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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555

MMORANDUM FOR: TERA Corp.  

FROM: US NRC/TIDC/Distribution Services Branch 

SUBJECT: Special Document Handling Requirements 

1. Please use the following special distribution list for the 
attached document.

2. The attached document requires the following special 
considerations: 

Do not send oversize enclosure to the NRC PDR.  

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

Proprietary information - send 'Tf avit only to 

the NRC PDR 

Other: (specify) 

cc: DSB Files TIDC/DSB Authorized Signature
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WISCONSIN PUBLIC SERVICE CORPORATION 

P.O. Box 1200, Green Bay, Wisconsin 54305 

March 18, 1980 

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

Dear Mr. Eisenhut: 

Docket 50-305 
Operating License DPR-43 
Kewaunee Nuclear Power Plant 
Cracking in Low Pressure Turbine Discs 

Enclosed are:

1. One (1) copy - responses to the February 25, 1980 request for information 
on turbine disc integrity, including one (1) copy - Application for 
Withholding and one (1) copy - Affidavit AW-80-9.  

2. One (1) copy - Appendix A (proprietary) - Responses to Question 1-d 

3. One (1) copy - Appendix A (non-proprietary) - Responses to Question 1-d 

The purpose of this letter is to respond to your request for information of 
February 25, 1980, relative to turbine disc integrity in operating Westing
house nuclear low pressure turbines. Per your request in the subject letter, 
responses to the generic questions have been coordinated through a task 
force whose representation includes all owners of Westinghouse nuclear low 
pressure turbines and is chaired by Mr. Wayne Stiede of Commonwealth Edison.  
The consensus responses to the generic questions have been submitted to you 
by Westinghouse at the request of the task force. Where we agree with the 
responses, we have referenced that transmittal in our attached responses.  

The site specific responses contain proprietary information of the Westing
house Electric Corporation. In conformance with the requirements of 10 CFR 
Section 2.790, as amended, of the Commission's regulations, we are enclosing 
with the submittal an application for withholding from public disclosure 
and an affidavit. The affidavit sets forth the basis on which the informa
tion may be withheld from public disclosure by the Commission.

L Public/ Service
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Correspondence with respect to the affidavit or application for withholding 
should reference AW-80-9 and should be addressed to Mr. R. Williamson, 
Manager, Customer Order Engineering, Westinghouse Electric Corporation, 
Steam Turbine Divisions Lester Branch Box 9175, Philadelphia, PA 19113.  

Very truly yours, 

E. R. athews, Vice President 
Power Supply & Engineering 

ERM:ljh 

Subscribed and sworn to before me 
this eighteenth day of March, 1980.  

Not Public of Brown County in 
th tate of Wisconsin

My Commission Expires ;2-,0-4F3 .
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AW-80-9 

March 14, 1980 

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

APPLICATION FOR WITHHOLDING PROPRIETARY 
INFORMATION FROM PUBLIC DISCLOSURE 

Subject: Kewaunee Docket #50-305 
Information in Response to NRC Request for Information of 
February 25, 1980, Relative to Low Pressure Turbine Disc 
Integrity.  

Reference: Appendix A letter from E. R. Mathews to Eisenhut, dated 3/17/80 

Dear Mr. Eisenhut: 

This application for withholding is submitted by Westinghouse Electric 
Corporation ("Westinghouse") pursuant to the provisions of paragraph (b)(1) 
of Section 2.790 of the Commission's regulations. Withholding from public 
disclosure is requested with respect to the subject information which is 
further identified in the affidavit accompanying this application.  

The undersigned has reviewed the information sought to be withheld and is 
authorized to apply for its withholding on behalf of Westinghouse, STG-TOD.  

The affidavit accompanying this application sets forth the basis on which the 
information may be withheld from public disclosure by the Commission and 
addresses with specificity the considerations listed in paragraph (b)(4) of 
Section 2.790 of the Commission's regulations.  

Accordingly, it is respectfully requested that the subject information which 
is proprietary to Westinghouse and which is further identified in the affi
davit be withheld from public disclosure in accordance with 10CFR Section 
2.790 of the Commission's regulations.  

Correspondence with respect to this application for withholding or the accom
panying affidavit should be addressed to the undersigned.  

Very truly yours, 

R. Williamson, Manager 
Customer Order Engineering 
Westinghouse Electric Corporation



*Ref: AW-80-9 

AFFIDAVIT 

COMMONWEALTH OF PENNSYLVANIA 

COUNTY OF DELAWARE: 

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: 

Robert Williamson, Manager 

Customer Order Engineering 

swom dsobed tefor me 

HENRY E. SQUILLACE 
Notary Pblic, Marple Twp., Delaware Cu.  

py Cmmission Expire3 Oct. 18, 1980



(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 owned 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, utilizes a system to determine 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.



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 commercial 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) 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.



(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 E. R. Mathews to 

Eisenhut, dated March 17, 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.



(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 

because 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 considerable sum of 

money.  

This could only be duplicated by a competitor if he were 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.



ANSWERS TO SITE SPECIFIC GENERAL QUESTIONS

I. Provide the following information for each LP turbine: 

A. Turbine type 

The Wisconsin Public Service, Kewaunee #1 unit consists of one 
tandem compound four flow, three-casings, condensing, 1800 RPM 
turbine utilizing 40 in. last row blades in each low pressure 
element. The low pressure element is designated as a Building 
Block 80.  

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

Operating hours to May 9, 1980 = 41152 + 1696 = 42,848 hours. May 
9, 1980 is the scheduled shutdown for refueling at which time disc 
inspection will be conducted.  

C. Number of turbine trips and overspeeds.  

There have been 57 turbine trips at Kewaunee, none of these trips 
resulted in overspeed.  

There has been 6 overspeeds at Kewaunee for testing under controlled 
conditions.  

D. For each disc: 

1. Type of material including material specifications.  

The disc material is Ni-Cr-Mo-V alloy steel similar to ASTM 
A-471. The minimum yield strength specified for each disc is 
given in Appendix A, Section B.  

2. Tensile properties data.  

Tensile property data of tests taken from the disc hub and rim 
are presented in Appendix A, Section B and C, respectively.  

3. Toughness property data including Fracture Appearance Transition 
Temperature and upper energy and temperature.  

Toughness property data of tests taken from the disc hub and 
rim are also presented in Appendix A, Section B and C, respec
tively. Upper shelf energy is not presented when it is the 
same as the room temperature energy.



4. Keyway Temperatures.

The keyway temperature is presented in Appendix A, Section 
G.1. This is the calculated temperature two (2) inches from 
the exhaust face of the disc at the bore during full load 
operation with all moisture separator reheaters functioning.  

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

The calculated keyway crack size for each disc is presented 
in Appendix A, G.3. The crack size for discs 1 and 6 are zero 
because the crack growth rates are assumed to be zero as ex
plained in 8 below.  

6. Critical Crack Size 

The critical crack size at 1800 rpm and at design overspeed is 
presented in Appendix A, section F. It is calculated using 
the Westinghouse proprietary relationship which is given on 
page 25 of Appendix A.  

7. Ratio of Calculated Crack to Critical Crack Size.  

The ratio of calculated maximum crack size (G3) to critical 
crack size at overspeed (F2) is presented in Appendix A, 
section G.4.  

8. Crack growth rate.  

The crack growth rate is presented in Appendix A, Section G.2.  
The crack growth rates the maximum expected rates based upon 
known cracks to date. The crack growth rate for discs 1 and 6 
are assumed to be zero because these discs operate dry.  

9. Calculated bore and keyway stress at operating design overspeed.  

The bore tangential stress at 1800 rpm and at design overspeed, 
120%, are presented in Appendix A, Section E. The value pre
sented include the stresses due to shrink fit and centrifugal 
force loads only. Additional analyses to include thermal 
stresses and pressure stresses are being conducted by Westing
house.  

10. Calculated KIC data.  

The fracture toughness data, KIC, of each disc was calculated 
from Charpy V - notch and tensile data and are presented in 
Appendix A, Section B and C. These values were calculated at 
the upper shelf temperature or room temperature, whichever gave 
the lower result.



11. Minimum yield strength specified for each disc.

The minimum yield strength specified for each disc is presented 
in Appendix A, Section B.  

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, provide details of the location 
of the crack, its orientation, and size.  

The LP turbine rotors at Kewaunee have not been examined to date.  

III. Provide the nominal water chemistry conditions for each LP turbine and 
describe any condenser inleakages or other significant changes in secon
dary 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.  

The nominal water chemistry conditions for the LP turbines can be des
cribed as follows: 

During plant start up (3/74) and initial operation the secondary side 
was on coordinated phosphate control as designated by the Westinghouse 
specifications for the unit. Coordinated phosphate control lasted for 
6 months (9/74) at which time the secondary system was converted to all 
volatile treatment using only hydrazine for both oxygen scavenging 
and pH control.  

During plant startup and operation air inleakage and water seapage 
problems have occurred intermittantly over the life of the plant.  
Leaking tubes are plugged and plastic inserts (Alkaserts) have been 
installed to prevent tube throat erosion.  

Secondary water chemistry has always been maintained within strict 
limitations at Kewaunee Nuclear Power Plant, as evidenced by the small 
amount of sludge discharges found during annual sludge lancing oper
ations. We are not aware of any correlation between secondary chem
istry and cracks in the turbine, and have not detected any turbine 
cracks at our unit. If any turbine cracks are found and there is reason 
to believe that they may be related to secondary chemistry, we will 
evaluate that possibility.  

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.  

The LP turbine rotors will be inspected during the 1980 refueling outage 
starting May 9, 1980.  

The ratio of maximum calculated crack size to critical crack size for 
overspeed conditions was calculated in I.D.7 above. This analysis 
showed that A/Acre .28 for all discs for projected operating hours to



May 9, 1980. Therefore, the maximum expected crack size is sufficiently 
less than the critical crack size at the scheduled inspection time and 
demonstrates the safety of the unit.  

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.  

Not applicable.  

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 pro
vide 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 regarding turbine missiles has been performed for the 
Kewaunee Plant and is reported in Appendix B of the Kewaunee FSAR. A 
review of this analysis was conducted in the latter part of 1979 in 
light of the concerns which have arisen. Further reviews of our analy
sis will be performed upon receipt of more data from Westinghouse.  
This data is expected to be available by June of 1980. The reviews 
performed to date have indicated that sufficient margin exists in the 
design of the structures at Kewaunee to give adequate protection of the 
plant against any expected turbine missiles.



ANSWERS TO GENERIC QUESTIONS 

We agree with the consensus positions developed by the Westinghouse Turbine 
Disc Integrity Task Force which were transmitted to you by Westinghouse Steam 
Turbine Division letter, dated March 14, 1980 from J. Schmerling, Westinghouse 
to D. Eisenhut, NRC. Please refer to that letter for our response.



APPENDIX A 

RESPONSES TO SITE SPECIFIC QUESTION I.D 

(NON-PROPRIETARY VERSION)



ID V : 0080101104

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B MATERIAL PROPERTIES (HO) C. MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE TA 

(MIN. Y.S. r 1 V S I5)) 
2. UNIT KEWAUNEE 01 2. SUPPLIER: MIDVALE HEPPENSTALLbe, -e 
3. CUSTOMER: WISC. P.S. 3. Y.S. (KSI) 1. Y.S. (KSI) 4. LPN 2 4. U.T.S. (KS5) 2. U.T.S. KSI) 
5. LOCATION GEN 5. ELONGATION 3. ELONGATION 

6. DISC# 6 6. R.A. 4. R.A.  
7. TEST NB. TD44523 7. FATT (DEG.F) 8. RTP IMATFTL. 5.TAr(EGF 

I.6. R.T. IMPACT(FTLB) 
9. U.S. IMPACT TEMP. 7. U.S. IMPACT TEMP.  

(DEG.F ) .DEG.F) 
10. U.S. IMPACT ENG. B. U.S. IPACT ENG.  

(FT8LB) (FT.LB  
11. U.S. KIC 9. U.S. KIC 

(KSI*SQRT(IN.)) (KSI*SRT(IN.)) 3 ELOGTO 0. CHEMISTRY 

A e e S B jAe, S NACe6 L c u1  c S ~ e, e.  
E . BORE STRESS -F_ CR -A C KOAT A__ 

-SPEED (RPM)-- -STRESS 

1. 1500 ( K S I) 1. A-CR-OP (1800 RPM) (IN.) 
2. 2160 (120%) (K S I ) .2. A -CR -OS (OV ERS-PED),, (IN.  

G. SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F) 
2. ESTIMATED MAX DA/UT (IN/HR) 

3, EST'rrnTE. m4n, C"r SIZE F Z1 IqaD rA OPERTi,.iG H~s P- T e, 
12 fI Tl 0 F CALCUL~rCD r- lAc4e s aE 7B C, rv'c CAegc,4- , . 41/,ve~U'- __- _9. .. KIC..



ID U : 0080101104

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION . MATERIAL PROPERTIES (H B) C. MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE TB 

(MIN. Y.S. (KSI ) 
2. UNIT KE.AUNEE 01 .. SUPPLIER: MrOVA3E HEPP STALL e-e, 
3. CUSTOMER: WISC. P.S. 3. Y.S. tKSI) 1. Y.S. (KSIi 
4. LP4 2 4. U.T.S. (51) 2. U.T.S. (KSI) 
5. LOCATION. GEN 5. ELONGATION 3. ELONGATION 
6. DISC# 5 6. R.A. 4 . R.A.  
7. TEST ND. TD55596 7. FATI (DEG.F) f 5. FATT (DEG.F) 

8. R.T. IMPACT(FT.LB.) j 6. R.T. IMPACT(FT.LB.) 9. U.S. IMPACT TEMP. 7. U.S. IMPACT TEMP.  

(FT.LB.) (FT.LB.  
11. U.S. ((IC 9. U.S. ((IC 

(KSI*SQRT (IN.) (ISI*SQRT(IN.)) 

0. CHEMISTRY 
I e. P f C.R be- MO3.3 TYP . , TB 

r~~~~ J'S~ be 

E. MBORE STRESS F. CRACK DATA 
SPEESD (UPM) MI STRE SSSTALL -.  

1 . 1800 K(S I ) r1. A-CR-OP (1800 RPM) (IN.)1 
2. 2160 (120%) K(S L 2 2., A.- CR.-OS.. (VE R-SP EED (IN.) 

6. SERVICE DATA 

. OPER. TEMP. METAL TEMP. HUB (DEG.F) 
2. ESTIMATED MAX DA/DT (IN/HR) 

3. E-srre-D rnw. cp-Acr s /2c, /9vg /D7,eOpt.zn7U.S. M PACT..) NG.  

+PATs$O Or- CALLUVLATTIj> epn_ 212E, Tro C'RieL CRJ9MA- S/ZERI PRPETES(RM ...... 2 . U .T . S (K S I)----



ID : 0080101104 

LP TUPBINE DISC INFORMATION 

A. UNIT IDENTIFICATION . MATERIAL PROPERTIES (HUB) C MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE 

2. UNIT KEWAUNEE 1 KS 2.UI EANE# .SUPPLIER: M 10VLE HEPP STALL ,C,ee c
3. CUSTOMER: wISC. P.S. 3. Y.S. (KSI 1. Y.S. (KSI) 
4. LPV 2 4. U.T.S. (KSI) 2. U.T.S. (KSI) 

5. LOCATION GEN 5. ELONGATION 3. ELONGATION 
6. DISCA '4 6. P.A. 4. R.A.  
7. TEST NO. T55585 7. FATT (DEG.F) 5. FPAT (D EG .F 

8. R.I. IMPACT(FT.LB.) 6. R.T. IMPACT(FT.LB.) 
9. U.S. IMPACT TEMP. 7. U.S. IMPACT TEM.  

( DE G .F ) 3- -- (DEG.F) 
30. Y.S. IMPACT EN . 8. U.S. IMPACT EN 

(FT.LB. ) (FT .LB. ) 
11. U.S. KIC 9. U.S. KIC 

(8ISI*SQRTIN. (KSI*SQRT(IN.  

0. CHEMISTRY9.U.. I T 
-10. -. S. IMPACT ENG.  

.41 ASL~ S L C 
E11. U.. IC 

E. BOPE STRESS F. CRACK DATA 
SPEED (RPM STRESS1 Y.S.-SRS 

I1. 1800 (1K<5I) j1. A-CR-OP (1800 RPM) (IN.) 6 
2. 2160 ( 120% K S I )2. A-CR-OS (OVERSPEED)I .(KS) 

S. SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F).  
2. ESTIMATED MAX A/5T (IN/HF)AT 

.3. srsNAED r". C"e SIZE, 9 Z h/7- )f OPERA-I~r Hl2s.(N) 

4.L R nTo OF CALCULATLED cp""cv- size 7-o CRIr..64L Czj9Cg vs/ZA q/A C,. c,____



ID N : 0080101104

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B. MATERIAL PROPERTIES (HUB) C. MATERIAL PROPERTIES (RIM) 1 . BUILDING BLOCK 80 . TYPE -4 c.' T B 
(MIN. Y.S. j (KSI 

2. UNIT O E : AUNEE 1 2. SUPPLIER: M Vo LE HEPP STALL.S 3. CUSTOMER: WISC. P.S. 3. Y.5. (KSI) IVL . .S (K S I 4l. LPa 2 4. U.T.S. (KSI) 2. U .T.S. CKSI) 
5. LOCATION GEN 5. ELONGATION 3. ELONGATION 6. DISC# 3 6. R.A.4.R.  
7. TEST NO. TD55551 7. FATT (DEG.F) 5. FAT (DEG.F) 

8. .T.IMPCT(T.L.)6. R.T. IMPACT(FT.LB.) 
9. U.S. IMPACT TEMP. 7. U.S. IMPACT TEMP.  

10. U .S . I
TM
PACT END.G8 . (DEG.F) 

8.USIMPACT END.  (FT .L B.) I(FT.LB.) 
. U.S. KIC 9. U.S. KIC 

(KSI*SQRT(IN.3) (KSI*SQRTIN.)) 

0. CHEMISTRY 

c 4,- - Le, e. tc3 Cmo ,4c. e Y 

NI ASb SB R- '' Se. [A L 

E. BORE STRESS -- S F. CRACK_ DATA 
SPEED (RPM) STRESSt FCRC_ D 

1. 1800 ((K1s2I 1. A-CR-OP (1800 RPM) (IN.) 2. 2160 (120%) (KSI) L.J 2. A-CR-OS (OVERSPEED) (IN.)- L .  
G. SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F) 
2. ESTIMATED MAX DA/OT (IN/HR) 

3. EsTjrATe ra n . gezmc szE, 9 -'Dq/DT XOPERnATI Him, 

o-.EATo OF:r0-A entevLAct eRAcSi/Z-d o Clrtl C___ck_ SZE

4 

o 

'Mv



ID 4 : 0080101104 

A. UNIT IDENTIFICATION 
1. BUILDING BLOCK 80 

2. UNIT KEWAUNEE #1 
3. CUSTOMER: WISC. P.S.  
4. LP4 2 
5. LOCATION GEN 
6. DISC# 2 
7. TEST NO. TD30663

LP TURBINE DISC INFORMATION 

B. MATERIAL PROPERTIES (HUB) C.  
1. TYPE TE 

(MIN. Y.S. 'CTK S I) 2. SUPPLIER: MIDVLE HEPPESTALL
3. Y.S. (KSI) 
4. U.T.S. (KSI) 
5. ELONGATION 
6. R.A.  
7. FATT (0EG.F) 
8. R.T. IMPACT(FT.LB.) 
9. U.S. IMPACT TEMP.  

( DEF) F

MATERIAL PROPERTIES (RIM) 

1. Y.S. (KSI) 
2. U.T.S. (KSI) 
3. ELONGATION 
4. R.A.  
5. FATT (DEG.F) 
6. R.T. IMPACT(FT.LB.) 
7. U.S. IMPACT TEMP.  

(DEG~ F)
10. U.S. IMPACT ENG. 8. U.S. IMPACT ENG.  

(FT.LB.) (FT.LB.) 
11. U.S. KIC 9. U.S. KIC 

(KSI*SQRT(IN.) (KSI*SQRT(IN.)) 

D. CHEMISTRY 
-6 MN SI P bR e,,, a 0 bC,& , ',, t ~~~e J' 1e' C LJL 

I AShc. SB ~ .N bA tib~e, S 

E. BORE STRESS F. CRACK DATA 
SPEED (RPMT --- STRESS- -

1. 1800 (KSI) F 1. A-CR-OP (1800 RPM) (IN.) 
2. 2160 (120%) (KSI) F J71 2. _ A-CR-OS (OVERSPEED) (IN.) 

G. SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F) 
2. ESTIMATED MAX DA/DT (IN/HR) 

3, Esromm-ElD mn~i. CRck-. 5mr, Q 3'ZO /7-x oPfiRA77i,~ HRS(,d, i(/WJ 

4.12nT-o OF C,9ruLrteD CRCY SaZCT6 C..ri7cAi. £ZCrk s/zC/ 19/#9c.LIje. ____ 

.. ... .  (D G

'I



ID U 0080101104 

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B. MATERIAL PROPERTIES 4H B) C. MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE e C TB 

2. UNIT (MIN.ys ('(SII) 
2. UNIT KEAUNEE #1 2. SUPPLIER: MfOVAE HEPP STALL 

3. CUSTOMER: WISC. P.S. 3. Y.S. (KS5) Y.S. ((SI 
4. LP# 2 4. U.T.S. (KSI) 
5. LOCATION GEN 5. ELONGATION 3. ELONGATI 

6. DISC a 6. R.A. 4. R.A.  
7. TEST NO. B055611 7. FATT (DEG.F) 5. FATTI ( CG.F 

8. R.T. IMPACT(FT.LB.) 6. R.T. IMPACTCFT.LB.) 
9. U .S . IMPACT TEMP. 7. U .S . IMPACT TEMP.  
1 E - - (DEGF) 

10. U.S. IMPACT ENG 8. US. IMPACT ENG.  
(FT .LB. I (FT.LB. ) 

11. U.S. (IC 9. U.S. IC 
(KSI*SQRT(IN. (KSI*SQRT(IN 

. CHEMISTRY. A N ~ ~ ~ 6 R.A.eR.nEV e 

7.TE AS SB /051 SN AL 

E E A C U e 

E..BRORE STRESS F. CRACK DATA.T M 
SPEED (RPM)-- STRESS--*--'-______ ___ 

2. 160 K ('51 l. A-CR-OP (1800 RPM) (IN.) 

o 2180 ((S) 2.. A-CR-OS (OVERSPEED) (IN.  

G. SERVICE DATA 

1. 

OPER. TEMP. METAL TEMP. HUB (DEG.F.) 

2. ESTIMATED MAX DA/FT (IN/HR) 

O, AT,o v F CAuL'jTE-J CRAs. nerlf77eek y/,r
-6. -. T.-IMPACT(FT.LB.

7. U.S IMPAC'TEMP



ID 9 D080101103 

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B. MATERIAL PROPERTIES (HUB) C. MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE . 4, c- TB 

(MIN. Y.S. (KSI)) £ 
2. UNIT KEWAUNEE #1 2. SUPPLIER: MIDVA E HEPPENSTALL ----- -
3. CUSTOMER: WISC. P.S. - 3. Y.S. (KSI) 1. Y.S. (KSI)' 
4. LP# 2 4. U.T.S. (KSI) 2. U.T.S. (KSI) 
5. LOCATION GOV 5. ELONGATION 3. ELONGATION 
6. DISCM 6 6. R.A. 4. P.A.  
7. TEST NO. TD26221 7. FATT (DEG.F) 5. FATT (DEG.F) 

8. P.T. IMPACT(FT.LB.) 6. R.T. IMPACT(FT.LB.) 
9. U.S. IMPACT TEMP. 7. U.S. IMPACT TEMP.  

(DEG.F) (DE G .F ) 
10. U.S. IMPACT ENG. 8. U.S. IMPACT ENG.  

(FT.LB.) (FT.LB.) 
11. U.S. KIC 9. U.S. KIC 

(KSI*SQPT(IN.)) (KSI*SQRT(IN.)I 

D. CHEMISTRY 

.4 sSN CU ALC 

E. BORE STRESS F. CRACK DATA 
SPEED (RPM) STRESS 

1. 1800 (KSI) 1. A-CR-0P (1800 RPM) (IN.) 
2. 2160 (1202) (KS I 2. A-CR-OS (0VERSPEED) (IN.)L .

G. SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F) 
2. ESTIMATED MAX DA/DT (IN/HRI 

3. ESnATCeD m4A . CA. sIzE, 9 3A/DT x 0PERATINCe fler, 

4.w 7o OF CALCuLATL-D CeACK- SIZE 7n ecemcA-CcRCk Stzr-,,9 ,-4 E



ID : 0080101103

0

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B MATERIAL PROPERTIES (HU C MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE P ef, -T.  

(MIN. Y.S. L 1(KSI )) 
2. UNIT KEWAUNEE #l 2. SUPPLIER: MIDVALE HEPP TALL 
3. CUSTOIER: wISC. P.S. 3. Y.S. (KSI) 1. Y.S (KSI 4. LP# 2 4. U.T.S. (KSI) 2. U.T.S. (KSI) 
S. LOCATION GOV 5. ELONGATION 3. ELONGATION 
6. DISC# 5 6. R.A. . R.A.  7. TEST NO. 7055586 7. F A T (EG.F) 5M FAPT (BEG.FT 

B. P .. IMPACT(FT.LB.) 6. R.T. IMPACFT.LB.) 
9. U.S. IMPACT TEMP. 7. U.S. IMPACT TEMP.  

(EG.FMV HP (PEG.F)T ,, 
10. U.S. IMPACT ENG. 8. U.S IMPACT ENG.  
11. U.S. KIC 9. U.S. KIC 

(KSI*SQRT(IN.)) (KSI*SQRT(IN.)) 

. CHEMISTRY.A 7. TEST NO. TDSS, 7. FATT (DEG.F)e 

N I bi a, e, AS ZPe SB 0- e. SN A.e- A7 L7 6,-,be-e 

E.9 BORE STRESS F. CRACK DATA SPEED f RPMFY STRES e.Le.  

1.1H00 (1(51) F 1. A-CR-OP (1800 RPM) (IN.) 2. 21 -60 (120%) .-(KSI) 2.,_A-CR-OS (OVERSPEED.) (IN..)L 

6G. SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F(E 
2. ESTIMATED MAX DA/D1 (IN/H0) 

a. £sT'nmTED tfl4m. C~C p~c SzC, 9q -D /Dr;s 6PC~,qanCI ples.O), b~ 
F? 2Frc OF CALCVLftTED dnCl. SiZe- 7-o CRITir-AL- CfAcxiM OzPT (/IM9c).  

1. Y.S. (KSI)-----.-.. . .  -~~~~2 U. .S -( --- SI------

4.-



ID U : 0080101103

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B MATERIAL PROPERTIES C MATERIAL PROPERTIES (RIM) 1. BUILDING BLOCK 80 1. TYPE TB 2.UNT EWUNE lI(MIN. Y.S. 7 (KSI)) 2* UNIT KEwAUNEE #1V 
E STAL .  3. CUSTOMER: WISC. P.S. 3. S I.  4. LP# 2 4. U.T.S. ( ) 2. U.T.S. ( S. LOCATION GOV 5. ELONGATION 3. ELONGATION 6. DISCa 4 6. P.A. 4. R.A.  7. TEST ND. TD55582 7. FATT (DEG.F) 

5. F AT T (DEG.F) B. R.T. IMPACT(FT.LB.) 
6. R.T. IMACT(FT.LB.) 9. U.S. IMPACT TEMP. 

7. U.S. IMPACT TEMP.  S(DEG.F) 
1D. U.S. IMPACT ENG. 7. 

E G 8FTLB., 
8 S T.EN.  91. U.S. KIC 
9. U.S. KIC 

0. CHEMISTRY1 

MNr I I-,-- I E .7 
NkiI Oe AS 6ec S B NA L 1ie C-U bee -3 C -7 tS F3 3~e ~ 2ee E. BTOE STRESS 

RCRACK DATA SPEED (RPM)-- -STRESS--- ....  

1 . 1800 IKS 1 
1. A-CR-OP (1800 RPM) (IN.) e 

Y..2. 
A-CRS (OVERSPEED) (IN.) 

G. SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (IEM.F) 2. ESTIMATED MAX DA/DI (IN/HE)N 

3. Srs~T-jm-r- rnliCtc-inv SIzE- ' /qnDr)op&Ro7-JG 14 F ]")
R' n a7~ F CALCULmrcCRXcr S/ZEF 71, Ce.-,9A eeo9CA S/Z49-, 1,.  0 . CHEM ISTR .......



ID a : D080101103 

A. UNIT IDENTIFICATION 
1. BUILDING BLOCK 80 

2. UNIT KEWAUNEE l1 
3. CUSTOMER: WISC. P.S.  
4. LPU 2 
5. LOCATION GOV 
6. DISCO 3 
7. TEST NO. 1055550

LP TURBINE DISC INFORMATION 

B. MATERIAL PROPERTIES (HUB) C.  
1. TYPE (e & TB 

(MIN. Y.S. B(S 
2. SUPPLIER: . MhDVALE HEPPNA LL 
3. Y.S. (KSI) 
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.  

-~ 0. .S.IMPCTEG.
------- 10. U.S. IMPACT ENG.  

(FT.LB.) 
11. U.S. KIC 

(KSI*SQRT(IN.)) 

0. CHEMISTRY 

NI ee As bee SB S 

E. BORE STRESS_ F. CRACK DATA 
SPEED (RPM) ---- STRESS:--' --

1. 1800 (KSI) F 1. A-CR-OP (18 
2. 2160 (120%) (KSI) A 2. A-CR-OS OV 

G. SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F) 
2. ESTIMATED MAX DA/DT (IN/HR) 

3. ESTorAMt m01. CRAck SIZE , A 79/q7-,/D o' Hs (I,) ("'G ] 

4. -, pj~OP CALC.LARTEJD CeJCk- SIZE- 71 CeTI'AL C&9CKL X12--, 

.. . ------- "

MATERIAL PROPERTIES (RIM) 

1* Y.S. (KSI) 
2. U.T.S. (KSI) 
3. ELONGATION 
4. R.A.  
5. FATT (DEG.F) 
6. R.T. IMPACT(FT.LB.) 
7. U.S. IMPACT TEMP.  (DEG.F) 
8. U.S. IMPACT ENG.  

(F T .LB.) 
9. U.S. KIC 

(KSI*SQRT(IN.)) 

00 RPM) (IN.) 
ERSPEED (IN.)



ID : 0080101103 

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B. MATERIAL PROPERTIES (HUB) C. MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 MN TYPE [ 
2. UNIT KEWAUNEE #1 2. SUPPLIER: MIDVALE HEPP NSTALLbc4e.  
3. CUSTOMER: wISC. P.S. 3. Y.S. ('SI) 1 . Y.S. (KSI) 
4. LP4 2 4. U.T.S. (KSI) 2. U.T.S. (KSI) 
5. LOCATION GOV 5. ELONGATION 3. ELONGATION 
6. DISC# 2 6. R.A. 4. R.A 
7. TEST NO. T055610 7. F AT T (DE G .F S. FAT! (DEG.F) 

8. R.T. IMPACT(FT.LB.) 6. P.T. IMPACT(FT.LB.) 
9. U.S. IMPACT TEMP. 7. U.S. IMPACT TEMP.  

-0 U.S IMPACT ENG. 8. U.S. IMPACT ENG.--** 
(FT.LB.) (FT.LB. I 11. U.S. '(IC 9. U.S. '(IC 
('(SI*SORT(IN.3 . (KSI*SORT(IN.3)) 

B. CHEMISTRY 

* -- EC~ e - MN ,4 e . ~ 4 e CR 6 J e tV j~~.  E 1.  
IASb SB SN ALbAL 

E. BORE STRESS F. CRAC055610 7._AT_ 
SPEED (RPM)-- STRESb; S- ______ 

2 . 1600 tIOK ('SI 1 1. A-CR-OP (1800 RPM) (IN.1 b 
2.260(2% KI 2.. A-CR-OS (OvERSPEED) (IN.)I 

G. SERVICE DATA MEA EP.HB(EGF 

I. OPER. PROPE RIE 
2. ESTIMATED MAX DA/DT (IN/HR)L 

,3. EsT-rirrD fl". nc SIZE-, 4 , 4F/Dr- )&OPLMATIN& He& j7 7 4 c,

4. RnT-ro OP CALCLL.4TD CeicY SIE'& ro CRIrICAL CeR9CkSIZ6-,/*.L J(M N Y.S.... L...  

.. Y.S..(.SI)



ID A : D080101103

4.-

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B MATERIAL PROPERTIES (HUB) C MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE J4 c. TB 

(MIN. Y.S. EI J (KSI)) 
2. UNIT KEWAUNEE 41 2. SUPPLIER: MIDVALE HEPPENSTA'L 
3. CUSTOMER: WISC. P.S. 3... (KSI) 1. Y.S. (KSI) 4. LP0 2 U.T.S. CKSI) 2. U.T.S. (KSI) 
5. LOCATION GOV 5. ELONGATION 3. ELONGATION 
6. DISCO 6. P.A. 4. P.A.  
7. TEST NO. TD44560 7. FATT (DEG.F) 5. FATT (DEG.F) 

8. R.T. IMPACT(FT.LB.3 6. R.T. IMPACT(FT.LB.) 
9. U.S. IMPACT TEMP. 7. U.S. IMPACT TEMP.  

1 . YDEG.F (D E E G.F) 
. IMPACT ENG. 8. US. IMPACT ENG.  

(FT.LB. 3 (FT.LB.) 11. U.S. KIC 9. U.S. KIC 
(KSI*SORT (IN.)) (KS I* S QRTIIN .) 

0. CHEMISTRY 
S C A4e, ~MN b, C,e S T ,e,P C e_ _CR jb4. VOb ~ b, e- e 

E. BORE STRESS RT F. CRACK DATA 
SPEED ( RPMF STRESS'-----__ 

_ 

1. 1800 (KS9I) 1. A-CR-OP (1800 RPM) (IN.) 2. 2160 ( 120%) (KSI) 2. -A-CR -OS OV E R SPE ED) (IN.)L 

6. SERVICE DATA 

I1 OPE.. TEMP. METAL TEMP. HUB (DEG.F) 
2. ESTIMATED MAX DA/FT (IN/HR)( 

E -3rin~,rE-D Irhq".Cc- 512E, /9=z7A/D~r x op-rphrma -,esl f7~ 
12Tr- 0P CALCuL,9rti CR4eC.K SIZF ro ce'7re~z eze.Ck X.rc, '9/Q,V L-"- --

0



ID 0 : 0080101102

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION 8. MATERIAL PROPERTIES (HUB) C. MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE TB 

I(MIN. .. F /(S) 
2. UNIT .KEAUNEE #1 2. S MrAE HEPPE 

3. CUSTOMER: WISC. P.S. 3. Y..S. (KSI) 1. Y.S. (KSIi 
4. LP# 1 4. U.T.S. (KSI) 2. U.T.S. K51 
5. LOCATION GEN 5. ELONGATION ELONGATION 
6. DISCM 6 6. R.A4 P .  
7. TEST NO. TD5356 7. FATT DEG.F 5. FAT.T (M A P E.RF 

8. R.T. IMPACT(FT.LB.) I 6. P.T. IMPACT(FT.LB.) 
9. U.S. IMPACT TEMP. Y.7. U.S. IMPACT TEMP.  

___ (DEG.*F) I(DEG.F) 
10. U.S.' IMPACT ENG.- 8. U.S. IMPACT ENG.  

(FT.LK.) (FT.LB.) 
11. U.S. K(IC 9. U.S. KIC 

(KSI*SQRT IN. (KSI*SQRT(IN.) 

6. 
CHEMISTRYR 

C b~e. M ~ ~ t P b . CR_ MO kc_; 
-r -7' u 77 E J~' E i EJ'' 77 E e7 

I ] a e A 4 S bsB c eT SN b HUB ALC L~~~~C TBc e u _ EM UVE H EP F SA ECe 
E. BORE STRESS F. CRACK ATA 

SPEED-(RPM)----STRESS Ae 8. R.T IM A TFT L .  9. U.S 1MPAC TEMP.I 

2. 1800 (120% 1 . A-CR-OP (1800 RPM) (IN.)r 
2. 260 (20~) (KSI L J2. A-CR-OS (OVERSPEED) (IN.)] 

G . SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F) 
2. ESTIMATE1 MAX DA/IT (IN/HR) 11./ U.S.L JKIC -F 

2. 

rUS.riT.S.n C c r 1zE, 

(SI) 

4~~~ ~~~ -------- -- ----------- ...... ...~ ~/,4~ ~ / A 4/c.=1 ] ~ - - _ - ~ -



ID I : DC80101102

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B MATERIAL PROPERTIESV(H 81 C MATERIAL PROPERTIES (RIM) 
I. BUILDING BLOCK 80 1. TYPE T8 

(MIN. V.. (KSI)) 
2. UNIT KEWAUNEE 1 
3. CUSTOMER: WISC. P.S. 3. Y.S. (KSI) 1. Y.S. (KSI) 

4. LPa 1 4. U.T.S. fKSI) 2. U.T.S. (KSI) 
5. LOCATION GEN 5. ELONGATION 3. ELONGATION 

6. DISCU 5 6. Q.A. 4. R.A.  7. TEST NO. TD5326 7. FAT (DEG.F) 5. FATT (DE.F 
8. P.T. IMPACT(FT.LB.) 6. R.T. IMPACT(FT.LB.) 
9. U.S. IMPACT TEMP. 7. U.S. IMPACT TEMP.  

(. Y.E.F) (DEG.F) 
. IMPACT ENG. 8. U.S. IMPACT ENG.  

tFT.LB. ) (FT.LB.) 
11. U.S. KIC 9. U.S. KIC 

5KSI*SQRT(IN. (KSI*SRT(IN.)) 

0. CHEMISTRY 
8. P.T. CRMC .  

NIA SBc SN 

E.1BORE STRESS I ENG.  
SPEED (PPM)-- STRESS-'"'--'-'-.- . RAKAT 

. 1800 (KSI(I) 
2. 2160 (1420%) (KSI), LI U A-CR-OP (18002 RPM) ( SIN) ) 

G. SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F) 
2. ESTIMATED MAX DA/5T (IN/H.)F 

12,AT,o agF CALCuLarTF Cr-0CJ SIZflr cRercAL- dReq/ ,6,__ __ . . ... (DEG.F)...

I

" e-



ID f : D080101102 

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B. MATERIAL PROPERTIES (HUB) C. MATERIAL PROPERTIES (RIM 
1. BUILDING BLOCK 80 1. TYPE b , TB 

(MIN. Y.S. E ] KSI ) 
2. UNIT KEwAUNEE #1 2. SUPPLIER: MIDVALE HEPP STALL 
3. CUSTOMER: wISC. P.S. 3. Y.S. (KSI) 1. Y.S. (KSI) 
4. LP4 1 4. U.T.S. (KSI) 2. U.T.S. (KSI) 
5. LOCATION GEN 5. ELONGATION 3. ELONGATION 
6. OISCa 4 6. P.A. 4. R.A.  
7. TEST NO. TD55583 7. FATT (DEG.F) 5. FATT (DEG.F) 

8. R.T. IMPACT(FT.LB.) 6. R.T. IMPACT(FT.LB.) 
9. U.S. IMPACT TEMP. 7. U.S. IMPACT TEMP.  

(DEG.*F) (DEG .F ) .,.  
. 10. U.S. IMP ENG. 8. U.S. IMPACT G.  

(FT.LB.) (FT.LB.) 
I. U.S. KIC 9. U.S. KIC 

(KSI*SQRT(IN.)) .(KSI*SQRT(IN.)) 

D. CHEMISTRY 
C ,Me 1,c ST ,, P bca CR bee, Mo b, e v ,4 

NI c b c se U S L cs 

E. BORE STRESS F. CRACK DATA 
SPEED (RPM) STRESS- - --- _-

1. 1800 (KSI) 1. A-CR-OP (1800 RPM) (IN.) [ 
2. 2160 (120%) (KSI) .2. A-CR-OS (OVERSPEED) (IN.) 

G. SERVICE DATA 

1. OER. TEMP. METAL TEMP. HUB (DEG.F) 
2. ESTIMATED MAX DA/DT (IN/HR) 

.9. STrr)F CRiqcV S)ZE, 1 A/Dr x o P-5r9k msa ov.) 't J( , -

4. Enrio o F CAL.euLATcb e!zACr. sizaT r,, eifl(AL -e size-, 'q'c4L1__- 9-



ID A : 0080101102

URBINE DISC INFORMATION

A.  

2.  
3.  
4 
5 
6 
7 

D.

E.  

G.

UNIT IDENTIFICATION B. MATERIAL PROPERTIES (IUB) C MATERIAL PROPERTIES (RIM) 
BUILDING BLOCK 80 1. TYPE r T 7 

I(MIN. YS [ (S I )) SAL 
UNIT KEWAUNEE A1 2. S I M A 
CUSTOMER: lISC. P.S. 3. Y.S. IKSI 

. LPO 1 4. U.T.S .11-I) 2. U.T.S. (KSI) 
. LOCATION GEN 5. ELONGATION 3. ELONGATION 
. DISCA 3 6. R.A. 4. R.A.  
TEST NO. T060823 7. FATT (OEGFT 5. FATT (EG.F) 

8. R.T. IMPACT(FT.LB.) 6. R.T. IMPACT(FT.LB.) 
9. U.S. IMPACT TEMP. . U.S. IMPACT TEMP.  

... . .... U.TS. IMPC 8I ()EG.F) 
0.UIMPACT ENG.  

(FT8LB.) (FT.LB.  
11. U.S. KIC 9. U.S. KIC 

(KSI*SQRT(IN.1) S (KSI*SRT(IN.) 

CHEMISTRY c MN 
RM0 b, c,- [MJ ~ b, C, si bc, - P gc.e eC ~ ~ r yr u 

N ~ ,e SN AL CUeE 

BORE STRESS F.CRACK -DAT-A __ 
SPEED (P~M) STRESS--- --- 6 ------ _ 

1. 1800 (KS I2) .1. A-CR-OP (1800 RPM) (IN.) SI 

2. 2160 1120%) (K S I) 2. A -C R.-OS I(OEERSPEED (IN.) 

SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F) 
2. ESTIMATED MAX DA/AT (IN/HR) 

q, Esrmnrr.CP.Ac S -6 RT IMP/DATxop(FeT.r B.)l4 

R~ri OPCA~-uLrl. CR~e-S12C 7ec Ceonrc,4lL CieCAZ / 
9 U KIC..  ( ~ ~ ~~ .SI. SQR(I.) (KISRTN) CHEMISTR



'I.

'a

'a

'a

'a

'a.  

'a-

ID 4 : D080101102 

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B. MATERIAL PROPERTIES (HU C MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE c ]Ae 1 
2. UNIT KEAUNEE (SIJ) 2. UIT KWAUNE N . .....2. SUPPLIER: . ,M.L)VALE HEPP NSTALL ,e,c 3. CUSTOMER: WISC. P.S. 3. Y.S. (KSI) ( . Y I 4. LP# 1 4. U.T.S. (KSI) 1 .S 5. LOCATION 2.GEN.(KI G.LCTO EN 5. ELONGATION I 3. ELONGATION 6. DISCo 2 6. P.A.  B. MATSIA PROERIE TDHUR) C. R 7. FAT (DEG.F) 5. FAIT (DEG.F) 

B. R.T. IMPACTS. T.LB.) 6. R.T. IMPACT(FT.LB.) 
9. U.S. IMPACT TEMP. 7. U.S. IMPACT TEMP.  (DEG.F) EGF 10'. -U.S.--IMPACT ENG.8 -U S- M A T E G (FT.LB.) (FT.LB.  

11. U.S. KIC 9. U.S. KIC 
(KSI*SRT(IN.) t KSI*S1R* TYS (IN.  

0. CHEMISTRY CR b. R.MO 
C_ N.bC]L4c,& ESI 1) c .CP e- CR bI' [o '7 

N I Ae SB Se SN CU S Lc- E1' 3jCe r_ 7'' :7 A~ce, IC1 , b e S C,0 
E. BORE STRESS 

R . CRACKDATA 
SPEED- (RPMF -- STRESS - - ----- ________ _____ 7. 

U.S. IMAC TEMP.  

1. 2180 % (KS r1. A-CR-OP (1800 RPM) (IN.) 
2. 260 12O) (K L . - 2. A-CR-OS (OVERSPEED) (IN.) 

9. SERVICE DATA 

1 . OPER. TEMP. METAL TEMP. HUB (OEG.F) 
--- -- - -.- -

2. ESTIMATED MAX A/DS (IN/HR)IS 

,3, E~sronE-D m Lc2Acr size, 2 Dr x opRim Ce. c,~. c ceoVv c 
oo C bL.CUL,4TD CEACk. sizc 7 e6eAreR,e-1s c A_ CU __ _5 

G. S DATA.  

2.---- E T M MAX.D/D

-*1



ID # : 0080101102

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B MATERIAL PROPERTIES (HJB) C. MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE TB 

2. UNIT KEWAUNEE 12. SUPPLIER: DVALE HEPP STALLS C 
3. CUSTOMER: WISC. P.S. 3. Y.S. (KSI) 
U. LP1 4. U.T.S. (KSI) 2. U.T.S. (KSI) 

5. LOCATION GEN 5. ELONGATION 3. ELONGATION 
6. DISCU 6. P.A. 4. R.A.  
7. TEST NO. TD44559 7. FATT DEG.F) 5 FATT (DEG.F) 

8. R.T. IMPACT(FT.LB.) 6. R.T. IMPACT(FT.LB.) 
9. U.S. IMPACT TEMP. 7. U.S. IMPACT TEMP.  

- - -. _ _ -- 10. U. . DEG .F) _ . (DEG.F) . -- _3. IMPACT ENG. . U.S. IMPACT EN.  
(F..LB.) (FT.LB.  

11. U.S. KIC 9. U.S. KIC 
(KSI*SQRT(IN.)) (KSI*SQRT(IN.)) 

0. CHEMIS TRY 
- f~L~6 ~ ~ P ~ LCR 2 5. FATT~c (DGF 

N I bAS 6,, SB 4,e SN A 

E. BORE STRESS F. CRACK DATA 
SPEED fPPMJSTPE ____' 

1. 1800 KSI 17 A-CR-OP (1800 RPM) (IN.) T 
2. 2160 (120% KSI 2._ A-CR-OS ...(OVERSPEED).. IN.) ENG 

G. SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (OEG.F) r ~ . -- .- _____ 
2. ESTIMATED MAX CA/CT (IN/HR) 

3. ST'rARLD rvpy.. 180 SIzE 19 A-CR-/0DP 180- 0 RPM (IN.  

42. Prio OF C cc~. (IZK 2. A-RCR-4 CVECR sizSD-,) _(IN.)e 

1 . PE. TEMP... MTLTM. U DGF 

2. ETIMAED MX DA0T (N/HR

A 
-C 

V

*1 'V



ID If D080101101 

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B. MATERIAL PROPERTIES (H 8) C. MATERIAL PROPERTIES (RIM) 1. BUILDING BLOCK 80 1 . TYPE JCe TA 
2_ UNI (MIN. Y.S. L j1 (KS I) 

TTKEAUNEE 1 2. SUPPLIER: MIDVALE HEPPLNSTALL 'J, YS l -- 3. CUSTOMER: wISC. P. S. 3. Y.S. (KSI) ,1. Y.S* (ksli '4. LPA 1 4. U.T.S. (KSI) 2. U.T.S. (KSI) 5. LOCATION GOV 5. ELONGATION 3. ELONGATION 6. DISCa 6 6. R.A . ELONA 
7. TEST NO. T055599 7. FATT (DEG.F) 4 R.".  

8. RT. IPAC(FT-B)6 . R .T. IMPACT(FT.LB.) 9. U .S . IMPACT TEMP. 7. U.S. IMPACT TEMP.  
DEG.F)(DEGF)I 

10. U.S. IMPACT ENG- 8. U.S. M MG(.E 

11. U.S. KIC 9. U.S. KICRT(B (KSI*SQRT(IN.)) (KSI*SQRT(IN.) 

D. CHEMISTRY 
_ _ cC e <N e sI -,,NP S b c, c ,o2 c c 

NI AS,
4 ~ b, 

L J bse AS bce. SB bee S N 

E. BORE STRESS F CRACKDATA 
SPEED (RPM STRESS CRACKDATA 

1. 1800 (KSI) 1. A-CR-OP (1800 RPM) (IN.) 2. 2160 (120%) KI 2. A-CR-OS (0VERSPEED) IN.  

G. SERVICE DATA 

b 
1. OPER. TEMP. METAL TEMP. HUB (DEG.F) i -- ---- -2. ESTIMATED MAX DA/DT (IN/HR) 

3, esnm~Ar m". cprck czr-, ,9 : b/Drx oprerv He.  

R OPto .FE cuLreD _ eney size-r. CR n CeencL SC-

Is.

Is.

'.5.

'.5-



ID 11 0080101101 

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B. MATERIAL PROPERTIES ( HUB) C. MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE Ce-4 TB 

(MIN. Y.S. (KSI)) 
2. UNIT. KEWAUNEE 1 E E 2. SUPPLIER: .MauVA HEPP STALL -. I __ D , 
3. CUSTOMER: WISC. P.S. 3. Y.S. (KSI) 1. Y.S. (KSI) 
4. LP# 1 4. U.T.S. (KSI) 2. U.T.S. (KSI) 
5. LOCATION GOV 5. ELONGATION 3. ELONGATION 
6. DISC# 3 6. R.A. 4. R.A.  
7. TEST NO. TD60825 7. FATT (DEG.F) 5. FATT (DEG.F) 

8. R.T. IMPACT(FT.LB.) 6. R.T. IMPACT(FT.LB.) 
9. U.S. IMPACT TEMP. 7. U.S. IMPACT TEMP.  

-_ --- DEG.F) -_ ... ..... --- (DEG.F) 
10. Ti.S. IMPC EG. i.U.S. IMPC EG.  

(FT.LB.) (FT.LB.) 
11. U.S. KIC 9. U.S. KIC 

(KSI*SQRT(IN.)) (KSI*SQRT(IN.) 

D. CHEMISTRY 

bE b E ca 6~, ok,c,a 

NI I ,f'AS6Ce S N 1) CAi~ e,9I~e AL 

. BORE STRESS F. CRACK DATA 
SPEED (RP -- STRE SS---*--- ____ _____ 

1. 1800 (KSI) 1. A-CR-OP (1800 RPM) (IN.) 
2. 2160 (120%) (KSI) L - 2. A-CR-OS (OVERSPEED (IN.) 

G. SERVICE DATA 

2.- ESTIMATE MAX-DA-OT-
1. OPER. TEMP. METAL TEMP. HUB (DEG.F) 
2. ESTIMATED MAX DA/OT (IN/HR) 

3, EST1rlATED fthwCeRCat SIZE 1q iA/v P.oER-Tn, ,xRs.(sh) .. .  

. AT-o oF CnterLAoT&D C eACIe. SIZrTo CRlr-le,4Z OC e s/2A /19C 

.... 

---

.. .... ..  

------ 

...



ID 9 : D080101101

A.  

2 
3 
4, 
5 
6 
7

D.  

G.

LP TURBINE DISC INFORMATION 

UNIT IDENTIFICATION B. MATERIAL PROPERTIES UB) C. MATERIAL PROPERTIES (RIM) 
. BUILDING BLOCK 80 1. TYPE 4 TB 

(MIN. Y.S. LI (ISI ) 
. UNIT. - -KEWAUNEE 1 2. SUPPLIER: MDLE HEPP STALL C e' 
. CUSTOMER: WISC. P.S. 3. Y.S. (KSI) 1. Y.S. (KSI) 
. LPU 1 4. U.T.S. (KSI) 2. U.T.S. (KSI) 
. LOCATION GOV 5. ELONGATION 3. ELONGATION 
. DISCA 3 6. R.A. 4. R.A.  
TEST NO. TD60825 7. FATT (DEG.F) 5. FATT (DEG.F) 

8. R.T. IMPACT(F7.LB.) 6. R.T. IMPACT(FT.LB.) 
9. U.S. IMPACT TEMP. 7. U.S. IMPACT TEMP.  

I OG.F)- . -- - - - . .. (EG.F)...8 30. Y.S. (KI)C N.8 .S MATEG 
(F..LB.) (FT.LB.) 

11. U.S. KIC 9. U.S. KIC 
(KSI*SCRT(IN.)) 1 .. (KSI*SRT(IN.)) 

CH -E-M -IS -T R IY C 
cI e CR. ,e, M0 blt6cel 

NI b1,v, A S 6, c-,. e_ B SN ID Ci e, AL t%,.le 
LN ] SN7 AL ' 

BRSTESF. CRACK__DATA ___ SPEED (RPMF- STRESS - --- -----

1. 1800 (KSII1 1. A-CR-OP (1800 RPM) (IN.) 2. 2160 (120%) LKS L -' 

SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F) 
2. ESTIMATED MAX DUA/.T IIN/H ) 

3. ksTrR~ArD rnA*A. cesicy- sizE, A DA /DoT,-,opEetgr,.v AIR-s.E) 6 E oil) 
4. mroo op FiCufT0CZK S12 r0_ _~rC4 OCRAIcX~ 2 , - - - ~

*1



ID 0 : 0080101101

LP TURBINE DISC INFORMATION

A.  
1 

2 
3 
4 
5 
6 
7

4 

I..-

b.c, ~

UNIT IDENTIFICATION B. MATERIAL PROPERTIES C MATERIAL PROPERTIES (RIM) 
. BUILDING BLOCK 80 1. TYPE T B 

U(MIN. Y.S. (KSI ) 
* UIT EWANEE~1 -2. SUPPLIER: MIDVALE HEPPENSTALL C 

. CUSTOMER: WISC. P.S. 3. Y.S. (KSI) 1. Y.S. cKSI) 

. LPN 1 4. U.T.S. (KSI) 2. U.T.S. (KSI) 
. LOCATION GOV 5. ELONGATION 3. ELONGATION 
. DISCt 5 6. R.A. 4. R.A.  
STEST NO. TN14B4 7. FATT (DEG.F) 5. FATTIT (DEG.F) 

8. R.T. IMPACT(FT.LB.) 6. R.1'. IMPACT(FT.LB.) 
9. U.S. IMPACT TEMP. 7. U.S. IMPACT TEMP.  

(MIN.-.S (KS----I))(DEG.F) 
10. U.S. IMPACT ENG. 8. U.S. IMPACT ENG 

8FT.LB.) (FT.LB.  
11. U.S. KIC 9. U.S. KIC 

(SI*SQRT(IN.)) (KSI*SQRT(IN.) 

C H EMIS TRY2 MN SSI ICR MO 

,'1 O, eLAS SN r f A 

RE STRESS F6 CR.ACK__DA.TAT. IMATF 
SPEED (PPMJ--STRESS------

1. 1800 (KSIJ I. A-CR-OP (1800 RPM) (IN.)r 
2. 2160 (120%)- (15).12., A-CR,-OS (OVERSPEED.) (IN.) 

SERVICE DATA 

7. 
OPER. TEMP. METAL 

U .
HUB (IEG.M)PC 

2. ESTIMATED MAX DA/8T (IN/HR)U 

.3, ES rryftTe-D Y)Ifl6J. CrAck 3/2r 4 D)910r x P,&Ai'.- me sYA. C .17,el c....... 

(CAcr- S2IS R Te(IN.CA) C)qeCe- S(2KS

D.  

E.  

G.

'..~ ,. I

I



ID # : 0080101101 

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B MATERIAL PROPERTIES (HUB) C. MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE bc-e. TB 

(MIN. .. I (KS I) 
2. UNIT KEWAUNEE #1 2. SUPPLIER MDVAE_ H P STALL 
3. CUSTOMER: gISC. P.S. 3. Y.S. (KSI) 1. Y.S. (KSI) 
4. LPN 1 4 U.T.S (KS 1 2. U.T.S. (KSI) 
5. LOCATION GOV 5. ELONGATION 3. ELONGATION 
6. DISCU 4 6. R.A 4 . R.A.  
7. TEST NO. TD60804 7. FATT DEG.F) I. FAHB (DEG.F 

8. R.T. IMPACT(FT LB.) I6. R .T . IMPACT(FT.LB.) 
SI.S IMPACT E(. (. U.S. IMPACT TE.  2. SPPL E: F MIVL HEP STL G.  

0___9 U. S. IMPACT EMP. UB. U.S. IMPACT EMP.  
(FT.LB. 3 (FT. LB.) 

11. U.S. KIC) 
(KSI*SQRT(IN.)) 9 U II D. C.ER.ATRY 

M NEST NO. T68 7. FATR eT MO DEG.

EN I As b~i--- sB b~, S N \C, e, AL b),C,e, CU b ~ e, S bc e 

E.9BORE STRESS .F CRAC. I_ T .ATA 
SPEED (RPM)- -STRESS bc e

1. 1800 1% (KSI 1. A0-CR-OP (1800 RPM) (IN.  
2. 2160 (1O) ((SI) 4 ... 2.- A.-CR-O-S (OVERSPEED )--(I.N.) 

G . SERVICE DATAU 

I. OPE1. TEMP. METAL TEMP. HUB (DEG.F) 
2. ESTIMATED MAX DA/FT (IN/HR)( 

9. E37rimnre r'p4'm. ceincr sIZE, g o AA T FopSi9 v8 U..s. MPA)C NGE 

4, em-?o or- CALcuL-Arzb elmew-si25' Tb o ) ~ic41 Cegl eAsize-.94,.f __ 
(FTLB.



ID a : D0801011D1 

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B. MATERIAL PROPERTIES (HUB) C. MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE 7- TB 

2. UNIT (MIN. Y.S. E (iK SI e) 
-2.UNIT _KEWAUNEE f1 - 2. SUPPLIER: MIDVALE HEPPFESTAL * 

3. CUSTOMER: WISC. P.S. 3. Y.S. (KSI) 
4. LPN 1 4. U.T.S. (KSI) 2. U.T.S. (KSI) 
5. LOCATION GOV 5. ELONGATION 3. ELONGATION 
6. DISCO 1 6. R.A. 4. R.A 
7. TEST NO. TD44558 7. FATT (DEG.F) 5. FAYT (DEG.F) 

8. R.T. IMPACT(FT.LB.) 6. R.T. IMPACT(FT.LB.) 
9. U.S. IMPACT TEMP. 7. U.S. IMPACT TEMP.  

___(DEG.FJ -(DEG.F) 

10. U.S. IMPACT ENG. 8. U.S. IMPACT ENG.  
(FT.LB.) (FT.LB.  

11. U.S. KIC 9. U.S. KIC 
(KSI*SQRT (IN.),) K3 SISRTCIN .  

0. CHEMISTRY P7.T TE M 

N I AS2. SB -, 5 ~ e ALA cuC. CU e a.  

E.BO8RE STRESS . U.S.MCRACKPDTT 
SPEED (PPMFT_ -STRESS-- - _ _~~~-- _ ___ 

1. 100 (KSN 1. A-CR-OP (1800 RPM (IN.I 

G. SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F) 
2. ESTIMATED MAX DA/0T (IN/HR) 

3. srn~ftf-D m;9.einqc/ sizs, 4z' DVq/or x, ocZ17.,r e-S 

e.r, a C9C&197- e'CA S?- 70CRP/ld,9L Co~eCA S/ZC 919cheL _ __ ___

4.

4.

~hv

. ... ,. ..



ID a : 0080101101

LP TURBINE DISC INFORMATION

A. UNIT IDENTIFICATION 
i. BUILDING BLOCK

2. UNIT 
3. CUSTO"ER: 
4. LPN 
5. LOCATION 
6. UES C a 
7. TEST NO.

80

KE.AUNEE A1 
IS5C. P.S 

2 
T055410

D. CHEMISTRY

B. MATERIAL PROPERTIES (HU e) C. MATERIAL PROPERTIES (RIM) 

(MIN. Y.S. SI)) 
2. SUPPLIER: MIDVALE HEPPENSTALL o 

4. .T.. (51)2. U.T.S. (KSI) 
5. ELONGATION 3. ELONGATION 
6. R. A. I4. R.A.  
7. FATT (DEG.F) 5. FATT (DEG.F 
8. R.T. IMPACTIFT.LB.) 6. R.T. IMPACT(FT.LB.) 
9* U. S. IMPACT TEMP* 7. U .S . IMPACT TEMP.  

(DE G. F) (DEG.F ) 
10. U.S. IMPACT ENG. 8. U.S. IMPACT ENG.  

(FT.LB.) (FT.LB.)P 
11. U.S. KIC 9. U.S. KIC 

(KSI+SQRT(IN.)) (KSI*SQRT(IN.,))

MCe. Sce E. cp ~ 
FJ A§ E~ _ ]

%I ASC

E. BORE STRESS 
SPEED (RPM) STRESS

1. 1800 
2. 2160 (120%)

SS C,e_ SN bc 
r- EI F.b- e

F. CRACK DATA 

1. A-CR-OP (1 
2. A-CR-05 (0

(KSI 
KSI)

cu ba, c, 

800 RPM) (IN.) 
VERSPEEDI (IN.)

G. SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F)  
2. ESTIMATED MAX DA/OT (IN/HR) 

E. CST'mA TED x RA. CeAtt S12, 19 D/ DT-)(PERATING H4R3.64a) f 

'. RATo OF CALtLATEtD CC SIZE Tio CR#rCiAL C.Re: SIZE, iq9 14c

bc-, e-' 

Li

2



S

Critical crack size.

The critical crack size at 1800 rpm and at design overspeed is presented 
in Appendix A, Section F. It is calculated using the following re
lationship: Kb,c,e

WESTINGHOUSE PROPRIETARY

-25-
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RESPONSES TO SITE SPECIFIC QUESTION I.D 

(WESTINGHOUSE PROPRIETARY) 
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ID 0 : 0080101101

A.  
1.  

2.  
3.  
4 .  
5.  
6.  
7.  

D.  

E._ 

G.

LP TURBINE DISC INFORMATION 

UNIT IDENTIFICATIONT. MATERIAL PROPERTIES (HUB) C MATERIAL PROPERTIES (RIM) 
BUILDING BLOCK 80 1. TYPE TB 

(MIN.~~~' Y.S Eg e- ); 
UNIT .. _-KEWAUNEE -1 2. SUPPLIER: MIDVALE HEPPENSTAL t 
CUSTOMER: WISC. P.S. 3. Y.S. (KSI) 09.000 1. Y.S. (KSI) 105.000 
LP# 1 4. U.T.S. (KSI) 119.500 2. U.T.S. (KSI) 118.500 
LOCATION GOV 5. ELONGATION 24.0 3. ELONGATION 25.0 
DISCo 1 6. R.A. 68.5 4. R.A. 65.0 
TEST NO. T044558 7. FATI (DEG.F) -120.0 5. FATI (DEG.F) -120.0 

8. R .T . IMPACT(FT.LB.) 90.0 6. ?. T . IMPACT(FT.LB.) 90.0 
9. U.S. IMPACT TEMP. 75.0 7. U .S . IMPACT TEMP. 0.0 
S(DEG.F) - B (DEG.F) 

10. U.S. IMPACT ENG. 90.0 . U.S. IMPACT ENG. 90.0 
(FT.LB. ) (FT.LB.) 

11. U.S. KIC 214.66 9. U.S. KIC 210.94 
(KSI*SRT(IN.)) 1(KSI*SQRT(IN.) 

CHEMISTRY Ib, -- F01LI7J-

N I ,C SB R.A. NI j. 8Je. CU 
D [.:o 0 2 3:] E[. 0 L-6j'bg,0 

BORE STRESS F. CRACK_ DATA7F DG )2 
SPEED (RPM4 STES 

1. 1800 (KSI 1)0 0 00 1. A-CR-OP (1800 RPM) (I N.) .71 
2. 2160 (120%)_ KSI 630 8 2.R.A-ICR-OSMT(OVERSPEED) IN.) 

SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (OEG.F) 
2. ESTIMATED MAX DA/0T (IN/HR) . IP 
3. rmrr Srn,- - TqX.CeAC/g slz&, 4& JZ9/O7 x oPEeq77Na HeIS, _10 

eg, op C94Ce49rL, etrcA 5/2-, flC,7c- CegcK vyze, 9A,40J_ -- --



ID 0 : 0080101101

A.  
1 .  

2.  
3.  
4.  
5.  
6.  
7.  

0.  

-- E.  

G.

LP TURBINE DISC INFORMATION 

UNIT IDENTIFICATION B. MATERIAL PROPERTIES (IUB) C. MATERIAL PROPERTIES (RIM) 
BUILDING BLOCK 80 

UNIT KEWAUNEE 01 -- 2. UPPLE VAL HEPP STALL 
CUSTOMER: WISC. P.S. 3. Y.S. (KSI) 99.000 1. Y.S. (KSI) 99 
LP# 1 4. U.T.S. (KSI) 113.500 2 U.T.S. (KSI) 11 
LOCATION GOV 5. ELONGATION 25.0 3. ELONGATION 
DISC# 3 6. Q.A. 64.3 4. R.A.  
TEST NO. T860825 7. FATI (OEG.F) -120.0 5. FATT CPEG.FR 

8. R.T. IMPACT(FT.LB.) 98.5 6. R.T. IMPACT(FT.LB.) 
9. U.S. IMPACT TEMP. 75.0 7. U.S. IMPACT TEMP.  

2 SUP IE . M.. VAE.F HEPP-STALL 

10. U.S. IMPACT 99.5 EG .  

(FT.LB.) (FT.LB.  

11. U.S. KIC 215.19 9. U.S. KIC KSI*SCRT(IN. L - (K SISR T (KISNI.  

CHEMISTRY - bc Ie EzCIR lCl9 - O e e --- -- 6,,e 
.'P-- r5.100o .8l'.  

IAS e B Cj SNba 33ELNATO 

B-ORE STRESS - _ F. C -RAC ,K D ATA --- ------- _ 

1. 1800[ 
2210(10 KI) 5972.. ,A-CR-OS. OVER SPEED (I N.42 

SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F) 
2. ESTIMATED MAX DA/UT (IN/HR) 

3 , tS T I M BT F t) T mA- . c e si -s Iz E I > A / D / 'r yp R~ r IW N MR .S .( l o.) = f e9 U . S . K I C 

4.nro AuOF FLC,'LATeD> CeZACI4_SlZr r CRjr,/C4Z _CeR9C S/Z;k, __/V/9c,.~7~

--------------

70.9 

69.5 
-75.0 

69.5 

79.17



ID D 080101101 

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B. MATERIAL PROPERTIES (HUB) C. MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE b beo> TB 

(MIN. Y.S. 90 (KSI)) 
2. UNIT KEAUNEE 01 2. SUPPLIER: MIDV H eE9 L1be Cs , e.e 
3. CUSTOMER:*~S.PS 3. Y.5. (KSI) 94.500 1. S.. i (S1) 98.000 
4. LPN 1 4. U.T.S. (KSI) 113.000 2. U.T.S. (KSI) 115.500 
5. LOCATION GOV 5. ELONGATION 22.5 3. ELONGATION 25.0 
6. DISC# 4 6. R.A*I 64.0 4. R.A. 72.9 
7. TEST NO. TD60804 7. FATT (DEG.F) -118.0 5. FATT (DEG.F) -118.0 

8. R.T. IMPACT(FT.LB.) 78.5 6. R.T. IMPACT(FT.LB.) 94.0 
9. U.S. IMPACT TEMP. 75.0 7. U.S. IMPACT TEMP. -50.0 

______ ______(DEG.F) (DEG.F) 
10. U.S. IMPACT ENG. 78.5 8. U.S. IMPACT ENG. 94.0 

(FT.LB. ) ( FT .LB. ) 
11. U.S. KIC 186.70 9. U.S. KIC 208.95 

(KSI*SQRT(IN. ) (KSI*SQPT(IN.I 

D. CHEMISTRY 
c I c M E1.21!'e- sIP e.., DC,e, M 0-C, 

NI ' ' As sB bc,SNe. AL CU c be, bcr
1: 0-70 - £:--J j0 E0 

E. BORE STRESS F CRACK DATA 
SPEED (RPM) STRESS- - b .  

1. 1800 (KSI) 49.600 1. A-CR-OP (1800 RPM) (IN.) .6 
2. 2160 (120%) (KSI1 58.200 2. A-CR-OS fOVERSPEED) (IN.) .27 

G. SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F) L9 
2. ESTIMATED MAX DA/DT (IN/HR) 

3. Esrm-TE Tx. CAct SIZE, 9 &ZF/DT. OP-ERrtvG HZS. (1J rE/S 
4, emno OF CALCUArED CCAelCsszar To Che7ic C4e. A r9/4 ____ _ o
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LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B. MATERIAL PROPERTIES (JB) C MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE c TB 

2. UNIT KEWAUNEE N1 2. SUPPLIER: MIDVAL HEPPESTALL c'4' 
3. CUSTOMER: WISC. P.S. 3. Y.S. (KSI) 99.000 1. V.5. (KSI 99.500 
4. LPN 1 4. U.T.S. (KSI) 117.000 2. U.T.S. (KSI) 116.500 
S. LOCATION GOV 5. ELONGATION 23.7 3. ELONGATION 25.6 

6. DISCa 5 6. R.A. 65.6 4. R.A 72.2 
7. TEST NO. 7NI404 7 . FATT (DEGF -120.0 5. FATT (DEG.F1 -120 0 

8. R.T. IMPACT(FT.LB.) 103.0 6. R.T. IMPACT(FT.LB.) 107.0 
9. U.S. IMPACT TEMP. 75.0 7. U.S. IMPACT TEMP. -50.0 

(DEG.F) ...- - (OEG.F) 
10. U.S. IMPACT ENG. 103.0 8. U.S. IMPACT ENG. 107.0 

(FT.LB. ) (FT.LB.  
11. U.S. KIC 220.31 9. U.S. KIC 225.29 

(KSI*SRT(IN.) (KSI*SQRTIN.)) 

0. CHEMISTRYUS IMP TM 7 2- 5~~10 U.S.f IMo ENG 103.0 C'e----- O 

AS SBSN'IC.AL' 
C, E3 -j24 E :1el -c e, --eC L-] , , , 'j 

E.. BORE STRESS F. CRACK DATA11 U.S.KI22 
SPEED (MPMATRILSTRESSPROPE 

1. 1800 (K S 1 f~.500I 1 .A-CR-OP (1800 RPM) (IN.) 38 
2. 2160 (1202) (KSIUP (.) 6 

G. SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F) R77.  

2. ESTIMATED MAX DA/FT (IN/HR) 
.3. r rD j#X. CRk SZ,9 D~6. R.T. IP ACTr)TLB.) x~~~~. o(DEG.F)~. 'w 0 

Rano OP CP)LCu LArp Ce3 r G/2' ro Cger,&,L CReAet S2e, 41/9e, ZLoRJ Ce--- -

8.-.S. IA -NG. .  (F T .L 8.-------

......~~~9 U.S. KIC .......



ID 0 : 0080101101

4.

4.

4.

4.

4.

4.
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MCC

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B MATERIAL PROPERTIES IH 8) C MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE C TA 

2. UNIT KEwAUNEE 91 2. SUPPLIER: MIDVALE HEPP STALL6Xe. -;I-, 
3. CUSTOMER: ISC. P.S. 3. Y.S. (51) 99.000 1. Y.S. (512 99 
4. LP# 1 4. U.T.S. (SI) 117.000 2. U.T.S. CKSI) 17.000 
5. LOCATION GOV 5. ELONGATION 23.6 3. ELONGATION 24.5 

6. DISCO 6 6. R.A. 64.7 4. R.A. 71.3 7. TEST NO. T055599 7. FATI (DEG.F 0.0 5. FAP T (DEG.F) 0.0 
8. R.T. IMPACT(FT.LB.) 84.0 6. R.T. IMPACT(FT.LB.) 92.5 9. U.S. IMPACT TEMP. 75.0 7. U.S. IMPACT TEMP. 0.0 

(DEG.F) HEPP 
1. U.S. IMPACT ENG 84.0 8.KI US. )EG.92 IMPACTLENGATION.  

(FT.LB.LB (FT.LB.  9. U.S. IC 191.81 9. U.S. KIC 20.67 
(KSI*SORT(IN.) (KSI*SQRT(IN.) 

0. CHEMISTRY 
CMN S I M~ bc, CR b, 

E. 2 / . ~ 2E ~ L.09 / &0 E-9]1 .611 4~e t.3J -- o7'
N I ,C AS S SB b e_ CU N Lcub ,e 

E774,1 rJb, c-,e E-:7Lo0 
E. BORE STRESS F. CRACKDATA - --- SPEED -(RPM-1---STRE SS- - -----

1. 1800 (KS I) F43.5001 1. A-CR-OP (1800 RPM) (IN.) 69j 2. 2160 (120%) (((SI) j9.5OQ 2. A-CR-OS IOVERSPEED) (IN.) E52 9 

G. SERVICE DATA 

I. OPER. TEMP. METAL TEMP. HUB (DEG.F) 9 2. ESTIMATED MAX DA/OT SIN/HR) 

3, rS1nrTE- fl s. Ckn GlZeJ,9. h/r C 

RATI-,. OP CALC.LrT~b (!REICV 3JzEre Ce7inCAL- CXZL& S/26-, c_ __ 99.000--
117.000
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LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B MATERIAL PROPERTIES (HJB) C MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE TB 

2. UNIT KEWAUNEE #1 . . 2. S LE HEPP NSTALL- , 
3. CUSTOMER: WISC. P.S. 3. Y.S. (KSI) 103.000 Y.S. (KS!) 104.00 
4. LPh 1 4. U.T.S. (KSI) 118.000 2. U.T.S. (KSI) 119.00 
5. LOCATION GEN 5. ELONGATION 25.7 3. ELONGATION 26.  
6. DISCN 1 6. R.A. 69.3 4. R.A. 70.  
7. TEST NO. TD44559 7. FATT (DEG.F -120.0 5. FAT (DEG.F -120.  

8. R.T. IMPACT(FT.L9.) 96.0 6. R.T. IMPACT(FT.LB.) 86.  
9. U.S. IMPACT TEMP. 75.0 7. U.S. IMPACT TEMP. -50.  

0. U.. I C 9.00DEG.F) 
8. R.T.IMPACT ENG. 96.  

(FT.LB.) (FT.LB.) 
11. U.S. KIC 216.30 9. U.S. KIC 204.9 

(KSI*S2RT(IN.). S (KSI*S1RT(IN.19 

0. CHEMISTRY N3 EL O SI NGAT 'el. R.A 70.' 'EVIJ 
C2 7E-09J E009 ~ ~ ~ 46 

141I c AS 6,e SB ce SN A ALb,~ S~L4 1 L'3~~~~~5 FAT 5DE.F -120.02AE 1- 3003 

E. BORE STRESSIMPACT T -.  
SPEED (P~M)- STPES5 

C___ __ 

1. 1800 ( S 150 J7 I. A-CR-OP (1800 RPM) (IN.) EG 9 
2. 2160 (120%) (KI--156:30 0' 2.- A-CR-OS..C.OVERSPEEDI -(IN.)486 

G. SERVICE DATA 

. OPER TEMP ETAL TEMP. HUB (DEG.F)CEIT 
2. ESTIMATED MX DA/.T (IN/HR 

.3. -SPTWAE-ED M S ZE, 4 v.DiR SD r xoA/b6 

4. SITo OF CALCuILAT(.D URC S I. r S 7/T Cor, - CE7N S/ ZE, C _-O

-- -- -- -- -- -

L&J

Radktm

I ; I I ! 7 "..
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LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B. MATERIAL PROPERTIES HU 1. BUILDING BLOCK 80 1. TYPE 
2. UNIT KEWAUNEE #14

4
1-4 CKSI)) c 2. UNIT K~AUNEE Ul2. SUPPLIER: MIDVALE HEPPNSLL ,e.PC 

.3. CUSTOMER: WISC. P.S. 3. Y5 (KSI) 0050 . Y*5* (ksi) 102.500 4. LPu 1 4. U.T.S. (KSI) 5. LOCATION GEN 5. ELONGATION 4113.50 2.3 S.ELONGA IN 2.5 
1..524.5 

3.CEONGAOON 
GEN 

6. OISC# 2 6. .A. 7. F .A. 71.3 7. TEST NO. T055409 7. F AT T 120.0 5. FATE RAEG.F) -1 20 0 8. R .T. IMPACT(FT.LB.) 110.0 6. R.T. IMPACT(FT.LB3.) 12 6.:0 9. U.S. IMPACT TEMP. 75.o 7. u.S. IMPACT TEMP.
(2EG.F) HEPP 10. U.S. IMPACT ENG 110.0 ( ENG. -50.0 

B.*US..TPAC.ENG.126.  
* R FT.LB. (FT.LB.) 

11. U.S. KIC 229.67 9. U.S. KIC 248.89 (KSI*SQRT(IN.) .,.(KSI*SORTIIN.)) 

0. CHEMISTRY 
- C. MN /, e S Ib C p CV CR b~ce-- MO cy. v c E- 2_3 f.29' E017' L.00OBJ E. 7D .37 ELI'? 12 

N I bc, 0 5cAeS S B SNbce. SN AL L2 e. CU c , E33 b'ce E. 00 2g6C e- / . 0I1/ S7- 6,~I [ 

E. BORE STRESS 
F RC~DT NS TALLKDTA 

SPEED- (RPMV SES - __ 1. 180 IKSI) 52 900.500 
00 1. A-CR-OP (1800 RPM) (IN.) 13 .  2. 2160 (120%) (KSI L6O000 

2A-CR-OS (OVERSPEED) (IN.) 2~ 

G. SERVICE DATA 

I. OER. TEMP. METAL TEMP. HUB (OEG.F) rB 2[.  
2. ESTIMATED MAX DA/OT (INIHRI 

3., rsrirn reD mA~t. CeAcr S I 7EI3.>K/ D7-x opAs,7nrn a~ /si L.o74. ---- --- 

P-AnTo op CqLCL~,TCr CIECk- SIZC" 7-6 CgiCl

70.7 
-120-0
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LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B MATERIAL PROPERTIES (%UB) C MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE TB 

(MIN. Y.S. [Ego1 (4(51)1 
2. UNIT KEWAUNEE 01 2. SUPPLIER: MIOVAff HE TALL 
3. CUSTOMER: ISC. P.S. 3. Y.S. (KSI) 99.00 1. Y.S. iKsI) 4. LPit 1 4. U.T.S. (KS5) 116.500 2. U.T.S. (KSI) 
5. LOCATION GEN 5. ELONGATION 22.5 3. ELONGATION 
6. DISC# 3 6. R.A. 69.9 4. R.A.  7. TEST NO. T060823 7. FATT (DEG.F) -120.0 5. FATT DEG.F) 

B. R.T. IMPACT(FT.LB.) 82.5 6. R.T. IMPACT(FT.L8.) 
9. U.S. IMPACT TEMP. 75.0 7. U.S. IMPACT TEMP.  

- -D-. Y. (DEG. (DEG.F) 
. IMPACT ENG. 82.5 8. U.S. IMPACT ENG (FT.LB.LB (FT.LB.  

11. U.S. KIC 195.93 9. U.S. KIC 
. (KSI*SRT(IN.) L (KSI*SQRT(IN.  

0. CHEMISTRY 
C b, c, MN bc SI bc e .... Pi c CR MO% . V 

[NI1b41 AS 6 Ce, ~Bb4. SNce A L A, cu 
_ cb c -: 

E1 BORE STRESS 
SPEED (RPM)- STRESS--- 6 ~ '. CRCeDT 

_ 
I-C.  (KSI)99.000 

1. 180 (K1 15.0] 1. A-CR-OP (1800 RPM) (IN.) F459 2. 2160 (120%) (KSI)- E5970l .2. A -CR-OS 0OVE RSPEED) (I N. 3 L.45C 

1. 

SERVICE DATA 

I1. OPER. TEMP. METAL TEMP. HUB (DEG.F) [2 33 
2. ESTIMATED MAX DA/DT (IN/HR) 6I 

-4 EsrrnreD np)&CRcjL'SlZE- ,q -- Dj/D7rx6PtPR-rfh4& A,):7.58 

4. qEr,- OP CA~f.L~lr-D CRAqCi S12E' r-c, iCPe-j,e- C~oq-k 3/2r, Ieg/,gc =~fic_ 2 2 .5----

I-u

105.000 
121 .000 

24.5 
71. 3 

-120.0 
112.0 
-50.0 

112.0 

236.74
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LP TURBINE DISC INFORMATION

A. UNIT IDENTIFICATION 
1. BUILDING BLOCK

2. UNIT 
3. CUSTOMER: 
4. LPN 
5. LOCATION 
6. DISCA 
7. TEST NO.

80

KEWAUNEE A1 
WISC. P.S.  

1 
GEN 
4

TD5 5583

B. MATERIAL PROPERTIES (HUB) C 
1. TYPE bec TB 

(MIN. Y.S. E90.5 (S ) 
2. SUPPLIER: MIDVALE HEPP _NSTALL A,Ce 
3. Y.S. (KSI) 107.00! 
4. U.T.S. (KSI) 118.500 
5. ELONGATION 22.7 
6. R.A. 68.2 
7. FATT (DEG.F) -120.0 
8. R.T. IMPACT(FT.LB.) 109.5 
9. U.S. IMPACT TEMP. 75.0 

(DEG.F) 
0. U.S. IMPACT ENG. 109.5 

(FT.LB.) 
11. U.S. KIC 236.05 

(KSI*SQRT(IN.))

. MATERIAL PROPERTIES IRIM)

1.  
2.  
3.  
4.

Y.S. ( KSI) 
U.T.S. (KSI) 
ELONGATION 
R.A.

5. FATT (DEG.F) 
6. R.T. IMPACT(FT.LB.) 
7. U.S. IMPACT TEMP.  

. (DEG.F) 
8. U.S. IMPACT ENG.  

(FT.LB.  
9. U.S. KIC 

(KSI*SQRT(IN.))

0. CHEMISTRY
C MN SI 4 c 

[ .26]1 E. 2 [.52 / [.0 1: 1

N I 
[3 .3 8]6/ e

P b,c,e c .008]

[ 022]b _c N 173 ',eC

CR be.e 
Li .622 j

L

FMO 

CU ,ce 
2-

v A ce.  
E.2] '  

S beC, 
1. 00 7

E. BORE STRESS 
SPEED (RPM) S 

1. 1800 
2. 2160 (1201)

TRESS -
4 e 

(KS I) r49.6 0 01 
(KSI) L158.200]

F. CRACK DATA 

1. A-CR-OP (1800 RPM) (IN.) 
2. A-CR-OS (OVERSPEED) (IN.)

G. SERVICE DATA 

1. 0ER. TEMP. METAL TEMP. HUB (DEG.F) F1 95 
2. ESTIMATED MAX DA/DT (IN/HR) 356x/o 

8'ESIMAr4TC - n, ce CtC SIZE, a= 3>/or x0PEA9rTive tes. .j) 1-a S...  

4. RAqro OF CALCULATrD CRC SIZK 7 Ce/rDCAL ej694k SIZE, </4. 0L3 6 c~e.

,: O 

C,TO7 .5o 
118.500 

24.*0 
72. 3 

-120.0 
137. 5 

-100.0 

107.5 

234.29

A,"

A-3scbe

I
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A. UNIT IDENTIFICATION 
1. BUILDING BLOCK

2. UNIT 
3. CUSTOMER: 
4I. LP# 
5. LOCATION 
6. DISCU 
7. TEST NO.

80

KEWAUNEE 01 
wISC. P.S.  

1 
GEN 
S 

TD5 326

LP TURBINE DISC INFORMATION 

B. MATERIAL PROPERTIES (H B) 
1. TYPE ce 

(MIN. Y.S. 0. '(KSI 
2. SUPPLIER: M MIVAL HEPP 
3. Y.S. (KSI) 
4. U.T.S. (KSI) 
5. ELONGATION 
6. R.A.  
7. FATT (DEG.F) 
8. P.T. IMPACT(FT.LB.) 
9. U.S. IMPACT TEMP.  

(DEG. ) F) 
10. U.S. IMPACT ENG.  

(FT.LB. ) 
11. U.S. K IC 

(KSI*SQRT(IN.))

TB
C. MATERIAL PROPERTIES (RIM)

)) 
POSTALL] es 

98.000 
115.500 

21.4 
62.3 

-112.5 
98.0 
75.0 

98.0 

213.59

1.  
2.  
3.  
4.  
5.  
6.  
7.  

8.  

9.

Y.S. (KSI) 
U.T.S. (KSI) 
ELONGATION 
R.A.  
FATT (DEG.F) 
R.T. IMPACT(FT.LB.) 
U.S. IMPACT TEMP.  

.(DEG.F) 
U.S. IMPACT ENG.  

(FT.LB.) 
U.S. KIC 

( SI*SQRT(IN.))

95.*500 

23.8 
70.*3 

98.0 
-50.0 

98.0 

210.99

D. CHEMISTRY 
C C 
[.27' V* 46 S

N 1c 4 
3./

00 8
C7R kcce

- [13:7/ e

S B 
E-3 E

E. BORE STRESS 
SPEED ( RPM) STRE SS 

1. 1800 (KSI) 50.500 
2. 2160 (120%) (KSI) L58.40w

F. CRACK. DATA 

1. A-CR-OP (1800 RPM) (IN.) 
.2. A-CR-OS (OVERSPEED) (IN.)

G. SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F) 17 b , 
2. ESTIMATED MAX DA/DT (IN/HR) [.228 .x/03

3, EST m ATED > tf -AC AC L S IZE , 9 /D r oP R47- lNe, m (C,{/ .) :fo' j7 Xp 

0 3ATio oF CaLCuLAr"f) Cfrkq SIZ6 r g CRitc4L deqck sz/~ SfZL, ac . a

4 e

SN ' 
,C-_74
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A.  
1.  

2 
3.  

5.  
6 
7 

D.  

E.  

G.

LP TURBINE DISC INFORMATION 

UNIT IDENTIFICATION B. MATERIAL PROPERTIES (HUB) C. MATERIAL PROPERTIES (RIM) 
BUILDING BLOCK 80 1. TYPE r TB 

(MIN. Y.S. 90.0 _(SI)) 
UNIT KEWAUNEE 01 2. SUPPLIER: M VA HEPPE STALL A c 
CUSTOMER: WISC. P.S. 3. Y.S. (K SI) 94.000 1. Y.S. (KSI) 92 

. LP# 1 4. U.T.S. (HSI) 109.000 2. U.T.S. (KSI) 107 

. LOCATION UEN 5. ELONGATION 24.0 3. ELONGATION 

. DISC# 6 6. R.A. 71.1 4. R.A .  
TEST NO. TD5356 7. FATT (DEG.F) 5. FATT (DEG.F) 

8. R.T. IMPACT(FT.LB.) 109.5 6. R.T. IMPACT(FT*LB.) 1 
9. U.S. IMPACT TEMP. 75.0 7. U.S. IMPACT TEMP. 

(DE G.*F) (DEG .F) 
10. U.S. IMPACT ENG. 109.5 8. U.S. IMPACT ENG. 1 

(FT.LB.) (FT.LB.) 
11. U.S. KIC 221.94 9. U.S. KIC 23 

(KSI*SQRT(IN.)) (KSI*SQRT(IN.)) 

CHEMISTRY 
C b'e MN be b, cPbc C , MO 

4  e eb e.  
r.21' E~7 ~ .2i7' t0-37'1 E.7 ~ .4 

14b4 AS b, ,e so6, SN e AL ,C,e CULCe S Lc r.  
3*E-3 E E- Er-7 L-7 L.ooi 

BORE STRESS F. CRACK DATA 
SPEED (RPM) -STRESS ---- --

1. 1800 (KS I) 43.500 1. A-CR-OP (1800 RPM) (IN.) 8.86 ' 
2. 2160 (120%) (KSI) 49.500 2. A-CR-OS (OVERSPEED) (IN.) 6. 7 

SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F) 
2. ESTIMATED MAX DA/DT (IN/HR) 

_. Esmrir AbnAL.C ACt. S iz& 69 DI9/DT xopPf Ca RS 7 
4. 12tsro OF- CAL~,LATED CR.9Ck. SIZF 7~oCRITIC4LCt s& 4, - EO C, .-- __ -

Mn

.500 .500 
24.6 
71.3 

29.0 
50.0 

29 0 

9.8j

I,' 

I p
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LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION 
I * BUILDING BLOCK 808gAERAgRPRTE HB 

2. UI L B . TYPE T T C MATERIAL PROPERTIES (RIM) . (MIN. Y.S. 90. TCIIS 2. CUNITOMR KEWAUNEE 2ll. S 2. LIR EgM.IDK' S 
3. C M WISC. M ASUPPL IV LE HEPPENSTALL >< .  5 . L C 2 U.S. (KSI y 96.000 * Y.S. (KSI) S. ELONGATIN 114.500 2. U.T.S. (KSI) 

6. LOSCAT O 5O' ELONGATION 24. 
a. EL N AT O 2 .0 

7. T E ST NO. TD4456 0 6. P .A. 
9423 LN; NF 9 000 7 FAT (DEG.F) 67*9 3 LOGA TION040.0 

8* R T IMPACT(FT.LB.) -120.0 5. FATT (DEG.F) 9. U.S. IMPACT TEMP. 90.0 6. R.T. IMPACT(FT.LB. -120.0 
10. U.S. IMPDEG.ENG 7. U.S. IMPACT TEMP.  A0. U.S. -- I DEG-.- -, .F.j-7 

ACFT*LB.) 290.0 8. U.S. IMP IF. . I(D.S CATENG.j -75.0 
11.SQRSl ) 202.2 3 9. U.S. KIC (FT.LB~j96.0 

0 CHE Y(KSI*SQRT(IN ) (KSI*SRT(IN. 212.30 0. CHEMISTRY 
*~~~ N b e., S _ PC 

C e 
AI ~~ C I, cy 6 cebCee 

[ hce.  [sEs h2c7 .0c~ oz c, A ,e L bR ~ , g NI Ce, AS 
LC, 

'-C, S 
E3.58 -7 E.002D'~ E-OIcD L ,C,- L 00 -s e 

* BORE STRESS .0 
SPEED (RPM) - STRESS*--F. 

CRACK DATA..  1*1800 e- 
2* 2160 ( 120 D 5000 bKI 56 300 1* A-CR-OP (1800 RPM) (IN.) 2.2 60 (1 Q~ (SI ' 6. 072. A -CR-OS (OVER PE D 5(IN3] 

G* SERVICE DATA 2 PEE 5 

I OPER TEMP ETAL TEMP HUB (DEG.) 3 2. ESTIATEo M DA/OT sIzR9E) 
/'J c0 ....

o 4. ~ ~ ~ ~ ~ ~ ~ ~ z )g D x~~~b A~ u~ 7~ ~ C~ w~ S Z ~ ~ C ~ ,2 -~ 9 
0P CACU~qti) .,24
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LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B. MATERIAL PROPERTIES (HUB) C MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE 

2. UNIT KEWAUNEE #1 2. SUPPLIER: MIDVALE HEPPESTALL,4e
3. CUSTOMER: wISC. P.S. 3. Y.S. ((SI 31.00 1 Y.S. ('SI) 35.0 4. LP# 4. (KS5) 140.500 2. U.T.S. (SI) 146.500 
5. LOCATION GOV 5. ELONGATION 22.0 3. ELONGATION 7 
6. DISCa 2 6. R.A. 65.4 4. R.A.  5..  7. TEST NO. TD55610 7. FATT (DEG.F) -120.0 5. FATT (DEG.F -120.0 

B. R .T . IMPACT(FT.LB.) 72.5 6. R .T . IMPACTCFT.LB.) 72 .5 
9. U.S. IMPACT TEMP. 75.0 7. U.S. IMPACT TEMP. -75.0 _ _ 

- -(DEG.F) (DEG .F 
10. -U.S. -ItPACT ENG. 72.5 8. U.S. IMPACT ENG. 72.5 

(FT .LB. I (FT.LB.) 
11. U.S. '(IC 207.84 9. U.S. KIC 210.67 

('SI*SQRT(IN.) I .- (KSI*SQRT(IN.1) 

0. CHEMISTRY 

- MN bce_ e.1  ,~ c-O P C R C f~NLe .  

N I b4 ASJ4C S802~ be iA AL CUA E3.5jb,4e-TYP f .0 6<, T-S0 _r -D 

E. BORE STRESS (F . CRACK DATA 
1. 1800 (1) [52.90Y 1. A-CR-OP (1800 RPM) (IN.) 5.10 

2. 2160 (1201 (KS0I) ..000 2. A 0-CR-OS 0VERSPEED) (IN.) 3.8.  

G. SERVICE DATA FATT- (DEG.F)--120.0 

1. OPER. TEMP. METAL TEMP. HUB (EG.F) 2AT E.  
2. ESTIMATED MAX DA/MT (IN/HR) 3. £S'rnAD ?VA-%.CeAC~ Sa~, ,-DR/r $O~2,~~iM3.eSELONGATION 4 e~ 

c/. R.A4 
5.FTT(ETF

'7.-
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A 

2.  3.  
0.  
5.  
6.  
7.  

E.  

G.

LP TURBINE DISC INFORMATION 

UNIT IDENTIFICATION B. MATERIAL PROPERTIES (HUB) C. MATERIAL PROPERTIES (RIM) 
BUILDING BLOCK 80 1. TYPE 8, 0e, TB 

UNIT KEwAUNEE 91 2. SUPPLER: MIDVALE HEPP NSTALL 
CUSTOMER: WISC. P.S. 3. Y.S. (KSI) 03.000 1. Y.S. (KSI) 03 
LP4 2 4. U.T.S. (KSI) 115.000 2. U.T.S. (KSI) 11 
LOCATION GOV 5. ELONGATION 24.0 3. ELONGATION 
DISC# 3 6. R.A 68.8 4. R.A.  
TEST NO. TD55550 7. FATT (DEG.F) -100.0 5. FATT (EG.F) 

8. R.T. IMPACT(FT.LB.) 100.5 6. R.T. IMPACT(FT.LB.)1 9. U.S. IMPACT TEMP. 75.0 7. U.S. IMPACT TEMP.  
2. SUPL ERG.F) V H S EG.F) 

10. U.S. IMPACT ENT. 100.5 8. U.S. IMPACT ENG.  
(FT.LB. ) (FT.LB.) 

11. U.S. KIC 221.60 9. U.S. KIC 
(KSI*S1RT(IN.. Y .(KSI*SQRT(IN.) 1 

CHEMISTRYI C 7J'
N2~ b C R V~e ~ ~ L.  

BORE STRESS F. CRACK_ DATA ___ 
SPEED (RPM) ( 1RESS 1.~~Q R.A* KS124 

1. 21800 1.SI AS.40 D~~lACR-OP (1800 RPM) (IN.)59 
2 210(120%) (KSI) L59 700 2A-R-OS(VEPED (I.  

SERVICE DATA 

I OPER TEMP. METAL TEMP. HUB (DEG.F) 
.33 

2. ESTIMATED MAX DAUDT (IN/HIA 

3(K Q I (KopQR(I.) MR). i RcJ' 7 A/ 1) 7- O 9C M (IN.) s e
1. r 180 (KSII-TEJ 5Ek IE 2.0 1.7-et A-CR-0P (100RP) N. 59

. 500 
.000 
25.5 
71 . 1 
00.0 
00.5 

-50.0 

100.5 

22.11

:loom
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LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B. MATERIAL PROPERTIES (qUBI C. MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE TB 

2. UNIT KE*AUNEE #1 2. SUPPIER: M A E HEPP STALL 
3. CUSTOMER: WISC. P.S. 3. Y.S. (KSI) 07.50 1. V.5. (KSI) 107.00 4. LP4 2 4. U.T.S. (KSI) 122.000 2. U.T.S. (KSI) 119.500 
5. LOCATION GOV 5. ELONGATION 23.7 3. ELONGATION 24.5 
6. DISC8 4 6. R.A. 68.8 4. R.A. 71.9 7. TEST NO. T055582 -7. FATT (DEG.F) -120.0 5. F AT T (ODE G.F)1 -120.0 8. R.T. IMPACT(FT.LB.) 102.0 6. R.T. IMPACHFT.LB.) 113.5 

9. U.S. IMPACT TEMP. 75.0 7. U.S. IMPACT TEMP. -100.0 
- ------(DEG.F) -- .. IDEG.F 10. U.S. IMPACT ENG 102.0 8. U.S. IMPACT ENG. 113.5 

(FT.LB. ) (FT.LB. I 11. U.S. KIC 227.89 9 U.S. KIC 240.54 
(KSI*SRTIN.) N 0 7 F T ( -0(KSI*SRT(IN.  

0. CHEMISTRY 
1. US IM ENG 12. 0 

E- _q2 M JIDO~6~f~ .2 

.1 b,0,e AS & e, SB SN e, ALjOe CU 6e 

E..1 BORE STRESS F. CRACK DATA 
SPEED (RPM)--- STRESS'- - - ___ ----

1. 1800 KS 19.60b 1. A-CR-OP (1800 RPM) (IN.) 2.~~~~1 Y.S. (10%KSI)8.0 S 2. A-CR-OS OVERSPEED ( ) 

3. 

SERVICE DATA 

5. 

OPER. TEMP. METAL TEMP. HUB (DEG.F) 

2. ESTIMATED MAX DA/IT (IN/HR)M 

R. Vinr OF CALCULAT-c Ce49C* slzr 7-c CR~nCL Led9CK S/1zC, 19119e, .O 0~d 7. U*S.-IMPACT TEMP - ------ 8.-U .S I M P D E G .E N G..- ---

Ram:%=

----------
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LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B. MATERIAL PROPERTIES (HUP) C. MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE be-' 6 T.  

(MIN. Y.S. L rK S I 
2. UNIT K EWAUNEE t 1- 2. SUPPLIER: MIDVALE HEPP TALL 
3. CUSTOMER: WISC. P.S. 3. Y.S. (KSI) 3.50 1 Y.S. (KSI) 127.500 
4. LPO 2 4. U.T.S. (KSI) 139.500 2. U.T.S. (KSI) 137.000 
5. LOCATION GOV 5. ELONGATION 19.5 3. ELONGATION 23.5 
6. DISC# 5 6. P.A. 60.1 4. R.A. 67.9 7. TEST NO. T055586 7. FATIT (OEG.F) -120.0 5. FACT .DEG.F -120.  

8. R.T. IMPACT(FTLB.) 70.5 6. R.. IMPACT(FT.LB.) 76.5 9. U.S. IMPACT TEMP. 75.0 7. U.S. IMPACT TEMP. -75.0 

(DEG.F) ( DE G. F) 10. U.S. IMPACT ENG. 70.5 B. U.S. IMPACT ENG. 76.5 (FT.LB. (FT.L.  11. U.S. KIC 206.41 9. U.S. KIC 211.43 
6KSI*SQRT(IN.0 (KSI*SQT(IN.)) 

0. CHEMISTRY e05 7. FATT (DE.F -Rjb120.0 
AS , .SB Ae- SN IP TE . Ae.0, C,4e.  

E.B1ORE STRESS I. CRACK DATA 
SPEED f RPMFY-- STRE SS----- -- ,e.e 

1. 1800 (KSI f~50 1. A-CR-OP (1800 RPM) (IN.) 5 
2. 2160 (120%). (KSI)1 5 ~8 4  

0.... ....2 2..AUCR-OS.(OVERSPEED).(IN.)SI) 

G. SERVICE DATA 
---~e. R .A.-- ---

1. OPER. TEMP. METAL TEMP. HUB (EG.F) 
2. ESTIMATED MAX DA/OT (IN/HIR) 

L 2AT~o OF CALCULQTED dP-ocIC. Size- 716 CrITCAL-CA*.1,i119i .? ~* Esrir'1~I8. U.S.DRIMPACT ENG.G ---- (FT.LB.) ......~~9 U . S K IC.. .... .. ..  --------. (.SI.SQRT(IN.)

e
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8.U 00 
4.000 
24.1 
70.1 

-65.0 
92.0 

-50.0 

92.0 

06. 59

%Omni
I'J, e,

I-

LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B. MATERIAL PROPERTIES (HUB C. MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE /Ac. TB 

CHIN.j Y.S. 50.I (S)) .  
2. UNIT KEWAUNEE #1 2. SUPPLER: MIDVAUE HEPPENSTALL aC.  
3. CUSTOMER: WISC. P.S. 3. Y.S. (KSI) 95.50 1. Y.S (SI 9 
4. LPO 2 4. U.T.S. (KSI) 111.500 2. U.T.S. (KSI) 

5. LOCATION GOV 5. ELONGATION 23.7 3. ELONGATION 
6. DISCn 6 6. R.A. 64.7 4. R.A.  
7. TEST NO. TD26221 7. FATT (DEG.F -65.0 . FAT (DEG.F) 

8. P.. IMPACT(FT.LB.) 92.0 6. R.T. IMPACTFT.LB.) 
9. U.S. IMPACT TEMP. 75.0 7. U.S. IMPACT TEMP.  

(DEG.F) (DEG.F) 
10. U.S. IMPACT ENG. 92.0 U.S.IMPACT ENG.  

(FT.LB. I (FT.LB.) 11. U.S. KIC 204.08 9. U.S. KIC 
(KSI*SORTCIN. 0 (KSI*SRT(IN.)) 

M. CHEMISTRYIDVAE CRS Lee.  

E- 2 [:6 2R.A. j.Oo E1.66. 7 4 E! g 

14 BSN b AL & ~ S , 

E. BORE STRESS F. CRACK DATA 
SPEED- (RPM)---STRESS -r 

1. 1800 KS I F43 50o 1. A-CR-OP (1800 RPM) (IN.) [ 4 e 
2. 2160 (120I T49. -CR-OS  

G. SERVICE DATA 

.METAL TEMP. HUB (TEG.F) 7 

2. ESTIMATED MAX DA/PT (IN/H() 

3, EsTim ~r-c t m. CeAd S 1, j DiA/DrX OP2C.. U.T.S. (KSI) 

p-. 7o oF (cFRLcuLAr7D c~c4cK siae no d~emc.L- CRgCr- sizr 49'. wEci _]__ 

--- - -- -- ------ - - - ----
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LP TURBINE DISC INFORMATION mm 

A. UNIT IDENTIFICATION B. MATERIAL PROPERTIES (HUB) C. MATERIAL PROPERTIES (RIM) 
I. BUILDING BLOCK 80 1. TYPE x0 TB 

(MIN. Y.S. 90 ' (KSI)) T 8 
2. UNIT KEWAUNEE 01 2. SUPPLIER: DVAfE HEPP NSTALL & b, e, 
3. CUSTOMER: WISC. P.S. 3. Y.S. (KSI) 05.00 1. Y.S. (KSI) 107.000 
'4. LPA 2 4. U.T.S. (KSI) 120.000 2. U.T.S. (KSI) 121.000 
5. LOCATION GEN 5. ELONGATION 24.5 3. ELONGATION 24.7 
6. DISC# 1 6. R.A . 71.9 '4. R.A. 72.9 
7. TEST NO. TD55611 7. FATT (DEG.F) -120.0 5. FATT (0EG.F) -120.0 

8. R.T. IMPACT(FT.LB.) 119.5 6. R.T. IMPACT(FT.LB.) 129.0 
9. U.S. IMPACT TEMP. 75.0 7. U.S. IMPACT TEMP. -75.0 

DEG.F ) - -- (DEG.F) .--. i 
10. U.S. IMPACT ENG. 119.5 8. U.S. IMPACT ENG. 129.5 

(FT.LB.) (FT.LB.) 
11. U.S. KIC 244.91 9. U.S. KIC 257.20 

(KSI*SQRT(IN.1) (KSI*SQRT(IN.)) 

0. CHEMISTRY 2 V 

NI AS SB SN bA e, A c e4e C Ue

[3.3-9 E0 1.o E 3 E-37 E.06 
E. BORE STRESS F. CRACK DATA 

SPEED (RPM) STRESS -. - ____ 

be,e.  
1. 1800 (KSI) 50.000 C 1. A-CR-OP (1800 RPM) (IN.) 8.147 
2. 2160 (120) (KSI) 56.300 2. A-CR-OS (0VERSPEED)_ IN.) .3 

G. SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F 77 
2. ESTIMATED MAX DA/DT (IN/HR) 

3. E snrTED rt#. C.&Cy SIZE-, 49= D /DT e oPEeRING HpS , i Oi 
. EATo oF CALCuLI-TCD CWACk SIZE 7 CeirL091 .CRoCk Sz ,/ 9 c, 407
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A. UNIT IDENTIFICATION 
1. BUILDING BLOCK 80 

2. UNIT KE.WAUNEE #1 
3. CUSTOMER: WISC. P.S.  
'4. LPN 2 
5. LOCATION GEN 
6. DIS C 2 
7. TEST NO. TD30663

LP TURBINE DISC INFORMATION 

B. MATERIAL PROPERTIES (HUB) 
M. TYPE S 

(MIN. T20. 'K 
2. SUPPLIER: M DVA E HE 
3. Y.S. (KSI) 
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 

.(KSI*SQRT(IN.))

TE 
SI) )& 
PPENSTALL "GO.  

T25 . O 
139.500 

18.7 
49.7 

-85.0 
70.5 
75.0 

70.5 

200.39

C. MATERIAL PROPERTIES (RIM)

1.  
2.  
3.  
4.  
5.  
6.  
7.  

8.  

9.

Y*S. (KSI) 
U.T.S. (KSI) 
ELONGATION 
R.A.  
FATT (DEG.F) 
R.T. IMPACT(FT.LB.) 
U.S. IMPACT TEMP.  

(DEG .F) 
U.S. IMPACT ENG.  

(FT.L8.  
U.S. KIC 

(KSI*SQRT(IN.))

0. CHEMISTRY

C.2bje MN -- Pk C.DLe e

33. 3~1J,2 b A sbc 
E-'

SP e 
''C_

S Nbe

E. BORE STRESS 
SPEED (RPM) STRESS 

1. 1800 (KSI) 
2. 2160 (120%) (KSI)

F. CRACK DATA

52.900 e
60.000

1. A-CR-OP (1800 RPM) (IN.) 
2. A-CR-OS (OVERSPEED) (IN.)-

G. SERVICE DATA

1. OPER. TEMP. METAL TEMP. HUB (DEG.F) - 28 5b 
2. ESTIMATED MAX DA/DT (IN/HR) L231x/o  
3, ESTImMy-ED mAx. Cae.- 51zE, 9)tDF/DT- x CPR'an7vG HRS-6t) El2 co 

1.2ATio oF CteULAtertCRACMS/2FTro Ciuel. CA9kslzcE.

123.00 
136.C00 

22.*0 
66.*6 

-85 0 
94.0 
0.0 

94.0 

232.44

C R 
0 .5EJ 

AL be e,.  
E-)

Cb e,

.72 ' 
.58]

wo mm 

16a

el 0 6,c, e- - -

e . 14e-
S 

E. 0 O- 7'
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LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B. MATERIAL PROPERTIES (HUB) C. MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE f TB 

2. UNIT KEWAUNEE 41 2. SMIN. E.. , STLm 
3. CUSTOMER: WISC. P.S. 3. Y.S. (KSI) 99.00 1 Y. KSI 99.50 
4. LPU 2 4. U.T.S. (KSI) 113.500 2. U.T.S. (KSII 115.000 

5. LOCATION GEN 5. ELONGATION 24.5 3. ELONGATION 24.0 
6. DISCA 3 6. R.A. 71.3 4. R.A. 70.5 
7. TEST NO. 055551 7. FATT (DEG.F) -100.0 5. FPAT (IEG.F) -100.0 

8. R .T. IMPACT(FT.LB.) 104.0 6. R .T . IMPACH(FT.LB.) 114.0 
9. U.S. IMPACT TEMP. 75.0 . U.S. IMPACT TEMP. 0.0 

10. U.S. ACING. 104.0 ENG. 114.0 
(FT.LB.S ) (F.LB.  

11. U.S. IC 221.43 9. U.S. KIC 232.89 
.(KSI*SRT(IN. I (KSI*SQRT(IN.  

0. CHEMISTRYU.S. I EPC 75.  

NI A SB ~ L SN ~ AL CU 

E. BORE STRESS F. CRACK DATA 
SPEED (RPPR)OETS STRESSR 

1. 1800 (KS) 52 2.400 1 A-CR-OP (1800 RPM) (IN.) 
2. 2160 (120%) (KSI 59700 2. A-CR-0S 2 UTV.ERSS.P (KI 

G. SERVICE DATA 

1. OPER. TEMP. METAL TEMP.HUB (EG.F) 23 e 
2. ESTIMATED MAX DA/AT (IN/HR)( 

C. -z* E ,q t9 1 /D8 XU IPEMATiNA E.  4. 90t.L. U.S. KIC (KSIASQRT(IN.))..  ..... ... .
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LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B MATERIAL PROPERTIES (HUB) C MATERIAL PROPERTIES (RIM) 
I. BUILDING BLOCK 80 1. TYPE TB 

(MIN. Y.S. L9.1(KSI I) .1 

2. UNIT KEWAUNEE #1 2. SUPPLIER: MIOVALE HEPP STALL Oee
3. CUSTOMER: wISC. P.S. 3. Y.S. (KSI) 103.50T 1. Y.S. (KSI) 
4. LPN 2 4. U.T.S. (KSI) 
5. LOCATION GEN 5. ELONGATION 24.0 3. ELONGATION 
6. DISC# 4 6. R.A. 67.0 4. R.A.  
7. TEST NO. TD55585 7. FATT (DEG.F) -120.0 5. FATT (PE R G.F 08. R .T . IMPACT(FT.LB.) 100.5 6. R .T . IMPACT(FT.LB.)18 0 9. U.S. IMPACT TEMP. 75.0 7. U.S. IMPACT TEMP.  

(DEG.*F) - DE G .F 310. U.S. IMPACT ENG. 100.5 8. U.S.IMPACT ENG. 108.0 

(FT.LB.) (TFT.LB.  
11. U.S. KIC 222.11 9. U.S. KIC 231.73 

(KSI*SQRT(IN.)) (KSI*SQRT(IN.)) 

D. CHEMISTRY CR 

NI ASAC SB SN C AL CU S e 
.. 02 e. [D 0,s'' _ 2_]- [.0 07 

E. BOPE STRESS F. CRACK DATA 
SPEED (RPM) STRESS 

1. 1800 (KSI) 49.600 1. A-CR-OP (1800 RPM) (IN.) 6.7 
2. 2160 (120%) (KSI) 58.200 2. A-CR-OS (OVERSPEED) (IN.) - .  

G. SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (0EG.F) 195 
2. ESTIMATED MAX DA/DT (IN/HR) L x/0 

.3, ESTianrvTED mom, CRACK SIZc, j9q 3D9/OT0 OPERATrI a s. P N)I 

4. RA-To oF CALCU'4tTED CRACK size 7o CRIrT09L C9C* S/ZE, 9//9, '/j03 

--- ---. .....
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A. UNIT IDENTIFICATION 
1. BUILDING BLOCK 80 

2. UNIT KEwAUNEE #1.  
3. CUSTOMER: WISC. P.S.  
4. LPM 2 
5. LOCATION GEN 
6. DISC# 5 
7. TEST NO. T055596

LP TURBINE DISC INFORMATION 

B. MATERIAL PROPERTIES (H B) 
1. TYPE e e, 

(MIN. Y.5. 90. (KS 
2. SUPPLIER: MIDVALE HEP 
3. Y.S. (KSI) 
4. U.T.S. (MSI) 
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 

(KSI*SQRT(IN.))

TB 
I)) j 
P NSTALL C 

97.50T 
111.500 

24 .7 
69.5 

-110.0 
94.0 
75.0 

94.0 

208.44

C. MATERIAL PROPERTIES (RIM) 

1. Y.S. (KSI) 99.50 
2. U.T.S. (KSI) 113.50 
3. ELONGATION 25.  
4. R.A. 74.  
5. FATT (DEG.F) -110.  
6. R.T. IMPACT(FT.LB.) 98.  
7. U.S. IMPACT TEMP. 0.  

. .- ( DE G . F) .-.. _ 
8. U.S. IMPACT ENG. 96.  

(FT.LB.) 
9. U.S. KIC 215.1 

(KSI*SQRT(IN.))

e6., 
0 

5 
0 
0 
0 

.0 

3

0. CHEMISTRY 

[3. E 023 0 1 E-7 0, 00 e 

E. BORE STRESS _F. CRACK DATA 
SPEED (RPM I STRESS - -

1. 1800 (KS1) 50 0 1. A-CR-OP (1800 RPM) (IN.) 5.67 
2. 2160 (120%) (KSI) 58.400 2. A-CR-OS (OVERSPEED) (IN.) 4.14 

G. SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F) 17 
2. ESTIMATED MAX DA/DT (IN/HR) [ x/OZ 
3. E-sp nreD m. Cpecn SI2, 19 /A /D ~ePantIpn H25 (IN,) .o98 

+. AT'so OF CALCULATL-D CpReg. ir_ S1L-o cRoriAcL CRpeCr-SZI /,/tc,. _________ 

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

.. .... ... .. ..
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LP TURBINE DISC INFORMATION 

A. UNIT IDENTIFICATION B. MATERIAL PROPERTIES (HB) C. MATERIAL PROPERTIES (RIM) 
1. BUILDING BLOCK 80 1. TYPE q40 e, TA 

(MIN. Y.5. 80 ( 'KSI)) 
2. UNIT KEWAUNEE #1 2. SUPPLIER: MIDVA HEPPENSTALL aft 
3. CUSTOMER: WISC. P.S. 3. Y.S. (K SI) 98.000 1. Y.S. (KSI) 96.000 
4. LPA 2 4. U.T.S. (KSI) 109.000 2. U.T.S. (KSI) 108.500 
5. LOCATION GEN 5. ELONGATION 24.0 3. ELONGATION 25.7 
6. DISC# 6 6. P.A. 70.1 4. R.A. 70.5 
7. TEST NO. T044523 7. FATT (DEG.F) -120.0 5. FATT (DEG.F) -120.0 

8. R.T. IMPACT(FT.LB.) 98.5 6. R.T. IMPACT(FT*LB.) 98.5 
9. U.S. IMPACT TEMP. 75.0 7. U.S. IMPACT TEMP. -50.0 

(DEG.F) . . .(DEGF) 
10.- U.S. IMPACT ENG. 98.5 8. U.S. IMPACT ENG 98.5 

(FT.LB.) (FT.LB.) 
11. U.S. K IC 214.16 9. U.S. K IC 212.08 

(KSI*SQRT(IN.)) _ .. . .(KSI*SQRT(IN.)L 

0. CHEMISTRY jC eST MN -- Pj4 ~ 6,!& M 

SBA S N ACU S ec 

E . B O R E S T R E S S F . C R A C K D A T A - -- _- -
. SPEED (RPM) STRESS- *--

1. 1800 (KSI) 43.500 1. A-CR-OP (1800 RPM) IN.) 8.23 
2. 2160 (1202) (KSI) 49.500 2. A-CR-OS (OVERSPEED) (IN. 6.27 

G. SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.F) 198 
2. ESTIMATED MAX DA/DT (IN/HR) 

3, EST'rtnATED frn , yCe SzE/ ; = D)/DT 1 PER IT;7C) HI. 7OJ G H Z2 0 

1f-ro Ti OF CALCULmaT-D cencK. size 7-2 coerc41 ,eg9cL slza-, 44o

I,.-.
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LP TURBINE DISC INFORMATION

MC1

A. UNIT IDENTIFICATION 
i. BUILDING BLOCK

2. UNIT 
3. CUSTOMER: 
4. LP 
S. LOCATION 
6. DISCa 
7. TEST NO.

80

KEAUNEE Al 
.ISC. P.S.  

1 
GOV 
2 

TD554 10

D. CHEMISTRY
C ~~M N 6 e 

E.2 [72 03

B. MATERIAL PROPERTIES (HUB) C.  
1. TYPE v . 4,n fa.s T8 
2. SUPPLIER: MIDVALE HEPPE TALL ,e, 
3. Y.S. (KSI 102.000 
4. U. . . (KSI) 115.000 
S. ELONGATION 24.0 
6. R .A*. 71.9 
7. FATT (DEG.F) -120.0 
8. R.T. IMPACT(FT.LB.1 98.5 
9. U.S. IMPACT TEMP. 75.0 

(DEG.F) 
10. U.S. IMPACT ENG. 98.5 

11. U.S. KIC 218.25 
(KSI+SQRT(lN.))

SI, 6 )ae

bI , AS ,C, e SB' Ce
31 c-il E:.OO2dZT

E. BORE STRESS 
SPEED (RPM) STRESS 

1. 1830 (KSI) 
2. 2160 (123 ) (KSI)

b, e, 
52.9001 
60.000

C R b, ,e, 
[71. 76:f

SN bce. ALLce 

F. CRACK DATA 

1. A-CR-OP (18 
2. A-CR-OS (0V

MATERIAL PROPERTIES (RIM) 

1. Y.S. (KSI) 
2. U.T.S. 1451) 
3. ELONGATION 
4. R.A.  
S. FAIT (OEG.F) 
6. R.T. IMPACT(FT.LB.) 
7. U.S. IMPACT TEMP.  

(DEG.F) 
8. U.S. IMPACT ENG.  

(FT.LB.) 
9. U.S. KIC 

(KSI*SQRT(IN. )

99.000 
115.000 

24.5 
72.1 

-120.0 
73.0 

-75.0 

73.0 

183.53

C U 4 s bxe--e 

00 RPM) (IN.) 67 
ERSPEED) (IN.) 4.32

G. SERVICE DATA 

1. OPER. TEMP. METAL TEMP. HUB (DEG.FI 285 7'' 
2. ESTIMATED MAX DA/DT (IN/HP) .Z3 .r o4' 

E. £STrMATE roax. C.eAet.- sizB q:- D)A/ D opr:AING H {tI. 'oo j ' 

-. RAro OF CALtULATED C.ErACV. SIZE To CRo"IC.AL Ce.R-c. SI2.E, 49/Act.3 23



Critical crack size.

The critical crack size at 1800 rpm and at design overspeed is presented 
in Appendix 1, Section F. It is calculated using the following re
lationship:

A (eff) = cr

Where:

IC 

1.21x TB

b,c,e2 _R

KIC is the lower of either the room temperature or upper 
shelf facture toughness. T is the bore stress given 
in answer to I.D.9.

Q = 1.35 and is the shape factor based upon an a:2c ratio 
of 1:4. The 1:4 ratio is supported by Westinghouse ob
served keyway crack geometries. R = .375 inches and is 
the radius of the keyway.

WESTINGHOUSE PROPRIETARY
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