 
2• ... A•CR•O? _I OVERSPE;ED 1 .. I I No I. 

] b,c,e 

b,c,e 



• 
Io N ~08110250~ 

A• UNIT IDENTIFICATION 
I, BUILDING BLoCK 

2, UN IT 
J, cUSTOt1ERI 
G, LP 11 
S, LOCATION 
b, DlSCll 
7o TEST NOo 

Do CHEHISTRY 

SURRY 111 
VEPCO 

-TOJ537 l 

81 

2 
GEN 
'I 

LP TURBiNE DISC INFORMATION 

Bo MATERIAL PROPERTIES ll:IUBI .. ·- -· 
•• TYPE [. ]b,c,e TD 

IM!No Y,So IKSlll 
2, SUPPLIER: HJDVALE HEPP"NSTALL 
J, YitSo IKSll ··- . 
'I, U•T•S• IKSI) 
So ELONGATION 
6 1 RoAo 
7, FATT IDEG•FI - . 
8, RoTo l"PACT!fToLBol 
9 1 UoSo IMPACT TEHPo 

IDEG,FI 
10, ·u.s. IMPACT ENG, 

IFToLBol 
JI, U15, KIC 

.I KS I •SQRT( IN I I.I 

'·· 

l 
b,c,~: 

3, 
'I 1 

s. 
bo 

I 
7. 

e, 

v.s, .IKSI I 
u.r.5. IKSll 
EL 0 1; G • T I 0 ~I 
Ro At 
f A TT 
Ro To u,s, 
u.s. 

IDEGofl 
lMPACTIFT1LBo I 
IMPACT TEMPo . 

IO[G,FJ 
IMPACT E•!G, 

IFT•LB.I J 9, u.s. KI C 
IKSl•SQRT!!NoJ) 

b,c,e MN b,c,e J . . -r J . [5 ( J,_c,e_ p b,c,e CR Jb,c_.e . (HO] b,c,e -· [ ] [ 
b,c,e 

] 

] b'.c,e . [AJ b,c,e (SB ]b,c,e [SN f ,c,e AL b [ ] ,c,e. [CJb,c ,e J b,c,e-- -

E, BORE STRESS 
SPEED I RPH I - STRESS - . 

[ J 
b,c,e 

I• I BOO 
2. 2160 11201111 

G, SERVICE DATA 

I KS' I KS( 

lo OPER, TEHp, HETAL TEMP, HUB iDEG 0 f1 
Zo ESTIMATED HAX DA/OT llN/HRI 

___ ! .. 

3. MAX EXPECTED KEYWAY CRACK SIZE (IN) 
• 

4. RATIO A/A - CR - OS 

....... ...:- .. ·---

_ ....... b ,.c.~e 

[ J G-,2' 

[
-··· 1·· 

·----

___ J 

b,c,e 

F, CRACK DAT A_ 

T J b,c,e 

........ 

_ b ,c ,e 



• 
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10 II 00Bll0250'I 

Ao UNIT IDENTIFICATION 
I. BUILDING BLoCK 
2o UNIT 
J, CUSTOMER: 
If I LPll 
So LOC.\TIPN 
6, OISCll 
7 • TEST NO·· 

o, CHEHISTRY 

[ 

[ 
E. eORE STitESS 

c 

Nf 

SURRY 111 
VEPCO. 

·1023'133 

b,c,e 
]" 

] 
b,c,e 

81 

2 
GEN 

LP TURBINE DISC INFORMATION 

B~ MATERIAL PROPERTIES (HUBi 
1. TTPE . b,c e TD 

IMIN, v.s. [ ] cks111 
2 1 .SUPPLIER! HIDVALE_HEPP STALL 
3 1 Y•S• (KSJI 
'l, UtT1S1 IKSIJ 
5 1 ELONGATION 

Ji_ - ··-·--·-·-· .. -·- ··-· 6 1 HoA1 
7o FATT 
e, R•T• 
9, u.s. 

I 

·--(N ]b,~,e 
AS b c e .T J-- .. 

·· · · -1 o, ·u·1·s, 
11, u.s. 

(DEG•FJ 

l t1PACTlfToLBol 
MPACT TEMP• 

I DEG.fl 
IMPACT ENG~ 

lfToLBol 
KIC 

(l(SleSQRTIJN.11. 

'·· 

[
SI b,c,e J --

[S:iQ.,_~,e ·······rSN']b,c,e __ r~1b,c,e .. 

SPEED CRPHI STRESS-- F. CliACK DATA ... 

C.-· HATER I AL PR0PERTJE!f.IRl11j __ _ 

b,c,e. 
I • z. 
3. 
't • 
s. 

'" 7, 

v,s, .IKSJI 
u.r.5. IKSll 
ELO"IG~TION 
R 1 A, 
FA TT 
Ro To u.s. 

I DEG; FI 
IMPACTIFToLBol 
IMPACT TEHPo 

a. u.s. · 
9, u.s. 

I OE G , F I ___ .. 
I Hp A C T E r1 G • 

lfTtLB.J 
KIC 
..IKSl•SQRT~INoJJ 

J b,c,e. ··-

l: ieoo 
160 ( 120!11 I ____ fKSll KSI .... [ I• A•CR·OP 11800 RPMI !fNo) 

2d_ A•CR·OS OVERSPEi01 IN 1 1 [ J ~,c,e 
Go SERVICE DA TA 

lo OPER. TEMP• METAL TEHPo HUB (DEG,fl 
2• ESTIMATED MAX DA/OT llN/HRI 

. ·-·''- .... 

3. MAX EXPECTED KEYWAY CRACK SIZE (IN) 
·, 

4. RATIO A/A ·- CR - OS 

[ 

L_J 
·· b,c,.e 

J 
1h 

G-2 I =-

b,c,e 

[ J b,c,e 

!>, c, e 



• 
ID II D0811025Q't 

LP TURBINE DISC JNFORHATION 

A• UNIT IDENTIFICATION 
lo BUILDING BLoCK 

··---- ........ ··- B, HATER 1 AL PROPERTIES I HUB I ... . C~- HATERIAL PROPERT!ES.(RIHJ-
8 I I ' r ~ ~ ~ • y • S • [ ] b' c fKeS I I IT D 

b,c,e. 2. 
3. 
't. 
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Attachment 4 

SURRY 2 

Vepco's Responses to 
SITE SPECIFIC GENERAL QUESTIONS 

on Turbine Disc Integrity 
Surry Power Station, Unit 2 

I. Provide the following information for each 'LP turbine: 

I.A. Turbine type 

The Virginia Electric arid Power Company Surry No. 2 

unit has one tandem compound four flow, three casing, 

condensing, 1800 rpm turbine using 44-inch last-row blades in· 

each low-pressure element. The low-pressure element is 

designated a Building Block 81. 

I.B. Number of hours of operation for each LP turbine at 
time of last turbine inspection or if not inspected, 
postulated to inspection 

The number of hours of operation from beginning of 

operation until February 24, 1979, when the current outage 

began, is 33,996. 

I.C. Number of turbine trips and overspeeds 

There have been fifty (50) turbine trips. There has 

been one (1) overspeed, which was intentional for the purpose 
-

of verifying the overspeed setpoint . 
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I.D. For each disc: 

I.D.l. Type of material including material 
specifications 

The material is Ni-Cr-Mo-V steel similar to 

ASTM-A-471. The minimum yield strength specified for each disc 

is given in Section B1 of Appendix A to this Attachment 4. 

I.D.2. Tensile properties data 

Tensile properties data of tests taken from the 

disc hub and rim material are given in Sections B and C, 

respectively, of Appendix A to this Attachment 4. 

I.D.3. Toughness properties data including Fracture 
Appearance Transition Temperature and upper 
energy and temperature 

Toughness properties for the disc hub and rim 

are given in Sections B and C, respectively, of Appendix A to 

this Attachment 4. The upper shelf energy is not presented in 

this Attachment 4 when it is the same as the room temperature 

energy. 

I.D.4. Keyway temperatures 

The keyway temperatures are presented in Section 

G of Appendix A to this Attachment 4. The temperatures given 

are the calculated temperatures two inches from the exhaust 

l/Note that the first 24 pages of Appendix A consist of 
Westinghouse computer print-outs, each with separate sections A 
through G. (For example, Section A is "Unit Identification.") 
It is to those sections we refer when we cite, for example, 
Section B of Appendix A to Attachment 3 . 
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face of the disc at the bore during full-load operation with 

all moisture separator reheaters in service. 

I.D.5. Calculated keyway crack size for turbine 
specified in "B" above 

The calculated maximum keyway crack size is 

designated it~m G-3, in keeping with the notation suggested by 

Westinghouse, and is found in Appendix A to this Attachment 4. 

G-3 is calculated by multiplying the number of hours of 

operation (see I.B above) by the crack growth rate da/dt. The 

crack growth rate is calculated as described in the response to 

I.D.8 below. 

I.D.6 Critical crack size 

The critical crack size at 1800 rpm and at 

design (120%) overspeed is given in Section F of Appendix A to 

this Attachment 4. 

I.D.7. Ratio of calculated crack to critical crack 
sizes 

The ratio of calculated crack size to critical 

crack size, a/a (eff), is designated G-4 and given in Appendix er 

A to this Attachment 4. This number is calculated simply by 

dividing item G-3 by item F-2. 

I.D.8. Crack growth rate 

The crack growth rate is given as G-2 1 in 

Appendix A to this Attachment 4. These crack growth rates are 

the maximum expected rates based on known cracks to date . 
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Westinghouse has changed the basis for 

determining these rates to use the NRC "gray book" operating 

hours. The NRC value for the crack growth rate is given as 

item G-2 on the computer print-outs (first 24 pages of Appendix 

A to this Attachment 4) ~ Because Westinghouse's crack growth 

rates over the relevant range are consistently larger than the 

NRC values, however, the G-2 numbers from the print-outs have 

been multiplied by a factor, provided in Appendix A, to yield 

the more conservative G-2 1 figures, which are also given in 

Appendix A. 

Westinghouse's opinion is that the crack growth 

rate of disc numbers l and 6 for Surry 2 should be assumed to 

be zero because these discs operate dry under normal 

conditions. However, to be conservative (and consistent with 

the calculations for the other discs), Vepco has calculated a 

crack size for disc numbers 1 and 6, using the same methods as 

for the other discs. 

I.D.9. Calculated bore and keyway stress at 
operating speed and design overspeed 

The bore tangential stresses at 1800 rpm and at 

design overspeed are given in Section E of Appendix A to this 

Attachment 4. The values presented include the stresses due to 

shrink fit and centrifugal force loads only. Additional 

analysis to include thermal stresses and pressure stresses are 

being made but are not yet available . 
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Westinghouse has not provided the keyway 

stresses, because Westinghouse's analysis assumes that the 

keyway is part of the crack, and so the only significant stress 

is the bore stress. 

I.D.10. Calculated KIC data 

The fracture toughness, KIC' of each disc is 

calculated from the Charpy v-notch and tensile data. The 

values, presented in Section B and C of Appendix A to this 

Attachment 4, are calculated at the upper shelf temperature or 

room temperature, whichever gives the lower result. 

I.D.11. Minimum yield strength specified for each 
disc 

The values for minimum yield strength are 

presented in Section B of Appendix A to this Attachment 4. 

II. Provide details of the results of any completed inservice 
inspection of LP turbine rotors, including areas examined 
since issuance of an operating license. For each 
indication detected, provided details of the location of 
the crack, its orientation, and size. 

Surry Unit 2 was put into service 2 in 1973, and a 

Westinghouse inspection team ultrasonically inspected the Surry 

2 LP rotors 13A3295~ (LPl) and 13A3296 (LP2) at the Westinghouse 

Charlotte plant in September 1979. The inspection method used 

at that time was to inspect ultrasonically all keyways on discs 

2/Initial criticality March 7, 1973; first commercial 
operation March 11, 1973; full thermal output May 1, 1973 . 
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1 and 2, both ends of each rotor, and to perform an ultrasonic 

360° scan on the outlet side of each disc. The inlet scan was 

completed at the Surry Station in January 1980. 

The inspection results for discs l and 2 are as follows: 

# 1 LP - Disc #1 Gov. End 

Disc #1 Gen. End 

Disc #2 Gov. End 

Disc #2 Gen. End 

# 2 LP -

No Indications 

No Indications 

No Indications 

.360" Deep 
Indication (Keyway 
#2)3 

No Indications 

Both rotors were unstacked (discs 3, 4, 5, and 6) at 

Charlotte in the summer and fall of 1979. During this time, 

new no. 3 discs were installed and nos. 4, 5 and 6 were 

restacked. Magnetic particle inspection of the unstacked 
. 

discs, including the original no. 3 disc, which was scrapped, 

are as follows: 

#1 LP - Disc #3, 4, 5 & 6 Gov. End No Indications 

Disc #3, 4, 5 & 6 Gen. End No Indications 

#2 LP - Disc #4, 5 & 6 Gov. End No Indications 

Disc #3, 4, 5 & 6 Gen. End No Indications 

3/The #1 LP, Disc #2, Generator End with .360" deep 
indication (Keyway #2) was repaired . 
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Disc #3 (scrapped) Gen. End .300" Deep 
Indication 
(Keyway 2)4 

III. Provide the nominal water chemistry conditions for each 
LP turbine and describe any condenser inleakages or other 
significant changes in secondary water chemistry to this 
point in its operating life. Discuss the occurrence of 
cracks in any given turbine as related to history of 
secondary water chemistry in the unit. 

See the enclosed report on "Surry #2 Secondary System 

Chemistry." 

IV. If your plant has not been inspected, describe your 
proposed schedule and approach to ensure that turbine 
cracking does not exist in your turbine. 

Both LP rotors were recently inspected as explained in 

response to question II above. Vepco's approach to ensure that 

unacceptable cracking does not occur in the future is based on 

calculations of the ratio a/a (eff) for the worst-case disc in er 

order to be sure that this ratio remains less than unity. A 

calculation to determine the number of hours that the 

worst-case disc (disc no. 1, governor end, LP 1) could operate 

before a/a (eff) became unity, using the values of a (eff) er er 

and da/dt from Appendix A to this Attachment 4, yields a result 

of 29,098 hours. 

4/The #2 LP, Disc #3, Generator End with .300" deep indication 
(Keyway #3) was replaced . 
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V. If your plant has been inspected and plans to return or 
has returned to power with cracks, provide your proposed 
schedule for the next turbine inspection and the basis 
for this inspection schedule. 

The plant was recently inspected and all defects were 

corrected. 

VI. Indicate whether an analysis and evaluation regarding 
turbine missiles have been performed for your plant and 
provided to the staff. If such an analysis and 
evaluation has been performed and reported, please 
provide appropriate references to the available 
documentation. In the event that such studies have not 
been made, consideration should be given to scheduling 
such an action. 

An analysis of the turbine missile risk for Surry 2 has 

been done and provided to the Staff. The analysis can be found 

in the Final Safety Analysis Report, Supplemental Volume 2, 

814.9 dated 10-15-70 . 



• 

• 

Westine;house 
Pro1?rietary 

Surry 2 Secondary System Chemistry 

Secondary system chemistry data for Surry Power Station 

from 1974 through 1979 was reviewed. 

Operating specifications, as supplied by Westinghouse 

Electric Corporation, are shown in Tables I through IV. Prior 

to January 1975, these units were operated with a coordinated 

phosphate treatment for corrosion inhibition control of the 

secondary side. The sodium/phosphate molar ratio, as per 

Westinghouse's criteria, varied from 2.0 to 2.6, 2.2 to 2.6 and 

2.4 to 2.6. All Volatile Treatment was thereafter initiated 

using ammonium hydroxide, cyclohexylamine or morpholine for pH 

control. This unit has experienced condenser inleakage. 

Condenser cooling water is brackish. 

A synopsis of the chemistry review follows. 

1974 

Surry Unit No. 2 

- Utilized coordinated phosphate treatment control. 

- Table I denotes specifications. 

- Main steam average pH was 9.00 + 0.2 with the 
maximum being 9.65. Total averge conductivity was 
4.5 mmhos . 
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• 
1976 
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- Condensate sodium was 0-10 ppb, 47%; 10-100 ppb, 
49%; and greater than 10 ppb, 3% of the time. 

- Blowdown chemistry specifications were maintained 
approximately 80% of the time. 

- Condenser inleakage occurred approximately 75% of 
the operating time. 

Utilized all volatile treatment control using 
ammonium hydroxide and hydrazine. 

- Tables II and III denote specifications. 

- Main steam average pH was 8.90 + 0.2 with the 
maximum being 9.80. Total average conductivity was 
9.80 mmhos. 

- Condensate sodium was 0-10 ppb, 60%; 10-100 ppb, 
38%; and greater than 100 ppb, 2% of the time . 

- Blowdown chemistry specifications were maintained 
approximately 25% of the time. 

- Condenser inleakage occurred approximately 75% 
of the operating time. 

Utilized all volatile treatment control using 
cyclohexylamine and hydrazine. 

- Tables II and III denote specifications. 

- Main steam average pH was 9.40 + 0.2 with the 
maximum being 10.30. Total average conductivity 
was 12.0 mmhos. 

- Condensate sodium was 0-10 ppb, 60%, 10-100 ppb, 
35%; and greater than 100 ppb, 5% of the operating 
time. 

- Steam generator chemistry specifications were 
maintained approximately 25% of the operating time . 
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- Condenser iDleakage occurred approximately 75% of 
the operating time. 

Utilized all volatile treatment control using 
morpholine and hydrazine. 

- Tables II and III denote specifications. 

- Main steam average pH was 9.0 + 0.2 with the 
maximum being 10.3. Total average conductivity 
was 5.0 mmhos. 

Condensate sodium was 0-10 ppb, 62%; 10-100 ppb, 
35%; and greater than 100 ppb 3% of the operating 
time. 

- Steam generator chemistry specifications were 
maintained approximately 25% of the operating time. 

- Condenser inleakage occurred approximately 75% of 
the operating time. 

Utilized all volatile treatment control using 
morpholine and hydrazine. 

- Tables II, III and IV deriote specifications. 

- Main steam average pH was 8.9 + 0.2. Total average 
conductivity was 3.5 mmhos. 

- Condensate sodium was 0-10 ppb, 80%; 10-100 ppb, 
33%; and greater than 100 ppb, 2% of the operating 
time. 

- Steam generator chemistry specifications were 
maintained approximately 40% of the operating time. 

- Condenser inleakage occurred approximately 60% of 
the operating time . 
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- Unit shutdown Feb!:uery 4. 10,79, 
the year for !:~placement of the 

for th2 rcm3in~~r 
stea~ generators. 

The following condensate sodiu~ va]UPS 
approxim0tely ~qu~te to the indic~te~ condenser 
inleek~ge r~te on ~n ov2rage: 

10 ppb - 0.1 gpm 

J00 ppb - 1 .n gpm 
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COORDINATED PHOSPHATE CONTROL 

TABLE I 

POWER OPERATION 

FEEDWATER BLOWDOWN 

pH at 25°C 8. 9 - 9. 2 8. 5 - l 0. 6 

Phosphate, ppm NA 25-80 

Blowd.own Rate, gpm NA greater than 5 
(continuous) 

Free Hydroxide NA Zero 

Dissolved Oxygen, ppm less than 0. 00 5 less than 0.005 

Hydrazine, ppm greater than NA 
0.01 residual 

• Chloride, ppm NA less than 75 

TDS, ppm NA less than 125 

Susp. Sol ids, ppm NA less than 5. 0 

Iron & Copper, ppm less than 0. 01 less than 5. 0 

Silica, ppm NA less than 5. 0 

' 

• 
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ALL VOLATILE TREATMENT 

TABLE II 

POWER OPERATION 

BLOWDOWN 

8. 5 - 9. 0 

ppm Caco
3 less than 0.15 

Cation Cond. , minhos at 25°C less than 2.0 

Sod iurn, ppm less than 0.10 

Chloride, ppm less than 0 .15 

Ammonia, ppm less than 0.25 

Diss. Oxygen, ppm less than 0.005 

Silica, ppm less than 1. 0 

Suspended Solids, ppm less than 1. 0 
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TABLE III 

LIMITING AVT SPECIFICATIONS FOR 
POWER OPERATIONS - BRACKISH WATER SITES 

pH at 25°C 

Cation Cana. , 
mmhos at 25°C 

Free Hydroxide, 
ppm as Caco

3 

Two 

*8.0 

> * 2. 0 

BLOWDOWN 

Weeks 

- 9.21 

but ~120 

NA2 

24 Hours 

NA 

NA 

>0.15 
<1. 0 

*Instrumented Measurement Recommended. 

N/A Not Applicable. 

< 

but 

Immediate 

8.0 or >9.4 1 

> 120 

> 1. 0 

Comment: Operation beyond the normal AVT specifications 
is limited as indicated above. Corrective 
action including shutdown, if necessary, is 
recommended within the time periods as 
applicable. 

l/An increase of 0.4 pH units to the normal control pH 
limit of 9.0 will result from a Free Hydroxide concentration of 
1.0 ppm as Caco

3
. However, pH is not intended to be the Free 

Hydroxide determinant. 

2/No relief for Free Hydroxide over and above the Normal 
Operating Control Limit is provided for periods in excess of 24 
hours . 
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TABLE IV 

Steam Generator Slowdown AVT Specification 

Chemistry Parameter 

pH at 25°C 

Free Hydroxide as ppm Caco3 

Cation Cond., mmhos/cm at 25°C 

Chloride, ppm 

Sodium, ppm 

NH
3

, ppm 

Dissolved Oxygen, ppb 

Si0
2

, ppm 

Suspended Solids, ppm 

Control 

8. 5 

0.15 

2. 0 

NA 

NA 

NA 

NA 

NA 

NA 

Expected 

- 9. 0 
1 

8. 5 -

<0.15 

<2.0 

2 
<0.15 

<O.l 

<O. 25 

<5 

<l. 0 

<l. 0 

9. OJ_ 

Slowdown Rate, gpm/Steam Generator As requred to maintain 
control parameters. 

Continued operation with known chloride ingress even through 

blowdown permits observance of the normal specification is not 

recommended. The cause of the contamination should be 

corrected. Continuous monitoring of the blowdown is essential 

if chloride exposure is to be minimized. 

l/To be maintained with morpholine at sea and brackish water 
sites. 

2/Chloride ion concentration is limited by cation 
conductivity. Confirmatory analysis for chloride is required . 
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Response to OFF Normal Conditions (Continued from Table IV) 

- Sea or brackish Water Plants 

As stated above, field and laborato~y data reveal that even low 

bulk water chloride concentrations can produce denting. 

Further, plant operating histories suggest the chloride effect 

may be cumulative . 
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rq 
Jb,c,e 

AS SF:I 
_Jb,c,e 

SN. 
Jb,c,e 

AL cu s 
Jb,c,e [ [ Jb,c,e [ [ [_Jb,c,e ... [ Jb,c,e [ 

E. eo:<t STRESS F. Ci<ACK DATA 
S?EEO I RPM I STRESS. 

J • 1300 I KS 11 ._( jb,c,e I • A-CR-OP f 1800 Rpk) (IN,J [ Jb,c,e 
.t:. 2160 1120~ I I KS I! 2• A-CR-OS IOVERSPEEDJ llN,J .. 

Go SERVICE DATA 

I • OP£R. TEHp. METAL TE ·~p • HU9 IOEG,FJ [ ] b,c,e ,•;J" G-2' = [ Jb,c,e 
2. EST I HATED :1,\X DA/OT I I II/HR.I 
3. MAX EXPECTED KEYWAY .. CRACK. '5 IZ E CIN) 
4. RATIO A/A-CR-OS 

·9 

., 

J 



• 
ID II ~CSllC26a1 

LP TURBINE DISC INFORMATION 

A• uNIT IOE~TIFICATION 
I. BUILDl~G BLOCK 

B .• HATER JAL "PROPERTIES IHUBI 

2" 1 .11~ IT 
3 • CllSTCl'E'<: 
"• LP" 
5 • L C C /, ; I 0 'I 
6. DISC;:e 
7. TEST NO• 

Do C"EHISTRY 
c 

[ 

E. :!::RE S'!'"ESS 

SURRY 112. 
VEPCO 

SPED I FiPH I STRESS 

8 I 

I 
GOV 
'I 

MN b t J ,c,e 

I 

lo TYPE b c e TE 
IMJNo Y.S. [ J fK~lll 

2. SUPPLIER: MIDVALE HEPP NSTALL 
. J • Y • 5 • I r. o:; I I "'" 
'! • l' • T • S • I K 5 I I 
S • E. L 0 :JG A T J 0 ti 
6. Ht~o 

lb c-e · - Y , S ~ . I KS I f -- ... --· -··- .. 
, , 1 ·• 

2. u.T.s· IKSI) 
3, ELONGt\TION 

Fl, A• 
7 • F A T T. I 0 E G • F I 
~. HoTo JMPACTCFToLBo) 
9 0 UtSt l~PACT TEHPo 

I DE (j, FI 
10. U•S• IMP~CT ENG, 

!fT,LB•I 
lit U•S• KIC 

IKSl•SQRTllNol.I 

SJ [ Jb,c,e 
. p 
[ 

SNb [ J ,c ,e 

CR 
[ 

A Lb · [ J ,c,e, 

J 

f, CRACK DATA 

" . s. f ATT IDEGofl --
/,. R.T. IHPACTlfToLB•I 
1. u.s. IMPACT TEMP, 

(D[G.f I 
a. u.s. I HP ACT ENGo 

9, u.s. 
(FToLB,J 

KIC 
IKSJaSoRTIINoJJ 

MO 
[ Jb,.c,e · 

y 
[ 

Cllb --[ J ,c,e s 
E 

I • 1eco I !(s !I 2. 21h0 I I 20g' !".5' [ Jb,c.,e I• A-CR-OP j1800 RPHI (IN•) 
2• A-CR-OS OVERSPEEDI. INol [ 

i;, SE'lVICE DATA 

lo OPfR, TE~?, HETAL TE.HP, HUB IDEG,fl 
2• ESTl~ATED HAX OA/CT llN/HRI 
3. MAX EXPECTED KEY~AY CRACK S~ZE (IN) 
4. RATIO A/A-CR-OS 

,,,,G-2' = [ 

...... ·-···----- ··-·------ ----------

b,c,e·· 

. ··-····--· --· 



• 
JO a POBll026QI 

LP TURBINE DISC INFORMATION 

A• U~IT IOE~TIFJCATION 
lo 9UILDING BLoCK 

A, MATERIAL PROPERTIES IHUBI C ;· HATER I AL PROPER T I ES I R I M I 

2, U!'l J T 
J • CL·STC""E~ ! 
~ • !: "ll 
5, CCL'!'IC'I 
6. ::;1sc~ 
7, TE.ST 1, 0, 

Oo C"iEHISTRY 
c 

[ 

SURRY 112 
VEPCO 

TDJSJSJ 

81 

Aov 
s 

HN 
·- [ 

AS b,c,e 
[ J 

E. 

G, 

E1~E Si'l~SS 
SF EEO I RPI'! I STRESS 

I • !EC~ 11<' 5 II z. 2160 1120,' I KS 11 [ 
SERVICE OATA 

lo CFt.~. TE~p, HETAL TEHPo HUB IOEG,fJ 
2• ESTl~ATlD ~AX DA/OT I IN/HRI 
3. MAX EXPECTED KEYWAY CRACK SIZE (IN) 
4. RATIO A/A-CR-OS ' 

I, TYPE b c e TO 
IM!No Y,5, [ ] 11<S1 I I 

2, SUPPLIER; ·HIOVALE HEPPENSTALL 
J. y,5, (l<'.511 
'f, u.r.s. IKSll s. E.Lor·:GATION 
6, R.A, 
7, fATT lflEG•FI 
8, fl•T• l~PACTIFTtLBol 
9, u,5, IMPACT TEMP• 

IDEG,f I 
10, UoS, Jt!PACT ENG. 

lfT,LB.J 
II, U•So KIC 

b, c-,e--
1·. 
2. 
3, 

- -~: 
6, 
7, 

y.s,· IKSI i 
u.r.5. IKSll 
EL 0 tJ GA T IO tJ 
R, A• 
fATT (Q£r,,fl 
R.T, IMPACTlfTolBol 
U,S. IMPACT TEHP. 

. ( {lf.G, f I __ . 
8, U,S, IMPACT ENGe 

9. u.s. lfT•LB.I 
KIC 

11:s I •SQRT! IN, II IKSl•SQRTI IN• JI 

5 I [ Jb,c,e 
p 

[ 

58 
[ 

. ... . 

[ J
b,c,e 

. ·-·· . 

J b, c , e ---"( 1'10 J b, c -,- e 

ALb,c,e 
[_] 

fo CHACK DATA 

·---· cub c e [ J , , 

v 
l 

s 
[ 

I• A-CR•OP 11800 RPMI CINol 
2• A•CR•OS COVERSPEEOJ I IN, L 

11 ,. G-2' r 

J b,_c ,e_: r 
I. 

b,c,e··· 



• 
ID• D0811026Ql. 

A• U~IT ICE~TIFICATION 
1. BUllDJhG BLoC~ 

2, '.!Pl IT 
3, CUSTOl'E 0 : 

". Lr i:i 
5. LCC.!T!O'I 
b, !JISC• 
7. TEST •.,o. 

D. CHEMISTRY 
c 

SURRY 112 
VEPCO 

TOSSSJl 

a I 

1 
GOV 
6 

f'1N 

• 
LP TURBINE DISC INFORMATION 

B, MATERIAL PROPERTIES IHUBI . -
lo TYPE b,c,e TD 

IMJN• v.s. [ ] IKSI 11 
2, SUPPLIER: BETHLEHEM STEEL 
J, Y•S• IKSJ I r:-
'f, U•T•S• IKSll 
5, ELOHGATION 
6, HoA, 
7. fATT lnEG•F"I 
8, R•T• IHPACTIF"T•LBol 
9, U,5, IMPACT TEMPo 

I OEG, f I 
10. V•S• l~PACT ENG, 

lfT,LBol 
II. U•So KIC 

IKSf.S'lRTI IN.I I 

p 

b rC, e, 1 , 
2. 
3, 
". s. 
6· 
7, 

r.s. IKSI°I ... 
u.T.s· l!<Sll 
E L C, ;1 GA T I 0 11 
R, A• 
f"ATT 
R,T, 
u.s! 

I DEG, f I 
IMPACTlfToLBol 
IMP/ICT TEHPo 

e. 'J .. s. 
IDfG,fJ 

IHp,,CT ENG, 
IF"T•LB.! 

9, u.s. KIC 
IKSl•SQRTllN•JI 

Jb,c,e 1b,c,e SI Jb,c;.e J b, c,e 
CR MO v 

[ [ [ [ [ Jb,c,e·-·[ J b; c·, e · 
[ 

E. 

G, 

I 
r N l Jb,c,e [Ajb,c,e SB 
L [ 

3CRE STRESS 
SPEED I RPf'11 STRESS 

I • 1600 I KS 11 [ J b,c,e 
2· 2160 I l 2Cg I KS I I 

SERVICE Dt.TA 

1. ~Pr~. T[~o, l'ET&L TE~P. HUB IOEG.r1 
2• ESTIHATl~ ~AX OA/DT I IN/HRI 
3. MAX EXPECTED KEYWAY CRACK SIZE CIN) 
4. RATIO A/A-CR-OS ' 

·Jb,c,e ·SNb AL --···[ c~b,c,e s [ J ,c,e [_Jb,c,e [ 

F, .. CRACK DATA 

I • A•tR,.OP 11soo Rpr11 cIN,J 
2, A·cR .. os .OVERSPEE.'OJ IIN,J 

•'' G-2 I [ 

b,c,e· 

... - ·--· ·-·· --- - ·-··· ----··--·--··--··-·--. -· ·-- ------·-·--------·---·--------



• • 
JO w : 0091102602 

LP TURBINE DISC INfORHATION 

Ae U~IT lbtNTlflCATION 
lo BUILDING BLoCK 81 

2 • U ~'IT 
3. CUSTOr-ER: 
'I• LP D' 

s, LCCt.TIC!4 
6, OISCa 
1. TEST r.o. 

Oo c-..EHISTRY ,. 
[~ 

SUP.RY 112 
VEPCO 

TOSSSJ6. 

I 
GEN 

.1 

MN b -- [ _J ,c,e 

I 
A Sb [ J ,c,e· 

B, MATERIAL PROPERTIES IHUBI ·-· 
lo TYPE b,c,e TD 

lMJN, Y,5, l J IKS!ll 
2~ SUPPLJE<i: -BETHLEHEM ST SL 
J, y,5, ll<~ll 

'!, U•T•S• IKSll 
S , E L C ~; G A T I 0 N 
6, 
7, 
0. 
9, 

R.t. 
F ATT 
IHTo 
u.s. 

10. u.s. 
11, u.s. 

I :JF. G • f I 
lflf'ACT!FToLBol 
l."IPACT TE:MPt 

IDEG.,FJ 
I •'-PACT EtlGo 

lfT,Ulol 
KIC 

IKSloSQRTIP.1.11 

··-.. .. 
SI b [ J ,c,e 

p 
[ 

sa 
[ 

SN [ Jb,c,e 

C:R 
[ 

AL 
[ Jb,c,e 

~; MATERIAL PROPERTIE~ CRIMI 

b;.c-·;ej·, 
2. 
J, 
c; ... s. 
6. 
1. 

y,S,-IKSll 
u.r.5. IKSll 
ELO~IGAT IO'I 
R, 4, 
f AT T 
R,T, 
u.s. 

I Df:G • f I 
I 1-:PllCT I FT olB o I 
IMPACT TEMPt 

loEGofl .. 
a. u.s. IMPACT EtJGo 

IFT•LB,J 
9, u.s. Kie 

IKSl•S,,P.T(INoJJ 

·- v 
[ 

s 
[ 

J b·; c, e ·· 

E, :o>it~E s-:-:::ESS 
SP~ED IRP"l. stRESS 

F, CRACK llATA_ 

1. :aoa lfl'.511 
2• 2160 112011 IKSll [ 

Go Sf.qVICE DATA 

lo c~E~. TE~p, METAL TE~P, HUR IDEG,fJ z, ESTJ~ATlO MAX DA/OT IJN/HRI 
3. NA~ EXPECTE~ KEYWAY CRACK S)ZE (IN) 
4. RATIO A/A-CR-OS 

·"· G-2 I = [ 

...... 



• 
10 " poe1102602 

l• ~~IT IOE\TJftCiTJON 
lo 5UJLOING 9LQCK 

2 0 lJNJT 
J, CLISTO"'E~: 
'I• LP• 
So LCCATION 
6 0 DISC• 
7 • TEST r, 0 • 

D. CKEMIST'lY 

To5HS9 

6 I 

I 
GE>l 
2 

• 
LP TURBINE DISC INfORMATION 

9 0 HATER JAL PROPERTIES (HUBi 

I • ~ ~ rn • y • S • [ .] b 'I ~ Sl l l T D 
2. SUPPLIER; ·MIDVALE HEPPENSTALL 
J, y;.5, (KS! l 
'1 0 UtTeS• !KS!) 
So ELONGATION 
6, R.~, 
7, FATT IDEG•FI 
6, R•T• l"PACTtF'ToLB.I 
9 0 UoSo !~PACT TEMPo 

!DEG 0 f) 
JO, U•So l~PACT ENG, 

IF'T·LBtl 
JI, UoSt KIC 

(KSleSQRTI JN. I I 

c 
[ Jb,c,e 

't<N 
[ Jb,c,e. . (I Jb,c,e 

\ 

p 
[ 

I 
NI b c e A Sb c e 

[ ]'' ""[]'' 
SB 

[ b SNb J ,c,e [ J ,c,e · 

. t.-HiTERIAL PROPERTIES !RIMI 

b, c-, e "r ,· 
2. 
3, 
'I ' 5. 
6. 
7, 

r.s. IKSfl __ ,, __ 
u.T.s• IKSll 
ELONGllT I ON 
H •Ao 
fATT 
R, T, 
u.s. 

C DEG• FI 
IMPACT(fToLBol 
IMPACT 'i"EHPo 

Bo UoSo 
I DF.G • f I 

IMPACT tNGo 
tfToLBol 

KIC 9, u.s. 
IKSl•SQRTI JN_, 11 

v ·r 1 b,c,e ····--·--· 

5 
[ 

f. CRACK DATA ________ _ Eo ~::RE STRESS 
t~P~I-

G. 

S?HO STPESS 

l • IEO': tr s II [ Jb,c,e 
2. 2HC C I 2 0 ~I 11( S II 

SERVICE DA Tll 

lo OPER, TE"'P• ~ETAL TE"Po HUS IOEG,f) 
2• ESTJ,.qTtD 'IAX f;A/DT !IP:/H~) 
3. MAX EXPECTED KEYWAY CRACK SIZE (IN) 
4. RATIO A/A-CR-OS . ' 

. ... 

[ J''' ,.,. G-2' = [ 

·-·-

b,c,e ·· 



ID II 0081102602 

~. UNIT ltiENTIFICATION 
lo EUJLDING OLoCK 81 

• 
LP TURBINE DISC INFORMATION 

B0 HATERIAL PROPERTIES IHUB) C~ HiTERIAL PROPERTIES (RIHJ 
lo TYPE b c f TE 

IMIN• y,5, [ ] (1<$ II 
2. Ull IT SURRY 112 
J. CUSTOMER: VEPCO 
.:.i 

b, c, e I ' y· c; ' K . 
t - o I 51 ) 

2, SUPPLIER: MIDVALE HEPPENSTAL 
3, ''oSo IKSI I 

LPI> ~EN . 
?5 ' LOCATIOH 

~: OISC:t 3 
TEST NOo T0609JI 

o. CHEMISTRY 
HPJ b -- [ J , c, e 

I 

A Sb l J , c, e: 

E, &ORE STRESS 
5 PEED I R? HI -- ST RE 5 S ... 

I• I GOO 
2. 2160 1120111 

Go SERVICE DATA 

I KS 11 KSI [ 

l,• OPFR. TEHP• ~ETJL TEMP, HUB IOEG.FJ 
2 ESTIMtTED ~AX DA/OT llN/HRI 

'I, ll•T•S• (Y.SIJ 
5, lLCNGATION 
ht f<.:.. 
7, FATT f::>[G•Fl 
8, R•To l~P&CT!FToLBtl 
9, UoSo IHPACT TEHPo 

I DEG, FI 
10. u~s. IMPACT ENG, 

(FToLBtl 
lit U•S• KIC 

IKS!itSORT_llt1 1 )1 

·-... .. 
SI b P [ J,c,e· [ J b, c, e· 

SBb [ J ,-c,e SN b [ J ,c,e 

CR 
[ Jb,c,e 

AL 
[ Jb,c,e 

F. CHACK DATA. 

G-2' = [ 
3. MAX EXPECTED KEYWAY .. C.RACK .$IZE (IN) . 

. ' 4. RATIO A/A-CR-OS 
L 

21 lloToS• IKSll 
J, £ l v ~;GA Tl C ~; 
-; ' R' !.. ' S. FATT 
60 R,T, 
1. u.s. 

·a,·u.s. 
9o U.S, 

I DU::, FI 
IMPACTIFT,L9.J 
IHPt.CT TE~P, 

ID(Gof"I 
IMPACT EtJG, 

(fT•L9, I 
KJC 

IKSl•S~RTl!NoJJ_ 

HO 
[ ]b,c,e [ v Jb·;c,e 

cu 
[ Jb,c,e 

5 
[ Jb,c,e 

L Jb,c,e 

-b,-c,e ··-···----- -



• • 
ID II ,DOB 1102602 

LP TURBINE OISC INFORMATION 

A• UHIT IOENTIF'ICATION 
I. BUILDING ULoCK Bl 

Bo MATERIAL PROPERTIES IHUBI Co HATER I AL PROPERt1ES ·~RIMI 

2. UNIT 
3. CUSTOMER: 
"• lPll 
So LOCATION 
60 OISCll 
7o TEST NO• 

o, C"IEHISTRY 

SU~RY 112 
VEPCO 

I 
GEN 

-·~ 
T05SS95 

HN b [ 1 ,c,e 

NI c 
E. BORE STRESS 

SPEED IRPHl- STRESS .. 

lo l&OO 
2. 2160 112011 

G, SERVICE OATA 

(KS' I 
I KS I 

I 

_[ 

lo OPER, TEHp, METAL TEHPo YUA IDEG,fl 
2• ESTIMATED NAX DA/OT llN/HRI 
3. MAX EXPECTED KEYWAY .CRACK.6IZE CIN) 
4. RATIO A/A-CR-OS 

. . ~ .. -· -· .. 

lo lYPE b c e TD 
(MINo YoS• [ . J (K~lll 

2 0 SUPPLIER: HIOVA~E HEPPEN5TALL 
3 • . Y • 5 • I K 5 I I ···- . 
"• U•T•So IK51 I 
So ELONGATION 
6. RoAo 
7o FATT IOEG•fl 
8 0 R•To IMPACTlfToLB•I 
9 1 UoSo IHPACT TEHPo 

( !)E (j, fl 
10, Uo~, IHPACT ENG, 

(f'ToLBol 
llo U•5o KIC 

(KSleSQRTIINoll 

'·· 
p 

I 
CR 

[ 

Alb [ J ,c,e 

f', CHACK OATA 

b, C, e•
1 

I 

2. 
Jo 

Y.S, IKSI 1· 
Uolo5• CKSII 
ELONGATION 

". s. 
6. 
7, 

R, A, 
Ft.TT 
R, T, 
u.s. 

a. u.s. 
9, u.s. 

I DEG of' I 
IHP.!.CTlfToLBol 
IM?!CT TEMP, 

CoEG,f'I 
I HP ~ CT E 1~ G • 

CfToL6.I 
KIC 

u:sl•SQRTC INo I). 

~o b [ J ,c,e 
v 

[ 

cub [ 1 ,c,e s 
( 

I• A•CR-OP (IAOO RPMI (IN.J 
2• A•CR•OS COVERSPEEOI IIN.I 

[ J b,c,e 

G-2' = [ 

b,c ,e · .... 



• • 
10 11 :.ooa1102602 

LP TURBINE DISC INFORHATJON 

At UNIT IDENTIFICATION 
le BUILDING BLOCK Bl 

2. urn T 
3, CUSTOHERI 
'ft LP II 
S. LOCATION 
6 1 OISCll 
7, TEST NOo 

Dt CHEMISTRY 

SURRY 112 
VEPCO 

Arn 
s 

Tosss20 ··-

c 
[ 

HN ] b , c , e -- · [ J b , c , e .. 
I 

NI 
[ 

E1 SORE STRESS 
SPEED I RPH I 

AS 
[ Jb,c,e 

B, MATERIAL PROPERTIES IHUBI 
1. TYPE b,c,e TD 

IH!Ne YoS• [ J IKSI I I 
2, SUPPLIER: BETHLEHEM STE~J. 
3 1 YiSo IKSll 
'f, UoToSo IKSIJ 
5 1 ELONGATION 
6, RoA 9 

7 1 . FATT 
8, RtTo 
9, u.s. 

10, ·u.s, 
11. u.s. 

I DEG• Fl 
JHPACT!fToLBol 
IMPACT TEHPo 

IDEG,f l 
IMPACT ENG, 

IFTeLBol 
K IC 

IKSl•SQRTl!N,JI 

SI P 
[ :Jb,c,e· [ 

SR 
[ b SNb . J ,c,e · [ ] ,c,e 

CR 
[ 

AL 
[_Jb,c,e 

F, CHAcK OATA 

•. 
Co MATERIAL PROPERTIES !RIM) 

b,c,e 1, 
2. 
J. 
~ . 
s. 
6. 
7. 

y,5, IKS!I 
u.r.5. IKSll 
ELONGAT[ON 
R, A, 
FHT 
R, T, 
u.s. 

a. u,s. 
9, u.s. 

I DEG, I' I 
IM?ACTIFT,LB.J 
IHP~CT TEHPo 

I ~EG • f I 
IMPACT Et.1G, 

IF'T•LB.J 
KIC 

IKSl•SQRT!IN1JJ 

MO [ Jb,c,e v j·b, c, e ·-- .. -

cu 
L Jb,c,e 

s 
[. 

I• I 8 DD 
2. 2160 11201;1 

STRESS -·. 

(I<' s 11 
(KS I . _.[ ] 

b,c,e 
I• A-CR-OP C 1800 Rp~J (IN,) 
2~ A•CR•OS (OVERSPEEDI (!Nol 

[ Jb,c,e 

Go SERY ICE DATA 

1
0

1 OPF.R. TEHp, ~ETAL TEHP, HUB IOEG,fJ 
2 ESTIMATED MAX DA/OT llN/HRI 
3; MAX EXPECTED KEYWAY_CRACK•SlZE CIN) 
4. RATIO A/A-CR-OS 

G-2' [ 

b,c,e 



• • 
ID II D081102b02 

LP TURBINE DISC JNfORHATION 

A• UNIT IOENTlftCATJON 
lo BUILDING BLOCK Bl 

2. UNIT 
J. CUSTOHERl 
'l • LP II 
s. LOCATION 
b 0 DISCll 
7. TEST ~~o. 

Do CHEHISTRY 
c 

[ 

[ 
NI 

E. BORE STRESS 

SURRY 112 
VEPCO 

Jb,c,e 

SPEED IRPHI- STRESS. 

MN ]b,c,e [ 
I 

A Sb · [ J ,c,e 

B •· MATERIAL PROPERTIES (HUBi 
lo TYPE b,c e TD 

IMINo r.s. l ] IK§111 
2o SUPPLIER: B~Th~EHEH STEE 
J, YoSo IKSI I 
'le U•TeSo IKSIJ 
Se ELOtllGATION 
6 0 RoA. 
7o fATT IDEG•Fl 
8 0 R•T• IHPACTIFT"oLBol 
9 0 UoSo !~PACT TEHPo 

I DEG, FI 
10. u·.s. l:-1PACT E"NG. 

I FT •LEI.I 
llo V•S• KIC 

IKSl•SQRTllNoll 

........ 

SJ ] b··, c, e 
p 

]b,c,e [ [ 

SA Jb,c,e SNb 
[ [ J ,c,e 

CR 
[ 

AL 
[_Jb,c,e 

f, CRACK DATA 

C• MATE? I AL PROPERTIES IRIHJ- ·-

b,c,e1.· 
2. 
Jo 
'l • 
s. 
". 7, 

Y.S, IKSl I 
u.r.s• !KSl-I 
ELONc;ATION 
R, A• 
FATT 
R,T. 
u,s, 

IDf.G,f"l 
IMP~CT!FT,LB. I 
IHPACT TEHP, 

IDfG,F! 
e. u,s, I H P A C T El. G , 

9, u.s. 
If T •LB, I 

KIC 
IKSl•S~RTllN1Jl 

110 
[ ,b,c,e 

~ 

v 
l 

cu [ Jb,c,e 
s 

[ 

I • 1800 I KS I I 
2. 2160 I 12oi I I KS I I [ Jb,c,e I• A-C~-OP 11son Rp~J rlN,J 

2• A-CR•OS IOVERSPEEDJ llN.J .[ 1:i,c,e 
_J 

Go SEnVICE DATA 

lo OPfR, TEHP• HETAL TEMP, HUB IDEG,FJ 
2• ESTIHATED MAX OA/OT llN/nRI 
3. MAX EXPECTED KEYWAY .CRACK SIZE CIN) 
4. RATIO A/A-CR-OS 

G-2' [ 



• • 
ID I: D08ll026QJ 

LP TURBINE DISC INFDRHAT!ON 

A• UNIT IDENTIFICATION 
lo BUILDING BLoCK 

8, MATERIAL PROPERTIES IHUBJ Co MATERIAL PROPERTIES (RlH) 

2, UNIT SURRY 112 
J, CUSTOMER: VEPCO 
'I, LP 11 
s, LOCATION 
6 1 DISCll 
7o TEST NOo .TDSSSJ'I 

01 CHEHISTRY 

81 

2 
GOV 
.1. 

c [ ]b,c,e HN 
[ Jb,c,e 

NI 
[ 

E o BORE STRESS 
SPEED I RPM I 

I• I !JOO· 
2o 2160 I 120sr;I 

Go SERVICE DATA 

STRESs··-

1KS11 
I KS 11. 

I 

l 

le OPE~. TEMPo METAL TEMP, HUB IDEG,fl 
2o ESTIMATED HAX DA/DT llN/HR) 
3. MAX EXPECTED KEYWAY CRACK SIZE (IN) 
4. RATIO A/A-CR-OS 

.. - _ ...... 

lo TYPE b TD 
IM!No Y,s, [ J CKsir1 

2 1 SUPPLIER; BETHLEHEM ST ~L· 
3, y,5, IKS! 1 
'I, UoToSo IKSll 
So ELONGATION 
6, HoA, 
7, FATT IDEG•F) 
8, RoTo IHPACTIF'ToLBol 
9, U,5, !~PACT TEHPo 

IDEG,FJ 
I 0 o U o So !rl P ii CT ENG o 

!FToLB•l 
lie U•St KIC 

IKSl•SQRTllNoll 

b,c,e
1
.

0 

2. 
lo 
lf 0 s. 
6 0 

'· 

Yo So IKSI J 
UoToso IKSll 
EL 0 ~i GA TI ON 
R, A 0 

F'HT 
Ro T, 
UoSo 

IDEGoF.I 
IHPACTIFT.LBol 
IMPACT TE~P. 

r ot:G. FI 
~. u.s. I M p A C T E •1 G , 

IFToL8.I 
KIC 9, u.s. 

IKSl•SQRTI !No JI .. 

SI [ Jb,c,e 
p 

[ 
C"R 

[ ] b, c ,-e t-'0 b [ J ,c,e 

SNb··c e [ ] , , cub [ J ,c,e 

f" 0 CRACK DATA. 

.. s 
[ 

lo A-CR-OP 11800 RPHJ (IN,J 
2o A~CR-OS IOYERSPEEDJ llNol 

•'' G-2 I = [ 

Jb,c,e······ 

--, b, e, e · -· · -- --- · 



• • 
ID II 00Bll026Q3 

LP TURBINE DISC INfORMATION 

lo UNIT IDENTIFICATION 
J, AUILDING 6LoCK BI 

2. UNIT SURRY 112 
3. CUSTOMER: VEPCO 
q. LPll 2 s. LOCATION GOV 
60 o I sc:i 2 
7, TEST N01 TO'l'!S J 'f 

Do CHEMISTRY 
c Jb,c,e MN Jb,c,e [ [ 

I 

[ 
NI Jb,c,e _[A)b,c,e .... 

E, BORE STRESS 
SPEE 0 ( R P M I -- S T R E SS --

I• I e 00 
2. 2160 I J20!lll 

Go SERVICE DATA 

I KS 11 
KSI L 

e. 

lo OPER. TEMPo METAL TEMP, HUB IDEG,F) 
21 ESTIMATED HAX DA/OT I IN/HRI 
3. MAX EXPECTED KEYWAY CRACK SIZE CIN) 
4. RATIO A/A-CR-OS 

.. 
Co MATERIAL PROPERTIES IRl~I MATERIAL PROPERTIES (HUBi 

lo TYPE b c e TD 
lt11N. YoS• [ J fKst 11 

~: ~~~~Li~~l 1 HIDVALE HEPPS_flSTALLl b,c,e1, 
'!, U•T•So IKSIJ 21 
5, ELO~GATION 31 
6 1 RoAo q 0 
7o FATT IDEG•Fl . . S 

9 0 UoSo IMPACT TEMPo 1: 
IDEG,fl 

Y,S, IKSll 
u.r,5. IKSll 
ELDllGATION 
R, Ao 
ft.TT 
R,T. 
u.s. 

I DEG of I 
IMPACTlfToLBol 
IMPACT TP~P. 

r oEG. FI 

6, R•T• !MPACT!fT~LBol j 6° 

JO, U1So IMPACT ENG, 81 u,s, 
u.s. 

IMPACT E ~. G, 
!FT•LB,J lfT.LBol 

111 UoSo KIC 9o KIC 
IKSl•St;;RTllNolJ. IKSleSQRTI IN.I I 

'-. 
SJ Jb,c,e [ 

p 
Jb,c,e 

CR 
Jb,c,-e· HO 

Jb,c,e [ [ [ 

SB b [ J ,c,e S"I Jb,c,e · AL cu 
[ [_ Jb,c,e [ Jb,c,e 

s 
[ Jb,c,e 

f, CRACK DATA 

I• A•CR·OP (1800 RPM! (lNoJ 
2 o A•CR-OS. I OVER SPEED I I I No I_ 

_: [ Jb,c,e 

.. 

[ 
11

' G-2 I [ 

J 

---, b,-c,e: 



• 
I 0 11 ,0081102603 

LP TURBINE DISC INFORHAT!ON 

A' U~lI T IDENTIFICATION B, 
I • BUILDING BLoCK 8 I 
2. Uil 1 T SURRY 112 1- CLISTO!-!ER: VEPCO Jt 

'i • LP:i 2 s. LOCATION GOV 
6 I DI SCll 3 7, TEST NO• -TDl1795 -,-

o. CHEMISTRY 
c Jb,c,e HN b 

[ --[ «J ,c,e 
I 

NI Jb,c,e AS Jb,c,e [ -[ 

E, BORE STRESS 
SPEED I RPH I - STRESS -

I• 1900 I KS 11 
I KS 11 [ 2. 2160 11209;1 

G, SERVICE DATA 

~= 
3. 
4. 

O?ER, TEHp, HETAL TEHP, HUB IDEG,f 1 
ESTIMATED HAX DA/OT I IN/HR) 
MAX EXPECTED KEYWAY CRACK ~JZE (IN) 
RATIO A/ A-CR-OS 

MATERIAL PROPERTIES IHUBI 

lo l~~f,, Y,s, [ ]bf~SJllTC 
2, SUPPLl~R: UNITED STATE5r-5TEEL 
3, y,5, !KSJI -
'I, U•T•S• !KSll 
S , E. L 0 ti GA T I 0 N 
6, H1A, 
7, FATT 
8, R•To 
9, u.s. 

I OEG •FI . 
IHPACTIFToLBol 
IMPACT TEMP1 

c, HATERIAL PROPERTIES (RIHI 

b,c,e~.-
2 • 

y,5, IKSI I 
u.r,5. !KSI I 

,; • E L 0 '. G A T I 0 'I 
q, R,A, 
S, fATT 
6t R,T, 
1. u.s. 

I DEG.FI 
IHPACTIFToLBol 
IHPACT TE~P, 

--- - r 

I 0, 

I I , 

u.s. 
u.s. 

r DEG, r 1 
11-<PACT ENG, 

IFToLBol 
KIC 

e.- li.s, 
9, u.s. 

1orG.r1 _ 
IHP.\CT ENG, 

!FT·LB,) 
KIC 

IKSl•SQRTl!N,IJ. 

SJ 
[ 

SB 
[ 

IKSl•SQRTI IN, I I 

'·· 

Jb,c,e p 
[ 

Jb,c,e SN 
[ 

[ 

3b,c,e CR J b, c ,-e HO 
1b,c,e --[ [ 

]b,c,e AL Jb,c,e cu 
3 b,c,e [ [ 

.. F, CRACK DATA 

I• A•CR•OP 11800 RPHI (IN.I 
2• A•CR•OS- IOVE~SPEEDI I IN, I 

G-2' [ 

v 
[ 

s 
[ 

Jb;c,e 

]b,c,e 

r 
L 

l b,c,e 

~ 

b; c, e -- · 



• 
ID II poa110260J 

A• UN!T IDENTIFICATION 
I, BUILDING BLOCK 81 

2, Uri IT 
J, CUSiO~;ER:· 
Y, l.P i: 
;;, LOC.\TIGN 
6, OISC11 
7, TEST NO• 

De CHEMISTRY 

SUF<RY n2 
VEPCO 

2 
GOV 

... L 
TDJS376 ·, 

• 
LP TURBINE DISC INFORMATION 

B, MATERIAL PROPERTIES (HUBi 
I, TYPE b c i TD 

I M I N • Y , S o [ ] '1 1'.'S I I t ~~~~Ll~~i I HJOVALE HFPP ·l!_.'5T4L 1. 

'l, u.r.s. IKSIJ 
S, ELONGATION 
6, R,A, 
7, FATT 
B, R•T• 
9, u.s. 

I 0, 

I I , U•So 

I DF.:G •FI 
I t1 PACT I Ff, LB, I 
IMPACT T(MPo 

IDEG,FI 
H•PACT ENG, 

(FT,L(l.l 
KIC 

!KSl•SORTllN,11 

', 

L 

Ce MATERIAL PROPERTIES (RlHI 

I 

b,c,ej, 
2. 
3' 
'I' s. 
6. 
7. 

y,5, <KS! I 
u,r,5, <KSll 
ELGl~GATION 
R. A' 
FATT 
R, T, 
u.s. 

(DEG, FI 
IHPACTIFT1L9tl 
IHPACT TEHP, 

IDEG,f! 
Bo u,s, 
'It u.s. 

IHP~CT Et.G, 
!FT•Lb,) 

KIC 
!KSl•SQRTllN•JI. 

C b MN b [ J ,c,e .. [ J ,c,e 
I 

SI 
1 b,c,e p 

Jb,c,e CR ,Jb,c,e t-10 Jb,c,e·· · v J b·;·c·, e [ [ [ [ [ 

. Eo BORE STRESS 
SPEED I HPH I 

b AS b J ,c,e [ J ,c,e 

STRESS .. 

f B 

lo 1600 I KS I I 
I KS 11 

r b,c,e 
2o 2160 1120~1. L 

Go SERVICE DATA 

J, OPER, TEHp, METAL TEMP, HUB IOEG,FJ 
2t ESTIMATED MAX DA/OT llN/HRI 
3. MAX EXPECTED KEYWAY CRACK ~IZE (IN) 
4. RATIO A/A-CR-OS 

l]b,c,e SN 
[ 

[ jb,c,e 

1 b,c,e AL Jb,c,e .. cu b s Jb,c,e [ [ J ,c,e [ 

F, CRACK DA TA .... . - - ·- . 

, -,b,c,e 

L J. 

•'·' G-2 I = ( 



• 
ID II 0081102bQ3 

A• UNIT lOENTlflCAT!ON 
I. BUILDING BLOCK 

2. LIMIT 
3o CUSTOMER: 
lf • l PI~ 
S • Lt; C ~- T ! 0 ~-I 
6, I) I SCU 
7 • TEST . r; () • 

o. CHEHISTRY 

SURRY 112 
VEPCO 

rosss11 

81 

2 
GOV 
? 

• 
LP TURBINE DISC INFORMATION 

B1 MATERIAL PROPERTIES IHUBI 
1 1 TYPE b c i TO 

CM!No Y,5, [ ] 1KS I I 
2 1 SUPPLIER: BETHLEHEM STE.El 
J, Y•S• li<s11 · -~ 
ti, llolo<io IKSIJ 
S. E.LONGATION 
6 1 fl, 11 , 
7, FATT IDEG•fl 
8 1 HtT1 IMPACTIFT~LBo) 
9, UoSo IMPACT TEHPo 

IOEG,FI 
101 Uis, !~PACT ENG, 

(fT,LBol 
II, U•So KIC 

ltcSJ.,SQRTl!Noll 

'· 

b,c,ei.· 
2. 
3. 
'l. 
s. 
bo 
7. 

y.s. IKSI>° 
LJ,T,50 CKSll 
ELG•:Gl. TI Otl 
~ • ..!. • 
FATT 
R • T • u.s. 

I DEG, Fl 
IHP4CTIFToLBol 
IMPACT TEMP, 

81 u.s. 
9, u.s. 

IDEG,FJ 
IHPACT E•;G, 

IF T • L l3, I 
KIC 

I K 5 I • 5 o;i R T I I N 1 I I.·-. _ 

c ]b,c,e . -·T H N ·) b, c , e SJ ]b,c,e .[ p ]b,c,e- CR ]b,c,e . c ~o ]b,c,e · v ]b,c,e [ [ [ ·c 
I 

[ 
NI .Jb,c,e ··c AS] b, c, e [SB 

E • BORE STRESS 
SPEED CRPHI STRESS 

I • 1800 I KS I j [ Jb,c,e 
lo 2160 I I 2Di! I IKSI 

G, SERVICE D.l.TA 

lo OP~A. TEHp, METAL TEMP, HUB IDEG,fJ 
2a ESTIHITED HAX OA/DT IIN/HRJ 
3. MAX EXPECTED KEYWAY CRACK SIZE CIN) 
4. RATIO A/A-CR-OS 

]b,c,e <;N AL b c cuJ b, c, e s ]b,c,e -·-- -[ ]b,c,e .. [ ] ,c,e [ 

f, CRACK DATA 

I • A-CR-OP JIROO RPHJ rll~.J :·[ J~'~,e 2• A-CRwOS OVE_RSPEEDI I IN.I 

-- ---

[ J'''' [ 

-b,<:,e 



• • • 

ID II .OOal J02bQl 

LP TURBINE DISC INFORMATION 

A• UNIT IDENTIFICATION 
I. BU!LD!NG 9LoCK Bl 

B, MATERIAL PROPERTIES IHUSI 

2, UNIT SURRY 112 
J, CUSTOMER! VEPCO 
'I• LP II 
S, LOCATIOll 
6, DISCll 
7, TEST NO• TO'l'ISOO 

Do CHEHISTRY 
,c 

N1 
L 

[ 

Jb,c,e 

2 
GOV 
b 

b, c~~t! 
J [ 

--·,. 

b,c,e 
] I 

AS 
[ Jb,c,e 

E, BORE STRESS 
SPEED I RPH) - STRESS 

lo TYPE b o TD 
I f'1 It~• Y, S, [ J 'I~ 51 11 

2, SVPPLIER: MIDVALE Hf.PPENST~LL 
J, YoS, IKSll . . . 
'l, U•T•S• IKSll 
5, ELONGATION 
6, R,A, 
7, FATT (OEG•FI . 
8, Role IHPACTIFT•L9o) 
9 1 UoS, !~PACT TEH?o 

IDEG,FI 
10, U,5, IMPACT ENG, 

!FT.LB• I J 
llo UoSo KIC 

IKS!eSQRTIIN.11. 

'·· 

b, c, e '1 , 
' 2. 
3, 
'l • 
s. ,, . 
7. 

Y,S, IKSll 
u.T.s· IKSll 
ELONGATIOll 
RI t.. 
FA TT 
R •-; • 
u,s. 

(DfG.FI 
IHPt.CTIFT,LB.l 
IHP~CT lE'HP1 

s.- u.s. 
9, u.s. 

ID[G,fl 
IHPt.CT ['.Go 

lf"ToLB,) 
KIC 

IKSl•Sr.RTllNolJ. 

p 
Jb,c,e 

[ 
SI -b,c,e 

( J 
CR 

Jb,c;e [. [ 
HO 

]b,c,e v 
[ 

SN 
( 

SB Jb,c,e [ Jb,c,e AL [ Jb,c,e 

F, CRACK DlTA 

[C~b,c,e s 
( Jb,c,e .. 

I• !eOu 
2. 2160 1120~1 I I( 5 I I KSI I 

'---

J b,c,e I• A-CR-OP 1180~ RPHI clN,) 
21 A-CR•OS OVERSPEEDI llN1I 

Go SERVICE DATA 

lo O?ER. TEHp, METAL TEHP, HUB IDEG,fJ 
2• ESTIMATED MAX DA/~T llll/H~I 
3. MAX EXPECTED KEYWAY ~RACK_~IZE (IN) 
4. RATIO A/A-C~-os 

G-2 I = [ 

!;;c, c 



• 
JD II DOB 110260'i 

LP TURBINE DISC INFOqHATION 

A' UNIT IDENTIFICATION e, HATEHJAL PROPERTIES IHUBl c. MATERIAL PROPERTIES IR IHI I • BUILDING BLoCK 
2. UNIT SURRY 112 
3. CUSTOMER: VEPCO 
'I • s. LPll 

LOCATION 
6, DI SCI! 
7, TEST NOo 

o. CHEHISTRY 
c 

[ 

[ 
NI 

E, BORE STRESS 
SPEED ( RPH I 

•• 1600 
2. 2160 1120:111 

G. SERVICE DATA 

TOSS533 

Jb,c,e 

.Jb,c,e 

STRESS 

I KS I I 
I KS 11 

e I 

2 
GEN 
I 

MN Jb,c,e [ 
I 

AS b ·c J ,c,e 

[ 

I• OPER, TE.Hp, METAL TEHPo HUB IDEG,F1 
2o ESTIMAT[D HIX DA/QT (IN/HRI 
3. MAX EXPECTED KEYWAY CRACK S'IZE CIN) 
4. RATIO A/A-CR-OS 

I ' TYPE 
] b1'f:Si 11 

TD IHI No y. s. [ 
2. SUPPLIER: BETHLEHEM STE.JJ_ b,c,e·;, 3. y. s. I KS I I v.s. I KS I I 
'I. U•ToSo jKSll 2' lJ,T,5, 11<511 s. E.LOl-lGAT ON J. ELONGATION 
6. R •A• 

'I ' R, A, 
1. FATT IOEG•FI s. FA TT I DEG of I e, R1T1 p1PACT(FT1LB0 I 6. R, T, IHPACTIFToLBol 9, u.s. IMPACT TEHPo 7, u.s, IMPACT TEMP, IDEG,FJ I OEG, Fl . IO, u•s. l'1PACT ENG, e, u.s. I HP A C T E tj G • 

IFToLBol IFToLBol 
I I • u.s. KIC 9, u.s. KIC 

I KS I o SQ R.T I IN, I I IKSl•SCRTIJNoJJ 

'·· 
SI Jb.;c,e 

p 
Jb,c,e CR 

Jb,c,e ~o Jb,c,e v Jb,c,e [ [ [ [ [ 

se b SNb AL [cu] b,c ,e s jb,c,e ·--[ J , c,e l J ,c,e. [ Jb,c,e [ 

.. f• CRACK DATA 

I• A•CR-OP I !BOO RPHl I INo I 
2 • A.• CR w 0 S I 0 VER SPEE: D I I IN, L. 

[ J 
b,c,e G-2' [ 

b-; c, e · -· · 

---· 



• 
I 0 II DOSI I 026Q'f 

LP TURBINE DISC JNrORHATION 

Ao UNIT IDENTIFICATION B. 
I • BUil.DiNG BLoCK BI 

2. UNJT SURRY ,,2_ 
~-···--· -· .3. CUSTOMER: VEPCO "'. LPll 2 s. LOCATION GEN 

6, 0 I SCll _;z 
7. TEST NOo TOJ5386 I 

o. CHEMISTRY c ··]b,c,e MN ]b,c,e [ [ 
I 

[NI ]b,c,e [ Ajb, c, e 

E, BORE STRESS 
SP EEO CRPMI- STRESS .. 

MATERIAL PROPERTIES (HUBi 
I• TYPE b c e. TD 

I MI t• • Y • 5, [ J] 1 KS I I I 
2 , SUPPL I ER ; H I D VALE HEPP E..!iS TALL 
J, Y<So IKSll 
If, U•ToSo IKSll 
5 1 ELONGATION 
6 1 R.a, 
7. FATT 
8, R•To 
9, u.s. 

I I , u.s. 

I DEG• f" I 
IMPACTlrToLBol 
11-tPACT TEMP. 

COEG,FI 
IMPACT ENG, 

I f"T • Lfl ol 
KIC 

CK SI •SQRT I IN, I I. 

,_ 

Co MATERIAL PROPERTIES IRIHJ 

b,c,ej;· 
2. 
:i. 

". s. 
bo 
71 

Y.S. IKSll ·-­
u.T•S• IKSll 
ELONGATION 
R.A. 
f"ATT 
R.T. 
u.s. 

I DEG of I 
IHFACTlf"ToL8ol 
IMPACT TE11Po 

e. u.s. 
c;, u.s. 

CDEGofl 
IMPACT E•.G. 

If" T • L. 1:\. I 
KIC 

IKSl•SQRTllNoJI 

SI ]·b; c, e 
p 

1b,c,e· CR 
]b,c,e ~o ]b,c,e v Jb;,c,e r [ l [ [ 

[SB Jb,c,e r 
SN Jb,c,e [ Afb, C, e [C~b,c,e .. [ s Jb,c,e -

r .• CRACK DATA 

r Jb,c,e 
,... 

J.b ,_c ,e I • 1800 I KS I I I' A•CR•OP 11800 Rp~J (IN,) _L 2. 2160 1120~1 I KS 11 . .._ 2· A•CR•OS. COVE~SPEEDI CJN1l_ 

Go SERVICE DATA 

lo OPER. TEHp, HETAl TEMP, HUB COEG,r1 
2• ESTIMATED MAX DA/OT llN/HRI 
3. MAX EXPECTED KEYWAY CRACK SIZE CIN) 
4. RATIO A/A-CR-OS 

[ 

!:>·,·c, e · ·· 



ID ii 

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B· MATERIAL PROPERTIES (HUB) C.MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 81 

2. UNIT 
3. CUSTOMER: 
4 .· LPO 
5. LOCATION 
6. DISC/I 
7. TEST NO. 

D. CHEMISTRY 
c 

[ 

SURRY fJ2 
VEPCO 

2 
GEN 
3 

TD44492 NEW 
DISC 

J b,c,e. MN 
[ 

REPLACEMENT 

J b,c.,e 

NI ]b1c,e. AS 
r [ ] b,l,e. 

E. 

G. 

BORE STRESS 
SPEED (RPM) 

I. 1800 
2. H60 

SERVICE 

(120%) 

DATA 

·~·· •. ". 
~·. . , .. 

STRESS 

(KSI) [ (KSI) 
Jh,c,e. 

~ / .. ·" 
-:·.r ·~.9 

.f:.: •.-. ··'-:·'; 

1. TYPE bl.<'- TC 
(MIN. Y.S. [ ] '(KSI)) 

2 •. SUPPLIER: UNITED STATES. STEEL 

3. Y.S. (KSI) f 
4. U.T.S. (KSI) ·. 
5. ELONGATION 
6. R.A. 
7. FATT (DEG.F) 

8. R,T. (IMPACT(FT.LB;) 
9. u.s. IMPACT TEMP. 

(DEG.F) 
10. u.s. IMPACT ENG 

(FT.LB.) 
11. U.S. KIC 

L (KSI*SQRT (IN.)) 

SI Jb;c.~ 
p 

Jb.c;t~. CR Jb,cp_ [ [ [ 

SB '·· SN AL 
[ ]b,c..1e. [ ]b,c..,p_ 

[ ]b,C.1E'-

F. CRACK DATA 

b,c,el. 
2. 

Y.S. (KSI) 
U.T.S. (KSI) 

3. ELONGATION 
4. R. A. 
5. FATT (DEG.F) 

6. R.T. IMPACTcFT. LB.) 
7. u.s. IMPACT TEMP. 

(DEG.F) 
8. u.s. IMPACT ENG. 

(FT.LB.) 
9. U.S. KIC 

(KSI*SQRT(IN.)) 

Mei l_ 
[ ]0;c,e 

v 
]b,c,~-[ 

s 
Jb,c,g_ [ 

1. A-CR-OP (1800 RPM) (IN.) 
.2. A-CR-OS (OVERSPEED) (IN.) 

jb,:,e-
] ,~,e-

, 
·r ·•· 

. .. 
·:; .. ···: 

,;·, ·•.'. .,. ,,, .... ·• 

----------·---------·--·--·---·--------·-·------".,,:~~-L ________ ·- ------------ --·----·--··- -

G-2' = [ 
._ 

,•= ... 
•.,' 
. ..: _... . . ~ :·.\ . 

f:~,J{.:; .. -··· ... ·· ": .,. .. ,~. 
··"'"· 
·_., 

... ..:.···. 

'"·. ·.;. 
I ~ .. 

,: -·: ... . ... ! ~ :· 'l._ , •• ·' . ·. \~ .: .. 

I . . ... .. 

.. 
"' ' ., .. 

.t .... 

...:.·.·: 

b,c,e 



• • 
i D II DOS I I 02bQ'I 

LP TURBINE DISC JNFORHATION 

At UNIT IDENTIFICATION 
I. BUILDING BLOCK Bl 

2. UN IT 
3, CUSTOMER! 
<j • LP u 
So LOCATION 
6, OISCll 
7, TEST NO• 

Do CHEMISTRY 

[ 
c 

SURRY 112 
VEPCO 

2 
GEN 

... '!. 
.TD.35377 

Jb,c,e 
HN 

[ 'J b, c, e 
I 

[ 
NJ Jb,c,e [Alb, c, e 

Eo BORE STRESS 
SPEED I RPH I - . STRESS -

·- B. MATERIAL PROPERTIES IHU
0
91 

lo TTPE ,c,e TD 
C• H~TERIAL PROPERTIES IRl~f 

I NIM o Y • S • [ .J I KS I I I 
2. SUPPLl~R: HIOVALE HEPPE~STALL b c e· 
.30 Y•s. IKS!l ... . l,, lo 
'lo U•T•St IKSll 2, 
5 0 ELONGATION lo 
6, RtAo q, 
7o .FATT ICEG•FI s. 
8 0 R•To IMPACTIFToLBol J h. 9 0 UoS, IHPACT TEHPt 7~ 
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.. \'leSiinghouse 
E~actric Corporation · 

ri.·Iarch 14, 1980 

Attachm.ent 5 · 

Power Generation 
Group 

Darrell G. Eisenhut, Acting Director 
Division of Operating Reactors 
U.S. ~uclear Regulatory Commission 
Washington, D.C. 20555 

Dear Mr. Eisenhut,. 

~=:·:·:. ~-:-: ::' ~~ ~=· 
~t'!i;a:; :- ~ =-:--::! ·,:- ~ ~:· ·; -

Your letters of February 25, 1980, to licensees with operating Westinghouse steam 
turbines requested certain site specific and generie information relative to turbine 
disc integrity. You urged in your letter that the licensees address the generic. 
questions and coordinate the responses through an owners' group~ 

Licensees with nuclear power plants and Westinghouse steam turbines have formed 
a Turbine Disc Integrity Task Force, with Mr. Wayne Stiede of Commonwealth 
Edison Company selected as Chairman. Westinghouse has been working with this 
Task Force to generate responses to your generic questions. 

At a Task Force meeting on March 12 and 13, 1980, the utilities present prepared 
and approved consesus responses to each of your generic questions. The Task 
Force further directed Westinghouse Electric Corporation to transmit these re­
sponses directly to you. The purpose of this letter is to transmit that information 
to you. 

It is our understanding that Mr. Wayne Stiede, Chairman of the Task Force, will 
also confirm to you by separate letter, the Task Force's decision to have Westing­
house transmit these responses direct to you. We also understand that each utilit­
y, in their specific response to your letter to that utility, will discuss the extent to 
which they agree with these consensus responses. 

If you have any questions on these, please contact me .. 

Sincerely, 

J~S{~· . 
• M. Schmeriing, ~- fg~ 

Disc Integrity Progra Manager 

cc: W. J. Ross, Opera ting Reactors Branch 
USNRC, Washington pc 20555 
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GENERIC QUESTIONS -TO BE COMPLETED IN 20 DAYS 

I. Describe what quality control and inspection procedures are used for the disc 
bore and keywaysa 

ANSWER: 

Chemical analyses are made from each heat of steel. During manufacture 
mechanical tests are made from the disc bore region. These· include tensile and­
Charpy v-notch impact tests. Each disc bore region is subject to ultrasonic and 
magnetic particle inspections. On later units, the disc keyways are inspected 
after machining, using liquid penetrant techniques. 

For in-service inspection two ultrasonic techniques, namely the tangential aim· 
and radial aim scans, have been developed to detect and determine the depth of 
disc keyway and bore cracks. The in-service ultrasonic inspection does not re-
quire unshrinking discs from the rotor. · 

The tangential aim scan is used to locate cracks. The technique requires sound 
energy to be coupled and directed tangentially towards the keyway from a 
precalculated position on the hub. This is accomplished by means of a compound 
angled plexigalass wedge. The wedge is machined to provide a contoured face. 
which makes complete contact with the disc hub, while aiming the sound energy 

·at the disc bore/keyway. Crack indications occuring in the vicinity o.f the key­
way apex and at the bore will reflect the sound energy. The tangential aim scan 
is performed both in the clockwise and counterclockwise directions to permit 
locating crack indications with respect to the keyway apex. 

A radial aim technique is used to confirm cracks located by the tangential aim 
scan. The technique is also used to determine the crack depth by comparing the 
time lapsed in obtaining a ultrasonic reflection from the crack with the time to 

·obtain a reflection from the keY'vay or bore. 

II. Provide details of the Westinghouse repair/replacement procedures for faulty 
discs. 

ANSWER: 

len31 

When cracks are found by an inservice inspection their severity is evaluated by 
means of an allowable life calculation. The allowable life is relatable to the 
time required for the crack to grow to critical size for fracture._ Based upon the 
results of this calculation, the following actions may be taken: 

A. If the affected disc has a calculated allowable life greater than zero a 
reinspection of the disc is recommended at approximately one-half of 
the allowable life. 

l 
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B. 
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If the affected disc has an allowable life less than or close to zero, one 
or more of the following may be employed: 

1. The affected disc is removed by "machining", and is replaced with 
a collar and pressure drop baffle. 

2. 

3. 

Upstream keyways may be drilled oversize ·to remove cracks after 
the downstream disc is removed. 

The affected disc may ·be replaced • This requires unstacking and 
~estacking several discs on the rotor. 

ID.A. What immediate and long term actions are being taken by Westinghouse to mini­
mize future stress corrosion problems with turbine discs? 

ANSWER: 

len31 

The foil owing short range actions are being taken: 

1. Those discs which have been observed to be most susceptible to 
stress corrosion cracking are being redesigned.· The new designs . 
will achieve lower bore stresses and utilize lower yield strength 
material. These changes will increase the margin against stress 
corrosion cracking. 

2. · Designs that will eliminate spacers and. bore keyways a.re being 
explored. 

The fallowing long range solutions are being examined: 

1. Bore Heating - Ways and means to keep the disc keyways dry are 
being explored. 

2. Sealing - Ways of sealing the hub and bore from the steam 
environment are being studied. 

3. Coating-s - Another method of sealing is to apply a protective 
coating. We are continuing to experiment with different coatings, 
but extensive work is still required to develop processes for their 
application and to demonstrate their benefits. 

4. Partial Intee-ral Rotors - Since one piece forgings cannot be pro­
cured at this time, we ar:e exploring the possibilities of partial 
integral rotors where the first two or three discs are made a part 
of the shaft. Only the la.st few dis~ will ha.ve to be shrunk on. 

5. Intea-ral Rotors - A welded rotor design is being evaluated as a 
means to produce an integral rotor • 

2 
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[11.B. What actions· are b.eing recommended to ut\Utles 
cracking? to m\n\~i•• •1~~ 

ANSWER: 

Westinghouse has developed recommended limits for steam purl\ 
limits are exceeded corrective actions should be taken. Y• •t.M. l~...., 

IV.A. Ide~tif~.r the impurities known to cause cracking in the low· pressuro tu::H. 
their sources. ~ ~ 

ANSWER: 

The main chemical species known to cause or contribute to stress corl"Ol•°"' -o..f 
steam turbine materials in steam environments are: 

Sodium hydroxide · 
Sodium chloride 
Sodium sulfate 
Oxygen 

The sources of these impurities a.re under study. 

N.B. Discuss the relationship between steam generator chemistry and steam ch~ml•,ry 
relat.ive to the introduction of corrosive impurities into the turbine, includinc 
phosphate, AVT, and BWR chemistry. 

ANSWER: 

Analyses of material within LP disc cracks from PWR units shows the pr~sor.('o 
of Na, K, Ca, Si, Cl, OH, and C together with Fe, Co, V, Al and Ni ions. 

In PWR units with recirculating steam generators, the total carry-ov~r ot non• 
volatile dissolved solids, such as NaOH and NaCl depends mainly on the mcehant­
cal carry-over. However, where ammonia is used-for pH control such as with th" 
all volatile water treatment, carry-over of anions may increase due to a !orma· 
tion of volatile ammonium salts. 

In the PWR units with once-through steam generators, the high pressure tur:>1no 
steam purity is similar to the feedwater purity. Most impurities entcr:n; \!'.et 

steam genera tor are carried directly into the turbine. 

The published information on BWR systems indicates the concentration o( o:c:;t~"I 
in the steam is in the range of 10 to 30 ppm. With respect to othe:- cl~rr.r~t•. 
however, it is likely that high steam purity standards will be main.tain1?d !or C"O~ 
trol of radioactivity. To achieve this, BWR reactor water is generall!-' ~u!Ht 
demineralized. 

IV.C. Discuss the mechanism of deposition of these impurities that can lead to tho\r 
concentration in certain areas of keyways and bores. 

len31· 3 
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~':-ISWER: 

The imp~rities from steam can get lnto shrunk-on disc bores and keyways in sev­
eral possible ways: 

1. After. depo~ition in the stenm pnth durin~ operation, corro~ents can 
wash into disc keyways during layup due to moisture co~densat1on •. 

2. In the wet steam regions, the moi!ture can dry on hot metal surfaces. 

3. As long as the disc retaiM it~ shrink fit we are not aware of. any 
mechanism which can concentrate impurities on the bore. 

V. What role does the refluxing action in the st~am separation portion of the steam 
gener~tor have on scrubbing corrosive impurities from the steam? 

ANSWER: 

Two modes of transport of corrosive impurities from the steam generator to the 
turbine are mechanical entrainment and volatility. 

The non-volatile chemical species are transported by mechanical entrainment 
which is normally expected to be small. 

The steam generator scrubbing equipment has minimum effectiveness in preven­
ting the trans[?ort of volatile impurities, such as ammonium chloride, to the tur­
bine. The concentration of volatile impurities in turbine steam is determined by 
their concentration in the steam generator bulk water and their specific volati­
lity coefficient which differs with each species.. 

VL To what extent can the buildup of corrosive impurities in the LP turbine be alle­
viated? What would be the effects of the following action: 

A. Pumping moisture separator condensate to condenser? 

ANSWER: 

Pumping moisture separator condensate to the condenser would be beneficial in 
units with condensate polishing. In units without condensate polishing, there will 
be no effect. · 

B. Periodically moving (the) point of condensation to prevent locallized buildup of 
corrosive impurities. 

ANSWER: 

len31 

Conceptually, dilution of contaminants by increased levels of moisture and their 
subsequent transport to the condensate system could substantially reduce the 
buildup of impurities. However, the effectiveness of this technique and the 
means for successful control of the local environment of particular turbine parts 
must be developed and experimentally ·verified. 
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several of th~ l~ss volatile active corrodants, such as sodium , . 
sulphate precipitate as concentrated liquid solutions in a r C'_!'l()ft<:. .... ~ ~4'1.,.,, 
t~e ~uilib~iufl'. saturated_ vapor line of pu~e water. This r:'" 1

1~~ •I·~· !h ~~:• 
within a given stage durmg normal operation and migrates tgow ~·.~-" i.,.H, 1

' 

h 1 d d C 1 f h "'u '· ·4 1 ,;•·,_,,. ex aust as oa re uces. ontro o t e zone can be affected by ch . . . : -. 
and moisture separator reheater (MSR) outlet temperature. ·•"'C" ~ ~~ ... ~ 
Describe fabrication and heat treatment sequence for discs i 1 .. ..41 , nc VY•r.c t~"-t& exposure during shrinking operationo 

ANSWER: 

len31 

1:he typical se9ue~ce for producin~ a dis~ forging inclu~es the followi~ ~ ... 
t1ons, not all oI which are necessarily applicable to any given disc •. 

A. Meltimr and casting of Ingot. _Most discs manufactured since the early U~O\ 
are made using basic electric furnace steel which is vacuum stream degassed or 
vacuum-carbon-deoxidized. 

B. Forging- The ingot is heated to forging temperature, block forged and cut into 
2 to 4 pieces frorn which the individual disc forgingS are madeo 

C. Preliminarv Heat Treatment This step consists of austenitizing and tem;>or­
ing the ·forging to promote structure uniformity, grain refinement, and good 
machineabili ty. 

D. Preliminarv Machining The forging is machined to the disc contour. 

P P:reliminarv Ultrasonic Insoection Typically the supplier makes a partial 
ultrasonic inspection of the forging to a.Ssure that the quality warrants continued 
manufacturing effort. 

F. Heat Treatment for Properties The forging is austenitized and tempered at 
appropriate temperatures to achieve the desired mechanical properties. Cooling 
from the austenitizing treatment is achieved by water quenching. After temper· 
ing the forging is cooled in the furnace at a controlled rate. 

G. Mechanical Properties Tensile properties are tested to determine if the r~ 
quired strength level has been achieved. Since about 1960, Charpy v-notch f:n· 
pact tests are made on each forging. 

H. NDE Insoection The forgings are rough machined to the Westinghouse craw· 
ing requirements and an ultrasonic inspection of the flat surfaces oi the hub, 
web, and rim of the disc is performed. 

I. Stress Relief This treatment is required when a significant amd'un,t of metal is 
machined off of the forging after it has been heat treated for properties. 'I?e 
stress relief treatment is 50-100° F below the tempering temperature. Cooling 
is accomplished by a controlled furnace cool • 

J. Mechanical Prooerties When a stress relief is used, the mechanical properties 
are tested after the stress relief treatment. (Reference Stet> G) 

5 
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