
TR.EX.NSP0074.044

Component Item 

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

VALVES 

MAIN STOP VALVES 
#1 Stop Valve 

Seat 
Bolts (16) 
Cover 
Body (TIL 943) 

#2 Stop Valve 
Seat 
Bolts (16) 
Cover 
Body (TIL 943) 

#3 Stop Valve 
Seat 
Bolts (16) 
Cover 
Body (TIL 943) 
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TR.EX.NSP0074.045

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

VALVES 

Component Item 

Equalizer Valve 
Stem 
Body Seat 
Disc Seat 
Disc 

Control Reheat Valve CRV 
Body Seat 
Screen 

Bolts (72) 

Ventilation Valve 
Studs (18) 
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TR.EX.NSP0074.046

Component 

Rotor 

H2 Fan Buckets (60) 

Exciter End 

Generator End 
Generator End 
Turbine End 
Turbine End 

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

GENERATOR 

Item 

D Coupling 

#9 Journal 

Turbine End 
Generator End 

Gas Gap Baffle 
Studs 
Main Lead 
Wedges (6) 

E Coupling 

Retaining Ring ID 
Retaining Ring 
Retaining Ring ID 
Retaining Ring 

GE performed MT on Rotor assembly after disassembly 
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TR.EX.NSP0074.047

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

GENERATOR 

Component Item 

Slot Wedges 
Slot 1 Wedges 1 -42 
Slot 2 Wedges 1 -42 
Slot 3 Wedges 1 -42 
Slot4 Wedges 1-42 
Slot 5 Wedges 1-42 
Slot 6 Wedges 1-42 
Slot 7 Wedges 1-42 
Slot 8 Wedges 1-42 
Slot 9 Wedges 1-42 
Slot 10 Wedges 1-42 
Slot 11 Wedges 1-42 NAO 
Slot 12 Wedges 1-42 NAO 
Slot 13 Wedges 1-42 NAO 
Slot 14 Wedges 1-42 NAO 
Slot 15 Wedges 1-42 NAO 
Slot 16 Wedges 1-42 NAO 
Slot 17 Wedges 1-42 NAO 
Slot 18 Wedges 1-42 NAO 
Slot 19 Wedges 1-42 NAO 
Slot 20 Wedges 1-42 NAO 
Slot 21 Wedges 1-42 
Slot 22 Wedges 1-42 
Slot 23 Wedges 1-42 
Slot 24 Wedges 1-42 
Slot 25 Wedges 1-42 
Slot 26 Wedges 1-42 
Slot 27 Wedges 1-42 
Slot 28 Wedges 1-42 
Slot 29 Wedges 1-42 
Slot 30 Wedges 1 -42 
Slot 31 Wedges 1 -42 
Slot 32 Wedges 1 -42 

C:\Data\DHLL01\WORD\TURBINE\REPORTS\REPORTS\sherco3\S3rpt99.DOC 
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TR.EX.NSP0074.048

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

GENERATOR 

Component Item 

Slot Wedges 
Slot 1 pole Wedges 1-48 NAO 
Slot 2 pole Wedges 1-48 NAO 
Slot 4 pole Wedges 1-48 NAO 
Slot 5 pole Wedges 1-48 NAO 
Slot 6 pole Wedges 1-48 NAO 
Slot 7 pole Wedges 1-48 NAO 
Slot 9 pole Wedges 1-48 NAO 
Slot 10 pole Wedges 1-48 NAO 
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TR.EX.NSP0074.049

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

EXCITER 

Component Item Method 

E Coupling 

#11 Journal 
#12 Journal 

#11 Bearing UH 

#11 Bearing LH 

#12 Bearing UH 

#12 Bearing LH 

Generator End Retaining Ring 
Turbine End Retaining Ring 

C:\Data\DHLL01\WORD\TURBINE\REPORTS\REPORTS\sherco3\S3rpt99.DOC 
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TR.EX.NSP0074.050

Component 

32 BFP 

33 BFP 

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

MISCELLANEOUS 

Item 

Seal Assembly Out 
Seal Assembly In 
2 Rings 

Seal Assembly Out 
Seal Assembly In 

2 Rings 

MT 
NAO 
NAO 
NAO 

NAO 
cracked 
web 

NAO 

Method 
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TR.EX.NSP0074.051

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

PROCEDURES, PERSONNEL & EQUIPMENT 
Procedures: 
Number Rev. Title 
27.D.300 0 Section 4, Magnetic Particle 

Section 9, Liquid Penetrant 
Section 7, Ultrasonics 
Section 8, Ultrasonics 
Section 10, Fluorescent Penetrant 
All Sections, Visual 

Magnetic Particle 
Portable Inspection Unit Magnaflux M-500 (MQS) 
AC Yoke Magnaflux Y-6 
Magnetic Field Indicator (Pie Gauge) 
Dry Magnetic Particles Magnaflux 1 Grey 
Dry Magnetic Particles Magnaflux 8A Red 
Wet Fluorescent Magnetic Magnaflux 14A 
Wet Fluorescent Magnetic Magnaflux 14AM 
Black Lights 

Penetrant 
Type 

Penetrant Fluorescent ZL-60D 
Penetrant Visible, Red SKL-SP 
Cleaner SKC-S 
Developer SKD-S2 

Ultrasonic 
Krautkramer USK-7B SIN: 2732 
Panametrics 5.0 MHz .25" Dia. SIN: 191046 

2.25MHz .50" Dia. SIN: 126536 
IIW Block SIN: A01515 
Babbitt Std SIN: GTM-31 

SIN: 78108 
SIN 6007 

Batch: 91 F050 
Batch: 95D009 
Batch: 98C074 
Batch: 97F09K 

Batch No. 
98L108 
9BM02K 
98L08K 
98B04K 

Aqua-Sonic 100 Batch: H-386 

Personnel: 
Name Company MT Level PT Level UT Level 
Christensen, M MQS II II 
Gertner, D MQS II II 
Loredo, Q LMT II II 
Schanen,J NSP II II 
Dahlman, L NSP Ill 111 
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II 
II 
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-

VT Level 
II 
II 
II 
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TR.EX.NSP0075.001

COPY 
Fonn No: 27.300 

MOS INSPECTION, INC. 

TURBINE INSPECTION REPORT 

OWNER: Northern States Power CLIENT:_--=-N=o ... rt=h=-e=rn=-=S=ta=t=es~P ... ow _____ er __ _ 

LOCATION: Sherco Plant 
Becker,MN 

TURBINE: 

Manufacturer: General Electric 

CONT ACT: Lanny Dahlman 

Serial Number:~17~0=X=8 ... 1"'"9 _____ _ 

Unit Number:__,3:--________ Rating: 850 MW RPM: =3=60.:..0,.__ __ _ 

INSPECTION: 

Date Inspected: 3-4-99 thru 3-18-99 Technician: Mike Christensen 
Technician: Doug Gertner 

P.O.#: ---=-P"'"'N:..;.42=0=5MT==--------

W/O#: 07F3389 

Report Date: 3-15-99 

( X ) Complete ( ) Partiallnspection 

AuxL Comp. Inspected: 

This report details the conditions noted during our inspection of the above unit. The 

disposition of all deficiencies noted shall be the responsibility of the owner. 

NSP, et al ~GE 
EX e2Z 

Date: //•,//~-IS: 
Richard G. Stirewalt 
Stirewalt & Associates 
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TR.EX.NSP0075.002

MQS INSPECTION, INC. Form: 27.302 

Turbine #:.--l.17!.li0~X,281.!.ai9:.,._________ Work Order #:.~07:..,.F3~3~8~!) ____ _ 
HIGH PRESSURE {H.P.) SECTIONS 

Component 

lnsp. 
Req'd 
Yes No 

Outer ShelVCyllnders 
Inlet Sleeve TrepansWcsd11glloac)( ) (~ 
Positioning Grooves-............... (i.(" ( ) 
Horizontal Joint. .... ____ (,;{ ( ) 
Studs/Bolts .................................. ( -t' ( ) 
Inlet Steam Flanges .................... (.., ( ~ 
Bell Seals (Wcsdnghousc) ..... -·-···· ( ) {..,, 

Steam Chest 
Steam Flange Bolts ..................... ( ) ( ,;( 

Chest Seats ...••. ·-----······ 4'1 ( ) 
Studs ....................................... · •• ( ef- ( • ) 
Covers. .... ---•······---·( ) (..:,' 
Cover Studs ................................. ( ) ( .;f" 
Body ............................................ (iY ( ) 

Rotor/Spindle 
Shaft. ........................................... ('°1' ( ) 
Buckets/Blades ........................... (,;/ ( ) 
Covers/Shroud Bands ................ (-1 ( ) 
Wheels/Discs .............................. ( .;( ( ) 
Coupling .................................... ( .;{ ( ) 
Coupling Bolts .......................... (,;( ( ) 
Thrust Collar ..... (IP rotor) ...... (~ ( ) 
Bearing Journal ....................... (-? ( ) 
Babbitt Bearing Bond .............. (,;;/ ( ) 
Thrust bearing Bond (Babbitt)- ( .{ ( ) 

Diaphragms/Stationary Blade Rings· 
Partitions/Blades. ..................... ( ..( ( ) 
I.D. Rings/Sets. •..•••••. ___ ( 1 () 
O.D. Rings/Sets ........................ ("') ( ) 

Inner Shells/Cylinders 
Nozzle Block. ............................... (0 ( ) 
Port Way-.............. ·-········--····-· ( ) ( .:,"' 
Nozzle Row (Row of Partitions) ( ,¥ ( ) 
Steam Shield/Steam Deflector •.• ( ) ( ,:( 
Horizontal Joints ........................ (-, ( ) 
Positioning Grooves-................. ( Ji( ( ) 
Studs/Bolts-............................. - ( ,)/' ( ) 

Other Components 
() () 
() () 
() () 
() () 
( ) ( ) 
() () 

Method 
Cleaned 

NA 
sandblast 

" 
NA 
sandblast 
NA 

NA 
solvent 
stoned 
NA 
" 
" 

sandblasted .. 
" 
" 
solvent 
NA 
solvent 

" .. 
" 
sandblasted .. .. 
sandblasted 
NA 
sandblasted 
NA 
sandblasted .. 
stoned 

Deficiency 
Noted 

MT UT PT VT ET RT Yes No 

() () () ()'() () () () 
(.Y () () (,¥ () () ( ) (', 

· c..; o o <-f o o () ('1"' 
0 (q" () ('f' () () () (o/' 
(,;{ () () <1 () () () ('1"' 
() ()()()()() () () 

() () () () () () () () 
() () (ir' (,{() () () ff1 
() (11' () ·(if'() () () (0"" 
00 ()()()() ( ) ( ) 
()() ()()()() ( ) 

(~ . {) () () (1f () () ( ) ( ' . 

(.:/ () () (,r'() () () ('1' 
(¥ () OHO O ( ) (,Y 
(.( () () (~ () () ( ) (-{ 
(¥0 0 HO 0 () ( '( 
H' 0 O ff O O () ('f 
E) ~ 0 (-¥ 0 0 () (t.)' 
c-r o o (,,)'o o ( ) (y' 
4-YO O HO 0 () (i.Y 
0 (tr ('1 ('1 0 0 ('( (·) 
0 Cl/' <-r C.YO 0 ('? () 

c-r- < > {) H' () () (~ () 
(", 0 () M' () () (1' () 
('f () () (if() () ('1 () 

(q' () () (,t () () () (.Y 
() () () () () () () () 
('? () () (.Y () () (~ () 
() () ()()()() ( ) . ( ) 
(-,' () () (~ 0 () () (.Y 
('f () () c,y () 0 ( ) (c-f 
() (,f () ~ () 0 < > co/' 

0 () () () () () () () 

00 0000 () () 

00 ()()()() () () 
00 () () () () () ( ) 
()() ()()()() () () 
() ()()()()() () () 
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TR.EX.NSP0075.003

MQS INSPECTION, INC. Fonn: 27.304 

Turbine#: l 70X819 Work Order #:.~07 ___ F3...a=..38=-9 ____ _ 
INTERMEDIATE PRESSURE {L.P.) SECTIONS 

Component 
Outer ShelVCylinders 

Insp. 
Req'd 
Yes No 

Positioning Grooves ..................... (.:, ( ) 
Horizontal Joint ........................... ( 0' ( ) 
Studs/Bolts •........................•...•...... ( ,,{ ( ) 
Inlet Steam Flanges ...................... ( ) ( 'f 

Rotor/Spindle 
Shaft ............................................. ('1 ( ) 
Buckets/Blades .............................. (1/2 ( ) 
Cover-s/Shroud Bands .........•........• (v)' ( ) 
\Yb.eels/Discs ................................. ( t.( ( ) 
Couplings ...................................... ( if ( ) 
Bearing Journal ............................ ( ef ( ) 
Babbitt Bearing Bond .................. ( ;y' ( ) 

Diaphragms/Stationary Blade Rings 
Partitions/Blades ........................... ( .f ( ) 
I.D. rings/Sets ......................... ( if ( ) 
O.D. Rings/Sets ..........................•.. ( "J ( ) 

Inner Shells/Cylinders 
Horizontal Joints .......................... (0 ( ) 
Positioning Grooves ..................... ( vf ( ) 
Studs/Bolts .................................... ( ) ( ) 

Other Components 
() () 
( ) ( ) 
() ( ) 
() () 

Method 
Cleaned 

· sandblasted 

NA 
" 

sandblasted 
" 
" ___ _.. 

solvent 
" 
" 

sandblasted 

NA 

Deficiency 
Noted 
Yes No MT UT PTVTETRT 

(if () () (-1 () () ( LY < ) 
('f () () (.:{() 0 ( ) (0"' 
() (I-( () ('f () () ( ) (4' 
() ()()()()() <) c.Y 

(--r () 0 (if() 0 ( ) ('1 
(1 () O (110 0 ( ) (.Y 
(-.)' () 0 Cito 0 () ( '{ 
('1 () () {'f () () () (-( 
H o o <if O 0 () (,., 
() (..Y (.:( (o/ 0- () () ( .y 
() (1 (:.} (,.Y () () ('f () 

(.YO () C!-1 () () ( o/ ( ) 
(.;( ( ) () ('{ () () ('-1' () 
(of () () ('{ () () (o/ ( ) 

() () () () () () ( cY ( ) 
() () () () () () ( ) ( '1"' 
() () () () () () ( ). ( ) 

() ()()()()() () ( ) 
() 00000 () ( ) 
() () () () () () ( ) ( ) 
() () () () () () ( ) () 
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TR.EX.NSP0075.004

MQS INSPECTION, INC. . 27.303 

Turbine #: _ ___,lc..:..70,..X;o:,8,.._19~---- Work Order#:,---"-"07~F3~3,,,.8~9 ______ _ 
LOW PRESSURE {LP.) SECTIONS 

Component 
Rotor/Spindle 

Jnsp. 
Req'd 
Yes No 

Buckets/Blades ..... - ...................... (0 ( ) 
Covers/Shroud Bands .................. (j, ( ) 
Wheels/Disc .................................. ( i. { ) 
Shaft.__. __ ............................. (1 ( ) 
Bearing Journal ............ , ___ { if ( ) 
Tie Wires/Lashing Wire Lugs ••••• ( ) ( ) 
Couplings .................... ---··· ( ,;f ( ) 
Bucket Pins/Steeples. ....... ---(1/f ( ) 
Erosion Strips/Stellite Strips ....... ( .;/ ( ) 
Babbitt Bearing Bond .................. ( "'{ ( } 

Shells/Cylinders 
Positioning Grooves ..................... ( JJ ( ) . 
Horizontal Joint. ........................... ( v{ ( ) 
Support Tube Welds .................... ( II{ ( ) 
Bridge Supports. ........................... (,:( ( ) 
Studs/Bolts ............. -w .................... ( ) (i.{ 

Crossover Pipe System 
Crossover Studs and Bolts ........... ( ) 
Crossover Diaphragm .................. ( ) 
Expansion Diaphragm ................. ( ) 
Steam Deflectors ........................... ( ) 
Support Welds ............. ~············-· ( ) 

Other Components 
() () 
() () 
() () 
() () 
() () 
() () 

Method 
Cleaned 

sandblasted .. .. 
" 
solvent 
NA 
solvent 
sandblasted 

" 
solvent 

sandblasted 

" .. 
" 
NA 

NA 
NA 
NA 
NA 
NA 

Deficiency 
Noted 
Yes No MT UT PT VT ET RT 

(.:/ () () (,( () () 
(.,;/ () 0 (I( () () 
~ () () ('f () () 
~ () () (I#"() () 
('{ O O WOO 
0 00000 
(,f () () (I{ () () 
o cit o o o o 
() () (,;{ ('Y () () 
() (~ ('f (l{() () 

(')"'() () (a(() () 
(o/ () () (¥0 () 
(I{() () ~() () 
(Y" () (} () () 
() () () () () () 

() () ()()()() 
0 () ()()()() 
() () () () () () 
() () ()()()() 
() {) 0000 

()() ()()()() 
00 ()()()() 
00 0000 
()() 0000 
() () () () () () 

0 00000 

() (~ 
( ) (&.( 
() (...Y 
() ('( 
() <..Y 
() () 
() (.J{ 
('1' () 
(4' () 
(v'/ ( ) 

() ( '1" 
() (<-Y 
( ) ('1" 
( ) c-r 
( ) () 

() () 
( ) ( ) 
() () 
( ). () 
() () 

() () 
( ) ( ) 
() () 
( ) ( ) 
() () 
() () 
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TR.EX.NSP0075.005

MQS INSPECTION, INC. 27.306 

Turbine #: _ __,lc.:..70=X=8'--=--t 9=------ Work Order #:_0"-'7_,_F3=3=8"'-9 ______ _ 
GENERATOR SECTION 

lnsp. 
Req'd 

Component Yes No 
Rotating Field 
Retaining Rings ..... lD only ..••...... ( ,.;( ( ) 
Fan Blades ....•..•.•.....•.........•...•...•. ( ,{ ( ) 
Fan Blade Bolts ........................... ( ) (...-1' 
Shaft (Exposed Areas) ................. ( ) (i.{ 
Couplings ...................................... ( ) ( .)f 
Bearing (Babbitt Bond) ............... ( if' ( ) 

Method 
Cleaned 

solvent 

NA 

" 

solvent 

Deficiency 
Noted 

MT UT PT VT ET RT Yes No 

() () (If" (11 () () 
() () ( o/' (0' () () 
() () () () () () 
() () () () () () 

() () (_~ () () () 
() (.Y ("'.I (~ () () 

() ( y 
( ) (""f 
( ) ( ) 
( ) ( ) 
() () 
(y' ( ) 

(Note: Plugging and sealing of the generator shall be the responsibility of the client) 

Other Components 

( ) ( ) 
( ) ( ) 
( ) ( ) 
( ) ( ) 
() ( ) 
( ) ( ) 
( ) ( ) 
() ( ) 
( ) ( ) 
( ) ( ) 
( ) ( ) 
( ) ( ) 
( ) ( ) 
( ) ( ) 
( ) ( ) 

( ) ( ) 
() ( ) 
( ) ( ) 
( ) ( ) 
() () 
( ) ( ) 

() ()()()()() 
() () () {)() () 
(} () () () () () 
() () () ()() () 
() () () () () () 
() () () () () () 
() () () () () () 
() () () () () () 
() () () () () () 
()() ()()()() 
() () () () () () 
() () () () () () 
() () () () () () 
() () () () () () 
() () () () () () 
() () () () () () 
()() ()()()() 
()() ()()()() 
() () () () () () 
() () () () () () 
() () () () () () 

() () 
( ) ( ) 
( ) ( ) 
( ) ( ) 
() () 

() () 
( ) ( ) 
( ) ( ) 
( ) ( ) 
() () 
( ) () 
( )' ( ) 
( ) ( ) 
( ) ( ) 
( ) () 
( ) () 
( ) () 
{ ) () 
( ) ( ) 
( ) ( ) 
( ) () 
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TR.EX.NSP0075.006

MQS INSPECTION, INC. 

Turbine #:-'J'-!.7.,.,0XC!!:8~19~-----

lnsp. 
Req'd 

Component Yes No 
Stop Valves 
H.P. Seal Head ............................. ( ) (-1 
Bonnet.____ , ___ () ( if 
H.P. Seal Head Seat ..................... ( ) ( i{ 
Disc/Plug ....................................... ( ) ( ,{ 
Anti-Rotation Pins ....................... ( ) ( u[ 
Screen/Strainer............................ ( ) ( { 
Valve Body ................................... ( .;f ( ) 
Valve Body Seat ........................... ( ~ ( ) 
Head .............................................. ( ) { .:,-
Support Yoke. ••.• ; ......................... ( ) (0° 
Studs............................................. ( .:{' ( ) 
Disc Seat/Plug Seat. ..................... ( ) ( '? 
Studs ....•.................•... , ........•......... ( ) ( ,){" 

Control Valve/Governing Valves 
Stem .............................................. ( ) ( I}' 
Bonnet ........................................... ( ) (w1 
Disc/Plug ....................................... ( ) ( ,Y 
Disc Seat/Plug Seat ...................... ( ) (ef 
Valve Body ................................... (i.¥ ( ) 
Valve Body Seat ........................... (i.r ( ) 
Studs .............................................. ( ,;f ( ) 

Intercept Valves or Combination 
Intercept/Reheat Valves 
Stems........ · .....•..•...•. : .. : •.. ( ) ( ) 
Discs/Plugs ............................. "' .... ( ) ( ) 
Disc Seat/Plug Seat ....................... ( ) ( ) 
Screen ............................................ ( ) (- ) 
Valve Body .... & seat. ................... ( ) ( ) 
H.P. Seal Head ............................. ( ) ( ) 
Studs ............................................. ( ) ( ) 

Equalizer Valve 
Stem .................. '"......................... ( ) ( ) 
Disc ............................................... ( ) ( ) 
Disc Seat ....................................... ( ) ( ) 
Valve Body ..••.••.. ···---··· .. ( ) ( ) 
Valve Body Seat. .......................... ( ) ( ) 
Studs ............................................ ( ) ( ) 

27.301 

Work Order#: 07F3389 
VALVES 

Deficiency 
Method Noted 
Cleaned MTUTPTVT ET RT Yes No 

NA () () () () () () () () 
NA () ()()()()() ( ) {) 
NA () ()()()()() () ( ) 
NA () () () {) () () () () 
NA () ()(){)()() () () 
NA () ()()()()() () () 
NA () () 0 (.(() (·) (-) (V{ 
solvent () () (..,~(,) 0 ( .) (i.( 
NA () () () () () () () () 
NA __ () (} () () () () ( ) () 
wire brush 0( ()(if()() () (.,y' 
NA ()() ()()()() () () 
NA ()() ()()()() ( ) () 

NA 0 () 0000 ( ) () 
NA 00 ()()()() ( ) () 
NA () () ()(}()() ( ) () 
NA () () ()()()() () ~} NA ~() () {o¥0 () ( ) 
solvent () () ('f ('1 () 0 {) <"f 
wire brush () ~ () t-5_0 () () <'1 

NA 0 () 0000 () () 
NA () () 0 00 0 () () 
NA 00 () () () () (.} () 
NA cir-<> () ('J () () ( () 
NA- () () (-.( <.YO 0 ( ) (o/ 
solvent 00 ()()()() () () 
wire brush 0 <¥' 0 (,¥ 0 0 ( ) (!¥ 

solvent (,( (). 0 ('7 () () () <.Y-
solvent (11 () () ('? () () () ("1 
solvent 0 0 (.Y("f" 0 0 () ("'{ 
NA 00 ()()()() () () 
solvent () () (,f<-r- () () () <-1 
NA () ()()()()() () () 

XCEL_Sherco_05_0122487 
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Date: 3-I 5-99 
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INSPECTION, INC. 

Unit No.: 3 
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C: 
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"'Cl 
al 

iii 
416-1/4" 
416-1/4" 
417" 
417-3/4" 
418-3/4" 

191 419-1/4" 
171 4119" 
1514/5 111-1/4 

Turbine No.: I 70X819 

~ = 
ii: 
.c 

~ z 

0 z 
! 
~ 
~ ... .. 
'0 

~ 
llNA 
JI" 
JI" 
JI" 
I'" 
I'" 
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I'" 
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; 
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mt/vt 

II 
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C ::S 
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i }; 
Q _J£J_ 

•'·: 

Record of Turbine Blade or Bucket Inspection 

.c 
b11 = 
~ 
ti 
~ g 

DO 
.c 
(J 

>. -~ u z A,...., = a.. ~ Q 
C O IU ._ 
~ ~ (J 0 
""' c..., C l,ll ... .. ,_. 
... :I .... ii ... ...., "'O 

~ ~ tii 

111011 PRESSURE ROTOR 

Remarks 

Light erosion & eit1itlg to bladh1g 
Light erosion & p_itting to blading 
Light erosion & pitting to blading_ 
Light e~sion & pitting to blading 
No defects noted 
No defects noted 
No defects noted 
No defects noted 

. •t;: ., 

Furm No. 27.308 
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MQS 

Daie: 3·15-99 

Station Sherco 

ll 
'0 s :s.. 

d d ::, 

e z z 
c., ., .. Oil .... 

.5 ~ 0 
(J) :z; 

8 100 

9 108 

10 104 

11 104 

12 80 
13 72 

,; 
18 

I~ ..... 
N 
~ 

INSPECTION, INC. 

Unit No.: 3 ---

·:·•, 
,:,•, 

Record of Turbine Blade or Bucket Inspection 
\ 
\ 

Form No. 27.308 

Turbine No.: I 70X8 I 9 INTl:R.Ml!DIATE PIU,SSlHtl! ROTOR 

Q "O Di> 
,,:: 

z 0 u -= "' Cl. 
~ 

.... b .-. A --. = .. e ..d ..c .:.: :g ~ ~ z 0 ... 
"' 0 ,._ A 

I. Oil OD CJ -= !ii :;j ""' 0 "-c., C = = A C 0 
!I = 0 ~ 0 ..... s: ., 

~ i:..l c ... .:. CJ 'C C ~ ~ ., ..c ., " = ::I ti ti IU s E "O "O u "O Cl. e .!! ~ ::I ... ... ., 
OI J! 0 : "' -~ ..c: ., ., I. = :-5! Remarks g5 p:i z A A VJ 0 Q ;3 ~ Cl) .... 

25 4 9-3/4 1 NA mt/vi Light foreign object damage with heavy erosion to blading. 
Foreign material wedged on ID of covers. 

27 4 9" I II II Light foreign object damage with heavy erosion to blading. 
Foreign material wedged on ID of covers. 

26 4 9-3/4 I II " Light erosion with sporadic foreign material wedged on Ihe ID 
of the covers. 

26 4 10.5" 1" " Sporadic foreign material wedged on the ID of the covers. 
20 4 I" " No defects noted 
18 4 14" 1 II " No defects noted 

' 

. ,·~-J 

~-----------------------------------------------------
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Date: 3-15-99 ---
Station Sherco 

:I 
'0 
OI 

ii5 .,, 
0. 

0 0 ::I 
z z e ... s i:., 
bl) 

~ 0 0 
!--- z 

14 198 
IS 200 
16 128 
17 94 

L-1 18 
L-0 19 94 NA 

INSPECTION, INC. 

Unit No.: 3 ---
Turbine No.: 170X819 

0 "O 

:z 0 ..c 
Q. ... ~ ::I .c ... 

'1 e 
0 ... "' 

.:.: 0 .. bll bll u .:: 
'"' C ::I "' C 

i:Q ~ - j i: ..... 8 "O 
"' u C ... ... .c u u ::, 

'O "O ~ 'O 0. .5 0 
OI .!! .!! "' "' .. 
iii 

0 ·- .c i:Q z i:Q C Cl VJ .... 
40 415 6-1/8" I NA mt/vt 
40 5 7.511 1" " 
32 4 10-5/8 1 II II 

13 4/5 16-5/8 1 II " 

NA 39-3/4 1 " II 

... , 
....... 

. .'~·:\~ 

Record of Turbine Blade or Bucket Inspection 

Fonn No. 27.308 

LOW PRESSURE ROTOR"A" 

~ 
.c . 
u 
.!!I ;,.. 

.c 'E z ,:i ,,..... 
bl) ._ Cl 
= .:: I.. Q ... 

C 0 .. 8 0 ..:l ~ t, C l'.i.l .... u u "' _, 
~ -2 = ""' u u .. ... 'O ... = ·- Remarks ,:i ,:i -s ~ Cl) 

Light pitting on blading both the genera1or and turbine ends 
Light pitting on blading both the generator and turbine ends 
Light pitting on blading both the generator and turbine ends 
Light pitting on blading both the generator and turbine ends 
Blading removed to be replaced 
Moderate erosion to the erosion strips blade area adjacent to strips 

and insert blocks. 171 bucket pins found to be rejected; 33 pins 
on the turbine end and 138 pins on the generator end. 

NOTE: Stage 1117 notch plug blade is a titanium blade. 
(non-magnetic) 
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Date: 3-15-99 

Station Sherco 

"' 4-1 
"C 
as 
iii "' c.. 

0 0 ::s 
0 z z ... 

"' .; c., 
t)ll 

!I 0 0 

""' 
z Vl 

14 198 
IS 200 
16 128 
17 94 

L-1 18 
L-0 19 94 NA 

INSPECTION, INC. 

Unit No.: 3 ---
Turbine No.: 170X8!9 

0 "C 
0 z .s:::. 

Cl. 

~ 
.... 

= Ill E .s:::. ~ 0 ..... 
"' 0 .. l:D OD u 

~ C = = C: 

"' 
::I f:Q 0 -- ~ <) ... ~ ..... ; u '"C u 

C: = " "' .c Ill "' 'Q -a u 'O c.. n 0 .s ..!! - .\! .... Q "' -- ,G co = z = C: Q VJ ... 
40 4/S 6-1/8 11 I NA mt/vt 
40 S 1.5" I II " 
32 4 10-5/8 l II " 
13 415 16-5/8 1 fl " 

NA 39-3/4 I II • 

Record of Turbine Blade or Bucket Inspection 

i Form No. 27.308 
l .OW l'Rl:SSllRE ROTOlt ·•u• 

i,i) 
..r:: 
u u, 

t z iS ,-.. .c: 
~ '" A C: -:: ~ 0 .. 
j = 0 8 0 ~ >, ; ~ .... tl ....... u 
~ ~ = ...... 

... 'O 4-1 "' .. C: ·- Remarks Q Q ,s ~ VJ 
Light pitting on blading both the generator and turbine ends 
Light pitting on blading both the generator and turbine ends 
Light pitting on blading both the generator and turbine ends 
Light pitting on blading both the generator and turbine ends 
Blading removed to be replaced 
Moderate erosion to the erosion strips, blade area, adjacent to 
strips and insert blocks 56 bucket pins found lo be rejected 
one pin on the turbine end and 55 pins on the generator end. 

NOTE: Stage #17 notch plug blade is a titanium blade. 
(non-magnetic) 

\ 

··rr~ ... ~.~ 
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M QS Inspection, Inc. 1920 Oakcrest Avenue, Roseville, MN 55113 
Form 27.309 

Sketch is looking at steam inlel side of diaphragm. 
First blade on left side would be No. 1-T on top half and 
No. 1-8 on bottom half. Also, show total number or 
blades as their total number in either top or bottom, 
not total number in top a11d bottom. 

Since the defects are found in about the same location 
on either the inside diameter or outside diameter, and 
usually on the discharge side we only need to indicate 
with "X" where the crack or defect occurre~, in proper 
column and the length of the defect. 

iDENTIFICATION OF 
Dit.fH!BGM BLADING DEFILCTS 

NB= Nozzle Block 
FOO= Foreign object damage 

Date: 3-15-_99 Station: _Sl!~rc9 ____ WO#_""0 .... 7-"""F"""3=3=89'"------

Turbine#: 170X819 Unit No. 3 Technician: Michael T. Chrislcnsen, Level II. Doug Gertner, Level II 

84 I Vtlml - --All X X Ligl1t FOD 5(VCre erasion 
.,- - i- -- u, I !I .. - X X 1--l, 41,44,81-83 missing parl of blade due lo iroilon 

l .. - X X lll, 64 l1ave cratks 
-

" .. 25 .. X X 5,?,8,15,16,18,19,l2,24,16-18,Jl,J5,39,42,48,Sll,69,7J,75-77,80,8l have cracks -
Gen. 
NB-B 8.J VtlmC7 AIIT- X X Liglil FOO, severe erosion 

" .. 8 .. - X X l-4, 44, 80-SJ arc mlssh,g part of blade duciocriislon 

" " - X J __ x J __ __ _J_-l,6,J4,JS.l7,26,2ll,46,56,ti0 h11vc cracks 
Turb 
NB-TI 84 I Vt/ml l All 1------"1- -, -x:-,-- X: 7 -~ -l T.igltl FOD-sevcrc erosion 

12 .. - X X 1-5, 40-◄ 2,44,81-83 arc missing part of blaile due lo erosion .. " 21 .. - X X l,3,4,6,IJ,14,19,21,39,41,42,44,48.SlSJ,55,56,60,65,71,79 have cracks 
'furb 
NB-B 84 VI/ml -Ail~~- X X Ligllt FOD-scveri erosio11 ,, 

" IO " - X X 1-4, 44, 78, 80-84 art mlnin~ parl of blade d11c 10 erosion .. " 2 " - X X 59,77 have cnitks .. " II .. - X X t,38,39,45,47,71,72,74,81-SJ have cr11ck5 
2-T 36 .. All X X IJcnvy FOD ligl1t erasio11 .. " I .. s X. X llns l•ar 

~! 
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M QS Inspection, Inc. 1920 Oakcrest Avenue, Roseville, MN 55113 

Form27.309 

Sketch is looking at steam inlet side of diaphragm. 

First blade on left side would be No. 1-T on top half and 

No. 1-8 on botto_m half. Also, show total number of 

blades as their total number in either top or bottom, 

not total number in top and bottom. 

Since the defects are found in about the same location 

on either the inside diameter or outside diameter, and 

usually on the discharge side we only need to indicate 

with "X" where the crack or defect occurred, in proper 
column and the length of the defect. 

IDENTIFICATION OF 
DIAPHRAGM BLADING OEFECTS 

NB .. Nozzle Block 
FOO = Foreign Object Damage 

Date:_ 3-15-2.9__ Station: Shen.:q_ WO# 07-F3389 

Turbine#: l 70X819 Unit No. 3 Technician: Michael T. Christensen, Level 11, Doug Gertner. Level II 

22 X 
36 I .. All X X FOO a11d light erosion 

" 
.. - X X X Previous weld repair area crack,d on 1,4,19,20 

I .. 18 X X llas crack 

60 I .. All X X Light FOD light erosion 

X X Weld cracked 011 brace behveen blades S9 and 60 

4 .. - X X .j7,53,57,58 have cracks 

I .. 49 X X llas crack 

60 .. All X X Light erosion FOD 
II I 8 .. - X X 3-5,8,9,14,52,60 have cracks 

4 " X X 33,48,55,57 arc missing piece of blade due to FOD 

so " All X X l.ighl erosion lla:ht FOD 

" l .. - X X 3, 2S have cracks 

50 .. All X X Llgbl 1100 erosion 

" I .. -- X X . Crack on brnce which is between blades ,4!) ,ind SO 
.. 2 " - X X 11, 13 have crncks 
., I .. .. X X 23 l•RS crnck 

47 " All X X Light erosion 

" 2 .. -- X X 8, 27 have cracks 

,.;.-. . :,. 
·;_ I 
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M QS Inspection, Inc. 1920 Oakcrest Avenue, Roseville, MN 55113 

Form 27.309 

Sketch is looking at steam inlet side of diaphragm. 

First blade on left side would be No. 1-T on top hair and 

No. 1-B on bottom hatr. Also, show total number of 

'IDENTIFICATION OF 
DIA_l'llRAGM 131.,A_lllNG DEFECTS 

blades as their total number In either top or bottom, NB= Nozzle Block 

not totiil number in top and bottom. FOO,,, Foreign object damage 

Since the defects are found in about the same location 

on either the inside diameter or outside diameter, and 

usually on the discharge side we only need to indicate 

with "X" where the crack or defect occurred, in proper 

column and the length of the defect. 
Date:~3-15-99 Station: Sher~o _____ WO#_.:.0 .... 7--=-F_3:c38::.::9 _____ _ 

Turbine #:J70X81!! Unit No. 3 Technician: Michael T. Christensen, Level II. Doug Gertner, Level II 

I .. - X X JSls scpllrallng inthc wchlrcpair area 

J .. - X X l?, 44, 46 have cracks 
- ---

47 .. All X X Li&hl erosion .. 1 .. -· X X 44 bas crllck 

57 .. All X X Ligbl erosion .. I .. - X X X 57 bns crack . 2 .. - X X 11, JJ have cracks 

57 .. All X X Licht erosion 

10 .. .. X X 2,12,32,33,39,41,47,S0,51,53 have cracks 

3 .. - X X 9,11,13 bavc cracks 

39 I 4 " - X X 13, 16, 18, 26 have cracks 

2 .. - X X X Weld cracked on braces whicb arc between blades 38 and 39 

39 J I .. - X X #I has crack 

61 l l VI/mt ·1 All l 7 l x ·1 ~x i- Severe erosion, FOD 

" 14 .. - X X 1,14,19,21,22,24,28,31-33,46,48,50,Si have cracks 
.. l 1 l " l - I I X I X I I I Weld cracks on brace which is between blades 60 and Iii 

•J<: . : 
MPUC Docket No. E999/AA-18-373, et al. 
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MQS Inspection, Inc.1920 Oakcrest Avenue, Roseville, MN 55113 
Form 27.309 · 

Sketch is looking at steam inlet side of diaphragm. 
First blade on left side would be No. 1-T op to·p hair and 
No. 1-8 on bottom half. Also, show total number of 
blades as their total number in either top or bottom, 
not total number in top and bottom. 

Since the defects are found in about the same location 
on either the inside diameter or outside diameter, and 
usually on the discharge side we only need to indicale 
with "X" where the crack or defect occurred, in proper 
column and the length of the defect. 

IDENTIFICATION OF 
DIA_PHRAGM_BLADING DEFECTS_ 

NB= Nozzle Block 
FOD .. Foreign Object Damage 

Dale: 3-15-99 Station: S_hercQ WO# 07-FJ_389 

Turbine#: 170X819 Unit No. 3 Technicia11: Michael T. Christensen, Level II, Doug Gertner, Level II 

12 
" I X 

61 All T 
3 X 

20 
J ti X 

61 All T .. 23 

" X 
I 

43 All I .. 2 X I .. I .. J 

" -I .. 2 X I 

X 
X 

X X 
X 

X X 
X 

X X 
X X 

X 

X X 
X 

X X 
X X 
X X 

I X 

Erosfo-n FOD 
2.6, 13,15,2J,27,28,J2.Jll,40;47,50 have cracks 

.... ~~- ·• .~ ... ~---1n·1.J.c :.t~l~~-e,~:- .. t,t1:1 
ef!;=:.r~~3:t, .. i1{i J51 ... _ ,- .• 
,~;.,....!1:~~~-:~:1:-;:f'-;-1~~~~:_~'!'!tL .. 6 .. t.~I 

Wcldcrarked on brace which is between bladinJ 60 and 61 

Hc1v7 FOO, scvc« erosion 
3-;8,lS are missin_1_11_art of blade due to erosion 
6,8,l l,14,17,19,20,24~29,J6,49-S3,SS have cracks 
30,31,58 have cracks 

Erosion FOD 
1-:s,s;ro,11,U,27,28,l0-34,36.39,40,57-60 have cracks 
46 ltas crack 

FOO erosion 
5,38 have cracks 
32 bas crack 
3,19,27 have lears 
S, 11,36,40 lrnvc cracks 
9,12 hnve cracks 

. -~~~ 
.. -~-· 
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M QS Inspection, Inc. 1920 Oakcrcst Avenue, Roseville, MN 55113 

Form 27.309 

Sketch is looking at steam inlet side of diaphragm. 

First blade on left side would be No. 1-T on top half and 

No. 1-B on bottom half. Also, show total number of 
blades as their total number in either top or bottom, 

not total number in top and bottom. 

Since the defects are found In about the same location 

on either the inside diameter or outside diameter, and 
usually on the discharge side we only need to indicate 

with "X" where the crack or defect occurred, in proper 

column and the length of the defect. 

IDENTIFICATION OF 
DIAPHRAGM BLADJNG DEFECTS 

NB= Nozzle Block 
FOO= Foreign object damage 

Date:_ 3-15-99 Station: Sherco WO#_..._07--_F3-3~8~9 ____ _ 

Turbine #:--11JlX819 Unit No. 3 Technician: Michael T. Christensen, Level II, Doug Gertner, Level 11 

43 I Vt/ml All X X FOD erosion 

4 " X X 4,l l,12,251111vc cracks 

I " - X X 15 has crack 

X X Web cracked iu previous weld rcpmir area al blade #32 

Turb.- -
9-T 43 l " All - - X- X --· '""i::rghl erosion, FOi> 

" " 2 " - X X 19,lllinveholcs 

" " I 7 " •• X X 2,5,17,25,34,33,38 !save crack• 

6 " - X X 13,19,29,33,40,42 have cracks 

2 · " - X X X ---4---- Welds cr11ckcd 011 braces between blades 42 and 43 
Turb. -------

9-B 43 " All - X-~ X - - l~rosion FOD 

X " " I " - X X 14 bns crack 

() " " I k - X X 36 bas crack 

~ " " J " - X 7,9,13,'.22 previous repair aruscracked 

IC/.l " " I " - X • Inner web erncki11g bch,ccn blades 

g" 1--G,.e_n~.-+----+----+----4----+----1----...;..---1-----+----1----~ 
§ 10-T 37 " All X X l.ight FOD 

10 " "____ ___ I_ _ __ " - X X Weld on brace hns·,cvcre erosion between blades 36,37 

I~ .... 
N 
N 
.i,. 

'° °' 

. -~ 
··{~~ 
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M QS Inspection, Inc. 1920 O~d<crcst Avenue, Roseville, MN 55113 

Form 27.309 

Sketch is looking at steam inlet side of diaphragm. 
First blade on left side would be No. 1-T on top half and 
No. 1-B on bottom hair. Also, show total number or 
blades as their total number in either top or bottom, 
not total number in ~op and bottom. 

Since the defects arc found in about the same location 
on either the inside diameter or outside diameter, and 
usually on the discharge side we only need to indicate 
wilh "X" where the crack or defect occurred, in proper 
column and the length or the dercct. 

IDENTIFICATION OF 
DIAPHRAGM DLADING_DEFECTS 

NB- Nozzle Dlock 
FOO= Foreign Object Damage 

Date: 3-IS_-2!L_ _ Station: Sherco WO#_ 07-F3389 

Turbine#: I 70X819 Unit No. 3 Technician: Michael T. Christensen, Level II, Doug Gertner, Level II 

37 I VI/ml All x- X LighlFOD 
6 .. - X X J,18,30,31,34,36 hon cracks 

37 .. All X X Erosion light FOD .. 2 .. - X X I, 16 have boles 

37 .. All X X FOD 

" I .. - X X I bus crack 
2 .. - X 11, JS have holes i11 blade 

63 I 1 .. 1 All T x T x -1 1 Light erosion 

2 X X X 63 has cracks 

63 " All X X 1.lghtero1ion 
I " X X S has crack 
I X "' 11 has crack 

63 
---- ---

All X X Ligltl c,~usion, 11OD 
I - X X #S2 lrns rr11ck 

.. ~~ 
: ,•:~ 

I :-: 
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M Q S Inspection, Inc. 1920 Oakcrest Avenue, Roseville, MN 55113 

Fom1 27.309 

Sketch is looking at steam inlet side of diaphragm. 

First blade on left side would be No. 1-T on top half and 

No. 1-B on bottom half. Abo, show total number of 

blades as their total number in either top or bottom, 

not total number in top and bottom. 

Since the defects are found In about the same location 

on either the inside diameter or outside diameter, and 

usually on the discharge side we only need to indicate 

with "X" where the crack or defect occurred, in proper 

column and the length of the defect. 

IDENTIFICATION OF 
DIAPHRAGM Bl .. ADING 12EFECTS 

NB= Nozzle Block 
FOO= Foreign Object Damage 

Date:_ J-15-99 Station: filmco _ WO# _____!!1.:_FJ389 

Turbine #1: 170X819 Unit No. 3 Technician: Michael T. Christensen, Level 11, Doug Gertner, Level II 

63 I I I All 
2 

52 I I I -All 
I 

52 All 
I 

All 
2 

I -
60 All 

2 

60 I I I All 

X 

I X 
X 

X 

X 
X 

X 

l X 

I ·x 

X 
X 

X 
X 

X 
X 
X 

X 
X 
X 
X 

X 

X 
X 

6l welil lsscparailn£from brace 
FOO light erosion 
i;6lhavt holes in blade 

u,h1 erosion 
23 has boles 
.r2·11as crack 

Light erosion 

I has hole 
l.ighl erosion 
16, 40 hnve holes 
42 has crack 

Good 
5,7 have cracks 
Outcl" web cracked at blade #-;{I 

Light erosion, llghl FOO 
26 lrns crack 

i.ti•:-:hi, \ffi~ 
l"••···:-~-. I ;1•.i,·?:.,.!:.: •. 

,. ~- • ;~ ~-·t~r· ~ ..... " .. ~ :. · 

... , .:.~; 
•·~u:. 

I 

l 
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M Q S fospection, Inc. 1920 Oakcrest Avenue, Roseville, MN 55113 
Form 27.309 

Sketch is looking at sieam inlet side of diaphragm. 
First blade on left side would be No. 1-T on top half and 
No. 1-B on bottom half. Also, show total number or 
blades as their total number in either top or bottom, 
not total number in top and bottom. 

Since the defects are found in about the same location 
on either the inside diameter· or outside diameter, and 
usually on the discharge side we only need to indicate 
with "X" where the crack or defect occurred, in proper 
column and the length or the defect. 

IDENTIFICATION OF 
DlAPl:fRAGM_ BLADJNG DEFECTS 

NB= Nozzle Block 
FOD - Foreign object damage 

Date:~1_5_._99_ _ .Station: Shem> WO#_...,0,._7-... F .... 3..,.38 .. 9 _____ _ 

Turbine #:_11Q_X819 Unit No. 3 Technician: Michael T. Christensen, Level II, Doug Gertner, Level II 

60 -I~ -Vtlmt All ----x f___ I I X f- - - -, Web crackedai 113 blade 
GEN 

71 All X x Ui:ht erosion 
71 u X X Lit:bt erosion 

TURD 
71 All X X Light erosion 
71 I - X X 17 has tear 

" J " - X X 18 lrns crnck 
TURB 

71 I I I All I I X. X Light erosion 
X X 71 has crack .. I X 70 has crnck 

GEN 
79 2 - X X 68~ 791,an cracks 

I - X X 19 has crack 
I - X X 44 has cnck 

TURB 
79 All 

- - - - ----,r X FOD 
1 - X. X 79 hos tear 

: \ ~ .. :• .. ·. ~\ •. 
·'•if · ...... 
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M QS Inspection, Inc. 1920 Oakcrcst Avenue, Roseville, MN 55113 

form 27.309 

Sketch is looking at steam inlet side of diaphragm. 

First blade on left side would be No. 1-T on top half and 

No. 1-B on bottom half. Also, show total number of 

blades as their total number in either top or bottom, 

• not total number in top and bottom. 

Since the defects are found in about the same location 

on either the inside diameter or outside diameter, and 

usually on the discharge side we only need to indicate 

with "X" where the crack or defect occurred, in proper 

column and the length of the defect. 

IDENTIFICATION OF 

DIAPHRAGM BLADING DEFECTS 

NB= Nozzle Block 
FOD = Foreign Object Damag~ 

Date; 3-15-99 Station; S_her~Q. . WO# 07-F3389 

Turbine#: 170X819 Unit No. 3 Technician: Michael T. Christensen, Level II, Doug Gertner, Level II 

Vt/mt All 
s - X 

GEN 
J6 All 

1 X 
GEN 

36 
TURD 

36 
36 

I 
GEN 

40 All 
40 1 -

l - X 
TllRB 

40 1 X 
4 

.jQ 

X X 
X 

X X 
X 

X X 

X X 
X X 
X X 

X X 
X 

X 
X X 
X X 

Previous weld repair arta cracked 

Light pitting 
36 has crack 

Light JJ.ilting 

Light Jl.i lling 

Light !'_i !ting 
29 has crack 

Good 
14 1111s crnck 
22 has crack 

l has crnck 
24.25.26,27 hnvc cracks 
Good 

,J.:i:.l!*W\a.~:.!1;· - . 
1•·Mt.i•i1i-~ii.~,,;.½.s-t0i'r~.i ·ll•..,_,, ... ,..,, •... ,r..:, ......... : _ _!JJ;:, 
:~~~f&.:~h-,F--·:"''-'• -,~.-

. ;_:·~ 
.... , 
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M QS Inspection, Inc. 1920 Oakcrest Avenue, Roseville, MN 55113 

form 27.309 

Sketch is looking at steam inlet sicle of diaphragm. 
First blade on left side would be No. 1-T on top half and 
No. 1-8 on botlom half. Also, show total number of 
blades as their total number in either top or bottom, 

not total number in top and bottom. 

Since the defects are found in about the same location 

on either the inside diameter or outside diameter, and 
usually on the discharge side we only need to indicate 

with "X" where the crack or defect occurred, in proper 
column and the length of the defect. 

IDENTIFICATION OF 
DIAPHRAGM Bl..ADJNC DEFECTS 

NB= Nozzle Block 
FOO= Foreign object damage 

Date: 3-15-99 Station: Sherco WO# ___ 0.,_7--=F-"'3=38=9'--------

Turbine #:J_7_1lX819 Unit No. 3 Technician: Michael T. Christensen, Level rr, Doug Gertner, Level II 

I I I I I X 
X Righi sidt horizon Ill I join I cracke~ in weld area 

40 I 11- " - X X 37 previous repair ~.-ca separating 
X Left side hori20ntnl joint cr,acked in weld ~rea 

TURI.I 
40 I I I " I - I X 1 X Web cracke,I at blade tt40 

X I Right side horizontal joint cr11Ckcd in wcl<l area 
,w I I I .. 

I -- I X I X 18 has cr:ick 
X X 35 has crack 

X I Left side horizontal joint cracked in weld arta 

X l.ert sillc fit key racked 
GEN 

~-- - - - - - - -·-

30 7 " -- X X !6,li,19,20,23-25 welds cracked 
u 3 " X X 6,7,29 welds cracked -
30 I .. -- X ~ I weld cracked 
30 4 u - X X 23-25, 27 welds crncl<cd 

TURll 
30 2 " - X X l 117,24 weldserackcd 
" 2 " -- X X l J 19,2 23 welds crackctl 
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M QS Inspection, Inc. 1920 Oakcrest Avenue, Roseville, MN 55113 

Form 27.309 

Sketch is looking at steam inlet side of diaphragm. 

First blade on left side would be No. 1-T on top half and 

No. 1-B on bottom half. Also, show total number of 

blades as their total number in either tap or bottom, 

not total number in top and bottom. 

Since the defects are found in about the same location 

on either the inside diameter or outside diameter, and 

usually on the discharge side we only need to indicate 

with "X" where the crack or defect occurred, in proper 

column and the length of the defect. 

IDENTIFICATION OF 
D_IAPI-IRAGM BLADING DE:FECTS 

N 13 = Nozzle Block 
FOO= Foreign Object Damage 

Date: 3-1 S-2_2_ Station: Sherco WO# 07-F3389 

Turbine#: 170X819 Unit No. 3 Technician: Michael T. Christensen, Level II, Doug Gertner, Level II 

30 3 X 
- 1- I 1,3,5 wdtls cracked 

GEN 
71 All X X Light erosinn, light FOD 

71 All X X Light erosion, lighl FOO 
.. X X Previous weld repair separately at 57 

TURB 
71 All I X X Lighl erosion. lighl l:_90 

" X X 63 has crack 

71 All T X X Light FOD light erosion 

GEN I 
79 All I X X FOD erosion 

79 X Previous weld repair nr!as bending and rolling over 

79 l X 2, 76 have holes 

X T T T X 74 has crack 

X "' 52 has crack 

TURB 
79 Good 

79 Gootl 

-~·.: 

'tl,~>.-c;j•.:J.,,~[ 

.J#~:{it~{ 
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M QS Inspection, Inc. 1920 Oakcrcst Avenue, Roseville, MN 55113 
Form 27.309 

Sketch is looking at steam inlet side of diaphragm. 
First blade on left side would be No. 1-T on top half and 
No. 1-B on bottom half. Also, show total number or 

IDENTIFICATION OF 
lll.APJ-JRAG_M BLA_DINGJlEFE_CTS 

blades as their total number in either top or bottom, NB= Nozzle Block 
not total number in top and bottom. FOD"" Foreign object damage 

Since the defects are found in about the same location 
on either the Inside diameter or outside diameter, and 
usually on Che discharge side we only need to indicate 
with "X" where the crack or defect occurred, in proper 
column and the length of the defect. · 
Date:_ 3-JS-99_ Station: ~b_~~ -~- WO#_"""07~-.... F3=3~8~9 ____ _ 

Turbine #:170X8J 9 Unit No. 3 Technician: Michael T. Christensen. Level II, Doug Gertner, Level II 

VI/mt I All X -x Liglll_J>llli1tg 

" I " X X Ligl!l pitting 

All X X Light piltin_g_ 
All X X Li;htpilli~ 

40 Good 
40 J - X Lirt sidr horizontal joint cracked in weld 11rca .. I X I I X Web cracked al blade #13 

TURD 
40 I " - ·x X 33 has crock 
40 I - X X 10 has crack 

GEN 
40 I - X m:111 side horizontal join I cracked in weld area 
40 I - X l.ef1 side horizontal joint cracked in weld area 

I - I - X I I X 
TURD 

llcjlair area sc_11_arali11_g_ 11t Blade #I 

40 I X 
.jQ I - X 

Ril:hl side horiz_ontnijoinl cracked in weld area 
Left side horizonial joint cracked in welu area 

··:lf .. , 
MPUC Docket No. E999/AA-18-373, et al. 
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M QS Inspection, Inc. 1920 Oakcrest Avenue, Roseville, MN 55113 
fonn 27.309 

Sketch is looking at steam inlet side of diaphragm. 
First blade on left side would be No. 1-T on top half and 
No. J-B on bottom half. Also, show total number of 
blades as their total number In either top or bottom, 
not total number in top and bottom. 

Since the defects are found !n about the same location 
on either the inside diameter or outside diameter, and 
usually on the discharge side we only need to indicate 
with "X" where t~e crack or defect occurred, in proper 
column and the length of the defect. 

IDENTIFICATION OF 
DIAPHRAGM BLADING DEFl!:_CTS 

NB = Nozzle Block 
FOO= Foreign Object Damage 

Date: 3-15-99 Station: Slierco WO# 07-F3389 , 
I 

Turbine fl: l70X812_ _ ___ Unit No. 3 Technician: Michael T. Christensen, Level II, Dong Gertner, Level II 

I Vt/ml X 
i x .. s 

30 2 X .. I 
" lO X 

8 
TURB 

JO 9 X 
" I 
30 s X .. 8 X 
" I .. s .. II .. I 4 

X I X 

X 
1 X 

X X 
X 

X X 
X 

X X 

X 
X X 
X X 

X 
X X 
X X 

X 
X 

2 weld cracked 
J,8,11,Jl,14,26-28 w•lds cracked 
3,21.S,24,?6 welds cracked 
25,27 Jmvc cracks 
26 weld crock•d 
1,2,4-7,9-11,14,16~18,ll,21.,26-JO welds cracked 
6,W 1,23,24,291tclds cracked 

l,6,10,16,18,.20,21,27,l8 welds cracked 
II weld cracked 
4,9,21;26,29 welds cracked 
1,2,10, 11,16,19,27.JO welds cracked 
24 weld cracked 
10;11,19,20,30 welds cracked 
J.S,13,14,16,17,22-24, 26,28 wel~s cracked 
9,12,15,1' welds cracked 

~,l.'ii\[f.it"i 
tm~t!t~~t,; 
~-~•i:!~t~~l '-f;!.~-•'. 

. ·_.\: ... ·:: 
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MQS Inspection, Inc. 
I 

~ Fc>nn: 21.311 

I TURBINE COMPONENT REPORT1 l 
Client: NSP Turbine # 170X819 Unit #: 3 Item: Packing Glands 
Station: Sherco 

IIJ:l"IMn · .,, ..• r ftg..;:;;r..-»A.~~;m;; :::¼'-~-~{;~.m~.mP.ll..;.@J?r, 
N-1 

N-2 

N-3 

N-4 

N-5 

N-6 

N-7 

N-8 

Date: J-15-9!) Technician: Michael T. Christensen, Level II 

'~l'ml''dlm:l»in~m""',.,,.flW~i,\'.f.~,.l!i>ll'jM'ill~t-lll''"'.'f' ,..,,.[Q,""'/.\1•-,,·,,rm,li<'-ili.Hff} ·1j; .... .-a-. 
1.w. .. ,,.,L~ ~t:lJg~ ~?.h~,.~(?,r~::=:,!@))'i:_::t>Rf.!l.t!l?Jl.,.. .. Qm!ll~J!.,~-15'rr~ .. ~;; 

X I X I I I I Both halves inner & outer revealed no recordable indications 

X X Both halves inner & outer revealed no recordable indications 

X X Both halves revealed no recordable indications. 

X X Both halves revealed no recordable indications. 

X X Both halves revealed no recordable indications. 

X X Both halves revealed no recordable indications. 

X X Both halves revealed no recordable Indications. 

X X Both halves revealed no recordable indications. 

,•,.: 

.··.\~~ 
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MQS Inspection, Inc. 
Forni: 27.31 l 

TURBINE COMPONENT REPORT 

Client: NSP Turbine# 170X819 J]nit #: 3 Item:--'C""a,,.,s~in::,e...,s'--_______ _ 

Station: Sherco Date: 3-15:99 Technician: ~Michael T. Christensen, Le~l II 

~r.iiltf Pnftlfl.4'f"' . " ii i ,,,~~a1:1i lfflt 
' ,,. ~ :1 • · ·.~·"'"·"··,,...,r.tsJomm~nt~~~~t ,· 

,, : 

H.P. Outer casing X X Upper & lower casing halves revealed no recordable indications. 

I. P. outer casing X X Lower casing half revealed no recordable indications, upper half#2 

Fil on gen. End has a 2-1/8" long crack at 61" from right side horz. Joint 

L.P.-A casings X X Dinphragm fits show physical damage (rubbing) 

L.P.-B casings X X Diaphragm nts show physical damage. (rubbing) inner (upper hal0 

#2 access cover weld is cracked in b11se metal. S.25" on the turbine 

End, 13.5" 1011g crack at 61" from access cover described previously, 

Crack is in base metal on the turbi11e end. Lower half revealed no 

Indications 

H.P. Inner casing X X X No recordable indications noted. 

J.P. #1 Inner casing X X Lower halves for the turbine and generator ends revealed no recordable 

Indications. Upper halves for the turbine and generator ends have 

Cracking on the left and right hand horizontal joints. 

J.P. #2 Inner casing X X Lower halves for the turbine & generator endsd revealed no recordable 

Indications Upper half generator end revealed cracking on the left 

And right hand side horizontal joints, upper half turbin<l end revealed 

No recordable indications . . 

MPUC Docket No. E999/AA-18-373, et al. 
OAH Docket No. 65-2500-38476 

Exhibit___(HJS-1), Schedule 4 
Page 150 of 248



TR
.EX.N

SP0075.026

X 
(") 
tT1 r .. 
(/) 

i[ 
,..,. 
lo -t-,.J 
t-,.J 
Vl 

~ 

, ......... ;;.:; <~ ,. 

MQS Inspection, Inc. Forni: 27.311 

TURBINE COMPONENT REPORT 

Client: NSP Turbine# 170X819 Unit#: 3 Item: Valve Comp. 

Station: Sherco Date: 3-15-99 Technician: Michael T. Christensen, Level II 

1-• •"imuttff .... . ilIII - .-... , ' ...... , ,~,.., ·•-

'" 1a~1:~ 
• '• !· 

Equalizer valve X X X Body scat, disc & seat, and the stem revealed no recordable indications. 

Control Valve X X X X Springs & valve body seats revealed no recordable indications. Valve 

Seats, pins, 4 per valve revealed no recordable indications including 

Valve body. 

Stop valve X X X Valve body seats revealed no recordable indications, including the valve 

Body. 

Intercept valve X X X Valve screen welds are cracked in the corners and the welds show 

Undercutting. Valve body seats revealed no indications. 

' 
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MQS Inspection, Inc. 
F11m1: 27.lll 

TURBINE COMPONENT REPORT 

Client: NSP Turbine# 170X819 Unit #: 3 Jtem:____Misc. 

Station: Sh!tl"1;_0 Date:_3::lS-99_ Technician: Michael T. Christensen. Level II 

-:---,n~crr ... .. ~-~·. .. . 
. J, ~·r . . ,.-. •. 4: . _.,~_ .... l€'tiii'mffl°' -·-···~•-"' ... ·• . 

.. . . ;;.,tt•'.~ ·~" ... , , ~?11 .fl 1~. e, 11~'.,i!t•,-.;,.~, • ••'!'I•, 

Gen. For blades (60) X X No defects noted. 

Misc. turning gear pieces X X No defects noted. 

Generator retaining rings X X No defects noted. 

' i 
\ 

' . 

·--··-··-·--··-----------------------------------
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MQS Inspection, Inc. 

Client: NSP 
Station: Shllrco · 

,-,~~tr··~~ ........ ..--. ' 

' ,. 

Exciter retaining rings 

Bearing 

" 

Seal assemblies ( 4) 
(boiler feed pump port) 

Rings (4) 

(boiler feed pump port) 

Exciter shaft 

. :I;·, 

Form: 27.311 

TURBINE COMPONENT REPORT 

Turbine# 170X819 
Date:_]-lS_-99 

JJnit #: 3 Itcm:__,E,..x"'c"'i..,tee.:r ___________ _ 

Technician: Michael T. Christ~ns~.!hl,l!yelU 

·1 -1n1n11im .. •· ·· . -~ •••""',IJG;Tijf..., ..• 'p~ijf.' ~•·· · . 
. . , 1!, J~S. , , ' . 9 m~n .. ·-'\~.. . ,., .. , ...... 

X X O.D. of rings examined, no defects noted, 

X X X Collector end (lwr.) - exc€!ssivc rubbing. 

X X X Collector end (upper) - ex,ccsslve rubbing with a ¼" long crack on the 

Bottom of the inboard side. 

X X X Turbine end (lwr.)- light sporadic disband around edges. 

Turbine end (upper)- light sporadic disband around edges, with a crack 

7/16" long, 4-3/8" from left horizontal joint and 1-114" from inboard 

Side, another crack 3/8" long, 1/16" rrom right side horizontal joint¾" 

From inboard side and a 3/8" long crack, 7/8'' from right horizontal 

Joint at the outboard side. 

X X 3 assemblies NDE'd acceptable, #33 inboard has a 2-3/4" long crack 

In the webbing. 

X X NDE acceptable 

X X No defects noted on excisable shaft, journals & coupling 

. 

. ":/;; 
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MQS Inspection, Inc. 
Fonn: 27.311 

TURBINE COMPONENT REPORT 

Client: NSP 
Station: Sherco 

.Turbine# 170X819 
Date: 3_-15-99 

~-llm~ii!ti-Vwnrl~tliii~IBll~tmfi~l~Diii~ .. 

J.Jnit #: 3 Itcm:--'B==-eac.:a""r~in_,g._s __________ _ 
Technician: Mich;1cl T. Christensen, Level II 

'D_ .. _~m~.'"'-;;jf_filli_i;, .. ~--~1_1ili'ii_' ~-.·, ., - ~-r:;. ''t''Oi"li:ll_ ~-. nfii" ··_t __ ·-_•"+.~·,:1K•:Ail>'l ,.It !lh;~l'ii:'5 . , ~11€.~ ,tiW,ff, 1Q~.,!!.n,~ll.3i{L_~~.c' L~i'=< 
Thrust Bearings I X I I X I X Ligh_t_sporndic disbond around e<l_ges_ of~earings, lighl pil_ting. 

#1 Bearing X X X Upper half bearing has randomly isolated 1/8~' diameter areas of disband 
#4 pad one area anj #_§_ pad twelve areas. 

" X X X Lower half bearing has light sporadic dis bond a_round edges or bearing 
Pad #61 has a 1.5" diameter area of disbond and pads 7 and 6R have 
Cracks in babbit, see attached sketch for locations. 

#2 Bearing X X X Upper half !)earing has light sporadic disb~d 11_round edges o( bearing 
Pads. Pads #3, #4 and #S have disbond see attached sketch for 
Locations. #3 and t/4 pads have cuts in babbit near the g_overnor end 

X X X Lower half bearing has light sp_<Jradic dis bond around_edge~f beari_ng_ 
Pads. Pads #6L, #7 and #6R have disband. See attached sketch. 

#3 Bearing X X X Upper half bcarin_[#:l_pad m;issing a ½"Xl/4" piece of material on the 
Generator end. 

" X X X Lower half bearing #6L pad and #7 11ad have light sporadic disbond 
Around edges 

. ,-.·:~ 
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MQS Inspection, Inc. 
Forni: 27.ll 1 

TURBINE COMPONENT REPORT 

Client: NSP Turbine# 170X819 Pnit #: 3 Itcm:__,B,!!e.,,aC!...ri~·n,.g.,._s .i..:<c""o:.:,n~td::.:•J..) _________ _ 

Station: Sherco Date: 3- t 5-99 Technician: Michael T. Christensen, Level II 

-mp:·--·-•· ,, .. -g m·~ .. e '. . .. . ' ' t. '· "'~lt.runiii-"••·· . ··~ 
. . , J.l 1. • ll . • 

#4 Bearing X X X Upper half bearing 1#3 & #5 pad have light sporadic disband around 

Edges, light pitting on governor end of the #5 pad. 

" X X X Lower half bearing IJ6L & #7 have dis bond on the governor end 

Sec attached sketch. 

#5 Bearing X X X Upper half bearing has light sporadic disband around the edges with light 

Pitting in the middle of the pad. Pad also has disband and cracking 

See attached sketch. ' 

" X X X Lower half bearing has light sporadic disband around the edges with 

Cracking and disband, see attached sketch. 

#6 Bearing X X X Upper ;half bearing hs light sporadic disband around the edgees of the 

Generator and governor ends only. Bearing also has one area of dis bond 

See attached sketch, 

" X X X Lower half bearing has light sporadic dis bond on the left and right 

Horizontal joints, with other areas of disband in center of pad, 

See attached sketch . 

. 
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MQS Inspection, Inc. 
Form: 27.311 

TURBINE COMPONENT REPORT 

Client: NSP Turbine# 170X819 J]nit #: 3 Itcm:---=B::;.:e:..::a:.:.r.a=ir'-"1g,_s_.(""co::.:n::..:t""d_..) __________ _ 

Station:_S_h~n;o Date: 3-15-99 Technician: JVJiclm_eLT. Christct_nse_n, Level II 

l""""•-
~I -llf!'t,'~""""'""'\•\"'' ·,.. '"'"'""'"' ...... _ .. . ~1 _.·, · .. ,.. .. f. .. . . . , .. 

#4 Bearing X X X Upper half bearing #3 & #5 pad have light sporadic disbond around 

Edges, light pitting on governor end of the #5 pad. 

" X X X Lower half bca ring #6L & #7 have disband on the governor end 

Sec attached sketch. 

#5 Bearing X X X Upper half bearing has light sporadic disbond around lhe edges wllh light 

Pitting in the middle of the pad. Pad also hns dis bond and cracking 

See attached sketch. 

" X X X Lower half bearing has light sporadic dis bond around the edges with 

Cracking and disband, see attached sketch. 

#6 Bearing X X X Upper ;half bearing hs light sporadic dis bond around the edgees of the 

Generator and governor ends only. Bearing also has one area of disbond 

See attached sketch. 

" X X X Lower half bearing has light sporadic disband on the left and right 

Horizontal joints, with other areas of disband In center of pad, 

See attached skc:tch. 
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IV I \..:.l 0 Turbine Inspection Prograrn· 
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MOS Turbine Inspection Progra1n 

Client: 1,1.5 P 
Station: sherco Unit: 3 
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Techruc1an: 2: · · 

Turbine Component Report 
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M QS Inspection, Inc. 1920 Oakcrest Avenue, Roseville, MN 55113 
fORM27.31S 

TURBINE INSPECTION PROGRAM 

Ultrasonic Examination of Bolts & Studs 

Client: Northern States Power 
Station: Sherco 

. MQS Work Order#!.-: ___,0~7..:..F~33:::.:8~9:...... ___ _ 
Unit.l__Turbine No. 170X819 Date: 3-15-99 

-Gom 3 ~,· @~ ai ~imensio~ IJ~l. ·7110efi:c:t"liflm!!if1 ·• (~ · ...... ~-· .. -~·. .. . ... ~-::}; 
@\.. 

.)I .... lm, __ .. ~1!~ff'~~:r'·1 ·· . ..,.. l!o\cceplf'. ;;13:t -~~ -f~.-.io-·, ... m 
HP Outer 
Cyl. Studs 44 44 0 No 

IP Outer 
Cy!.,_Studs 64 64 __ Q. No 

CRV Studs 72 72 0 Yes 

Control 
Valve Studs 48 48 0 Yes/No 

Stop Valve 
Studs 48 48 0 Yes/No 

A Coupling 
Bolts 16 16 0 No 
B Coupling 
Bolts 16 16 0 No 
C Coupling 

. 
Bolts 16 16 0 No 
D Coupling 
Bolts 16 16 0 No 

Ventilation 
Valve 18 18 0 Yes 

HP Inner 
Cylinder 26 16 0 No 

Technician: Michael T. Chnstensen; Level II, Douglas Gertner, Level II Date: 3-15-99 

XCEL_Sherco_05 _0122523 
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MQS INSPECTION, INC. TURBINE INSPECTION PROGRAM 

NOE TECHNIQUE RECORD / MAGNI: 1 IC PARTICLE Fonn: 21.07A Rev. Org. 

DATE: 3-15-99 .. PAGE of 

CLIENT: Northern States Power WORK ORDER No 07F3389 

STATION: Sherco UNIT 3 

TURBINE No 170X819 

SPECIFICATION: MOS INSPECTION, INC. PROCEDURE: 27.0.300 Rev.0 - Section 4 

PRECLEAN: 
MATERIAt: NA METHOD NA BATCH No: NA 

,,..---..... 

fQ!.!leME!iI: MAGNAFLUX ~ P500 S/N: 78108 

(CIRCLE ONE) 

CURRENT: 

AMPS: 'Head Shot NA jCoil Shot: 1500 amps I Other Info: 

Contact Material: COPPER l4f0 Cable I 
RATED MAXIMUM AMPERAGE: 4,000 METHOD: CONTINUOUS 

YOKE: PARKER /~NA;;, SIN: 6007-Y9 

CURRENT: AC DC FIXED AMPERAGE . 

MAGNETIC FIELDS ARE VERIFIED WITH A MAGNETIC FIELD INDICATOR (PIE GUAGE) 

MATERIAL: MAGNAFLUX 14A BATCH No: 98C074 APPLICATION: Spray 
(Redl-Bath) 

CARRIER II BATCH No: NA 

14AM BATCH No: 97F09K 

GREY DRY POWDER: TYPE: #1 Grey BATCH No: 91F050 

RED DRY POWDER: TYPE: SA Red BATCH No: 95D009 

DEMAG: METHOD: AUTOMATIC REOSTAT DEMAG with INFINITE CONTROL RESIDUAL: +/- 2 GAUS 

METHOD: Withdrawal RESIDUAL +/-2 GAUSS 

POSTCLEAN: 
MATERIAL: NA METHOD NA BATCH No: NA 

NOTE: If any of the above parameters change make note of them below. 

Record results on appropriate Turbine lnspedion form. Attach sketches or additional information as applicable. 

LEVEL Ill APPROVAL; I TECHNICIAN I Level: 'DATE: 

Kenneth J. Olson Michae~ T. Christensen, Doug Gertner 3-15-99 

XCEL_ Shcrco _ 05_0122524 
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MQS TURBINE INSPECTION PROGRAM 
. 

. INSPECTION, INC. 

NOE TECHNIQUE RECORD/LIQUID PENETRANT Form: 23.08A Rev. Org. 

DATE: 3-15-99 PAGE of 

CLIENT: Northern States Power WORK ORDER No: 07F3389 

STATION: Sheree UNIT 3 

TURBINE No 170X819 

SPECIFICATION: MOS INSPECTION PROCEDURE: 27.0.300 Rev.a - Section 9 

PRECLEAN: 
MATERIAL: NA METHOD NA BATCH No: NA 

DRYING TIME:· NA 

PENETRANT: 
MATERIAL: SKL-SP BATCH No: 98M02K APPLIED BY: Spray/ 

brush 

DWELL: 

MATERIAL: ZL-60O BATCH No: 98L 108 APPLIED BY: Spray 

DWELL: 30 min. 

EXCESS PENETRANT REMOVAL: 

MATERIAL: SKC-S METHOD: Wipe BATCH No: 98L08K DRYING TIME: 5min. 

Denatured 

MATERIAL: Alcohol METHOD: wipe BATCH No: NA DRYING TIME: ·Smin. 

DEVELOPER: 

MATERIAL: SKD-S2 BATCH No: 98804K APPLIED BY: Spray 

DEV. TIME 10 min. 

POST CLEAN: 

MATERIAL: NA METHOD BATCH No: 

NOTE: If any of the above parameters change make note of them below. 

Record results on appropriate Turbine Inspection form. Attach sketches or additional information as applicable. 

LEVEL Ill APPROVAL: !TECHNICIAN/ Level: !DATE: 

Kenenth J. Olson Michael T. Christensen, Doug Gertner 3-15-99 

XCEL _Shcrco_05 _0122525 
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MQS INSPECTION, INC. TURBINE INSPECTION PROGRAM 
NUt: 11::<.;nr,il~Ut: Kt::~UKU / UL I H.n,:::;C'"!ll; Form: 22.15A Rev. Org. 

DATE: 3-15-99 PAGE of 

CLIENT: Northern States Power WORK ORDER No: 07-F3389 

STATION: Sherco UNIT: 3 

TURBINE No 170X819 

SPECIFICATION: 
BABBIT BEARINGS MQS INSPECTION. INC. PROCEDURE: 27.D.300 Rev.O - Section 7 

STUDS/ BOLTING MOS INSPECTION, INC. PROCEDURE: 27.D.300 Rev.0 - Section 8 

EQUIPMENT -- ----
Unit Mfg.: Krautkramer Model: USK-78 S/N: 2732 

· Transducer Mfg.: Panametrics Model: contact SIN: 191046 

Frequency: 5.0 mhz Angle: 0 degrees Size: .25" dia. Type: contact 

Transducer Mfg.: Panametrics Model: contact S/N: 126536 

Frequency: 2.25 mhz Angle: O degrees Size: .50" dia. Type: contact 

CABLE: LENGTH: 6 ft TYPE ~s;) ~ ' (CIRCLE ONE) 

Calibration Block: llWBlock SIN: A01515 

Babbit bearing cal. Std. SIN: GTM-31 

Couplant: Aquasonic 100 Batch No.: H-386 

Turbine Oil Batch No.: NA 

PROCESS 

Method: CONTACT Scanning: MANUAL Inches/ Second: < 6"/sec. Overlap 25% 

Special Instructions: 

Record results on appropriate Turbine Inspection form. Attach sketches or additional information as applicable. 
LEVEL Ill APPROVAL: !TECHNICIAN/ Level: Doug Gertner, Lv II !DATE: Patrick J. Haggenmiller Michael T. Christensen, Level II 3-15-99 
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TR.EX.NSP0075.046

MQS INSPECTION, INC. TURBINE INSPECTION PROGRAM . 

NOE TECHNIQUE RECORD/ VISUAL EXAMINATION Fonn: 26.03 Rev. 2 

DATE: 3-15-99 PAGE of 

CLIENT: Northern States Power WORK ORDER No: 07F3389 

STATION: Sherco UNIT 3 

TURBINE N 170X819 

SPECIFICATION: MOS INSPECTION PROCEDURE: 27.D.300 Rev.a - All Sections 

EQUIPMENT:(List all insp.equipment and visual aids used (include S/N's and/or cal. dates when applicable) 

-- --

RESULTS: 
Bearings showing disband and cracking 

Diaphragms and nozzle blading have cracking and foreign object damage 

IP inner casings have cracks on the horizontal joints 

IP outer casings has a #2 positioning groove cracked. 

lntecept valve screen has cracked weldds and undercutting of welds 

LP-8 inner cylinder has 2 cracks in the parent metal ' 

Cracked bucket pins on both LP-A and LP-B rotors 

Boiler feed pump #33 inboard seal assy. Haas a cracked web 

Record results on appropriate Turbine Inspection fonn. Attach sketches or additional information as applicable. 

... 
' 

LEVEL Ill APPROVAL: !TECHNICIAN t Level: Doug Gertner, Lvt.11 IDATE: 
Kenneth J. Olson Michael T. Christensen, Level II 3-15-99 
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TR.EX.NSP0075.047

MQS 
MQS Inspection, Inc. 

:i.920 'J,3:K-::rest. Av.,,.nue 
Rosev1i1e, MN 55113 

Phone (6:2)~33-1616 
Fax i~l2i633-4928 

CERTIFICAT:ON OF INSPECTION 

NGr~hern States Power 
~rTN: Accounts ?ayable 
P.'). MC;{ 9366 
Mtnneapolis, MN 55440 

CERTIFICATION~ 07-F3389 
customer# 073310 

{612) .320-589<; 

Lab ll • . . . . ./J7 
C11stome:c .Job::i: 
Sh 1 pp i n~r Doc #

· cus t ome-c PO 1f 
Date Completed 03/1~/99 

Descr1ption of Parts: 
Their Our 
Count ~ount P~rt Number Description 

1 l :WO 
GENERAL ELECTRIC TURBINE UNIT #3 
A'l: SHERCO STA'rlON, BECKER, MN 

M.AGNE'rIC PARTICLE, LIQUID ?ENETRAl'JT 

P:.:ocedur>?- ..•. 27.D.300 REV 0 · 
Accep-c.:ir.ce Crtterta REPORT ALL FINDINGS TO CLIEN'I' 

Remark'3: 
See report. 

Tttle 

XCEL Sherco 05 0122528 

MPUC Docket No. E999/AA-18-373, et al. 
OAH Docket No. 65-2500-38476 

Exhibit___(HJS-1), Schedule 4 
Page 172 of 248



TR.EX.NSP0077.001

Prepared 
L. C. Dahlman 
Sr. NOE Specialist 

October 6, 2008 to October 29, 2008 

M & MR NDE Inspection Summary 

Report Date: 10-29-08 

NSP, et al v GE 
EX ,zl?/ 
Date: l(-J,y-/5 

Richard G. Stirewalt 
Stirewalt & Associates 
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TR.EX.NSP0077.002

11 

Sherburne County Generating Station 
Unit3 

M & MR NDE Inspection Summary 

Table of Contents 

ITEM Repairs Performed 
Introduction & Description 

A Low Pressure Rotor L-0 Blading None 
B Low Pressure Rotor L-0 Blading None 
Bearings None 
Control Valves & Ventilation Valve 3 new plugs 

32 Boiler Feed Pump L-0 Blading Two broken lower casing struts 
32 BFP Valves 1 new valve seat 

33 Boiler Feed Pump L-0 Blading None 
33 BFP Valves 2 new valve seats & plugs 

Personnel, Procedures, 
Equipment 

I 
Page(s) 
2 

3 
4 
5-7 
8 

9 
10 & 11 

12 
13 & 14 

15 

\\FNPESGO01 \Home\DH LL01 \CDRIVE\DA TA \DH LL01 \WOR D\TURBINE\REPORTS\sherco3\08Sherco3\08sh3rpt.doc 

XCEL_Sherco_05_0128822 

MPUC Docket No. E999/AA-18-373, et al. 
OAH Docket No. 65-2500-38476 

Exhibit___(HJS-1), Schedule 4 
Page 174 of 248



TR.EX.NSP0077.003

Introduction 

DESCRIPTION: 

Turbine No. 
Generator SIN: 
Exciter S/N: 

Sherburne County Generating Station 
Unit3 

M & SP NOE Inspection Summary 

Sherco Unit 3 is a General Electric Turbine consisting of four 
double-shell sections: a high-pressure section, a double-flow 
reheat section, and two double-flow low-pressure sections. 
Operating at 2400 PSIG at 1000F and exhaust pressure of 
1.5" HG. ABS. with a rating of 809643 ~ at 3600 RPM 

170X819 
180X819 
316X270 

\\FN PESGO01 \Home\DH LL01 \CORI VE\DA TA \DH LL01 \WORD\TU R Bl NEIR EPORTS\sherco3108Sherco3\08sh3rpt.doc 
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TR.EX.NSP0077.004

Com anent 

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

LOW PRESSURE ROTOR "A" 

Item 

Generator End 
L-0 Stellite 
Row (L-0 Buckets 
Row L-0 Covers 

Turbine End 
L-0 Stellite 
Row L-0 Buckets 
Row L-0 Covers 

The L-0 blading on both ends show signs of erosion on the Stellite Strips and 
deposit build up at the blade tips, continuously connected covers, tie knuckles 
and root radius 

The L-0 covers show signs of various degrees of separation between the cover 
and blade on the discharge side of the leading edge connection (See picture) 

All blading has deposit buildup at the tie knuckles, there is no distinct pattern 

I\FNPESGO01 \Home\DHLL01 \CDRIVE\DA TA \DH LL01 \WORD\TUR Bl NE\REPORTS\sherco3\08Sherco3\08sh3rpt.doc 
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TR.EX.NSP0077.005

1c-
Com anent 

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

LOW PRESSURE ROTOR "B" 

Item 

Generator End 
L-0 Stellite 
Row (L-0) Buckets 
Row L-0 Covers 

Turbine End 
L-0 Stellite 
Row L-0 Buckets 
Row ( L-0) Covers 

The L-0 blading on both ends show signs of erosion on the Stellite Strips and 
deposit build up at the blade tips, continuously connected covers, tie knuckles 
and root radius 

The L-0 covers show signs of various degrees of separation between the cover 
and blade on the discharge side of the leading edge connection 

All blading has deposit buildup at the tie knuckles, there is no distinct pattern. 

Typical blade build-up at tie knuckles 

\\FNPESG001 \Home\DHLL01 \CDRIVEIDA TA \DHLL01 \WORD\TURBI NEIR EPORTS\sherco3\08Sherco3\08sh3rp!.doc 

XCEL Sherco 05 0128825 
- - -

MPUC Docket No. E999/AA-18-373, et al. 
OAH Docket No. 65-2500-38476 

Exhibit___(HJS-1), Schedule 4 
Page 177 of 248



TR.EX.NSP0077.006

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

LOW PRESSURE STATIONARY "A" GENERATOR END 

Com nent Item 

Bearin s 
t/6 Lower Half 

#6 Upper Half 

Lower Half 

Method 
VT UT 

Micro- Wipe at Less than 5% 
electrolysis center Debond 
bands(2) at 
6½" to 
B½"from 
edge and 9" 
to15½' 
from horiz. 

NAO 

Upper Half 

Wiped at 
cenler4-
5/8"to 7¼" 
from edge 
and7to 

Less than 5% 
Debond 

\\FNPESGO01 \Home\DHLL01 \CDRIVE\DA TA \DH LL01 \WOR D\TURBI NE\REPORTS\sherco3\08Sherco3\08sh3rpt.doc 
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TR.EX.NSP0077.007

Com anent 

Bearin s 

Lower Half 

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

LOW PRESSURE STATIONARY "B" TURBINE END 

Item 

#7 Lower Half 

#7 Upper Half 

Upper Half 

Method 
VT 

Wiped at 
center 

Wiped at 
center 4-
5/8" to 
?½from 
edge and 
7 to 20" 
from horiz. 
small hole 
to large 
hole 

UT 

Less than 5% 
Debond 

Less than 5% 
Debond 

\\FNPESGO01 1Home\DHLLD1 \CDRIVE\DA TA \DH LL01 \WOR D\TUR Bl NE\R EPORTS\sherco3\08Sherco3\08sh3rpt.doc 

XCEL Shcrco 05 0128827 
- - -

MPUC Docket No. E999/AA-18-373, et al. 
OAH Docket No. 65-2500-38476 

Exhibit___(HJS-1), Schedule 4 
Page 179 of 248



TR.EX.NSP0077.008

Com nent 

Bearings 

Lower Half 

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

GENERATOR-GENERATOR END 

Item Method 
VT 

=--- ---#9 Lower Half NAD ess than 5% 
yon ebond 

#9 Upper Half 

Upper Half 

1\FNPESGO01 \Home\DHLL01 \CDRIVEIDA TA \DH LL01 \WORD\TUR Bl NEIREPORTS\sherco3\08Sherco3\08sh3rpt.doc 
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TR.EX.NSP0077.009

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

Component Item 

#1 CONTROL VALVE 
Stem Threads 
Plu Seat 
Valve Seat 
Bonnet 
Nuts 12 
Studs(11) 

#2 CONTROL VALVE 
Stem Threads 
Plu Seat 
Valve Seat 
Bonnet 
Nuts 12 
Studs (11) 

#3 CONTROL VALVE 
Stem Threads 
Plu Seat 
Valve Seat 
Bonnet 
Nuts 12 
Studs (12 

#4 CONTROL VALVE 
Stem Threads 
Plu Seat 
Valve Seat 
Bonnet 
Nuts 12 
Studs (12) 

VENTILATOR VALVE 
Plu Seat 
Valve Seat 

VALVES 

Studs (9@ 1-7/8x 11.70 

\\FN PESGO01 \H ome\DH LL01 \CDRIVE\DA TA \DH LL01 \WOR D\TUR Bl N E\R E PORTS\sherco3\08Sherco3\08sh3rpt.doc 
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TR.EX.NSP0077.010

Com anent Item 

Turbine End 

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

32 BOILER FEED PUMP 

VT 
Method 

Row (l-0) Buckets Deposit build up on trailing edge of 
blade full length; build up at roots; 
build up on trailing edge of 
stationary blading¼" width¾ 

Row (L-0) Covers 
Struts 

len th of blade. 
Minor erosion on tenons 
Bottom half south side bottom strut on 
NWweld cracked, not noticeable until 
pressure applied: northeast corner of 
north side appears cracked. 

Build up on blades 

\\FNPESG001 \Home\D HLL01 \CDRIVEIDA TA \DH LL01 \WOR D\TU R Bl NE\REPORTS\sherco3\08Sherco3\08sh3rpt.doc 
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TR.EX.NSP0077.011

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

32 BOILER FEED PUMP VALVES 

Com onent Item 

#7 Hi h Pressure Control 
Valve Seat 
Plu 

High Pressure Sta 
Valve Seat 
Plug 
Strainer 
Studs (10 @ ¾ x 6.3) 

Low Pressure Sta 
Valve Seat 
Plug Seat 
Pzr Seal Head 
Back Seat 
Stem Back Seat 
Back Seat 
Back Seat Plug 
Seat 
Strainer 
Studs (24 @ 1 ¼ x 8.45) 

Method 
VT 

\\FNPESGO01 \Home\DHLL01 \CDRIVE\DA TA \DHLL01 \WORD\TUR BINEIREPORTS\sherco3\08Sherco3\08sh3rpt.doc 
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TR.EX.NSP0077.012

Com anent 

Casin Studs 

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

32 BOILER FEED PUMP VALVES 

1¼x6.25 

#1 Low Pressure Control 
Plu Seat 
Seat 

#2 Low Pressure Control 
Plug Seat 
Seat 

#3 Low Pressure Control 
Plu Seat 
Seat 

#4 Low Pressure Control 
Plu Seat 
Seat 

#5 Low Pressure Control 
Plu Seat 
Seat 

\\FNPESGO01 \Home\DHLL01 \CDRIVE\DA TA \DHLL01 \WORD\TURBINE\REPORTS\sherco3\08Sherco3\08sh3rpt.doc 
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TR.EX.NSP0077.013

Component Item 

Turbine End 

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

33 BOILER FEED PUMP 

VT 
Method 

Row (L-0) Buckets Deposit build up on trailing edge of 
blade full length; build up at roots; 
build up on trailing edge of 
stationary blading ¼" width ¾ 
length of blade. 

Row (L-0) Covers Minor erosion on tenons 
Struts NAD 

Build up on blades 
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TR.EX.NSP0077.014

Component 

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

33 BOILER FEED PUMP VALVES 

Item 

Valve Seat 
Plug 
Studs (11 @ ¾ x 6) 

MT PT 

#7 Hi h Pressure Sto 
Valve Seat 

Plu 
Strainer 
studs (12@ ¾x6.3) 

Low Pressure Sto 
Valve Seat 
Plu Seat 
Pzr Seal Head 
Back Seat 
Stem Back Seat 
Back Seat 
Back Seat Plug 
Seat 
Strainer 
studs (24 @ 1 ¼ x 8.45) 
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TR.EX.NSP0077.015

Com onent 

Casin Studs 

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

33 BOILER FEED PUMP VALVES 

1¼ X 6.25 

#1 Low Pressure Control 
Plu Seat 
Seat 

#2 Low Pressure Control 
Plu Seat 
Seat 

#3 Low Pressure Control 
Plu Seat 
Seat 

#4 Low Pressure Control 
Plu Seat 
Seat 

#5 Low Pressure Control 
Plug Seat 
Seat 

IIFNPESGO01 \Home\DH LL01 \CDRIVEIDA TA \DH LL01 \WORD\TURBINEIREPORTS\sherco3\08Sherco3\08sh3rpt.doc 
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TR.EX.NSP0077.016

SHERCO UNIT 3 OUTAGE 
SUMMARY LISITING 

PROCEDURES, PERSONNEL & EQUIPMENT 

Procedures 
STD-MT-6 Rev. 1 Wet Fluorescent Magnetic Particle Examinations With a Cable 

Wrap 
STD-PT-1 Rev. 1 
STD-UT-2 Rev. 1 
STD-UT-1 Rev. 2 
STD-VT-1 Rev. 0 

Visible Solvent Removable Liquid Penetrant Examination 
Ultrasonic Examinations Of Babbitted Bearings 
Ultrasonic Examinations of Shafts, Studs, Pins and Bolts 
General Visual Examination 

Magnetic Particle: 
Magnetic Field Indicator 
Wet Fluorescent Magnetic 
Portable Inspection Unit 
Black Lights 

Liquid Penetrant 
Penetrant - Visible solvent 
removable 
Cleaner 
Developer 

Ultrasonic 
Panametrics 
Harisonics 
Sonotrace 

Personnel 

Dahlman, L. C. 
MT 
111 

(Pie Gauge) 
Magnaglo 20B 
Magnafulx KCH-3D 
Labino 

SKL-HFIS 

SKC-S 
SKD-S2 

Epoch 111 
5 MHZ/.25" Dia. 
Ultrasonic Couplant 

PT 
111 

UT 

Batch #88G067 
SIN: 661001 

Batch #88JO46 

Batch #00M01 K 
Batch #95D07K 

SIN: 95061707 
SIN: A3868 
Batch#: 96143 

VT 
Ill 
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V GE Energy Services

Global inspection # Bepdtr Services 
Générai Electric International, Inc.

SUBJECT: IN-SERVICE TURBINE ROTOR INSPECTION

NORTHERN STATES POWER COMPANY 
SHERBURNE COUNTY #3 
TURBINE #170X819 
LP-B ROTOR, SERIAL #3567V1

INSPECTION HISTORY AND COMPARISON OF RESULTS

This is the first in-service NDT inspection performed by GE Company on the subject rotor. A comparison of 
the original acceptance ultrasonic tests with the current tests shows the results to be within GE Company's 
repeatability limits and implies that no internal change has occurred in this rotor between tests.

CURRENT RECOMMENDATIONS

The recent evaluation of the structural integrity of this rotor included the original and the current NDT results, 
material properties, and the temperature and stress exposures. The evaluation also included an analysis of an 
assumed crack on the bore surface under each stage. The results of this evaluation were reviewed at a meeting 
on March 22, 1999. The resulting recommendations for this rotor are:

Continue service in accordance with current GE Company prewarming, starting, and loading 
recommendations. The rotor should be completely reinspected after not more than ten (10) 
additional years of service. The primary purpose of the reinspection is to reduce the 
probability of a catastrophic failure by detecting the initiation or propagation of crack-like 
discontinuities near the bore and performing corrective action before critical conditions are 
reached. The probability of failure from other degradation such as periphery or dovetail 
cracking is also reduced by early detection and appropriate action. In addition, routine 
inspections provide periodic réévaluations of the rotor integrity with the latest techniques that 
may permit the identification of conditions not previously recognized.

NON-DESTRUCTIVE TESTS PERFORMED

The standard tests performed on this rotor during the recent inspection are listed below. A description of each 
of these tests is provided in the attached appendix.

Bore visual examination 
Bore magnetic particle test 
Radial beam boresonic test 
Angle beam boresonic test 
Periphery ultrasonic test 
Axial ultrasonic test 
Rotor dovetail ultrasonic test 
Bucket to rotor gap measurements 
Periphery magnetic particle test

NSP, et al v GE
Fx 3 7 7  _
Date:

Richard G. Stirewalt 
Stirewalt & Associates

GE-NSP00244099

TR.EX.NSP0300.001

fl 

' . 

April 2, l 999 

SUBJECT: 

:ilwa, ln.sp;:c1;011 & Repo11 Sijrv,ces 
Ge:;er~i flec'.f'C lntemat1onal. Inc 

IN-SERVICE TURBINE ROTOR INSPECTION 

NORTHERN STATES POWER COMPANY 
SHERBURNE COUNTY #3 
TURBINE #l 70X819 
LP-B ROTOR, SERIAL #3567Vl 

INSPECTION HISTORY AND COMPARISON OF RESULTS 

GE Energy Services 

This is the first in-service NOT inspection perfonned by GE Company on the subject rotor. A comparison of 
the original acceptance ultrasonic tests with the current tests shows the results to be within GE Company's 
repeatability limits and implies that no internal change has occurred in this rotor between tests. 

CURRENT RECOMMENDATIONS 

The recent evaluation of the structural integrity of this rotor included the original and the current NDT results, 
material properties, and the temperature and stress exposures. The evaluation also included an analysis of an 
assumed crack on the bore surface under each stage. The results of this evaluation were reviewed at a meeting 
on March 22, 1999. The resulting recommendations for this rotor are: 

Continue service in accordance with current GE Company prewarming, starting, and loading 
recommendations. The rotor should be completely reinspected after not more than ten (10) 

· additional years of service. The primary purpose of the reinspection is to reduce the 
probability of a catastrophic failure by detecting the initiation or propagation of crack-like 
discontinuities near the bore and performing corrective action before critical conditions are 
reached. The probability of failure from other degradation such as periphery or dovetail 
cracking is also reduced by early detection and appropriate action. In addition, routine 
inspections provide periodic reevaluations of the rotor integrity with the latest techniques that 
may permit the identification of conditions not previously recognized. 

NON-DESTRUCTIVE TESTS PERFORMED 

The standard tests performed on this rotor during the recent inspection arc listed below. A description of each 
of these tests is provided in the attached appendix. 

Bore visual examination 
Bore magnetic particle test 
Radial beam boresonic test 
Angle beam boresonic test 
Periphery ultrasonic test 
Axial ultrasonic test 
Rotor dovetail ultrasonic test 
Bucket to rotor gap measurements 
Periphery magnetic particle test 

NS.P, et al v GE 
. EX 19'1 
Date: /,3-:[t:J-/S 

Richard G. Stirewalt 
Stirewalt & Associates 

GE-NSP00244099 
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•  •

NORTHERN STATES POWER COMPANY 
SHERBURNE COUNTY #3 
TURBINE #170X819 
LP-B ROTOR, SERIAL #3567V1

BORE SURFACE EXAMINATION

The bore surface of this rotor was prepared for testing by light honing immediately prior to the recent 
inspection. The visual inspection and subsequent magnetic particle test of the bore surface disclosed no 
indications.

RADIAL BEAM BORESONIC AND PERIPHERY ULTRASONIC TEST

The radial beam boresonic and the periphery ultrasonic tests revealed only one indication. The size and 
coordinates of this indication are provided on an attached tabulation. Graphic displays of the indication are 
provided on an attached layout that shows the location of the indication relative to the rotor geometry. The 
layout includes an axial-radial outline of the rotor with the indication plotted at its proper location. The 
circumferential location of the indication is displayed with an axial-circumferential view.

ANGLE BEAM BORESONIC TEST

The angle beam boresonic test performed on this rotor revealed no radial-axial type patterns of indications that 
fulfill the established crack-like criteria.

The purpose of the angle beam boresonic test is to identify radial-axial patterns of indications that could 
represent crack-like discontinuities near the bore of the rotor. The test operates at or near the acoustic and 
electronic noise thresholds of the inspection and consequently detects many reflectors that may include material 
structure as well as inclusions or real cracks. The indications detected are scanned by applying an algorithm 
that identifies radial-axial patterns and lists those with sufficient point density to qualify as a potential crack. In 
addition, a visual study of all the test data combined with experienced judgment is required to ensure the proper 
conclusions concerning the presence, nature, and overall size of any significant discontinuities.

AXIAL ULTRASONIC TEST

The straight beam axial ultrasonic test performed from the ends of the rotor revealed no indications.

ROTOR DOVETAIL ULTRASONIC TESTS

An ultrasonic test of the accessible wheel dovetail hooks was performed on stages L-2 and L-3 of both the 
turbine and generator ends of this rotor. Point source type indications, some of which were reported as levels, 
were detected in both L-2 stages. None of the indications showed evidence of continuity in the circumferential 
direction and there was no loss of the reference reflections. These indications did not warrant bucket removal 
for further investigation.

It should be noted that the dovetail test is a detection test only and does not size the indications. In addition, 
there have been cases where cracks existed in locations where no wheel dovetail ultrasonic indications were 
revealed. As a result, there may be conditions that were not revealed or evaluated that could limit the 
serviceability of the wheels.

2

GE-NSP00244100

TR.EX.NSP0300.002

i; • 
NORTHERN STATES POWER COMPANY 
SHERBURNE COUNTY #3 
TURBINE #170X819 
LP-B ROTOR, SERIAL #3S67Vl 

BORE SURFACE ,EXAMINATION 

• 

The bore surface of this rotor was prepared for testing by light honing immediately prior to the recent 
inspection. The visual inspection and subsequent magnetic particle test of the bore surface disclosed no 
indications. 

RADIAL BEAM 11,0RESONIC AND PERIPHERY JJIJRMQNIC TEST 

The radial beam boresonic and the periphery ultrasonic tests revealed only one indication. The size and 
coordinates of this indication are provided on an attached tabulation. Graphic displays of the indication are 
provided on an attached layout that shows the location of the indication relative to the rotor geometry. The 
layout includes an axial-radial outline of the rotor with the indication plotted at its proper location. The 
circumferential location of the indication is displayed with an axial-circumfemrtial view. 

ANGLE BJAM BORESONIC TEST 

The angle beam boresonic test performed on this rotor revealed no radial-axial type patterns of indications that 
fulfill the established crack-like criteria. 

The purpose of the angle beam boresonic test is to identify radial-axial patterns of indications that could 
represent crack-like discontinuities near the bore of the rotor. The test operates at or near the acoustic and 
electronic noise thresholds of the inspection and consequently detects many reflectors that may include material 
structure as well as inclusions or real cracks. The indications detected are scanned by applying an algorithm 
that identifies radial-axial panems and lists those with sufficient point density to qualify as a potential crack. In 
addition, a visual study of all the test data combined with experienced judgment is required to ensure the proper 
conclusions concerning the presence, nature, and overall size of any significant discontinuities. 

AXIAL ULTRASONIC TEST 

The straight beam axial ultrasonic test performed from the ends of the rotor revealed no indications. 

ROTOR DOVETAIL ULJBASONIC TESTS 

An ultrasonic test of the accessible wheel dovetail hooks was performed on stages L-2 and L-3 of both the 
turbine and generator ends of this rotor. Point source type indications, some of which were reported as levels, 
were detected in both L-2 stages. None of the indications showed evidence of continuity in the circumferential 
direction and there was no loss of the reference reflections. These indications did not warrant bucket removal 
for further investigation. 

It should be noted that the dovetail test is a detection test only and docs not size the indications. In addition, 
there have been cases where cracks existed in locations where no wheel dovetail ultrasonic indications were 
revealed. AB a result. there may be conditions that were nQt revealed or evaluated that could limit the 
serviceability of the wheels. 
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NORTHERN STATES POWER COMPANY 
SHERBURNE COUNTY #3 
TURBINE #170X819 
LP-B ROTOR, SERIAL #3567V1

BUCKET TO ROTQ&GAF.MEASUREMENTS

The gap between the bucket and wheel tangs was measured around the entire circumference on both the 
admission and discharge sides of stages L-2 and L-3 on both the turbine and generator ends of this rotor. A 
measurable gap was reported at the notch closure on all four of these stages. The maximum values ranged from 
0.007" to 0.016". There were no measurable gaps at the regular buckets on any of the stages examined and 
further action due to the above reported values is not warranted at this time.

PERIPHERY MAGNETIC PARTICLE TEST

It has been reported that a magnetic particle test o f the external surfaces of this rotor revealed no indications. 
This test was not performed by GE Life Extension Services.

ROTOR OUTLINE

A 1/5 scale outline of the rotor is provided with this report. The outline serves as a model for stress calculations 
and also shows the location of any reported bore surface and internal indications relative to the rotor geometry.

MATERIAL PROPERTIES

The material properties of this rotor are listed on an attached table. At the time of manufacture, the FATT 
measured from the transverse core samples was -60°F. An embrittlement of 65°F is estimated for the first stage 
region and 15°F for the second stage region of this rotor due to service conditions which raises the FATT of 
those portions to 5°F and -45°F respectively. No embrittlement is predicted for the remainder of the rotor.

3

GE-NSP00244101

TR.EX.NSP0300.003

• 
NORTHERNSTATESPOWERCOMl'ANY 
SHERBURNECOUNTY#3 
TURBINE #170X819 
LP-B ROTOR. SERIAL #3567Vl 

BUCKET TO ROTOR GAP MEASUREMENTS 

• 

The gap between the bucket and wheel tangs was measured around the entire circumference on both the 
admission and discharge sides of stages L-2 and L-3 on both the turbine and generator ends of this rotor. A 
measurable gap was reported at the notch closure on all four of these stages. The maximum values ranged from 
0.007" to 0.016". There were no measurable gaps at the regular buckets on any of the stages examined and 
further action due to the above reported values is not warranted at this time. 

PERIPHERY MAGNETIC PARTICLE TEST 

It has been reported that a magnetic particle test of the external surfaces of this rotor revealed no indications. 
This test was not performed by GE Life Extension Services. 

ROTOR OUTLINE 

A 1/5 scale outline of the rotor is provided with this report. The outline serves as a model for stress calculations 
and also shows the location of any reported bore surface and internal indications relative to the rotor geometry. 

MATt;RIAL PROPERTIES 

The material properties of this rotor are listed on an attached table. At the time of manufacture, the FA TT 
measured from the transverse core samples was -60°F. An embrittlement of 65°F is estimated for the first stage 
region and l 5°F for the second stage region of this rotor due to service conditions which raises the FA TT of 
those portions to 5°F and -45°F respectively. No embrittlement is predicted for the remainder of the rotor. 
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•  •

NORTHERN STATES POWER COMPANY 
SHERBURNE COUNTY #3 
TURBINE #170X819 
LP-B ROTOR, SERIAL #3567VI

The recommendations provided in this report represent our best judgment in light of the information available 
to us. In evaluating the above recommendations, the owner should recognize that there are many operating 
practices and conditions including, but not limited to, those mentioned above which affect continued 
satisfactory operation of which GE has no control. It is the owner's responsibility to determine whether or not 
the rotor should continue to be used in light of the information furnished above and his own operating practices 
and conditions. No warranty, either expressly or by implication, is being made in regards to these 
recommendations, and GE expressly disclaims any liability for any damages allegedly incurred as a result or 
consequence of their application whether it is claimed that these recommendations resulted from GE's 
negligence or that it is strictly responsible for the damages claimed to have been sustained. GE's responsibility 
in connection with furnishing this report is as set forth in the contract under which this report is furnished.

Prepared by

G.S. Bullock, Senior Engineer 
Life Extension Services 
GE International Inc. 
Schenectady, New York 12345

4
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TR.EX.NSP0300.004
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NORTHERN STATES POWER COMPANY 
SHERBURNE COUNTY #3 
TURBINE #170X819 
LP-B ROTOR, SERIAL #3567V1 

The recommendations provided in this report represent our best judgment in light of the information available 
to us. In evaluating the above recommendations, the owner should recognize that there are many operating 
practices and conditions including, but not limited to, those mentioned above which affect continued 
satisfactory operation of which GE has no control. It is the ownet's responsibility to dctcnnine whether or not 
the rotor should continue to be used in light of the information furnished above and his own operating practices 
and conditions. No warranty, either expressly or by implication, is being made in regards to these 
recommendations, and GE expressly disclaims any liability for any damages allegedly incurred as a result or 
consequence of their application whether it is claimed that these recommendations resulted from GE's 
negligence or that it is strictly responsible for the damages claimed to have been sustained. GE's responsibility 
in connection with furnishing this report is as set forth in the contract under which this report is furnished. 

Prepared by 

G.S. Bullock, Senior Engineer 
Life Extension Services 
GE International Inc. 
Schenectady, New York 12345 
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•  •

NORTHERN STATES POWER COMPANY 
SHERBURNE COUNTY #3 
TURBINE #170X819 
LP-B ROTOR, SERIAL #3567V1

MATERIAL PROPERTIES 

SIMILAR TO ASTM A 470 Class 7

TENSILE PROPERTIES

Tensile Strength 128.8 -• 135.3 ksi
0.02% Yield Strength 106.1 - 114.8 ksi
Elongation 18.0- 22.0 %
Reduction of Area 61.0- 70.0 %

IMPACT ENERGY

Charpy V-notch @ R.T. 50 - 100 ft. lb.

50% FRACTURE APPEARANCE TRANSITION TEMPERATURE (FATT)

*As Received -60°F
* Embrittled 5°F

* See text for further description.

CRACK GROWTH

da/dn vs. AK see appendix

TOUGHNESS

Klc vs. Te see appendix

5

GE-NSP00244103

TR.EX.NSP0300.005

• 
NORTHERNSTATESPOWERCOMPANY 
SHERBURNE COUNTY #3 
TURBINE #170X819 
LP-8 ROTOR. SERIAL #3S67Vl 

MADRIAL PROPJRfflS 

SIMILAR TO ASTM 

TENSILE PROPERTIES 

Tensile Strength 
0.02% Yield Strength 
Elongation 
Reduction of Area 

IMPACT ENERGY 

Cbarpy V-notch@R.T. 

A470 Class 7 

128.8 • 13S.3 ksi 
106.1 - 114.8 ksi 
18.0- 22.0 % 
61.0- 70.0 % 

SO. 100 ft. lb. 

• 

50% FRACTURE APPEARANCE TRANSfflON TEMPERATURE (FATT) 

• As Received 
•Embrittled 

• See text for further description. 

CRACK GROWTH 

da/dn vs. MC. see appendix 

TOUGHNESS 

Ki. vs. Te see appendix 
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Bullock, Gil S (PS, PSD)

From:
Sent:
To:
Cc:
Subject:

Bullock, Gil S  (PS, PSD) 
Monday, March 22,1999 4:36 PM 
Peterson, Mark A (PS, PGS) 
Murphy, Keith E (PS, LES) 
Rotor Inspection 170X819 LP-B

NORTHERN STATES POWER COMPANY 
SHERBURNE COUNTY #3 
TURBINE #170X819 
LP-B ROTOR, SERIAL #3567V1

This confirms my voice-mail communication of 3/22/99.

The recent evaluation of the structural integrity of the above rotor included the original and the current NDT results, 
material properties, and the temperature and stress exposures. In addition, the evaluation included an analysis o f an 
assumed crack on the bore surface under each stage. The results of this evaluation were reviewed at a meeting on March 
22, 1999. The resulting recommendations for this rotor are:

Continue service in accordance with current GE Company prewanning, starting, and loading 
recommendations. The rotor should be completely reinspected after not more than ten (10) additional 
years of service. The primaiy purpose of the reinspection is to reduce the probability of a catastrophic 
failure by detecting the initiation or propagation of crack-like discontinuities near the bore and performing 
corrective action before critical conditions are reached. The probability of failure from other degradation 
such as periphery or dovetail cracking is also reduced by early detection and appropriate action. In 
addition, routine inspections provide periodic réévaluations of the rotor integrity with the latest techniques 
that may pennit the identification of conditions not previously recognized.

The final report will follow.

GS Bullock, Senior Engineer 
GE Life Extension Services 
8*235-5545

Page 1

GE-NSP00244104

TR.EX.NSP0300.006

• 
Bullock, Gil S (PS, PSD) 

From: 
Sent: 
To: 
Cc: 
Subject: 

Bullock, Gil S (PS, PSD) 
Monday, March 22, 1999 4:36 PM 
Peterson, Mark A (PS, PGS) 
Murphy, Keith E (PS, LES) 
Rotor lnspedion 170X819 LP-B 

NORTIIERNSTATESPOWERCOMPANY 
SHERBURNE COUNTY #3 
TURBINE #170X819 
LP-B ROTOR, SERIAL #3567Vl 

This confirms my voice-mail communication of 3/22/99. 

• 

The recent evaluation of the structural integrity of the above rotor included the original and the current NDT IeSUlts, 
material properties. and the temperature and stress exposures. In addition, the evaluation included an analysis of an 
assumed crack on the bore surface under each stage. The results of this evaluation were reviewed at a meeting on March 
22, 1999. The resulting recommendations for this rotor are: 

Continue service in accordance with current GE Company prewanning, starting, and loading 
recommendations. The rotor should be completely reinspected after not more than ten (10) additional 
years of service. The primary purpose of the reinspection is to reduce the probability of a catastrophic 
failure by detecting the initiation or propagation of crack-like discontinuities near the bore and perfonning 
corrective action before critical conditions are reached. The probability of failure from other degradation 
such as periphery or dovetail cracking is also reduced by early detection and appropriate action. In 
addition, routine inspections provide periodic reevaluations of the rotor integrity with the latest techniques 
that may pennit the identification of conditions not previously recogni7.ed. 

The final report will follow. 

GS Bullock, Senior Engineer 
GE Life Extension Services 
8"'235-5545 

Page 1 
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IN-SERVICE TURBINE KOTOS INSPECTION

• «GENERAL«. Turbine #170X819
NORTHERN STATES POWER COMPANY SHERBURNE COUNTY #3
Serv Date 07/87 Rating 810 MW Tb Code G3 # Stgs 18 LSB 33.5
initial Temp 1000 RH Temp 1000 X/O Temp 714 Bore Dia 6.04
— FORGINGsss
Rotor Type LPB 
Orig T.S. 135 KSI 
% P 0.006

Serial #3567V1 
Matl B50A373B9 NiCrMoV Vendor U.S. STEEL
ARFATT: Measured -SO (Transverse) Assumed -60
ASFATT: Assumed 5

»»INSPECTION STATUS---
DATE
RECOM

Repeatable YES

===NDT RESULTS—
Std Ultrasonics Axial

1 Inds NO Inds
0 Levels 
0 Areas 
0 Holding 
0 Oriented
0 Radial/Axial
0 Inds with Comments 

<.03 - <.03 EFBH

Angle Beam 
NO Inds

Bore Visual 
NO Inds

Bore Mag 
NO Inds

Periph Mag 
NO Inds

Dovetail Ultrasonics : Dovetail Liftina:
Stg Ind/Ext LOE Notch Other
3G NONE NO .007 NONE
3T NONE NO .008 NONE
4G PS NO .013 NONE
4T PS NO .016 NONE

»»EVALUATIONS sar
Limiting Conditions (Off Hold) Critical Crack Size

Indication 1/8" Semi-Cir Initial Sz Aft
Stg 6 Sz LCF
O/S 89 Crit 1.167 1.498

(Stg 6) 0.826 0 . 925

bjo flcri&H

O/S
15
30

*n»BTINQ—  _
f " " 5 s  B u l l o c j p  N Í c K o l s ^

Recommendation: Reinspect After 6 3 Yrs Other

By: p / iH _______________

AW**' PET&SûN S1CC9 
V’HA'C
Ç-Mt,iL ’t / l l / * ?

Date: 03/22/99

GE-NSP00244105

TR.EX.NSP0300.007

• • 
IH-SDVICB TtJJtBID ROTOR IHSPBC'l'IO>r 

•••GD'JIJtAL••• Turbine #170X819 
NORTHERN STATES POWER COMPANY SHERBURNE COUNTY #3 
Serv Date 07/87 Rating 810 MN Tb Code G3 # Stgs 18 LSB 33.S 
Initial Temp 1000 RH Temp 1000 X/0 Temp 714 Bore Dia Ei.04 

Serial #3567Vl 
Vendor U.S. STEEL 

•••POB.GlllG••• 
Rotor Type LPB 
Orig T.S. 135 KSI 
% P O.OOEi 

Matl BSOA373B9 NiCrMoV 
ARFATT: Measured -60 
ASFATT: 

(Transverse) Assumed -60 

•••IHSPBC'l'IOll' STA~S••• 
DATE 
RECOM 

=••HDT QSULTS••• 
Std Ultrasonics Axial Angle Beam Bore Visual 

1 Inds ·No Inds NO Inds NO Inds 
O Levels 
o Areas 
0 Holding 
o Oriented 
0 Radial/Axial 
O Inds with Comments 

<,03 - <.03 E!'BH 

J2ovet1iJ. 
Stg Ind/Ext 

3G NONE 
3T NONB 
4G PS 
4T PS 

•••BVALVA"l'l:011'••• 

UlJ.;[l.lmliS:I : 
LOE 

NO 
NO 
NO 
NO 

~imiting Conditions (Off Hold) 
Indication 1/8" Semi-Cir 
Stg 6 
0/S 89 

•••B.BVI IIJIJITIIIIG••• 
GS Bulloc ~ ~ 

Dovet1,U 
Notch 

.007 

.008 

.013 

.016 

Critical Crack Size 
Initial 

sz 
Crit 1.167 

(Stg 6) 0.826 

Assumed s 

Repeatable YES 

Bore Mag 
NO Inds 

Lii:t1119i 
Other 

NONE 
NONE 
NONE 
NONE 

Sz Aft 
LCF 

1.498 
0.925 

Periph Mag 
NO Inds 

No IJcru>/,/ 

0/S 
15 
30 

Recommendation: Reinspect After @ 6 3 Yrs Other __________ _ 

By: PDN 
iM~K ~S'tlll ,tV-f -t. 13,t, 

V·NA 1(,., 7,/tL/il''/ 
E"·M1t1L 1/tJ ,,.,. 

Date: 03/22/99 
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Bullock, Gil S (PS, PSD)

From: clarify@schdba16.sch.ge.com[SMTP:clarify@schdba16.sch.ge.com]
Sent: Monday, March 22,1999 4:37 PM
To: bullocgi@pssch.ps.ge.com; jim.force@ps.ge.com; mark.peterson@ps.ge.com;

nicholsdo@pssch.ps.ge.com; tom.wells@ps.ge.com 
Subject: 170X819 # 19990319-0040 Resolution "stm-amer-170X819,LPB,3567V1 Wheel Dovetail Sonic 

Test" for NORTHERN STATES PWR CO - SHERBURNE - 003

Case ID.................................19990319-0040
ICN NO...................................
Turbine ID.............................170X819
Site ID.....................................T170X819

Case Title..............................stm-amer-170X819. LPB.3567V1 Wheel Dovetail Sonic Test

Case Creation Date............. 03/19/99 10:49:56
RCT/Customer Want Date....03/26/99 23:58:34

Contact or MES Name...................... MARK PETERSON
Submitter (if other than above).......THOMAS WELLS
Current PAC Case Owner............John Emerich

Case Type................. In Svc.- Post Warr.- Tech. Assist.
Priority........................Respond as Necessary

Case History - *** EMAIL IN 03/19/99 10:50:00 tom.wells@ps.ge.com 
Review and disposition the wheel dovetail test results.
Please assign the case to Eloy Emeterio
Add the following individuals to cc list 2 Gil Bullock and Don Nichols
bullocgi@pssch.ps.ge.com
nicholsdo@pssch.ps.ge.com

*** SUBCASE 19990319-0040-1 CREATED 03/19/99 12:47:00 PM emericj2 
*** EMAIL IN 03/19/99 10:50:00 tom.wells@ps.ge.com 
Review and disposition the wheel dovetail test results.

Please assign the case to Eloy Emeterio
Add the following individuals to cc list 2 Gil Bullock and Don Nichols
bullocgi@pssch.ps.ge.com
nicholsdo@pssch.ps.ge.com

*** SUBCASE 19990319-0040-1 - NOTES 03/22/99 04:26:02 PM emeterel Action Type: Support Comments

[!<For Internal Use Only 
Noted, no action recommended at the current outan&.>!1

*** SUBCASE 19990319-0040-1 CLOSED 03/22/99 04:26:50 PM emeterel 
Necessary info to LES for final report.

Page 1
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TR.EX.NSP0300.008

• • 
Bullock, Gil S (PS, PSD) 

From: 
Sent: 
To: 

clarify@schdba16.sch.ge.com(SMTP:clarify@schdba18.sch.ge.comJ 
Monday, March 22, 1999 4:37 PM 
bulloogi@pssch.ps.ge.com; jim.force@ps.ge.com; mark.peterson@ps.ge.com; 
nicholsdo@pSSCh.ps.ge.com; tom.wells@ps.ge.com 

Subject: 170X819 # 19990319-0040 Resolution "stm-amer-170X819,LP8,3567V1 Wheel Dovetail Sonic 
Test" for NORTHERN STATES PWR co -SHERBURNE - 003 

Case ID ................................... 19990319-0040 
ICNNo .................................... . 
Turbine ID ............................... 170X819 
Site ID ....................................... T170X819 

Case Title ................................ stm-amer-170X819;!-PB13§§7'!2 Wheel Dovetail Sonic Test 

Case Creation Date ............... 03/19/99 10:49:56 
RCT/Customer Want Date .... 03/26/99 23:58:34 

Contact or MES Name ........................ MARK PETERSON 
Submitter (if other than above) ........ THOMAS WELLS 
Current PAC Case OWner ............. John Emerich 

Case Type .................. .ln Svc.- Post Warr.- Tech. Assist. 
Priority .......................... Respond as Necessary 

Case History-"* EMAIL IN 03/19/99 10:50:00 tom.wells@ps.ge.com 
Review and dispoSition the wheel dovetail test results. 

Please assign the case to Eloy Emeterio 
Add the following individuals to cc list 2 Gil Bullock and Don Nichols 
bulloogi@pssch.ps.ge.com 
nicholsdo@pssch.ps.ge.com 

- SUBCASE 19990319-0040-1 CREATED 03/19/9912:47:00 PM emericj2 
- EMAIL IN 03/19/99 10:50:00 tom.wells@ps.ge.com 
Review and disposition the wheel dovetail test results. 

Please assign the case to Eloy Emeterlo 
Add the following individuals to cc list 2 Gil Bullock and Don Nichols 
bulloogi@pssch.ps.ge.com 
nicholsdo@pssch.ps.ge.com 

- SUBCASE 19990319-0040-1 - NOTES 03/22/99 04:26:02 PM emeterel Action Type: Support Comments 

(!<For Internal Use Only 

~~.no .~!:.~'!1f~S~KJl,QW{F\l.t - . .l 

- SUBCASE 19990319-0040-1 CLOSED 03/22/99 04:26:50 PM emeterel 
Necessary info to LES for final report. 

Page 1 

GE-NSP00244106 

MPUC Docket No. E999/AA-18-373, et al. 
OAH Docket No. 65-2500-38476 

Exhibit___(HJS-1), Schedule 4 
Page 196 of 248

mailto:clarify@schdba16.sch.ge.com
mailto:clarify@schdba16.sch.ge.com
mailto:bullocgi@pssch.ps.ge.com
mailto:bullocgi@pssch.ps.ge.com
mailto:jim.force@ps.ge.com
mailto:jim.force@ps.ge.com
mailto:mark.peterson@ps.ge.com
mailto:mark.peterson@ps.ge.com
mailto:nicholsdo@pssch.ps.ge.com
mailto:nicholsdo@pssch.ps.ge.com
mailto:tom.wells@ps.ge.com
mailto:tom.wells@ps.ge.com
mailto:tom.wells@ps.ge.com
mailto:tom.wells@ps.ge.com
mailto:bullocgi@pssch.ps.ge.com
mailto:bullocgi@pssch.ps.ge.com
mailto:nicholsdo@pssch.ps.ge.com
mailto:nicholsdo@pssch.ps.ge.com
mailto:tom.wells@ps.ge.com
mailto:tom.wells@ps.ge.com
mailto:bullocgi@pssch.ps.ge.com
mailto:bullocgi@pssch.ps.ge.com
mailto:nicholsdo@pssch.ps.ge.com
mailto:nicholsdo@pssch.ps.ge.com


GE Energy Services

Kaith B. Murphy
Team Leader NDT Evaluation

Life Extension Services 
Generai Electric International, Inc.
1 River Road Schenectady, NY 12345 
Phene: 518-383-4643.8*235-4641 
Fax: 518-385-3178,8*235-3178 
Email: keith.murphy@geps.ge.com

cc: G. Bullock 37-3C 
Folder

Date: March 21,1999

SUBJECT: COMPARISON OF ULTRASONIC TESTS ON 
AN IN-SERVICE LPB TURBINE ROTOR

Serial No: 3567V1 
Turbine No: 170X819 
Customer: Northern States Power Co. 
Station: Sherburne County # 3

Boresonic and periphery inspections have been performed on the following dates: 

BORESONIC TESTS: PERIPHERY

A complete radial periphery ultrasonic test performed per BB Project B713.1. When a comparison of periphery 
tests is made, the results are within the limits of repeatability.

When a comparison of the boresonic tests is made, the results are within the limits of repeatability.

In conclusion, it is the opinion of Life Extension Services that the comparisons of the boresonic and periphery 
tests indicate that no change has occurred in this rotor between tests.

5/18/78
3/18/99

TESTS:
5/25/78
3/18/99

K.E. Murphy,
Team Leader NDT Evaluation 
GE Life Extension Services

GE-NSP00244107

TR.EX.NSP0300.009

• • 
Keith E. Murphy 
Tum /.&lldllr NOT Evaluation 

• 
life Extension Services 
Gen11ral Electric !ntern11tional, Inc. 
1 f//verfload Schcmectady, NY 12345 
Plu:me: 51/J..3864842, 8"235-4642 
Fax: 518-385-3178, 8*235-3178 
Email: keith.murphy@g•ps.ge.com 

GE Energy Services 

cc: G. Bullock 37-3C 
Folder 

Date: March 21, 1999 

SUBJECT: COMPARISON OF ULTRASONIC TESTS ON 
AN IN-SERVICE LPB TURBINE ROTOR 

Serial No: 3567V1 
Turbine No: 170X819 
Customer: Northern States Power co. 
Station: Sherburne County# 3 

Boresonic and periphery inspections have been performed on the following dates: 

BORESONIC TESTS: 

5/18/78 
3/18/99 

PERIPHERY 
TESTS: 
5/25/78 
3/18/99 

A complete radial periphery ultrasonic test performed per BB Project 8713.1. When a comparison of periphery 
tests is made, the results are within the limits of repeatability. 

When a comparison of the boresonic tests is made, the results are within the limits of repeatability. 

In conclusion, it is the opinion of Life Extension Services that the comparisons of the boresonic and periphery 
tests indicate that no change has occurred in this rotor between tests. 

)ef,,M 
K.E. Murphy, 
Team Leader NOT Evaluation 
GE Life Extension Services 

GE-NSP00244107 
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3567V1
* * * * * * * * * * * * * * * * *

C O M P O S I T E
* * * * * * * * * * * * * * * * *

CUSTOMER: NORTHERN STATES POWER COMPANY 
STATION: SHERBURNE COUNTY #3 
ROTOR TYPE: LPB

TURBINE #170X819 
SERIAL #3567VI

AXIAL REF: GENERATOR END

CIRCUMFERENTIAL REF: Cal Hole at 180 degrees.

RADIAL REF: BORE DIA. FROM TO
6.53 0.00 4.69
6.04 5.00 337.31

COMPOSITE SUMMARY: 1 INDIVIDUAL INDICATIONS 
1 BORESONIC 
0 PERIPHERY 
0 ANGLE BEAM

0 LEVELS OF INDICATIONS
0 AREAS OF INDICATIONS
0 HOLDING INDICATIONS
0 ORIENTED INDICATIONS
0 RADIAL/AXIAL INDICATIONS
0 INDICATIONS WITH COMMENTS

SUMMARY OF TESTS:
CODE T Y PE  DATE
13.01 BORESONIC 03/18/99
13.01 ANGLEBEAM 03/18/99

RADIAL RANGE 
1.26- 1.26

EFBH RANGE 
<. 03-<.03

REMARKS: NONE

COMPILED BY DATE: 03/21/99

GE-NSP00244108

TR.EX.NSP0300.010

• 
***************** 
C O M P O S I T E 
***************** 

• 
3567Vl 

CUSTOMER: NORTHERN STATES POWER COMPANY 
STATION: SHERBURNE COUNTY #3 
ROTOR TYl?E: Ll?B 

TURBINE #l70X8l9 
SERIAL #3567Vl 

AXIAL REF: GENERATOR END 

CIRCUMFERENTIAL REF: Cal Hole at 180 degrees, 

RADIAL REF: BORE DIA. 
6.53 
6.04 

COMPOSITE SUMMARY: 

SUMMl\RY OF TESTS: 
CODE 
13.01 
13,01 

REMARKS: NONE 

TYPE 
BORESON!C 
ANGLEBEl'M 

FROM 
o.oo 
5.00 

TO 
4.69 

337.31 

1 INDIVIDUAL INDICATIONS 
1 BORESONIC 
0 PERIPHERY 
0 ANGLE BEAM 

0 LEVELS OF INDICATIONS 
0 AREAS OF INDICATIONS 
0 HOLDING INDICATIONS 
0 ORIENTED INDICATIONS 
0 RADIAL/AKIAL INDICATIONS 
0 INDICATIONS WITH COMMENTS 

DATE 
03/18/99 
03/18/99 

RADIAL RP.NGE 
l.26- 1.26 

EFBH RANGE 
<.03-<.03 

COMPILED BY ~ DATE: 03/21/99 

GE-NSP00244108 
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35 67V1 
PAGET 1

TABLE 1 

ULTRASONIC TEST COMPOSITE
COMP LOCATION EFBH AXIAL RADL
IND COM AXIAL RADL ANGLE SIZE HOLD EXTN AMP TEST
NO. NO. (IN) (IN) (DEG) (IN) (IN) (IN) <%) CODE
X 216.94 1.26 164 <.03 2 13.01

*** END OF COMPOSITE

TEST
IND
NO.

1

GE-NSP00244109

TR.EX.NSP0300.011

COMP 
IND COM 
NO. NO. 

l 

• • 
3567Vl 
PAGE" l 

TABLE 1 

ULTRASONIC TEST COMPOSITE 
LOCATION EFBH AXIAL RADL 

AXIAL RA.DL ANGLE SIZE HOLD EXTN AMP 
(IN) (IN} (DEG} (IN) (IN) (IN) (%) 

216.94 1.26 164 <,03 2 

TEST 
CODE 

13.01 

TEST 
IND 

NO, 
l 

••• END OF COMPOSITE 

GE-NSP00244109 
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LIFE  EXTENSION SERVICES 
IN-SERVICE N . D . T .  INSPECTION 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

TYPE : LPB
DWG.: 881E393 
ON 3/13/99 TO 3/15/99

ROTOR SERIAL: 3567V1 
TURBINE #: 170X819 
TESTED BY: E .DONLON J .BIAIR 

B.BARTHOLOMEW
CUSTOMER: NORTHERN STATES POWER COMPANY STATION: SHERBURNE COUNTY #3 
FSR #: 583B0344 
RELEASE DATS; 3/18/99 
*************************************************************************** 
BORE EXAMINATIONS 
Bore Visual Test

Date tested: 3/18/99 Results
See Attached l Sheets.

Bore Magnetic Particle Test
Date tested: 3/18/99 Results

See Attached l Sheets.
Ultrasonic Straight Beam Test

Date tested: 3/18/99 Results
See Attached 3 Sheets.

Ultrasonic Anglebeam Test
Date tested: 3/14/99 Results

See Attached l Sheets.
Bore Eccentricity

Date tested: NR
See Attached 

Bore Measurement
Date tested: NR

See Attached

Results: 
NA Sheets.

Results: 
NA Sheets.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
PERIPHERY EXAMINATIONS 
Ultrasonic Periphery Test

Date tested: 3/18/99 Results:
See Attached NA Sheets.

Ultrasonic Axial Test
Date tested: 3/18/99 Results:

See Attached NA Sheets.
OD Magnetic Particle Test

Date tested: 3/99 Results:
See Attached 1 Sheets.

DOVETAIL EXAMINATIONS 
Ultrasonic Dovetail Test

Date tested: 3/18/99 
See Attached 

Dovetail Lifting Test
Date tested: 3/18/99 

See Attached

Results: 
Sheets.

Results: 
Sheets.

NO INDS. NOTED

NO INDS ,. NOTED

INDS. NOTED

NO INDS. NOTED

NA

NA

:***************

NO INDS. NOTED

NO INDS. NOTED

NO INDS. NOTED

INDS. NOTED

LIFTING NOTED

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

Comments: OD MAG PARTICLE TEST, COIL WRAP ONLY, WAS PERFORMED BY MQS.
Prepared By: K. Murphy 
DATE: 3/21/99

GE-NSP00244110

TR.EX.NSP0300.012

• • LIFE EXTENSION SERVICES 
IN-SERVICE N.D.T. INSPECTION 

ROTOR SERIAL: 3567Vl 
TURBINE#: 170X819 
TESTED BY: E.DONLON J.BLAIR 

B. BARTHOLOMEW 

TYPE: LPB 
DWG.: 881E393 
~/13/99 TO 3/15/99 

CUSTOMER: NORTHERN STATES POWER COMPANY STATION: SHERBURNE COUNTY #3 

FSR #: 58 3B034 4 

RELKASE DATE: 3/18/99 
*******************•******************************************************* 
BORB EXAMINATIONS 
Bore Visual Test 

Date tested: 3/18/99 Results: NO INDS. NOT!;;D 
See Attached 1 Sheets. 

Bore Magnetic Particle Test 
Date tested: 3/18/99 Results: NO INDS. @TEQ 

see Attached 1 Sheets. 
Ultrasonic Straight Beam Test 

Date tested: 3/18/99 Results: INDS. NOTED 
See Attached 3 Sheets. 

Ultrasonic Anglebeam Test 
Date tested: 3/14/99 Results: NO INDS. NOTED 

See Attached 1 Sheets. 
Bore Bccentricity 

Date tested: NR Results: NA 
See Attached NA Sheets. 

Bore Measurement 
Date tested: NR Results: NA 

See Attached NA Sheets. 

*************************************************************************** 
i!RIPHERY EXAMINATIONS 
Ultrasonic Periphery Test 

Date tested: 3/18/99 
See Attached 

Ultrasonic .Axial Test 
Date tested: J/18/99 

See Attached 
OD Magnetic Particle Test 

Oate tested, 3/99 
See Attached 

NA 

NA 

1 

Results: 
Sheets. 

Results: 
Sheets. 

Results, 
Sheets. 

NO INDS. NOTED 

NO INDS. NOTED 

NO INDS. NOTED 

*•************************************************************************* 
DOVETAIL BXAMINATIONS 
Ultrasonic Dovetail Test 

Date tested: 3/18/99 
See Attached 

Dovetail Lifting Test 
Date tested: 3/18/99 

See Attached 

4 

J. 

Results: INDS. NOTED 
Sheets. 

Results: LIFTING NOTED 
Sheets. 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Comments: OD MAG JilART:CCLB 'l'BST, CO:CL WRAP ONLY, WAS PBRl'ORIIBD BY MQS. 

Prepared By: K. Murphy 
DATB: 3/21/99 

GE-NSP00244110 
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•  •
GE Energy Services

BORE VISUAL
PROCEDURE A0004 Rev.:

Sheet 1 of 1
Rotor Serial #: 3567V1 Type: LPB S.O/T.B.#: 170X819
Test Location: Sherburne #3 Customer NSP
Tested By: E Don Ion Date: 18MAR99
Reference End: (GE, TE, CE) TE Excess Stock: (GE, TE) 0
0 Degrees is: Calibration hole at 180 degrees "A" Point is: 0

TE “  1

25.00"

20.00"

16.00”

10.00"

5.00"

b  o  
o  o  
o  o  io 10

0.
00

" 
.

15
0.

00
" 

. 

20
0.

00
"

25
0.

00
" 

.

I

30
0,

00
" 

.

i

35
0.

00
" 

I

Bore Visual Indications Noted - No / Yes - See Attached Sheet(s) No

Bore Length Tested: From 0.62" to 337.00"
Bore#1 Dia. =: 23.50“ Start: 0.00" Stop: 0.06" F.O.V.
Bore #2 Dia. ■: le.txr Start: 0.06" Stop; 0.62” F.O.V.
Bore #3 Dia. =: 6.53’ Start: 0.62" Stop: 4.69" F.O.V.
Bore #4 Dia. »: 6.04" Start: 4.69" Stop: 337.00“ F.O.V. 3.38"

Comments:
The axial measurements are from the turbine end, and the circumfrential locations are reference from the generator end. 
The bore was honed by L. E. S.

1 ) There is a small gouge in the plug bore from 2.88" - 4.25" at 205 degrees.
2) Raised metal smear at 121.50" at 105 degrees.
3) Pitting from 166.75" - 172.88" from 300 -120  degrees, up to 0.03"in diameter. 1-3 in the FOV.
4) Pitting 325.75" - 337.00” at 120 degrees, up to 0.03" in diameter. 1 - 2 in the FOV.
The bore appears suitable for boresonic and magnetic particle inspections.

W0002_01

GE-NSP00244111

TR.EX.NSP0300.013

• • • GE Energy Services 

BORE VISUAL 
PROCEDURE A0004 Rev.: . 

Sheet 1 of 1 
Rotor Serial #: 3587V1 T)'Pe: LPB s.o.rr.e.,: 170X819 
Test Locallon: Sherburne 13 Customer: NSP 
Tested By: E Donlon Date: 18MAR99 
Reference End: (GE, TE, CE) TE exe- stock: (GE, TE) 0 
0 Degrees is: Callbrallon hole II 180 deglees "A" Point is: 0 

TE I 

25.00" 

20.00" 

15.00" 

10.00" 

5.00" I 0.00'" 

b ~ ~ ~ b ~ b 8 C! C! ~ 0 ~ 8 ~ 0 ~ g 0 i ... .. N N "' 

Bore Visual lndic:allons Noted - No I Yes - see Attached Sheet(s) Ho 

Bore Length Tested: Fram 0.62" to 337.00" 
Bon, #1 eta. •: 23.50" Start: 0.00"' Stao: 0.06"' F.o.v. 
Bore #2 Dill. •: 18.00" Stall: o.oe- Stop; 0.82'" F.0.V. 
Boni #3 0111. •: 6.S3" Start: 0.82" Stop; 4.69"" F.0.V. 
BM! #4 Ola. •: 6.04" Start: 4.69" Stop; 'J37.00"' F.0.V. 3.38'" 

Comment•: 
The axial measurements are from the turbine end, and the circumfrentlal locations are reference from the generator end. 
The bore was honed by L. I:. S. 

1) There is a small gouge In the plug bore from 2.88" - 4.25" at 205 degrees. 
2) Raised metal smear at 121.50" at 105 degrees. 
3) Pitting from 166.75" -172.88" from 300 -120 degrees, up to 0.03"in diameter. 1-3 in the FOV. 
4) Pitting 325. 75" - 337.00" at 120 degrees, up to 0.03" in diameter. 1 • 2 in the FOV. 
The bore appears suitable for boresonic and magnetic particle inspections. 

W0002_01 

GE-NSP00244111 
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•  •
GE Energy Services

BORE MAGNETIC PARTICLE TEST PARMETER SHEET

PROCEDURE A0005 Rev.: Sheet 1 of 1

Rotor Serial#: 3567V1

Bore M.P. Indications Noted; Yes or No No

S.OJT.B No.: 170X819
Rotor Type: LPB 0 Degrees is: Calibration hole at 180 degrees

Axial Measurement From: (TE, GE, CE) TE Test Location: Sherburne #3
Tested By: E Donlon Date: 18MAR99

P.O.: N/A QCR No.: N/A

Current Source: DC welder (Mag Unit I.D.-include "Q") N/A Excess Stock: (GE/TE) 0
Last Cal. Date: 5NOV98 SO ML Sample = 0.85

1 st M.P. Shot 0 degrees up / 2nd M.P. Shot 90 degrees up

Bore Dia. #1: 23.50 F.O.V. 0.00 Amps:
Bore Dia. #2: 16.00 F.O.V. 0.00 Amps:
Bore Dia. #3: 6.S3 F.O.V. 0.00 Amps: 605
Bore Dia. #4: 6.04 F.O.V. 3.38 Amps: 605

Indicate Condition of bore at time of test as Before Hone (BH), After Hone (AH), After Grinding (AG), 
or After Boring (AB). (If After Grinding-lndicate Depth of Ground Area.)

Condition BH / AH / AG: After Hone Depth of Grind Area:

Comments:

W0002 01 

GE-NSP00244112

TR.EX.NSP0300.014

• • • GE Energy Services 

BORE MAGNETIC PARTICLE TEST PARMETER SHEET 

PROCEDURE AOOOS Rev.: - Sheet 1 of 1 

••• ••••••• • •••••••••••••••••• Bore M.P. Indications Not9d: Yes or No No ••••••••••••••••••••• 

Rctor Sll'iaW: 3567V1 S.0./T.B No.: 170X819 
Rctor Type: LPB 0 Degrees Is: Calibrallon hole at 180 deg1'91S 

Alcial Meuurlment Fram: (TE, GE. CE) TE Tntl.ocltion: SheltUrne#3 
Te&ted By: E Donlon Date: 18MAR99 

P.O.: NIA QCRNo.: NIA 

Currant Source: DCwelcler (Mag Unit I.D.-include "Qj N/A EXGeS8 stock: (GE/TE) 0 
Lui Cal. Date: 5NOV98 50 ML5ample• 0.85 

1st M.P. Shot 0 degrNaup/ 2nd M.P. Shot 90 ctegr._up 

Bore Dia. #1: 23.50 F.O.V. 0.00 Amps; 
Bore Dia. #2: 111.00 F.0.V. 0.00 Ampa: 
Boni Dia. #3: 6.53 F.O.V. 0.00 Amps: 805 
Boni Ola. '4: 6.04 F.O.V. 3.38 Amps: 605 

Indicate Condition of bore at time of test u Before Hone (BH). Alter Hane (AH). After Grinding (AG), 
or After Boring (AB). (If Alllr Grlndlng~ndlcate Deptll of Ground Area.) 

Condition BH / AH / AG: After Hone Depth of Grind Ania: 

Comments: 

W0002_01 

GE-NSP00244112 
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Boresonic Test
Test Date: Thu Mar 18 09:33:39 1999 Report Date: Thu Mar 18 19:59:15 EST 1999
Serial No.:3567Vl Page: 1

TEST DATE 
SERIAL NO.
SHOP ORDER
FORGING DRAWING NO.
TYPE

Thu Mar 18 09:33:39 1999
3 5 67VI
170X819
NA
LPB

BORE
DIAMETER

6.04

START OF BORE 
(AXIAL LOCATION)

5.00

HEAD
DIAMETER

5. 00

NUMBER FOR 
V/U RATIO

11

ALL EFBH SIZES ARE MULTIPLIED BY THESE FACTORS

0 - 1/16 1.00
1/16 - 1/8 1.00
1/8 - 1/4 1.00
1/4 - 1/2 1.00
1/2 - UP 1.00

GE-NSP00244113

TR.EX.NSP0300.015

Boresonic Test 
Test Date: Thu Mar 18 09:33:39 1999 Report Date: Thu Mar 18 19:59:15 EST 1999 
Serial No.:3567Vl Page: 1 

TEST DATE 
SERIAL NO. 
SHOP ORDER 

Thu Mar 18 09:33:39 1999 
3567Vl 
170X819 

FORGING DRAWING NO. 
TYPE 

NA 
LPB 

BORE 
DIAMETER 

6.04 

START OF BORE 
(AXIAL LOCATION) 

5.00 

HEAD 
DIAMETER 

5.00 

NUMBER FOR 
V/U RATIO 

11 

ALL EFBH SIZES ARE MULTIPLIED BY THESE FACTORS 

0 - 1/16 1.00 
1/16 - 1/8 1.00 

1/8 - 1/4 1.00 
1/4 - 1/2 1.00 
1/2 - UP 1.00 

GE-NSP00244113 

MPUC Docket No. E999/AA-18-373, et al. 
OAH Docket No. 65-2500-38476 

Exhibit___(HJS-1), Schedule 4 
Page 203 of 248



Boresonic Test
Test Date: Thu Mar 18 09:33:39 1999 Report Date: Thu Mar 18 19:59:16 EST 1999
Serial No.:3567Vl Page: 2

Flaw
Ref
End

1

Ultrasonic Indication Distribution 
Single Indication

Angular Level Radial 
Location Percent Location 
degrees
164.0 2 1.26

No. Holding Location Est.Min.
Opp Calc. Axial In EFBHS
End Z (inches)
X 216.94 0.00

GE-NSP00244114

TR.EX.NSP0300.016

• • 
Boresonic ·rest 

Test Date: Thu Mar 18 09:33:39 1999 Report Date: Thu Mar 18 19:59:16 EST 1999 
Serial No.:3567Vl Page: 2 

Flaw 
Ref 
End 

1 

No. 
Opp 
End 
X 

Ultrasonic Indication Distribution 
Single Indication 

Holding Location 
Cale. Axial In 

z 
216.94 

Est.Min. 
EFBHS 
(inches) 
0.00 

Angular 
Location 
degrees 
164.0 

Level Radial 
Percent Loc.:1tion 

2 1.26 

GE-NSP00244114 
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Boresonic Test
Test Date: Thu Mar 18 09:33:39 1999 Report Date: Thu Mar 18 19:59:16 EST 1999
Serial No.:3567Vl Page: 3

Comment Comments
Number

Factor 5.000 NO CLUSTERS FOUND! 
Factor 2.000 NO CLUSTERS FOUND!

Section No. Axial Radial EFBHS
End Inds. Min. - Max. Min. - Max. Min. - Max.

REFERENCE 0 93.19 0.00 0.00 - 0.00 0.00 0.00
BODY 1 216.94 - 216.94 1.26 - 1.26 0.00 0.00
OPPOSITE 0 0.00 0.00 0.00 - 0.00 0.00 0.00

GE-NSP00244115

TR.EX.NSP0300.017

• • 
Boresonic Test 

Test Date: Thu Mar 18 09:33:39 1999 Report Date: Thu Mar 18 19:59:16 EST 1999 
Serial No. :3567Vl Page: 3 

Comment 
Number 

Comments 

Factor 5.000 NO CLUSTERS FOUND! 
Factor 2.000 NO CLUSTERS FOUND! 

Section No. Axial 
End Inds. Min. - Max. 

REFERENCE 0 93.19 - 0.00 
BODY l 216.94 - 216.94 
OPPOSITE 0 0.00 - o.oo 

Radial 
Min. - Max. 

0.00 -
1.26 -
o.oo -

o.oo 
1.26 
o.oo 

EFBHS 
Min. - Max. 

0.00 -
0.00 -
o.oo -

o.oo 
0.00 
0.00 

GE-NSP00244115 
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GE L IF E  EXTENSIO N SE R V IC E S

ANGLEBEAM BORESONIC TEST REPORT

ROTOR SERIAL # : 3 5 67VI TURBINE #; 170X819
ROTOR TYPE: LPB TEST SITE: Sherburne County ft 3
SYSTEM: R3-3 TEST DATE: 3/18/99
TESTED BY: Blair / Donlon TEST TYPE:

BORES TESTED
AXIAL LENGTH

bore diameter f ro m to n o . of indications *
6.04" 6.39" TO 335.45" NO AXIAL/RADIAL INDS

TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO

* AXIAL RADIAL PLANER TYPE INDICATIONS ONLY
REMARKS:

REPORT ISSUED BY: T.Wells DATE : 3/19/99

GE-NSP00244116

TR.EX.NSP0300.018

• • 
GE LIFE EXTENSION SERVICES 

ANGLEBEAM BORESONIC TEST REPORT 

ROTOR SERIAL #: 3567Vl 
ROWR TYPE: LPB 
SYSTEM: R3-3 
TESTED BY: Blair/ Donlon 

BORE DIAMETER FROM 
6,04" 6,38" 

TURBINE#: 170X819 
TEST SITE: Sherburne County~ 3 
TEST DATE: 3/18/99 
TEST TYPE: 

BOBES TESTED 

AXIAL LENGTH 

TO NO. OF INDICATIONS* 
TO 335.45" NO AXIAL/RADIAL INDS 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 

* AXIAL RADIAL PLANER TYPE INDICATIONS ONLY 

T.Wells DATE: 3/19/99 

GE-NSP00244116 
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GE Energy Services

Rotor Serial Number 
Turbine Number 
Customer:
Tested By:
Type of Test:

3567V1
170X819
NSP
BARTHOLOMEW(T), BLAIR 
MANUAL DOVETAILS

Rotor Type: 
Date:
Station:
UT Unit Number 
Procedure:

LPB
3/18/99
Sherburne County #3 
AMPUT #29 
A0002

Table / Lifting and Generai Condition

Stage Notch
Admission 8Jd» Discharge Sid« Conerai

Condition
Percent
Pitted

Pit
Depth

PM
Dia. CommentsLocation Amount Location Amount

3G BUCKET NOTCH 0.006 NOTCH 0.007 2 10 <03 <.03-.03 Lifting done 360 degrees.
3T BUCKET NOTCH 0.005 NOTCH 0.008 1 N/A N/A N/A Lifting done 360 degrees.
4G BUCKET NOTCH 0.01 NOTCH 0.013 2 10 <03 <03-03 Lifting done 300degrees.
4T BUCKET NOTCH 0.01 NOTCH 0.016 1 N/A N/A N/A Lifting done 360 degrees.

General Condition Codes:
1 = No Pitting, 2 -  Light and Scattered Pitting, 3 = Light and Medium Pitting, 4 -  Medium Pitting, 5 = Heavy Pitting 360 Deg's

TR.EX.NSP0300.019

• GE Energy Services 

G) 
m z 
CJ) 
iJ 

Rotor Serial Number: 3567V1 
Turbine Number: 170X819 
Cuetomer: NSP 
Tested By: BARTHOLOMEW(T), BLAIR 
TypeofT•t: MANUAL DOVETAILS 

Table I Lifting and General Condition 
Admllelon 8lde Side 

Stage Notch Locllllon Amount LGCallan Amoullt 
3G BUCKET NOTCH 0.008 NOTCH 0.007 
3T BUCKET NOTCH 0.005 NOTCH 0.008 
-tG BUCKET NOTCH 0.01 NOTCH 0.013 
4T BUCKET NOTCH 0.01 NOTCH 0.016 

g General Condition Codes: 

General Pwcent Ptt 
Condlllon Pia.cl Dllplll 

2 10 <.03 
1 NIA NIA 
2 10 <.03 

1 NIA . NIA 

Rotor Type: 
Date: 
Station: 

LPB 
3/18/99 

UT Unit Number: 
Sherburne County #3 
AMPUT#29 

Procedure: A0002 

Pit 

Ola. Comnllldl 

<.03-.03 utqi cbll 360 degreell. 
NIA utqi cbll 360 degrees. 

<.03-.03 litllng cbll 360 dagreel. 

NIA Lifting done 360 degieea. 

~ 1 = No Pitting, 2 = Light and Scattered Pitting, 3 = Light aod Medium Pitting, 4 = Medium Pitting, 5 = Heavy Pitting 360 Oeg's 
A ..... ..... 
-...J 

• 

• 
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GE Energy Services

Rotor Serial Number: 
Turbine Number: 
Customer: 
Tested By: 
Type of Test:

3567V1
170X819
NSP
BARTHOLOMEWO), BLAIR 
MANUAL DOVETAILS

Table II Summary Table

Rotor Type: 
Date:
Station:
UT Unit Number: 
Procedure:

LPB
3/18/99
Sherburne County #3 
AMPUT #29 
A0002

Stage

Adm/

Disch
L.M.U 

Of 1,2,3 Angle Freq. Design #

Transducer

Check Indications Comments
3G ADM L of 3 45 5.00 W-65 OK N
3G ADM M of 3 45 2.25 W-65 OK N
3G ADM U of 3 60 5.00 W-65 OK N
3G Disch L of 3 45 5.00 W-65 OK N
3G Disch M of 3 45 2.25 W-65 OK N
3G Disch U of 3 60 5.00 W-65 OK N
4G ADM L of 3 45 5.00 W-84 OK Y
4G ADM M of 3 45 5.00 W-84 OK Y
4G ADM U of 3 55 5.00 W-84 OK N
4G Disch L of 3 45 5.00 W-84 OK Y
4G Disch M of 3 45 5.00 W-84 OK N
4G Disch U 0f3 55 5.00 W-84 OK N
3T ADM L of 3 45 5.00 W-65 OK N
3T ADM M of 3 45 2.25 W-65 OK N
3T ADM U of 3 60 5.00 W-65 OK N
3T Disch L of 3 45 5.00 W-65 OK N
3T Disch M of 3 45 2.2S W-65 OK N
3T Disch U of 3 60 5.00 W-65 OK N
4T ADM L of 3 45 5.00 W-84 OK Y
4T ADM M of 3 45 5.00 W-84 OK Y
4T ADM U of 3 55 5.00 W-84 OK N
4T Disch L of 3 45 S.00 W-84 OK Y
4T Disch M of 3 45 5.00 W-84 OK Y
4T Disch U of 3 55 5.00 W-84 OK N

TR.EX.NSP0300.020
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• 
Rotor Serial Number: 
Turbine Number: 
Customer: 
Tested By: 
Type of Test: 

3567V1 
17DX819 
NSP 

GE Energy Services 

BARTHOLOMEW{T), BLAIR 
MANUAL DOVETAILS 

Table II Summary Table 
Mm/ L,M,U Transducer 

Stage DIKh Of 1,2,S Angle Freq. Desion# Check Indications 

3G ADM L of3 45 5.00 W-65 OK N 

3G ADM M of3 45 2.25 W-65 OK N 

3G ADM u or3 60 5.00 W-65 OK N 
3G Disch L of3 45 5.00 W-65 OK N 
3G Disch M of3 45 2.25 W-65 OK N 
3G Disch u of3 60 5.00 W-65 OK N 
4G ADM L of3 45 5.00 W-84 OK y 

4G ADM M of3 45 5.00 W-84 OK y 

4G ADM u of 3 55 5.00 i W-84 OK N 

4G DIIICh L of 3 45 5.00 ! W-84 OK y 

4G Dillch M of 3 45 5.00 W-84 OK N 

4G Disch u of3 55 5.00 W-84 OK N 

3T ADM L of3 45 5Jl0 W-65 OK N 

3T ADM M ors 45 2.25 W-65 OK N 
3T ADM u of3 60 5.00 W-65 OK N 
3T Disch L of3 45 5.00 W-65 OK N 
3T Disch M of 3 45 2.25 W-65 OK N 
3T Disch u of3 60 5.00 W-65 OK N 
4T ADM L 013 45 5.00 W-84 OK y 

4T ADM M of3 45 5.00 W-84 OK y 

4T ADM u of3 55 SJlO W-84 OK N 

4T Disch L of 3 45 5.00 W-84 OK y 

4T Olaeh M of 3 45 5.00 W-84 OK y 

4T Disch u of3 55 5.00 W-84 OK N 

Rotor Type: 
Date: 
Station: 
UT Unit Number: 
Procedure: 

LPB 
3/18/99 
Sherburne County #3 
AMPUT#29 
A0002 

comnent1 • 

• 

MPUC Docket No. E999/AA-18-373, et al. 
OAH Docket No. 65-2500-38476 

Exhibit___(HJS-1), Schedule 4 
Page 208 of 248



G
E

-N
S

P
00244119

GE Energy Services

Rotor Serial Number: 
Turbine Number: 
Customer:
Tested By:
Type of Test:

3567V1
170X819
NSP
BARTHOLOMEW(T), BLAIR 
MANUAL DOVETAILS

Table III Details of Indicatons

Rotor Type: 
Date:
Station^
UT Unit Number: 
Procedure:

LPB
3/18/99
Sherburne County #3 
AMP UT #29 
A0002

Ind# Stage

AdnV

Disch

L.M.U 

OF 1,2,3 Angle Freq.
c w

c c w
Start Stop

Amp. L.O.E.
Circ.

Extent Verified CommentsDeg Bcfct Deg Bckt
1 4G ADM L of 3 45 5.00 cw 4 1.00 360 94.00 5-20 0 PS N/A LEVEL OF INDICATIONS

2 4G ADM L of 3 45 5.00 cw 4 1 0 5-10 0 PS N/A DETAIL OF LEVEL
3 4G ADM L of 3 45 5.00 cw 8 2 0 5-10 0 PS N/A DETAIL OF LEVEL
4 4G ADM L of 3 45 5.00 cw 11 3 0 5-10 0 PS N/A DETAIL OF LEVEL
5 4G ADM L of 3 45 5.00 cw 15 4 0 5-10 0 PS N/A DETAIL OF LEVEL
6 4G ADM L of 3 45 5.00 ccw 4 1 0 5-15 0 PS N/A DETAIL OF LEVEL
7 4G ADM L of 3 45 5.00 ccw 8 2 0 5-10 0 PS N/A DETAIL OF LEVEL
8 4G ADM L of 3 45 5.00 ccw 11 3 0 5-10 0 PS N/A DETAIL OF LEVEL
9 4G ADM t of 3 45 5.00 ccw 15 4 0 5-10 0 PS N/A DETAIL OF LEVEL
10 4G ADM L of 3 45 5.00 cw 57 15 0 35 0 PS N/A

11 4G ADM L of 3 45 5.00 cw 61 16 0 30 0 PS N/A

12 4G ADM M of 3 45 5.00 cw 4 1.00 0 25 0 PS N/A

13 4G ADM M of 3 45 5.00 cw 57 15 0 15 0 PS N/A

14 4G ADM M of 3 45 5.00 cw 65 17 0 15 0 PS N/A

15 4G ADM M of 3 45 5.00 cw 80 21 0 15 0 PS N/A

16 4G ADM M of 3 45 5.00 cw 257 67 0 15 0 PS N/A

17 4G ADM M of 3 45 5.00 cw 264 69 0 15 0 PS N/A

18 4G ADM M of 3 45 5.00 cw 287 75 0 15 0 PS N/A

19 4G ADM M of 3 45 5.00 cw 303 79 0 15 0 PS N/A

20 4G ADM M of 3 45 5.00 cw 303 79 0 20 0 PS N/A

21 4G ADM M of 3 45 5.00 cw 306 80 0 15 0 PS N/A

22 4G ADM M of 3 45 5.00 cw 306 80 0 25 0 PS N/A

23 4G ADM M of 3 45 5.00 cw 310 81 0 15 0 PS N/A

24 4G ADM M of 3 45 5.00 cw 310 81 0 25 0 PS N/A

25 4G ADM M of 3 45 5.00 cw 310 81 0 30 0 PS N/A

26 4G ADM M of 3 45 5.00 cw 314 82 0 20 0 PS N/A

i

TR.EX.NSP0300.021
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• GE Energy Services 

Rotor Serial Number: 3567V1 
Turbine Number: 170X819 
Customer: NSP 
Te ... By: BARTHOLOMEW(T), BLAIR 
Type of Test: MANUAL DOVETAILS 

Table Ill Details of lndlcatons 
Alllri L,M,U cw Start Stop 

Ind# .... Disch OF 1,2,3 Angle Freq. ccw Dea Belt Deg Bckt 
1 40 ADM L of3 45 5.00 cw 4 1.00 380 94.00 

2 40 ADM L of3 45 S.00 cw 4 1 0 

3 40 ADM L of3 45 S.00 cw 8 2 0 

4 4G ADM L of3 45 5.00 cw 11 3 0 

5 40 ADM L of3 45 5.00 cw 15 4 0 

I 40 ADM L of3 45 5.00 ccw 4 1 0 

7 40 ADM L of3 45 5.00 ccw 8 2 0 

8 4G ADM L of3 45 S.00 ccw 11 3 0 

8 4G ADM l of3 45 5.00 ccw 15 4 0 

10 40 ADM L of3 45 5.00 cw 57 15 0 

11 40 ADM L of3 45 5.00 cw 61 18 0 

12 4G ADM M of3 45 5.00 cw 4 1.00 0 

13 4G ADM M of3 45 5.00 cw 57 15 0 

14 4G ADM M of3 45 5.00 cw 65 17 0 

15 4G ADM M of3 45 5.00 cw 80 21 0 

18 4G ADM M of3 45 5.00 cw 257 ff7 0 

17 4G ADM M of3 45 5.00 cw 264 69 0 

18 4G ADM M of3 45 S.00 cw 287 75 0 

18 4G ADM M of3 45 5.00 cw 303 79 0 

20 40 ADM M of 3 45 5.00 cw 30.1 79 0 

21 40 ADM M of3 45 5.00 cw 306 80 0 

22 4G ADM M of3 45 5.00 cw 306 80 0. 

23 4G ADM M of3 45 5.00 cw 310 81 0 

24 40 ADM M of3 45 5.00 cw 310 81 0 

25 4G ADM M of3 45 5.00 cw 310 81 0 

28 4G ADM M of3 45 5.00 cw 314 82 0 

Rotor Type: 
Date: 
Station~s 
UT Uni Number: 
Procedure: 

Clrc. 

AmD. LO.E. Extent Vedflld 
5-20 0 PS NIA 

5-10 0 PS NIA 

5-10 0 PS NIA 
5-10 0 PS NIA 
5-10 0 PS NIA 
5-15 0 PS NIA 
5-10 0 PS NIA 
5-10 0 PS NIA 
5-10 0 PS NIA 
35 0 PS NIA 

30 0 PS NIA 
2S 0 PS NIA 
15 0 PS NIA 
15 0 PS NIA 
15 0 PS NIA 

15 0 PS NIA 
15 0 PS NIA 
15 0 PS NIA 
15 0 PS NIA 
20 0 PS NIA 

15 0 PS NfA 

25 0 PS NIA 
15 0 PS NIA 

25 0 PS NIA 
30 0 PS NIA 
20 0 PS NIA 

LPB 
3/18/99 
Sherburne County #3 
AMPUTt29 
A0002 

CCllfflElls 
LEVEL OF INDICATIONS 

DETAIL OF LEVEL 

DETAIL OF LEVEL 

DETAIL OF LEVEL 
DETAIL OF LEVEL 
DETAIL OF LEVEL 

DETAIL OF LEVEL 

DETAIL OF LEVEL 
DETAIL OF LEVEL 

... 

• 

• 

MPUC Docket No. E999/AA-18-373, et al. 
OAH Docket No. 65-2500-38476 

Exhibit___(HJS-1), Schedule 4 
Page 209 of 248



GE Energy Services

Rotor Serial Number 
Turbine Number: 
Customer:
Tested By:
Type of Test:

3567V1
170X819
NSP
BARTHOLOMEW(T), BLAIR 
MANUAL DOVETAILS

Table III Details oflndicatons

Rotor Type; 
Date:
Station^
UT Unit Number: 
Procedure:

LPB
3/18/99
Sherburne County #3 
AMPUT #29 
A0002

Ind# Stage

AdrrV

Dlsch

L.M.U 

OF 1,2,3 Angle Freq.

cw
ccw

Start Stop

Amp. L.O.E.

Circ.
Extent Verified CommentsDeg Bckt Deg Bckt

27 4G ADM M of 3 45 5.00 cw 318 83 0 20 0 PS N/A
28 4G ADM M of 3 45 5.00 cw 318 83 0 20 0 PS N/A
29 4G ADM M of 3 45 5.00 cw 322 84 0 15 0 PS N/A
30 4G ADM M of 3 45 5.00 cw 322 84 0 15 0 PS N/A
31 4G ADM M of 3 45 5.00 cw 326 85 0 15 0 PS N/A
32 4G ADM M of 3 45 5.00 cw 352 92 0 15 0 PS N/A
33 4G ADM M of 3 45 5.00 ccw S 2 0 15 0 PS N/A
34 4G Dlsch L of 3 45 5.00 cw 4 1.00 360 94.00 5-25 0 PS N/A LEVEL OF INDICATIONS
35 4G Dlsch L of 3 45 5.00 cw 4 1 0 5-10 0 PS N/A DETAIL OF LEVEL
36 4G Disch L of 3 45 5.00 cw 8 2 0 5-10 0 PS N/A DETAIL OF LEVEL
37 4G Disch L of 3 45 5.00 cw 11 3 0 5-10 0 PS N/A DETAIL OF LEVEL
38 4G Disch L of 3 45 5.00 cw 15 4 0 5-10 0 PS N/A DETAIL OF LEVEL
39 4G Disch L of 3 45 5.00 ccw 4 1 0 5-10 0 PS N/A DETAIL OF LEVEL
40 4G Disch L of 3 45 5.00 ccw 8 2 0 5-10 0 PS N/A DETAIL OF LEVEL
41 4G Disch L of 3 45 5.00 ccw 11 3 0 5-10 0 PS N/A DETAIL OF LEVEL
42 4G Dlsch L or 3 45 5.00 ccw 15 4 0 5-15 0 PS N/A DETAIL OF LEVEL
43 4T ADM L of 3 45 5.00 cw 4 1.00 360 94.00 5-25 0 PS N/A LEVEL OF INDICATIONS
44 4T ADM L of 3 45 5.00 cw 4 1 0 5-15 0 PS N/A DETAIL OF LEVEL
45 4T ADM L or 3 45 500 cw 8 2 0 5-20 0 PS N/A DETAIL OF LEVEL
46 4T ADM L or 3 45 5.00 cw 11 3 0 5-10 0 PS N/A DETAIL OF LEVEL
47 4T ADM L or 3 45 5.00 cw 15 4 0 5-10 0 PS N/A DETAIL OF LEVEL
48 4T ADM L or 3 45 5.00 ccw 4 1 0 5-30 0 PS N/A DETAIL OF LEVEL
49 4T ADM L or 3 45 5.00 ccw 8 2 0 5-10 0 PS N/A DETAIL OF LEVEL
50 4T ADM L or 3 45 5.00 ccw 11 3 0 5-10 0 PS N/A DETAIL OF LEVEL
51 4T ADM L or 3 45 5.00 ccw 15 4 0 5-10 0 PS N/A DETAIL OF LEVEL
52 4T ADM L or 3 45 5.00 cw 92 24 0 40 0 PS N/A

TR.EX.NSP0300.022
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• GE Energy Services 

Rotor Serial Number: 
Turbine Number: 
Customer: 
T .. ed By: 
Type of Test: 

3567V1 
170X819 
NSP 
BARTHOLOMEW(T), BLAIR 
MANUAL DOVETAILS 

Table Ill Details of lndlcatons 
AdllW L,M,U cw 

Ind# Stage Disch OF1,2,S Anale Fna. ccw 
27 4G ADM M 111'3 45 5.00 cw 
28 4G ADM M af3 45 5.00 cw 
29 4G ADM M of3 45 5.00 cw 
30 4G ADM M of3 45 5.00 cw 
31 4G ADM M of3 45 5.00 cw 
32 4G ADM M of3 45 5.00 cw 
33 4G ADM M af3 45 5.00 ccw 
34 4G Disch L on 45 5.00 wVY 

35 4G Disch L of3 45 5.00 cw 
36 4G Dilch L of3 45 5.00 cw 
37 4G Dlach L of3 46 5.00 cw 
38 4G Dlach L of3 46 5.00 cw 
39 4G Dlach L of3 45 5.00 ccw 
40 4G Dflct, L of3 45 5.00 ccw 
41 4G Disch L of3 45 5.00 ccw 
42 4G Disch L of3 45 5.00 ccw 
43 4T ADM L of3 45 5.00 cw 
44 4T ADM L of3 45 5.00 cw 
45 4T ADM L of3 45 5.00 cw 
46 4T ADM L of3 45 5.00 cw 
47 4T ADM L of3 45 5.00 cw 
48 4T ADM L of3 45 5.00 ccw 
49 4T ADM L of3 45 5.00 ccw 
50 4T ADM L of3 45 5.00 ccw 
51 4T ADM L of3 45 5.00 ccw 
52 4T ADM L of3 45 5.00 cw 

Start Stop 

DIig. Bc:kt DIig Bckt 
318 83 0 

318 83 0 

322 84 0 

322 84 0 

326 85 0 

352 92 0 
8 2 0 

4 1.UO ~ 84.W 

4 1 0 

8 2 0 

11 3 0 

15 4 0 

4 1 0 

8 2 0 

11 3 0 

15 4 0 

4 1.00 360 94.00 

4 I 0 
8 2 0 

11 3 0 

15 4 0 

4 I 0 

8 2 0 

t 1 3 0 

15 4 0 

92 24 0 

Rotor Type: 
Date: 
Statlon;,s 
UT Unit Number: 
Pn>ceclure: 

Clrc. 

Amp. LO.E. EXln Verffled 
20 0 PS N/A 

20 0 PS NIA 

15 0 PS N/A 

15 0 PS NIA 

15 0 PS NIA 

15 0 PS NIA 

15 0 PS NIA 

;:t-Q u PS NIA 

5-10 0 PS N/A 

5-10 0 PS NIA 

5-10 0 PS NIA 

5-10 0 PS N/A 

5-10 0 PS NIA 

5-10 0 PS NIA 

5-10 0 PS NIA 
5-15 0 PS NIA 

5-25 0 PS NIA 
5-15 0 PS N/A 
5-20 0 PS N/A 

5-10 0 PS NIA 

5-10 0 PS N/A 

5-30 0 PS N/A 

5-10 0 PS NIA 

5-10 0 PS NIA 
5-10 0 PS NIA 
40 0 PS NIA 

LPB 
3/18/99 
Sherburne County 13 
AMPUTt29 
A0002 

Comnents 

LEVEL OF INDICATIONS 

DETAIL OF LEVEL 

DETAIL OF LEVEL 

DETAIL OF LEVEL 

DETAIL OF LEVEL 

DETAIL OF LEVEL 

DETAIL OF LEVEL 

DETAIL OF LEVEL 

DETAIL OF LEVEL 
LEVEL OF INDICATIONS 

DETAIL OF LEVEL 

DETAIL OF LEVEL 

DETAIL OF LEVEL 

DETAIL OF LEVEL 

DETAIL OF LEVEL 

DETAIL OF LEVEL 

DETAIL OF LEVEL 

DETAIL OF LEVEL 

• 
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GE Energy Services

Rotor Serial Number: 
Turbine Number: 
Customer:
Tested By:
Type of Test:

3567V1
170X819
NSP
BARTHOLOMEW(T), BLAIR 
MANUAL DOVETAILS

Table III Details oflndicatons

Rotor Type: 
Date:
Station^
UT Unit Number: 
Procedure:

LPB
3/18/99
Sherburne County #3 
AMPUT #29 
A0002

Ind# Stage
Adm/
Disch

L,M,U 

OF 1,2,3 Angle Freq.
cw
ccw

Start Stop
Amp. L.O.E.

Circ.
Extent Verified CommentsDeg Bckt Deg Bckt

53 4T ADM M of 3 45 5.00 cw 46 12.00 0 15 0 PS N/A
54 4T ADM M of 3 45 5.00 cw 107 28 0 15 0 PS N/A
55 4T ADM M of 3 45 5.00 cw 107 28 0 25 0 PS N/A
56 4T ADM M of 3 45 5.00 cw 203 53 0 20 0 PS N/A
57 4T ADM M of 3 45 5.00 cw 226 59 0 10 0 PS N/A
58 4T ADM M of 3 45 5.00 cw 276 72 0 25 0 PS N/A
59 4T ADM M Of 3 45 5.00 ccw 54 14 0 15 0 PS N/A
60 4T Disch L 0(3 45 5.00 cw 4 1.00 360 94.00 '5-25 0 PS N/A LEVEL OF INDICATIONS
61 4T Disch L of 3 45 5.00 cw 4 1 0 5-10 0 PS N/A DETAIL OF LEVEL
62 4T Dis eli L of 3 45 5.00 cw 8 2 0 5-15 0 PS N/A DETAIL OF LEVEL
63 4T Disch L of 3 45 5.00 cw 11 3 0 5-20 0 PS N/A DETAIL OF LEVEL
64 4T Disch L of 3 45 5.00 c w 15 4 0 5-15 0 PS N/A DETAIL OF LEVEL
65 4T Disch L of 3 45 5.00 ccw 4 1 0 5-15 0 PS N/A DETAIL OF LEVEL
66 4T Disch L of 3 45 5.00 c cw 8 2 0 5-15 0 PS N/A DETAIL OF LEVEL
67 4T Disch L of 3 45 5.00 c c w 11 3 0 5-25 0 PS N/A DETAIL OF LEVEL
68 4T Disch L of 3 45 5.00 c c w 15 4 0 5-15 0 PS N/A DETAIL OF LEVEL
69 4T Disch L of 3 45 5.00 cw 111 29 0 45 0 PS N/A
70 4T Disch L of 3 45 5.00 c w 176 46 0 35 0 PS N/A
71 4T Disch M of 3 45 5.00 cw 188 49 00 0 20 0 PS N/A
72 4T Disch M of 3 45 5.00 cw 207 54 0 15 0 PS N/A
73 4T Disch M of 3 45 5.00 c w 230 60 0 15 0 PS N/A
74 4T Disch M of 3 45 5.00 c w 237 62 0 25 0 PS N/A
75 4T Disch M of 3 45 5.00 cw 249 65 0 10 0 PS N/A
76 4T Disch M of 3 45 5.00 c w 268 70 0 15 0 PS N/A

TR.EX.NSP0300.023
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• GE Energy Services 

Rotor Sertal Number: 3567V1 
Turbine Number: 170X819 
Customer. NSP 
Te.eel By: BARTHOLOMEW(T), BLAIR 
Type olTest: MANUAL DOVETAILS 

Table Ill Details of lndlcatons 
Adm/ L.M.U cw aart Stop 

Ind# Stage Disch OF 1,2,3 Anal,, Fnq. ccw Deg 8cld Dea Bckt 
53 4T ADM M of3 E 5.00 cw 48 12.00 0 
54 4T ADM M of3 E 5.00 cw 107 28 0 

55 4T ADM M of3 E 5.00 cw 107 28 0 

56 4T ADM M of3 45 5.00 cw 203 53 0 
57. 4T ADM M of3 E 5.00 cw 226 59 0 
58 4T ADM M of3 45 5.00 cw 276 72 0 

59 4T ADM M of3 45 5.00 ccw 54 14 0 

60 4T Dlech L af3 45 5.00 cw 4 1.00 360 94.00 
61 4T Diach L of3 -45 5.00 cw 4 1 0 

82 4T Disch L of3 45 5.00 cw 8 2 0 
83 4T Ollch L of3 -45 5.00 cw 11 3 0 

64 4T Ollch L of3 45 5.00 cw 15 4 0 
65 4T Disch L of3 45 5.00 ccw 4 1 0 

11!6 4T Dlach L an -45 5.00. ccw 8 2 0 

fi1 4T Disch L of3 45 5.00 ccw 11 3 0 

68 4T Disch L af3 45 5.00 ccw 15 4 0 

69 4T Dlldl L of3 -45 5.00 cw 111 29 0 

70 4T Disch L of3 '45 5.00 cw 176 48 0 

71 4T Dllch M of3 45 5.00 cw 188 49.00 D 

72 4T Dllch M of3 45 5.00 cw 207 54 0 

73 4T Dllch M of3 45 5.00 cw 230 60 0 

74 4T Disch M of3 45 5.00 cw 237 62 0 

75 4T Disch M of3 45 5.00 cw 249 65 0 

76 4T Oisd1 M ot3 45 5.00 cw 288 70 0 

Rotor Type: 
Date: 
Statlon~s 
UT Unit Number: 
Procedure: 

Clrc. 

Alnp. L.O.E. Ext.nt V..tlled 
15 0 PS NIA 

15 0 PS NIA 

25 0 PS NIA 

20 0 PS NIA 

10 D PS NIA 

25 0 PS NJA 

15 0 PS NJA 

'5-25 0 PS NIA 

S.10 0 PS NIA 

5-15 0 PS NIA 

5-20 0 PS NJA 

5-15 0 PS NIA 

S-15 0 PS NIA 
5-15 0 PS NIA 

5-25 0 PS NJA 

S.15 0 PS NJA 

45 0 PS NIA 

35 0 PS NIA 

20 0 PS NIA 
15 0 PS NIA 

15 0 PS NIA 

25 0 PS NIA 

10 0 PS NIA 
15 0 PS NIA 

LPB 
3/18/99 
Sherburne County #3 
AMPUT#29 
A0002 

Comments 

LEVEL OF INDICATIONS 

DETAIL OF LEVEL 

DETAIL OF LEVEL 

DETAIL OFLEVEL 

DETAIL OF LEVEL 

DETAIL OF LEVEL 

DETAIL OF LEVEL 

DETAIL OF LEVEL 

DETAIL OF LEVEL 
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GE Power Systems

IN-SERVICE ROTOR INSPECTION 
PERIPHERY MAGNETIC PARTICLE TEST RESULTS

Turbine#:
Customer:
Rotor Type:
Serial #:
Test Performed By:

0 ( 7 &(
NSP

~ZEK
.Date: 3/19/99
Station: Sherburne County #3~

_Type Unit:
"Month/Year Tested:

Results of the peripheral magnetic particle test are used In conjunction with the results of boresonic, 
bore magnetic particle, and peripheral sonic testing to formally evaluate rotors.

Recommendations concerning future usage and Inspection intervals cannot be issued until 
ttiis informationis received,

Include only rotor indications on this sheet. Do not Include bucket and cover indications. Include an accurate 
description of location, length, and depth of defects, along with a sketch If necessary.

Yes No
Indications Noted: _________ ________ _________
Wheel Dovetail Indications: _________ ________ _________
Wheel Indications: _________ ________ ________
Wheel Fillet Indications: _________ ________ _________  ,
Packing and Heat Groove Indications: _________  y  (?e</
Other; r

Comments:

SEND IMMEDIATELY TO: Life Extension Services
General Electric Company 
One River Road 
Building 55, Room 263 
Schenectady, NY 12345

Panafax: (518)385-3178 (dial comm: 8-235-3178)

W0001 02

GE-NSP00244122

TR.EX.NSP0300.024

• 
Turbine#: 
Customer: 
Rotor Type: 
Serial#: 
Tes1 Performed By: 

• • GE Power Systems 

IN-SERVICE ROTOR INSPECTION 
PERIPHERY MAGNETIC PARTICLE TEST RESULTS 

o I 7ot: 8/ '7 Date: 
NSP Station: 
0 1,. PB Type Unit: 

O ~ 1/~h/Year Tested: 
?iJ~_c_ tn"-> 

3/18/99 
Sherburne County #3 

-sr;;--n-,, 

Results or the perlpheral magnetic particle test are used In conjunction with the results of boresonic, 
bore magnetic particle, and peripheral sonic testlnQ to formally evaluate rotors. 

Recommendat;ons concecoioa future usage and lnspec1Ion Intervals cannot be issued until 
tn;s iotoanauoo is received, 

Include only rotor Indications on this sheet. Do not Include bucket and cover Indications. Include an accurate 
descrtptlon or Iocatlon, length, and depth of defects, along with a sketch If necessary 

Indications Noted 
Wheel Dovetail Indications: 
Wheel Indications: 
Wheel FIiiet Indications: 
Packing and Heat Groove Indications: 
Other: 

Comments: 

SEND IMMEDIATELY TO 

wo0O1_02 

Yes 

Life Extension Services 
General Electric Company 
One River Road 
euilding 55, Room 263 
Schenectady, NY 12345 

No 

Panafax: (518) 385•3178 (dial comm: 8~235-3178) 

GE-NSP00244122 

MPUC Docket No. E999/AA-18-373, et al. 
OAH Docket No. 65-2500-38476 

Exhibit___(HJS-1), Schedule 4 
Page 212 of 248



J

•  •

*/RIP/PINSPECT 

ENTER SERIAL NUMBER 3567V1

ENTER NUMBER OF STAGES ON ROTOR WITH BOTTLEBORE OR OVERBORE Kt EFFECT 
(ENTER 0 IF NONE) 0

FATT SELECTION LIST 
MATERIAL
TEMPERATURE RANGE
FATT IMBRITTLEMENT RANGE

B50A373B9 - NiCrMoV 
182 - 616F
0 - 65F

CHOICE ARFATT MAX ASFATT SOURCE
1 -60 5 TRANSVERSE CORE - MEASURED FATT = -6OF

ENTER CHOICE NO. (ENTER 0 FOR USER DEFINED) 1

MACHINE TYPE?
1-WATER SEALS
2-STEAM SEALS 
3 -NUCLEAR

ENTER CHOICE 2

ENTER YOUR NAME (LASTNAME-INTIALS) NICHOLS-DR 
SNUMB 6223T

*JMON *

6223T -01 EXECUTING @ 14.487 
6223T - REMOTE OUTPUT WAITING @ 14.489 
normal termination

*JOUT *
FUNCTION7RELE
*

GE-NSP00244123

TR.EX.NSP0300.025

• • 
*/RIP/PINSPECT 

ENTER SERIAL NUMBER 3567Vl 

ENTER NUMBER OF STAGES ON ROTOR WITH BOTTLEBORE OR OVERBORE Kt EFFECT 
(ENTER O IF NONE) 0 

FATT SELECTION LIST 
MATERIAL 
TEMPERATURE RANGE 
FATT IMBRITTLEMENT RANGE 

BSOA373B9 
182 - 616F 

0 - 65F 

CHOICE ARFATT MAX ASFATT SOURCE 

- NiCrMoV 

1 -60 S TRANSVERSE CORE - MEASURED FATT 

ENTER CHOICE NO. (ENTER O FOR USER DEFINED) l 

MACHINE TYPE? 
1-WATER SEALS 
2-STEAM SEALS 
3-NUCLEAR 

ENTER CHOICE 2 

ENTER YOUR NAME (LASTNAME-INTIALS) 
SNUMB 6223T 

*JMON * 

6223T -01 EXECUTING @ 14.487 
6223T - REMOTE OUTPUT WAITING @ 14.489 
normal termination 

*JOUT * 
FUNCTION?RELE 

* 

NICHOLS-DR 

-60F 

GE-NSP00244123 
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•  •

SUMMARY OF "INSPECT" CALCULATIONS FOR SERIAL #3567V1

STANDARD 1/8" INITIAL CRACK SIZE

AFT FINAL 15% CASE 30% CASE 70% CASE
BORE SERV CRACK INIT 0/S INIT 0/S INIT 0/S

STG TEMP STRS FATT SIZE TEMP CAP TEMP CAP TEMP CAP
1 616 41.9 5 0.133 75 120 75 119 75 117
2 574 49 .4 -44 0.135 68 104 68 103 68 101
3 469 49.0 -60 0.133 61 109 61 108 61 106
4 361 50.8 -60 0.132 54 107 54 107 54 105
5 251 54 . 7 -60 0.131 47 102 47 102 47 101
6 182 63.6 -60 0.132 40 89 40 89 40 89

CRITICAL SEMI-CIRCULAR SURFACE CRACK

CRITICAL CRACK SIZE
15% O/S 30% O/S 70% O/S

STG INIT FINAL INIT FINAL INIT FINAL
1 1.201 2 . 227 1.089 1.443 0.486 0.538
2 0.957 2 . 233 0 .910 1.432 0 .461 0.525
3 1.194 2 .541 1.113 1.610 0.520 0.579
4 1.406 2.369 1.216 1.486 0 .484 0.527
5 1.507 2.064 1.156 1.280 0 .416 0.446
6 1.167 1.498 0.826 0.925 0.296 0.319

GE-NSP00244124

TR.EX.NSP0300.026

• • 
SUMMARY OF "INSPECT" CALCULATIONS FOR SBRIAL #3567Vl 

STANDARD 1/8" INITIAL CRACK SIZE 

AFT FINAL 1S1 CASE 301 CASE 701 CASE 
BORE SBR.V CRACK INIT 0/S INIT 0/S INIT 0/S 

STG TEMP STRS FATT SIZE TEMP CAP TEMP CAP TEMP CAP 
1 616 41.9 5 0.133 75 120 75 119 75 117 
2 574 49.4 -4' 0.13S 68 104 68 103 68 101 
3 469 49.0 -60 0.133 61 109 61 108 61 106 
4 361 so.a -60 0.132 54 107 54 107 54 10S 
5 251 54.7 -60 0.131 47 102 47 102 47 101 
6 1B2 63.6 -60 0.132 40 89 40 89 40 89 

CRITICAL SEMI-CIRCULAR SURFACE CRACK 

------------- CRITICAL CRACK SIZE -------------
151 O/S 30% O/S 701ir O/S 

STG INIT FINAL INIT FINAL INIT FINAL 
1 1.201 2.227 1.089 1.443 0.486 0.S38 
2 0.957 2.233 0.910 1.432 0.461 Q.525 
3 1.194 2.541 1.113 1.610 o.s20 0.579 
4 1.406 2.369 1.216 1.486 0.484 0.527 
5 1.507 2.064 1.156 1.2B0 0.416 0.446 
6 1.167 1.49B 0.826 0.925 0.296 0.319 
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CONTENTS OF ROTOR DATA FILE FOR ROTOR SERIAL #3567V1
COMPILED 03/99

TURBINE #170X819 
ROTOR TYPE: LPB 
TURBINE CODE: G3 
SV50 BUCKETS: YES

MATERIAL: B50A373B9 
LSB LENGTH: 33.5 IN 
WET OR DRY BOWL: DRY

SERVICE DATE: 07/87 
RPM: 3600

TEMP (DEG F) 
PACK DIA (IN) 
KT FOR S&L

HP
1000

26.50

RH
1000
24.00

X/O
714

MATERIAL PROPERTIES

CODES 
Cl C2 

1 1

TS 
(KSI ) 
134 .8

YS ELONG 
(KSI) (%) 
114.8 20,0

RA
(%)

61.0

TEST NOTE 
DATE NUMB 
06/77

CODES 
Cl C2 
1 4

C
0.24

MN
0.31 0.006 0.009

CHEMISTRY 
S SI

0.08

(%) TEST NOTE
NI CR MO V DATE NUMB 
3.49 1.76 0.35 0.15 06/77

CODES FATT TEST NOTE 
Cl C2 (DEG F) DATE NUMB 
1 1 -60 06/77

C1=SERVICE CODE 
l=ORIGINAL VENDOR TESTS

C2=TEST SAMPLE CODE 
1=TRANSVERSE CORE 
4=LADLE

STAGE DATA (UNITS: IN, LBS, KSI, DEG F)

DIAMETERS WHEEL
STG TEMP

574
469
361
251
182
100

33.96 55.00
31.96 55.00
31.96 54.75
29.96 55.00
29.96 55.13

6.00
6 . 0 0
6.00
6.00

2.20 5.53
3.13 6.07 
4.69 7.83
5.13 10.99

6.00 11.00 12.09

LOAD # OF
PACK WHEEL BORE WIDTH SPACE /BUCK BUCK 

33.96 55.00 6.00 2.20 11.63

STRESS 
BORE ABS 
39.95 20.21 
47.07 24.29 
46.70 24.66 
48.39 25.91 
52.10 28.24 
60.53 34.37

SC

SC=STRESS CALCULATION CODE 
1»STRESS SUMMARY SHEET

INSPECTION DATA

BORE TYPE: ???? 1/5 DWG #

GE-NSP00244125

TR.EX.NSP0300.027

• • 
CONTENTS OF ROTOR DATA FILE FOR ROTOR SBRIAL #3567V1 

COMPILED 03/99 

TURBINE #170X819 
ROTOR TYPE: LPB 
TURBINE CODE: G3 
SV50 BUCKETS: YES 

MATERIAL: B50A373B9 
LSB LENGTH: 33.5 IN 
WET OR DRY BOWL: DRY 

SERVICE DATE: 07/87 
RPM: 3600 

HP 
TEMP (DEG F) : 1000 
PACK DIA (IN): 26.50 
KT FOR S&L 

MATERIAL PROPERTIES 

CODES 
Cl C2 

1 1 

CODES 
Cl C2 

l 4 

CODES 
Cl C2 

1 1 

TS 
(KSI) 

134. 8 

C 
0.24 

FATT 
(DEG F) 

~ 60 

YS 
(KSI) 
114. 8 

MN 

ELONG 
(%) 

20.0 

p 

0.31 0.006 

TEST NOTE 
DATE NUMB 

06/77 

Cl>=SERVICE CODE 
l=ORIGINAL VENDOR TESTS 

RH 
1000 

24.00 

RA 
(%) 

61. 0 

X/0 
714 

TEST NOTE 
DATE NUMB 

06/77 

CHEMISTRY (l) 
s 

0.009 
SI NI CR MO 

0.08 3.49 1. 76 0.35 

C2=TEST SAMPLE CODE 
l=TRANSVERSE CORE 
4=LADLE 

STAGE DATA (UNITS: IN, LBS, KSI, DEG F) 

DIAMETERS 
STG TEMP PACK WHEEL BORE 

1 574 33.96 55.00 6.00 
2 469 33.96 55.00 6.00 
3 361 31. 96 55.00 6.00 
4 251 31.96 54.75 6.00 
5 182 29. 96 55.00 6.00 
6 100 29.96 55.13 6.00 

SC=STRESS CALCULATION CODE 
l=STRESS SUMMARY SHEET 

INSPECTION DATA 

BORE TYPE: ? ?? ? 1/5 DWO # 

WHEEL LOAD # OF 
WIDTH SPACE /BUCK BUCK 
2.20 11.63 
2.20 5.53 
3. 13 6.07 
4.69 7.83 
5 .13 10.99 

11. 00 12.09 

TEST 
V DATE 

0.15 06/77 

STRESS 
BORE ABS 

39.95 20.21 
47.07 24.29 
46.70 24.66 
48.39 25.91 
52.10 28.24 
60.53 34.37 

NOTE 
NUMB 

SC 
1 

1 
1 
1 
1 
l 
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Bullock, Gil S (PS, PSD)

From: Wells, Tom F (PS, LES)
Sent: Friday, March 19,1999 10:26 AM
To: Perkins, Thomas G (PS, GI&FS)
Cc: Peterson, Mark A (PS, PGS); Bullock, Gil S  (PS, PSD)
Subject: IN-SERVICE ROTOR DISPOSITION

CUSTOMER: NORTHERN STATES POWER COMPANY
STATION: SHERBURNE COUNTY #3
UNIT#: 170X819
ROTOR: LP B
ROTOR #: 3567V1

ATTEN: Dick Sowers 

PRELIMINARY REPORT

A review of the results of the inspection just completed on the subject rotor shows that the data is valid and 
complete. No further testing will be required at this time. There is no evidence of conditions that need to be 
removed by enlarging the bore. Further access to the bore is not required and reassembly of the bore plug may 
proceed.

An in-depth analysis of the integrity of the rotor relative to the NDE test data just acquired is being performed. 
Recommendations regarding continued service and re-inspect interval will be forwarded within five working days. 
A formal report containing these recommendations, the NDE test data, and sufficient information for an 
independent evaluation will be forwarded to you within three weeks.

If there are any questions regarding this preliminary report, please feel free to contact your Manager of 
Engineering Services who will direct your questions to the correct GE organization.

Thomas F. Wells 
Evaluation Specialist 
GE Life Extension Services

Page 1

GE-NSP00244126

TR.EX.NSP0300.028

• 
Bullock, Gil S (PS, PSD) 

From: 
Sent: 
To: 
Cc: 
Subject: 

CUSTOMER: 
STATION: 
UNIT#:. 
ROTOR: 
ROTOR#: 

Wells, Tom F (PS, LES) 
Friday, March 19, 199910:26 AM 
Perkins, Thomas G (PS, Gl&FS) 
Peterson, Mark A (PS, PGS); Bulloek, GI S (PS, PSD) 
IN-SERVICE ROTOR DISPOSITION 

NORTHERN STATES POWER COMPANY 
SHERBURNECOUNTY#3 
170X819 
LPB 
3567V1 

ATTEN: Dick Sowers 

PRELIMINARY REPORT 

• 

A review of the results of the inspection just completed on the subject rotor shows that the data Is valid and 
complete. No further testing will be required at this time. There is no evidence of conditions that need to be 
removed by enlarging the bore. Further access to the bore is not required and reassembly of the bore plug may 
proceed. 

An In-depth analysis of the Integrity of the rotor relative to the NOE test data just acquired is being performed. 
Recommendations regarding continued service and re-inspect interval wHI be forwarded wHhin fn,e working days. 
A formal report containing these recommendations, the NOE test data, and sufficient information for an 
independent evaluation will be forwarded to you within three weeks. 

If there are any questions regarding this preliminary report, please feet free to contact your Manager of 
Engineering Services who will direct your questions to the correct GE organization. 

Thomas F. Wells 
Evaluation Specialist 
GE Life E>ctension Services 

Page 1 
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VP

PAPERS BELOW THI5 SHEET ARE

MICROFILM
DATE--

& ò a ta ^ io iv  ^ 9 n c.
338 STATE ST. 

SCHENECTADY, N.Y. 12305 
(518) 3 7 0 -0 0 7 9

1

SUBJECT /ROTOR/SHAFT/ FORGI NQ FOLDER f
t!
Í

I

DO NOT REMOVE THIS SHEE'
'

ALWAYS PILE PAPERS ON TOP <DF IT.
A & J f. (ô u é J U *  f /'f a  !

TR.EX.NSP0300.029

/ '1•: 

✓- • 35fW-~t I •-
' 

PAPERS BELOW THlS SHEE rr ARE 

MICROFILMLD 
s/l•/1• 

I 
I 
! 

DATE~ ; 

:})ala/low ~ 
I 

! 
I 
i 

I I 
I 

338 ST A TE ST. I 

SCHENECTADY, N.Y. 12305 I 
(518) 370.-0079 I ' 

' 
I 
I 

I 
I 

- - - -· -

SUBJECT-- _/ROlOR/SHAFT/ FORGING FOLDER I 

i I 
I 
! 

I 

1 
I 
I 

DO NOT REMOVE THIS SHEE' r I 
• 

ALWAYS PILE PAPERS ON TOP i· DF IT. 
I ,IJ.~JJ~ ! 

I 
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GE-NSP00244128

TR.EX.NSP0300.030

.·, 
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LST-G Department 
Schenectady, NY

Ci« CS Bullock 41-303 
' 55-209-------
273-238 (2X)

V. Leach 
RE Weakley

Date: June 23, 1978

TURBINE FORGING EVALUATION AND DISPOSITION REPORT

Shop Order/Type: 170X819 T..P. "B" £QjRG. FILE NO. 072789PP
Serial: 3567-V1 Spec« i B50A373B9 Drwg: ifi9C.&27fi
Customer: NORTHERN STATES IMS: 7851
DISCUSSION:
1. Attached is a summary of tests completed, properties reproted and engineering 

releases issued to date for the subject rotor forging. All test results and 
materials properties received to date have been reviewed. The results of all 
tests conducted to date are acceptable based on specification and acceptance 
requirements.

2. Surface radial body tensile check tests were done by General Electric on a tre
pan extracted from each end of the body of this rotor forging. Strength levels 
for these two specimens were 7200 to 8500 P.S.I. lower than those measured by 
the steel mill. This indicated either circumferential non-uniformity of strength 
or a testing variance.
To resolve this question, both a tensile test and Brinell hardness test survey 
were conducted for both last stage wheels. The results of both the hardness 
and tensile test surveys show no evidence of significant circumferential non
uniformity. Furthermore, these tests indicate that the results of the original 
General Electric surface ̂ radial tests ate invalid. The more extensive tensile 
retests conducted confirm, in fact, that the higher tensile strength levels (129.3/ 
132.3 K.S.I.) reported by the steel mill are correct.

1. A review of all steel mill and General Electric mechanical tests indicate a satis
factory and uniform level of strength for this forging and that the original two 
GE check tensile tests produced invalid and inaccurate results.This forging's 
properties were judged satisfactory to meet the turbine rotor's requirements for 
serviceability and reliability. Furthermore, even if it were conservatively assum
ed that the lower tensile results for the original General Electric surface 
radial tensile tests were valid, they would be acceptable. The level of strength

:hat would result would be fully acceptable.

DISCISI0NS

TURBINE MATERIALS EflGR. 
Bldg. 273,Rm.238,Ext:5-5032

TURBINE MATERIALS ENGR. STRUCTURAL DEVELOPMENT ENGINEERING

Attachments
REW/ev

GE-NSP00244129

TR.EX.NSP0300.031

LST-G Department 
Schenectady. NY 

Date: June 23, 1978 

,,. • II G'S Bullock 
lw. Leach 
RE Weakley 

41-303 55-2M ,._ .. 
273-238 (2X) 

TURBINE FORGING EVALUATION AND DISPOSITION REPORT 

Shop Order/Type: _.l...,7..,.0""'X.,.8..,l...,9_L"""' P._ • .__' .. 'B._11 _____ _.,p..,.,,oRG. FIL'l? NO. 07...,.2~Z .... 8 ... 9~P~P------

Serial: ~3"5~6~7-_V~l...._..._. ____ _ Spec· : B50A37 3B9 Drwg: J 69C4276 

Customer: NORTHERN STATES IMS: 7851 
DISCUSSION: 

1. Attached is a summary of tests completed, properties reproted and engineering 
releases issued to date for the subject rotor forging. All t.est results and 
materials properties received to date have been reviewed. The results of all 
tests conducted to date are acceptable based on specification and acceptance 
requirements. 

2. Surface radial body tensile check tests were done by General Electric· on a tre
pan extracted from each end of the body of this rotor forging, Strength levels 
for these two specimens were 7200 to 8~00 P.S.I. lower than those measured by 
the steel mill. This indicated either circumferential non-uniformity of strength 
or a testing variance. 

To resolve this q•iestion, both a tensile test and Brinell hardness test survey 
were conducted for both last stage wheels. The results of both the Qardness 
and tensile test surveys show no eviJence of significant c~rcumferential non
uniformity. Furthermore., .. these tests indicate that the results of the original 
General Electric surface -i'.'adial tests are invalid. The more extensive tensile 
retests conducted confirm, in fact, that thehighe,:-tensile strength levels (129.3/ 
132. 3 K. S. I.) reported by the steel mi!-l are covrect. 

DISCISIONS 

1. A review of all steel mill and General Electric mechanical tests indicate a satis
factory and uniform level of strength for this forging and that the original two 
GE check tensile tests produced invalid and inaccurate results.This forging's 
properties were judged satisfactory to meet the turbine rotor's requirements for 
serviceability and reliability. Furthermore, even if it were conservat~vely assum~ 
ed that the lower tensile results for the original General Electric surface 
radial tensile tests were valid, they would be acceptable. The level of strength 

e uniformity that would result would be fully acceptable. 

I.~ 
R. E. Weakley 
nTRBINE MATERIALS EAGR. 
Bldg. 273,Rm.238,Ext:5-5032 

fLM.&A~ 
R.M. Curran,...-Manager 
TURBINE MATERIALS ENGR. 

Attachments 

REW/cv 

lacek,Manager 
res & ROTOR DEVELOPMENT ENGR. 

D.F.iv, Manager 
STRUCTURAL DEVELOPMENT ENGINEERING 

GE-NSP00244129 
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si p/0- ‘ r, £S-M6 PP'Ol . 3 O S 9 :  / r T ^ M lll Order No.- Mill Set.-
E Serial- A A ¿7"a^> O-Ordet Date- if y r C t r ^ „IMS- 7  £57 Forging Dvg.- //-_9<^-//3 7 •__
ype- LP'!?> "  Turbine Code- A  **-. Rotor Wt.- W V  9 TV^ Rotor Dla.- *y $  “ype- L-P'lò. 
ore Dia.- A 
ustomer-

M W

Spec.- B50A ^1 Finish Machine Drawing-
r y - t , / . .  /'■ J . S  ^  . A  s È T fiJ —

f P l U  ^Lr.
S.O.- /7CX9. i9  Turbine No.;-  /  l r \  v P /<-?

^  • < ____________ ;______________

endor Supplies: Date Re^d/Approv. By

tu s k * .
X jß<p£Ü M >
K. "______ “

Preliminary Core Props. - 
2.25 MHZ HSP Sonic - 
Bored -^<golld </ -  

1.0 MHZ Per.Sonic (Bored) - 
Bore Mag.Part. Test -
Journal Brinell Hdness.(B50A680M9)______ ~-r— ,
Heat Indication Test - (B50A373B) j h n  h  f 
Teat Certificate Inc.!

11

Ingot Size & Wt. - 
Ingot Orientation - 
Ingot Discard Data (opt.)
Forge Work Data (opt.) - 
Chemistry-Heat Analyses - 

Core Analyses - 
Product Analyses - 

Tens.Props.-Radial Body - 
Long. Prol. - 
Core-Body -

-Journal(B50A680M9)
-Coupling - 7/^/?^/:(i^

Heat Treat.-Quench & Temper(s)- 
Stress Relief - 

Impact Props-Radial Body - 
Core-Body -

I ß c h C f c

Cenerai Elee. Tests? Date Rec’d/Approv By
Plug Bore(s) Mag.Part. -
QCR tf_________T.E. G.E. -

Boresonic -
Plug Bore Boresonic -
QCR #_________ T.E. G.E. -

Hi.-Sens Per.Sonic - 
Eccentricity (Bore) - 
Stress Analysis to M&R Dev. -
By______________ pate Ret'd -

Eng. Sonic Release - 
Rad. Tensile-To Lab-

4 2

ìFJJTì :,.

-Journal (B50A680M9)— _______
-coupling - jfa h sfM T M IK E KMicro8-Radial Body - / ' f'

Core Body - <■____<■
Material Including:
Trans. Test Sections - 
Excess Core Mat’l. -
C.T. To-Lab- DSS% Eng.- i f A à f w

Forging Rec’d - 
1st Release Issued -

General Elec. Tests: Date Rec’d/Approv. By
Trans.. Tests - y / 'ih lM l/Jcti
Bodyy/l/ 7̂9 Journal (B50A680M9) - 2  
Core Disk Exams Report )/ii( ? 'JPhotos-^
Core Sonic Tests-To Lab- ̂ " " C omp.- ^
Bore Visual Exam -
Normal Bore Mag. Part [Main Bore(B)]- |\ "

yffft/SLQHil SakvCi -S fa /??  2nd Release Issued

■.̂ 4^ --Comp -zM n h a J Z .1 rfcÌteTSC’tMV~y(y7 Ì;

' .è /r ftfQ S Ü .

Rad. Body Micro Report - 
Mag. Part.Prior Heat Test - 
Heat Indication Test - 
Runout After Heat Test -
3rd Release Iddued - b k t f 'V i& C -  

Disp. of Turb. Forging Eogr.Eval(s^___________

Comp. Surf.Mag.Part. - 
Final Runout -
After Overspeed Bore Mag.Part. -
Aft. Overspeed Plug Bore Mag.Part —_

QCR T.E. G.E. - __
After Overspeed Boresonic - _____
Aft. Overspeed Plug Bore Boresonic -
QCR it___________  T.E. G.E. -

After Overspeed Sonic Release - __
4th Release Issued -

REMARKS:

GE-NSP00244130'

TR.EX.NSP0300.032

.. 

endor Supplies: Date Rec'd/Approv. By 
·1i( 

Preliminary Core Props. - ~ 

2.25 MHZ HSP Sonic - XI 01 
Bored~olid ~ - JK. ·• " 

1. O MHZ Per. Sonic (.Bored) - ,, ,, 
Bore Mag.Part. 1'est - ,. ·" 
Journal .Brinell Hdness.(B50A680M9)---. 
Heat Indication Test - (B50Al73B) ;p,,ptR{,);' 
Test Certificate Inc.: 

Ingot Size & Wt. -
Ingot Orientation -
Ingot Discard Data (opt.) ~ _,_, _ __,,,, __ 
Forge Work Data (opt.) - _,l ___ ~ __ _ 
Chem.istry-Heat Analyses - -'~---\~·'-

Core Analyses - .. 
Product Analyses - . 

Tens.Props.-Ra.dial Body - , '1 , . , 

Long. Prol. -
Core-Body - ,;.-. f ;;.; 

-Journal(B50A680M9)-=;.._ __ 
-Coupling -

Heat TTeat.-Quench & Temper(s)
Stress Relief -

Impact Props-Radial Body -
Core-Body - :,. ' • 1 

-Joumal(B5OA680H97)...,....,,__"="',....,.,..,._ 
-Coupling -,J/:'1p£/Jf'[OQjA /J)t,,1 

Micros-Radial Body - .'T ,, t· 

Core Body - ,, ,, 
Material Including: 

Trans. Test Sections 
Excess Core Mat'l. -

C.T. To-Lab- 1/J..Jht 
Forging Rec'd -
1st Release Issued -

General Elec. Tests: Date Rec'd/Approv. By 

General Elec. Tests: D1te Rec'd/Approv By 

Plug Bore(s) Mag.Part. - ,.----
QCR fl ____ T.E. G.J!;. - ~--

Boresonic -~ ---JJ-4~1·-21-=-~-.l,,....~l 
Plug Bore Boresonic - .C::::::::::::: 

QCR # ____ T.E. C.E. - --> 
Hi.-Sens Per.Sonic - ...,...,....,..---,.,-,--. 
Eccentricity (Bore) -
Stress Analysis to M&R Dev, -

By Date Ret'd -~ 
Eng. Sonic Release -
Bad. Tensile-. To Lab-.5/th./?feomp.--t:i, __ '1 ;- • 

tt"TJ:s:rs a~ P- ,. -15 
5/f'frflL OH}] ~cLRv(I-S/M/J! L!ic:1.-,rlri,"J \ 

2nd Release Issued - t:4}:::/-f-f!....l<:.:l·v' 

Rad. Body Micro Report -
Mag. Part.Prior Heat Test -
Heat Indication Test -
Runout After· Heat Test -

3rd Release Iddued -

J/M>/2.r .::::::: 
7 z 
h/tJJ1ll2£,\ 

Disp. of Turb. Forging Eagr.Eval(s.~) ____ _ 

Comp. Surf.Mag.Part. -
Final Runout -
After Overspeed Bore Mag.Part. - . _____ _ 
Aft. OVerspeed Plug Bore Mag.Part _____ _ 

QCR. fl • T.E. G.E. -
Afte~ Overspeed Boresonic -
Aft, Overspeed Plug Bore Borcsonic ------

QCR fJ______ T .E. G. E. - _____ _ 

After Overspeed Sonic Release -

4th Release Issued -

REMARKS=-----~-----------

GE-NSP00244130 -
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ROTOR/SHAKT PROPERTIES SHEE

s.o/Ttft: h e x f i q  l , P : W ' p/ q

HILL PROPS. T .S . (KS I) .02% Y.S.(KSI)
t v i t b v :
l.T.IMPAC T

"HTOTTTIV. .“ ..
|IMPACT(F'í,LBS)0“ F 'ATT ( * F . )

LONGITUDINAL
PROLONG

T.E .

t j.E . j

SURF. TANS (SHAFTS)

SIIRFArF T.E . ' 7 c Z ^ ? / / / .  i F 7 / Í T ?
RADIAL
BODY

S.E. J 6 X, 1 / / / 3 / A < = ' O C _
G.E. / 3 o - 3 y / / 3 A 3 <1 ~ /¿ ’ Ú

CORE
LONGIT.

T.E CPLG. 9 , 9 /no  3 ó r
T.E.JOURN.

T.E.BODY t.MShtrU;. 3 ^ > /oó  < ìT /S/^.k, -
S.E.BODY / .?  0 / / / •  / / Î T V ^
G.E.BODY /  2 9 , . ? / / • & ? )H , /  / a ,  1
G .E .JOURN. /
G.E. CPI.G. / / / c ,

CORE

T.E . CPLG. --------- / f r - Z w
T .E . JOURN.

TRANS. T.E . BODY é> ö/fej? ¿ .- tC C >
S.E. BODY ¿ ? / W 0 c' / r.
G.E. BODY <  - / C O
G.E. JOURN.

G.E. CPLG. Í  b~'/£,’ì
BRINELL

HARDNESS
T.E. T.E.JOURN T . E JÌOOY ' G. E.SODI £ .E . J6ÜRN G.E.

6 .E .PROPS 
SURFACE 
RAD f Al

T.E. U 3 , * / X X
S.E.

G.E. . /  9- Q .ÿ  # /  Ô s , £  ^

CORE
TRANS

T.E.CPLG. ^  ^v&íbÁÍ cS i^ y
T.E.JOURN.

T.E.BODY i M h v r i T 7  ' - 7 d
S.E.BODY /  W / m /«J ? / / / ¿ ¿ 9  , ...................1 - +  /  à
y.E .sow r ì ' ì ’X  / / Ì 9 - J/c /un - T 7  v ; - ¿ Ò
S-E.fcOURN

G.E.CPLG.

BRINELL T F T.E.BODY G .E.BODY G.E. RING 9 S .E ...............

RUPTURE
PROPERTIES

TYPE
TEST

OF LIFE 9 
>50* F

U F
•löof

E >
>*F

LIFE 3 
IIOD**

LIFE 9 
1125“F

LIFE 0 
1200°F

105HR
RUPI.ST (k s l

RADIAL

AXIAL
■................. . fi

TRANS
c ô iâ T ïw r sr E T

CORF 
RING TESI

X R.A.

S 10CATI0N(«.E.)
X R.A.

i1

GE-NSP00244131

TR.EX.NSP0300.033

., - RIYl'OR/SHMT PROPERTIES SHE-

s.01n;P£: I? a '1/iJ 9 L., p, ''/),'' PJo 7 -:J 7,}j'1 
SEBlAI · 1_½-z_;7-VL SPEc: B)c/t 71·1n r; GEN. END IS ·rrc fr\ 

r I, Lt:>::>. Mlut1 ltl"I'. -
MILL PROPS. T.S. (1'.S1) .02%Y.S.(KSI) R.T. IMPACT MPACT(FTj,LBS)@•F FATT (•F.) 
LONGITUDINAL T.E. 
PROLONG t.E. I 

SURF. TAN& (SHAFTS) _.,.. 
-

SURFACE T.E. /~c 3 /231, I , v-/M,:'3/111. 1 ¥7/.f'? ./ -1 G'(} 

RADIAL S.E. /~J/. 3 /1'2.~ J ~<JR. 3);/? 3 ?fc/x:;, <-IOC 
BODY G.E. i Jo,J//.31, 3 /!(), F!/11,7 R rc.3k!>- <-It.' c) 

T.E CPLG. J,..)y~r;, /no.3 ~t-.,t,/j cl-3 ~ 
CORE T.E.JOURN. ............. 
LONGIT. T. E.BODY J ?3/, ~';? ~,3 _) /Ob , .Sfb,q,lt-. -

S.E.BODY /3 '} .~;; -";'7-f! ///./~ 
G.E.BODY I ;,,t;,3 ,//.:9, f Ill I /211, 7 
G.E.JOURN. ~ , 

r. I" f'DI r. / j.;)~\8:.~ /.Jc,, 3 //0,-3/;l(),3 I 

T.E. CPLG. IC:.--- ,!S-/9'1 , 

CORE T.E. JOURN. 

TRANS. T.E. BODY !>-6/6£ L.. -/(X) I 
S.E. BODY G?lrsf i -ft. 0 c; ,r:, 
G.E. SOOY C/ ~/;,u:> ; ~ -/cJ Cl 

I, G. E. JOURN. i 

G.E. CPLG, ~,,-k._:J J 

BRINELL T.E. T .E.JOURN T .£,.BODY. ~.E • ..BODl .G..E • .JGORN G.E. 

HARDNESS 
, 

G.E.PROPS T.E. ;.;rs,, ~- 1,· 1, x~ 
SURFACE S.E. 
RAO TAI 

. ( d- Q.8 Jee I 05, s ·:K • G.E. 
T .E.CPLG. 4( ~,,-,, A uiL..i1 · cJl.u:--
T.E.JOURN. 

CORE ~-
TRANS T .E.BODY I 3-ilt i.< / e ~ /; r, q, ':>.,. S--7 -'7d 

$.£.BODY 1v1/rN- /6 ~ //JJ._ 69 -,I-/ I) 

lr.E.809.\' J 3:-)_ /113- /J~/l/1) /;"7 I.. - ,;J/1 

~-E.'couliH 
G.E.CPLG. 

BRINELL T ~ T .E.IODY G.E.BDD'f G,E RING l' S E. 

TYPE OF l I FE @I LIFE °l LIFE f LIFE ~ lIFE ll 10~HR "rMH: (i} 
RUPTURE TEST ~so0 r ·lOOQ•f lOO•F 1125"F 1200°F RW'T.ST (ksi) 

PROPERTIES RADIAL 
' AKI AL 

TRANS 
LOCATIOM{6.E. J 

coRr IR.A. 
RING TESTS LOCATION(C,£.) 

I JI.A. 
I 

I 
GE-NSP00244131 
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t  •
MANUFACTURING INSTRUCTIONS

Cost 
Est. Req. M.P.L. Serial No. 2552

Turbin* Mo. 170x819

ARMATURE No. FIELD No. S.O. 170X819
CUSTOMERNorthem States DATE! May 31, 1978
RATING

SUBJECT 809.6 MW
L.P. "B" Turbine Rotor 
Forg. File No. - 07?.789gP 
Serial - ¿5567-YJ~
Spec. - B50A373B9
Drwg. - 169C4276

General Electric surface radial check tensile testing has resulted In un
usually low results by comparison to reported values from the steel mill.
This could reflect an unidentified testing problem or a non-uniformity of 
material strength about the rotor circumference.
Consequently» further surface radial tensile testing and special Brinell 
hardness surveys are required. Four additional surface radial trepans 
from the 0°, 90 , 180° and 270° locations are to be taken from both end 
body test bands for a total of eight additional trepans for the rotor.
Trepans are to be stamped to show rotor forging serial number, axial loca
tion (ie.-"TE" for turbine end and "GE" for generator end) and angular loca
tion (ie.-0°, 90°, 180° or 270°). All samples are to be forwarded to J. Barkley 
for room temperature tensile testing. Test specimens are to be prepared per drawing 
222A9095, Pt. 1. No micro exams are required. Brinell hardness surveys are to 
be conducted with the King Portable Brinell testing machine. "Hardness spots" must 
be prepared at 22 1/2° intervals on the outer axial face of both last stage 
wheels for a total of 16 spots per wheel or 32 spots, per rotor.
All results should be reported to Materials Engineering as soon as available. In 
the Interim no further processing is to be performed on this rotor.

X
R.E. Weakley
TURBINE MATERIALS ENGINEERING^ '
Bldg. 273, Room. 238 
Ext: 5-5032

REW/ev

0I5TIT. KEY ______

MANAGER: PRODUCT COST 
MANAGER: QUALITY CONTROL

CHARLESTON PLANT (c.L. MEAD ENGRG. 3)
Mil« OMVr • \!SK>II.-* <• M) My.

m  CURRAN 273-238 P. MITCHELL 273-1113
D. FALSO 273-1118 A. MORSON 273-360
3S Bullock 41-303 JC NEWMAN 273-238
J. GORMAN 273-2195 DP TIM0 41-301
P.. Huléet.. 273-1118 JJ. Lacagftina 28-200
NF HOPSON 273*238 AK Schmieder 28-204
VD LUCIER 273-2195 J. Barkley 59-122
RC MALLINSON 273-2195 J. Chaberek 59-122
D. MILNE 273-1118 RJ Placek 41-303

GE-NSP00244132

TR.EX.NSP0300.034

Cost 
Est. 

-
MANUFACTURING INSTRUCTIONS 
Req. ■.P.l. 

FIELD No. 

Serial No. 2ss2 
Turbine NL 11oxs19 

8.0, 17 0X819 ARMATURE No. 

CUSTOHERNorthern States DAlE: May 31, 1978 

RATING 

SUBJECT 809. 6 MW 
L.P. "B" Turbine Rotor 
Forg. File No. - ~z P 
Serial 567-V 
Spec, BS 7389 
Drwg. - 169C4276 

General Electric surface radial check tensile testing has resulted in un
usually low results by comparison to reported values from the steel mill. 
This could reflect an unidentified testing problem or a non-unifo~ty of 
material strength about the rotor circumference. \ 

Consequently, further surface radial tensile testing and special Brinell 
hardness survevs are required. Four additional surface radial trepans 

O O 0 0 . 
from t;he 0 , 90 , 180 and 270 locations are to be taken fr0111 both end 
body test bands for a total of eight additional trepans for the rotor. 
Trepans are to be stamped to show rotor forging serial nwnber, axial loca-
tion (ie.-"TE" fc,r turbine end and "GE" for generator end) and angular loca-
tion (ie.-0°, 90°, 180° or 270°). All samples are to be forwarded to J. Barkley 
for room temperature tensile testing. Test specimens are to be prepared per drawing 
222A9095, Pt. 1. No micro exams are required. Brinell hardness surveys are to 
be conducted with the King Portable Brinell testing machine. "Hardness spots" must 
be prepared at 22 1/2° intervals on the outer axial face of both laet stage 
wheels for a total of 16 spots per wheel or 32 spo~s. per rotor. 

All results should be reported to Materials Engineering as soon as available. In 
the interim no further processing 1s to be performed on this rotor. 

R.E. Weakley ~j ~~ }. 
TURBINE MATERIALS ENGINEERING ,,_ IM . 
Bldg. 273, Room. 238 1 -

Ext: 5-5032 

UM/ev 

IISTI. KEY ltM~N 273-238 P. MITCHELL 273-1118 

1-WWiER: PRODUCT COST D. FALSO 273-1118 A. MORSON 273-360 
S Bullock 41-303 JC NEWMAN 273-238 

t-W-IAGER: QUALITY CCfflROl. J. CORMAN 273-2195 DP TDI> 41-301 
~TON PLAHT (c.L, MEAD EQG, 3) P .• llulect:. 273-1118 JJ. Lacagtuna 28-200 

Mllij 1/ff',l r • \IQ!) NF HOPSON 273•238 AK Schmieder 28-204 
1t.-1t1t ,,.,4) 11v. 

)-'¥ VD LUCIER 273-2195 J. Barkley S9-122 
RC MALLINSON 273-2195 J, Chaberek 59-122 
D. MILNE 273-1118 RJ Placek 41-303 . 

GE-NSP00244132 
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Serial N o 1  V T ) s.o.: n o K s n

r ' f— ..— " '
T.G.S.: d S & H 9 t P o '? 3 L f? 8 f

dv39 ' f ^ C H D l C û
Mach. _ - _  _ 
Dwa.: 8 8  1 £ 3 . 9 3 - / Vendor: U S-  S7ee-V

General Electric Company, Schenectady, N. Y. 
SUMMARY SHEET 

Rotor, Ultrasonic Examination Per:

Condition: /4s fifeC- d  • Stftinpêd Son*ç “Fesfet/

Transducer Frea. : 3  S  n o Sj2e; /V— >Ld. Type; Z r .

Bore Dia.: j L _ Head Dia.: Sq. Ft.: ¿ g o

F eed '/Dl Per Rev. Max. Surface Speed »" Per Sec.
s i t i v i t y  Calibration: ■SfcTT- S B dc<\> pS-T vr»ul> ■P«.e.Toi*S

Ì ̂  P3C- ñ j -  D u  i __________________Axial Test a 2.25 MH2 k)o Inds
Type of (rewv_ End Body Tux  b. End

Indication Number EFBH $ Number EFBH <t> dumber EFBH.6
Normal No A-e. AJo*z, A)on

Orientated
Holding

Area/Level i
i

Whipping
L. 0. K. / 1 Nf \!

Radial Loc. To TO TO
Axial Loc. To TO To

Circus Loc. To ¡ TO TO
Total Individual Indications A/»n.€- Total Areas and Levels AJo*e-
Extent of all Indications: Axial " Radial " Circuiti •  EFBH <j>

Remarks;

9>UcK~<1 ( (

Tested by: L J a I U  t T f  S / 7>*\o /  F & b o Z Z f Date: C f a s t l S

GE-NSP00244133

TR.EX.NSP0300.035

General E ectric Compc1.ny, Schenectady·: N. Y. 

SUMMAltY SUE.ET 

Rotor, Ultr.1sonic: Examination Per: 

- PERIPHERY SONIC 

?oK81 

Is: C4f. hol 

I 
,. 

Bore Dia.: Dia.: -
1/;i- "Pet' Rev. Max. surfaces eed 

St=>nsi tivi ty Calibration: se..T s~s -

A:ual Test ia 2. 25 MHz . 

Type of 
Indication 

Normal 

O::-ientated 

Holding 

Area/Level 

Whipping 

L.O.E. 

Hadial Loe. 

Axial Loe. 

c i rcu.~ Loe. 

Number 

Inds 

End Body 

EFBH ~ Number EFBd 

No"' 

To TO 

To To 

To TO 

P 3CAL2 I 'f 't QVS:-

(o " Per Sec:. 

To 

To 

'l'O 

Total Individual Indications NoYt.L Total Areas and Levels 

Extunt of all Indications: Axial "Radial "Circum 

Remarks: 

~le.e-K"'tt l( 

Tested by: Uo. l /41"t"l S /7,."'" / F,. £022.t / L,•afy,t•~ 

GE-NSP00244133 
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SERIAL 
S.O. 
DWG.

3Sé*7 VI

5.0  MC ABSORPTION TEST 

i . t b .

n o x i i 9

> b 9 c  k m .

TECHNICIAN
DATE S f a 'S y Z f f '__________
TOP OF INGOT END

6 m , END 7 ü /? 6 END

Remarks:

Noise Level Reading Taken at Position ft 7̂ Inches to Bore or Inches to Centerline t 4 = ¿Z.S3 "
G^r>o Order "?$■ %, Increased to / Ö O  % Noise Level Reading c>2 % of 1 1/2" Sweep to Peak* ■ ' ....* ■" 1 * y “ * p ^ . ——

Corrected Noise Level 4 % of the Back Reflection ^  ̂  b 2-)1*

¿ ¿ P s h M Z - lV t t* f s S 3 .  ‘- -  *  i  ~
J-fQ 5 0  t< ■-? "  &-
J lf  o>8
¡<0 /? /£>
/* l  / o

r - A

G
E

-N
S

P0
02

44
13

4

TR.EX.NSP0300.036

... 
5.0 MC ABSORPTION TEST 

SERIAL 356 7 VI J..~8. 
s.o. _l70Y. F19 DATE 

DWG. - ¼%-4/l?k TOP OF INGOT ______ END 

Gt£,v. END "'7(;£8, END 

SITION 1 2 3 \,\ 4 5 

SECOND ORDER 

6 
L. 7 ..<%1 _L_s --1-----9 

AXIAL DISTANCE- ,--:~T- ---~7·, t , -
FROM -«1J,_ END~-_'_~~-~~.;..--~~ Zi: _' t.!!f!..." _' /$/!... _'o?IZ:.J..==--1

_·~" I 
~, I ~~t-+-E: = 30 - -~~~~~~14 I -~+J 

THIPD CRDER !3?. l'l'J +- I - 3/1 ~7 I 3J ; I -t--4-t--J~Li-- ··1 · I .... t-" . 1·-t - ~4---l- , t . +--r--i 
FO!i?TH ORDER J,7o( /o/ , f 9 - , 1 ,p 

~-;;H-o;oE_R __ -,~t-~ - -:-- -~ "" ,,~_-+-i-"i;+ -!-··· - r-l .2!2}-1'-'2~1.-.-..,,: i~! w I ,,· 
_________ ...,l.,:..'1.J...,.._.__ ~.-lry ~l_.i I ~=--1 _ 1 l.-.-.:,.-i.__.... _ ____,.t-=~RL-.)L_.t__ •LJ-. I : 

DISTANCE TO BORE:-_•::::.==-+-=--=--=--=--=--=-~~-=--=-------◄+--_~---i--'7 '' __ f ! 

OR ·~= ~;~;I: ti~ )4 ,. ,:lf;l}I/ ;2 t, Jr; ' ~s J" -s14 ' 5S .:¥ J ~ /4'. ~½ ~ ½ ' 

Noise Level Reading Taken at Position #_:j_ Inches to Bore or Inches to CenterHne ';" 4 = si!.:.531' 

c2n_Q_ Order ,'?S: % , Increased to /60 % 

Corrected Noise Level ~% of the Dack 

Noise Levei Reading 
P :11 -os. '1,5,, 

Remarks: 

Reflection 

o225b2tli', j "JIEK #J'SS3. 
'--/0 50 4-S-

c2_ _, of 1 1/2" Sweep to Peak 

~ ~~tt ,,z.)q "' ~ 
' Ir ,, ., f'I: J ""-4! v,.;J... 

,, -'-I'/, #- 1r'fµaA 

~/ cl8 ,:5/.5 
/b I? 1, 
I :l.. I~ /O 

-~'-----¥---------------- ·------- ------·-------------------------

' '\' 

'o:t 
t0 .... 
'o:t 
'o:t 
N 
0 
0 a.. 
Cl) 
z 

I 
w 
(.'.) 
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A -

General Electric Company, Schenectady, N. Y. 
SUMMARY SHEET 

Rotor, Ultrasonic Examination Per:

BORESONIC P3CAL2127 REV

Serial No.:
Forg.
DWÇL; IG 1 CtflZfc

Of B.O«:
¡MachT 

— > iDwq.: f g / £  ■*? %~/

T .G .s .to Sf w s p P û 7 a ? a ^

Vendor : L /.y . S t e s i ,
Rotor A n  •Condition; /4^ Ml--g C 0 1 2 :0 0  I s  : p ç S tam p ed  S V ^ c . 7TS/1X0

Bore Dia. : L Head Dia.: S ’ " ls«t* Ft. ì 2»«ò-
, L  ••Axial Feed ■ , -i-» .. Per Rev. Max. Surface Speed . Per Sec. . ..

Sensitivity Calibration: SES-9-9 g/ o « / d 3 k "  ¿ k l

I Axial Test a 2.25 MHz °  In<*s
I Type of 
I Indication

(Te^ End Body - 7 v * 6 E n d  .
Number EFBH $ Number . EFBH «. «umber EFBH Ò .

j Normal N  oo£_ A
I Orientated
j Holding

Axea/Level
Whipping
L . 0. E .

> Ni \

| Radial Loc. TO TO To
| Axial Loc. To TO To
j Circum Loc. To Î To To
Total Individual Indications . T o t a l  A re a s  a n d  L e v e l s

Extent of all Indications: Axial " Radial " C irc u ía EFBH <J>

Remarks:

ilTested b* ; F t & c - t z ; Date 1 s I / c/ t t

GE-NSP00244135

TR.EX.NSP0300.037

General Electric Company, Schenectady, N. Y. 

SUMMARY SUE.ET 

L~~ 
' 

Rotor, Ult.rilsonic Exwnination Per: 

BOR.ESONI.C PJCAt.2127 REV~/. -Serial No. : ·4\~ L -,t) I lS.o.: . /'7~v PJ4 'r.G.S. :os~"IIOO",~ 7R~ 

Forg. ~ach. 
· Vendor: U 5'. S'TSu . OwtT. /I •• "It. C/ :Z 1L-I 0Wl'J. : ff' p_ ' f ' - , 

Rot.or · (l , 
Condition: k ~co li2:00 °Is: c...t. /Ju: -t~Pild ~.--~c, -

.,.,.. .. _-...::ll .... --- ........ .:z I., -• C!~ ,~, 
,Ju ,, 

,I I 'l'\1-oa: - a • .a, 

Bore Dia.: L ,, lee&d Dia.: ~" ISa. Ft.: !i.06· 
. t ,, I Max. 16aa.. Per Sec-

J 

A.'<i.al Feed 11 Per Rev. Surface Si:,eed 

Sensitivity Calibration: Se.a.~-() • 10.l .a.,44e c,.,,.+er +«-. 3 /1" C'-4"" wl 
; 

Axial Test ra 2. 25 MHz 0 Inc!s II __ ,._ ..,,._ S: ~ -
" 1 ... -. '-4 

Type of i":G--"t. End Body 
. -r~ Bnd 

Indication Number EFBH cfl Numl:)e:r BFBki di. •~r. 'll''ll'IIU di 

Nortnal ~1"111~ }i a>f.. ... t .,J,;: 
' O:ientated 

Holding-

1,,rea/t.evel I 
Whipping 

L.O.E. ,I I ' I ,1 
Radial Loe. To TO '1'o 

Axial LOc. To TO '1'0 

Circum Loe. To I To To I 

Total Individual Indication■, ;;J.~ f Total Areas an4 Levels tJG-1~ 
Extent of all Indications: Axial • Radial "Circ::um • EFBS ♦ 

Remarks: : 

I 
~Au..+rt"R, ht9c~i Date: ~J,t/7'( : 

I Tested by: 

GE-NSP00244135 
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UNITED STATES STEEL CORPORATION 
HOMESTEAO DISTRICT WORKS

NONDESTRUCTIVE TEST REPORT

TYPE FORGING 

HEAT NUMBER . 

CUSTOMER

LPB Rotor

2P7935; 3P7727; **P8121

SERIAL

GRADE

3567-V-l

B50A373-S15, Gr. B9

General Electric Company MILL ORDER NO. Efih-39 .̂5

CUSTOMER OROER NUMBER 085i+8-PP072789~ETQ.-3 

ULTRASONIC RESULTS
Sperry UM 715 #2 Hi Sensitivity Sonic

TYPE OF CRYSTAL Aerotech 2.25 MHz, 1" diameter

DIRECTION OF SCANNING Radial

THE ABOVE FORGING HAS BEEN TESTEO IN ACCORDANCE WITH U. S. STEEL PROCEDU

DATED

IE

AND CUSTOMER SPECIFICATION P3C-AL-2150

RESULTS - ^ee attac*ied sheet

LEVEL I OPERATOR R. E jOehling

OATE April lb, 1977 LEVEL II SUPERVISOR F» Ward

MAGNETIC PARTICLE OR DYE PENETRANT RESULTS (CHECK APPLICABLE TEST)

THE ABOVE FORGING HAS BEEN MAGNETIC PARTICLE TESTEd£H OR OYE PENETRANT (jZl 

TESTEO IN ACCORDANCE WITH U. S. STEEL PROCEDURE 

DATED AND CUSTOMER SPECIFICATION

RESULTS -

DATE

LEVEL I OPERATOR _ 

LEVEL II SUPERVISOR

GE-NSP00244136

TR.EX.NSP0300.038

• 
TYPE FORGING LPB Rotor 

• 
UNITED STATES STEEL CORPORATION 

HOMESTEAD DISTRICT WORKS 

NONOEST~JCTIVE TEST REPORT 

SERIAL 3567-V-1 

HEAT NUMBER 2P793S; )P7727; 4P8121 GRADE BSOA373-S15, 

CUSTOMER General Electric Company MILL ORDER NO. EA-394 

CUSTOMER ORDER NUMBER 08Sl+8-PP072789-ETQ-3 

ULTRASONIC RESYLTS 

TYPE OF REFLECTOSCOPE Sperry UM 715 #2 H; Sen 

TYPE OF CRYSTAL Aerotech 2.25 MHz, 1 '' diameter 

DIRECTION OF SCANNING 
Radial 

ii-. 89 

~s 

isitivity Sonic 

THE ABOVE FORGING HAS BEEN TESTED IN ACCORDANCE WITH U. s. STEEL PROCEOU tE 

DATED 

AND CUSTOMER SPECIFICATION P 3C-Al.-21 SO 

RESULTS - See attached sheet 

R. E Oehl in LEVEL I OPERATOR __ .....,. ____ 9 ___ _ 

DATE ____ A .... p_n_· 1_14_, ___ 1_97_7 ___ _ LEVEL II SUPERVISOR F. w. Ward __......, _____ _ 
MAGNETIC PARTICLE OR DYE PENETRANT RESULTS (CHECK APPLICABLE TEST) 

THE ABOVE FORGING HAS. BEEN MAGNETIC PARTICLE TESTEo0oR DYE PENETRANT 10 
TESTED IN ACCORDANCE WITH U. s. STEEL PROCEDURE _______________ _ 

DATED ___________ AND CUSTOMER SPECIFICATION __________ _ 

RESULTS - ------------------------~------

LEVEL I OPERATOR ________ _ 

DATE ______________ _ LEVEL II SUPERVISOR ---------
GE-NSP00244136 
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H X - 2 6 9 0 S * #  •
HI SENSITIVITY SONIC REPORT - P3C-AL-2150

3567-V-I Customer General Electric Company Order No. EA-39425

Check Appropriate Preliminary Sonic X Solid
Boxes: X Sonic After Grain Refine Bored

1) Sonic Attenuation Check 
Sonic Decay Pattern 2'< MHz

Top End Body Mid Body Bot. End Body
100-40-20 100-50-25 100-50-25

5 MHz 100-20- 5 100-25-10 100-30-15
Oiameter 57-5/8 57-5/8 . 57-5/8

2) Hi-SensitiVjty Inspection
Oia.
No. Dia.

Mu 11. 
Factor

P.P.
B.R. Indications

Dist. From 
Cl or Bore

Dist. From 
End of Job

C lock 
Location Remarks

1 38 -3 A 7.8 23.4 None

2 25-1/2 5.1 15.3 1 1

3 28-3/6 5.8 17.*+ II

4 57-5/S 11.5 34.5 1 1

5 Radi us - no tes t ’

6 57-5/8 11.5 34.5 None 1
Í

7. Radi us - no test
8 57-5/a 11.5 3^.5 None

i

9 Radi us - no test

10 57-5/É 11.5 3^.5 None !

11 Radi us — no test 11

12 57-5 A 11.5 34.5 None j

13 Radi us - no tes t *

57-5/É 11.5 34.5 None
15 28-5/i 5.7 17.1 11 ■

1 6 30-5/1 6  6 . 1 18.3 11
1
II

17 26-5/S 5.3 15.6 1 1
1

18 40.0 8.0 24.0 1 1 «
1
r

---
9/I  (- ' !C

GE-NSP00244137

TR.EX.NSP0300.039

HX-2690St1 • -HI SENSITIVITY SONIC REPORT - P3C-AL- 2150 

Serial No. 3567-V-1 Customer General Electric Company Order No. EA-39425 

Check Appropriate 
Boxes: 

1) Sonic Attenuation Check 
Sonic Decay Pattern 

Preliminary Sonic 

Sonic After Grain Refine 

Toe End Bod;t 

2½; MHz 100-40-20 

5 MHz 100-20- S 
Diameter 57-5/8 

2) Hi-Sensitivity Inspection 

Dia. Mui t. P.P. Dist. From 
No. Dia. r-actor 8.R. Indfcations CL or Bore 

1 38-3/i 7.8 23.4 None 

2 25-l/2 5.1 15.3 II 

3 28-3/E 5.8 17.4 II 

4 57-5/f:. 11.5 34.s II 

5 Radius - no test 

6 s1-s/e 11. S 34.S None 

7 Radiu• - no te.s t-

8 57-5/E 11.5 34.5 None 

9 Radius - no test 

10 57-5/~ 11.s 34.s None 

11 Radiu~ - no te~t 

12 57-S/f 11.S 34.s None 

1 3 Radiu~ - no te~t 

14 57-5/~ 1 l.S 34.S None 

15 28-5/l: 5.7 1 7. 1 II 

16 30-5/16 6. 1 18.3 II 

17 26-S/t 5.3 15.6 JI 

18 40.0 8.o 24.0 " 

Mid Body 
100-so-25 

100-25-10 

57-5/.8 

Dist. From 
End of Job 

. 

tj 

Clock 

Solid 

Bored 

Bot. End Bodv 
100-so-25 

100-30-15 

57-518 

Location Remarks 

' 

GE-NSP00244137 

I 
I 

I 

i 

I 
' 
i 

' 

I 

' 
' 

' ' 
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h x - 3 0 5 7 0 ',h*c: -U _ - ot- -1

UNITED STATES STEEL CORPORATION 
HOMESTEAD DISTRICT WORKS

ROTOR BORE INSPECTION 

3567—V-I______________  Customer; General ElectSerial No.:
Specification: B50A373—S15, Gr. 69 Drawing No.: 169C^276 Rfcv. 0 
Bore Diameter: 6.036" Tested By: J* Nugent______ Datr:____

ric Company

July 20, 1977

Tes t

Visual 
Inspection

Axial Location Clock Position

Bore acceptat

Length of 
Indication

N j :

le

Magnetic
Particle
Inspection

No indicatior

Amperes:

620

GE-NSP00244138

TR.EX.NSP0300.040

HX-30570 

UNITED STATES STEEL CORPORATION 
HOMESTEAD DISTRICT WORKS 

ROTOR BORE INSPECTION 

Serial No.: 3567-V-1 Customer: General Elect an ____ _ 

Specification: BSOA373-S1S, Gr. 89 Drawing No.: 169C4276 R v. 0 

Bore Diameter: 6.036" Tested By: J. Nugent Oatr: J ly 20, l~ll_ __ _ 

Test Axial Location Clock Position 
Length of 
Indication 0f Vi.\·,; ____ ,... ______ ..., ______ -t~----------~""""--~ ~ ... =--=r..s--=---~·-.::. ,l"---

Visual 
Inspection Bore acceptatle 

------+-------+------~1--------------11---...---------

Magnetic 
Particle 
Inspection 

Amperes: 

620 

No indicatiors 

GE-NSP00244138 
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H X - i O ^

UNITED STATES STEEL CORPORATI 
HOMESTEAD DISTRICT WORKS
iir>..r,r«'Tr>|(rTri/f TEST REPORT

TYPE FORGING 

HEAT NUMBER _ 

CUSTOMER

Turbine Rotor SERIAL 3567-V-1

2P7935; 3P7727; ^P8121 
General Electric Company

GRADE B50A373-S1 5, Gr. B9

MILL ORDER NO. EA-39M5

CUSTOMER ORDER NUMBER 085^8-PPQ72789-ETQ-3
I

ULTRASONIC RESULTS
Sperry 715 UM and 775 UMTYPE OF REFLECTOSCOPE 

TYPE OF CRYSTAL ____ Aeroxech 2.25 MHz, 1" diameter

DIRECTION OF SCANNING

THE ABOVE FORGING HAS BEEN TESTED IN ACCORDANCE WITH U. S. STEEL PROCEDURE

DATED

AND CUSTOMER SPECIFICATION P3C-AL-2lMf

RESULTS - No indications noted

LEVEL I OPERATOR A* Zak______
July 22, 1977 J. J. Devine DATE __________ _____________________  LEVEL II SUPERVISOR ____________

MAGNETIC PARTICLE OR OYE PENETRANT RESULTS (CHECK APPLICABLE TEST)

THE ABOVE FORGING HAS BEEN MAGNETIC PARTICLE TESTEolZI OR DYE PENETRANT Q

TESTED IN ACCORDANCE WITH U. S. STEEL PROCEOURE ______________________________

DATED ____________________________  AND CUSTOMER SPECIFICATION ________________

RESULTS - __________________ _______  ______________________________

LEVEL I OPERATOR _

DATE _____________________________________  LEVEL II SUPERVISOR

GE-NSP00244139

TR.EX.NSP0300.041

HX-.305,74 

- UNITED STATES STEEL CORPORAT. 
HOMESTEAD DISTRICT WORKS 

TYPE FORGING ___ T_u_r_bi_n_e_R_o_t_o_r _____ _ SERIAL ___ 3_5_6_7-_V_-_1 ______ _ 

HEAT NUMBER 2P7935; 3P7727; 4P8121 GRADE B50A373-S15, Gr. B9 ----
General Electric Company CUSTOMER ______________ _ MILL ORDER NO. EA-394~5 ---------

CUSTOMER ORDER NUMBER __ 0_as_4_B-_P_P0_7_2_7_B9_-_E_T_Q.-_3_ 
t 

ULTRASONIC RESULTS 

TYPE Of REFLECTOSCOPE......, ___ sp_e_r_r_y_7_1_5_U_M_a_n_d_7_7_5_UM ______________ _ 

TYPE OF CRYSTAL ______ A_er_o_1;_e_c_h_2_._2_s_M_H_z_,_1_•_• _d_i a_me_t_e_r ___________ _ 

DIRECTION OF SCANNING ------------------------------

THE ABOVE FORGING HAS BEEN TESTED IN ACCORDANCE WITH U.S. STEEL PROCEDURE _____ _ 
_______________ DATED _________________ _ 

ANO CUSTOMER SPECIFICATION ____ P_3C_-_A_L_-_21_44 _________________ _ 

RESULTS ___ N_o_i_n_d1_·c_a_t_io_n_s_no_t_e-:1 ______________________ _ 

LEVEL I OPERATOR _A_._z_a_k ______ _ 

July 22, 1977 DATE ____________ _ J. J. Devine LEVEL II SUPERVISOR ________ _ 

MAGNETIC PARTICLE OR OVE PENETRANT RESULTS (CHECK APPLICABLE TEST) 

THE ABOVE FORGING HAS BEEN MAGNETIC PARTrCLE TESTED□ OR DYE PENETRANT 0 
TESTED IN ACCORDANCE WITH U.S. STEEL PROCEDURE ________________ _ 

DATED ____________ AND CUSTOMER SPECIF'ICATION __________ _ 

RESULTS - ---------------------------------

LEVEL I OPERATOR _________ _ 

DATE --------------- LEVEL II SUPERVISOR _________ _ 

GE-NSP00244139 
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Serial No.

SENSITIVITY SONIC REPORT - P 3 ^ L -  2144&L- m

3567-V-l customer General Electric Company 0rder No# EA-39425

Check Appropriate Preliminary Sonic Sol id
Boxes: X Sonic After Grain Refine Fi na 1 X Bored

1) Sonic Attenuation Check 
Sonic Decay Pattern

Tod End Body
-------- I----------- —

Mid Body Bot. End Body
2*5 MHz 100-40-30 100-40-30 100-40-30

5 MHz inn-4n-in 100-35-25 00-40-20
Diameter 55-3/8 55-1/4 55-3/8

?) Hi-Sensi t i vi t'y Inspection
Dia,
No. Oia.

Mul t. 
Factor

P.P.
B.R. Indications

Dist. From 
Cl or Bore

D i s t. F rom 
End of Job

Clock
Location Remarks

1 37-5/1 10.7 32.1 None

2 22-1/i 6.2 18.6 1 1

3 28-1 A 8.0 24.0 11

4 22-1/i 6.2 18.6 11

5 26-1/J 7.4 22.2 1 1

6 40- \/l 11.6 34.8 Radius —  no test

7 55-3 A 16.3 48.9 None

8 31-1/i 9.0 27.0 Radius - no test
9 55-1/i 16.3 48.9 None *

10 35 10.0 30.0 Radius - no test

11 55-l/i 16.3 48.9 None

12 38-1// 11.0 33.0 Radius — no test

13 55-1/' 16.3 48.9 None

14 35 10.0 30.0 Radius—no t;st
15 55-1/' 16.3 48.9 None

16 31-1/ 9.0 2 7 .0 Radius - no test

17 55-3/ 16.3 48.9 None

18 40=1/ 11.6

CO-a- Radius.- no test
19 26—1/ 7.4 22.2 None

20 , 2 2 t 1 / £ . 6.2 .. 1 1

V 16/76

GE-NSP00244140

TR.EX.NSP0300.042

-LfuSITIVITY SONIC REPORT - PJ•- 2144 

Serial No. 3567-V-1 Customer General Electric Company Order No. 

Check Appropriate 
Boxes: 

1) Sonic Attenuation Check 

Preliminary Sonic 

Sonic After Grain Refine 

Sonic Decay Pattern 2~ MHz 
Top End Body 

J00-40-30 

5 MHz )Q0-40-30 
Diameter S5-3/8 __ _._ ____ _ 

7) Hi-Sensitivity Inspection 

Final 

I 
Mid Body 

100-40-30 

100-35-25 

55-1/4 

#1 

EA-39425 

Solid 

Bored 

Bot. End Bodv 
100-40-30 

l00-40-20 

55-3/8 

Dia, Mult. P.P. 
B.R. 

Dist. From Dist. From Clock 
No. Dia. Factor Indications CL or Bore End of Job Location Remarks 

37-5/l 10.7 32.1 None 

2 22-1/L 6.2 18.6 II 

a.o 24.0 II 

4 22-1/1 6.2 18.6 It 

5 26-1/1 22.2 II 

6 40-J/J 11.6 J4.8 Radius·- no test 

7 55-3/h 16.3 48.9 None 

8 3 l-J /J 9.0 27.0 Radius - no test 

9 55-1/1 16.3 48.9 None 

10 35 10.0 30.0 Radius - no test 
--·-l---~-----1------1------~-----+------+-----+-------1 

11 55-lf 16.3 48.9 

12 38-1/ 11.0 33.0 

13 55-1/ 16.3 48.9 

14 ~i; 10.0 10.0 

15 55-lf 16,3 48.9 

16 31-1/~ 9.0 27.0 

17 55-3/3 16.3 48.9 

19 26-1/1+ 7.4 22.2 

None 

Radius - no test 

None 

Ra.fius-no t!"st 

None 

Radius - nc test 

None 

R.cidi11s - n, b>st 

None 
---i-----+----+----t-------+-----+------+-----+--------1 

GE-NSP00244140 
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H X - 2 6 9 0 c.*'

Serial No,

W  S E N S I T I V I T Y  SONIC  REPORT -  P 3 c 5 v L - 2 1 4 4lÄi- # 2

3567-U-l Customer General Electric Company 0pder Nq> ea-39^25

Check Appropriate Preliminary Sonic Solid
Boxes: X Sonic After Grain Refine F i na 1 X Bored

1) Sonic Attenuation Check ---I2P £.PdJo&---  --- *14 gody----_  6ot. End Bod^
Sonic Decay Pattern MHz ________________  ____________

5 MHz __________________ __________________ ____________________
Diameter

Z) Hi-Sensi11vtly Inspection
0 i a. 
No. Dia.

Mu 11. 
Factor

P.P.
B.R. Indications

D i s t. F rom 
Cl or Bore

Dist. From 
End of Job

Clock
Location Remarks

21 20-1/k 5.7 17.1 None

22 21-1/4 6.0 18.0 11

23 36-1/2 10.5 31.5 11

GE-NSP00244141

TR.EX.NSP0300.043

• SENSITIVITY SONIC REPORT - PJ--2144 

Serial No. 3567-V-l C General Electric Company 
ustomer Order No. 

#2 

EA-39425 

Check Appropriate 

Boxes: 

,...._. 

53 
1 } Sonic Attenuation Check 

Sonic Decay Pattern 

Preliminary Sonic 

Sonic After Grain Refine 

To12 End Bod;t 

2t,. MHz 

5 MHz 
Diameter 

2) Hi-Sensitivily Inspection 

Dia. Mult. P.P. Dist. From 
No. Dia. Factor B.R. Indications CL or Bore 

21 20-1/4 5.7 17. l None 

22 21-1/4 6.0 18.0 II 

23 36-1/2 10.5 31.S II 

---· 

Final 

Hid Bodi 

Dist. From 
End of Job 

Clock 
location 

Sol id 

Bored 

Bot. End Bodv 

Remarks 

GE-NSP00244141 

' 
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G
E

-N
S

P00244142

ULTRASONIC EXAMINATION 
Turbine ROTOR FORGING 

U . S .  STEEL CORP. -  HOMESTEAD WORKS

S e r i a l : 3567-V-1
H e a t s :  2P7935: 3P7727: ¿»P8121 
C h e m i s t r y :  Ni-Cr-Mo-V_____
I n g o t  D i a :  HO" Dia.. Cut 1-A
C u s t o m e r  :
m i t t

General Electric Company
O r d e r  : E A - ^ 2 Ç

C u s t .  O r d e r :  q8^8-PP072789-ETQ.-3

B / P :  169C^276 Rev7~0 
C o u p l a n t  : -Hq... 20 OvL
Standard: 3" peak-to-peak
F r e g  : 1.00 MHz 
S i n a l e  : X

S i z e :  1'
D o u b l e  :

R o t a t i n g  : No RPM:

i n d i c a t i o n s  ( 1 2 : 0 0  o ' c l o c k  s e r i a l  
n u n b e r  o r  "A"  l o o k i n g  a t  t u r b i n e  
e n d  ) .

12

0 -Normal Ind.@ % 0 -Normal Ind.@ % 0 -Normal Ind.@ %
-Normal Ind.@ % -Normal lnd.0 % -Normal Ind .<8 %
-Normal Ind.<§ % -Normal Ind.<§ % -Normal Ind.@ %

n -Travel Ind.tf' 9é n -Travel Ind.(& % 0 -Travel Ind .<§
-Travel Ind.(c % - T r a v e l  Ind.<& % - T r a v e l  Ind .(3 (f t
- T r a v e l  Ind.(S - T r a v e l  Ind.@ £ - T r a v e l  Ind.@

V.'hipping : W h i p p i n g : W h i p p i n g  :
R a d i a l  D i s t r • R a d i a 1 D i s t r : R a d i a l  D i s t r :
A x i a l  D i s t r : A x i a l  D i s t r : A x i a l  D i s t r :
C i i c u m . D i s t r : C i r c u m . D i s t r : C i r c u m . D i s t r :
F i n  i s h  : Adequa t e F i n i s h :  Adequate F i n i s h :  Adequate

T o t . I n d .  _0__ Gen . R a d . D i s t r .  Gen . C i r c u m . D i s t r  M a g n i t u d e

REMARKS ; No indications.

Operator
F o r e m a n

D a t e

A. Zak
J. J„ Devine

Ju l y  22, 1977

TR.EX.NSP0300.044

G) 
m z 
(/) 

~ 
0 
I\) 
~ 
~ .... 
~ 
I\) 

SeriaY: 3567-V-l 
Heats: 2P7935; 3P7727; 4P8l2I 
Chemistr_lL . NJ-C,:-Mo-V 
Ingot ola: 11011 Dia,. Cut )-A 
Customer: General Electric Company 
Mill Order: f.8::32!!25. 
Cus t. Order: D8S46-PP072789-EICl::3 . 

B/Pt 169C4276 Rev. 0 
Couplant: ~o. 20 Oi) . 
Standard: 37 peak-~o-~eak 
Fie9: 1.00 MHz Size: 111 

SinaTe: X Double: ..,,_ 
Rotatin2: No RPM: 

ULTRASOO'IC EXAMINATION 
Turbine ROTOR FORGING 

U.S. STE.EL CORP• - HOll£STEAO WORKS 

0 -Normal Ind.@ % 
-Normal Ind.@ % 
-Normal Ind.@ % 

0 -Travel Ind.@ 9't 
-Travel Ind.@ % 
-Travel Ind.@ i 

Whipping: 
Rad::.al Distr~ 
Axial Distr: 
circurn.D1str: -----
Finish: Aaequate 

0 -Normal Ind.@ 
-Normal Ind.@ 
-Normal Ind.@ 

C -Travel Ind.(!? 
-TxaveI Ind.@ 
-Travel Ind.(g 

Wh1];EJ.n51: 
Radial Distr: 
Axial Dis tr: 
C1rcum.D1s tr: 
Finish: Adequate 

% 0 -Normal Ind.@ 
!It -Normal Ind.@ 

" - -Normal Incl .l! 
~ Q -Travel.Ind.@ 
% -Trave 
I -Tr ave I Ind .• , 

Wh11;:E1n~p 
Radial Dis tr r 
Axial Distr: 
C1.rcum.D1.str: 
Finish: Adequate 

Circu~erential locc\tion of mc\jor 
indications (12:00 o'clock serial 
ni;nber or "A" loohing at turhine 
end). 

Tot. Ind. 0 Gen.Rad.Distr. Gen.Circum.Distr _Magnitude 

12 

11 ..,----
/ : ' 1 

10 / f ~ 
• I '\ / I , 2 

9/ \ 
1 I 3 

I \ 

' \ 
\ 

a\_ I 

~+-
6 

RE:MARKS; No indfcations. 

Operator 

Foreman 

Date 

A. Zak 

J. J. Devine 

July 22, 1977 
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STABILITY TEST RECORD

LOCATION OF INDICATING SPOTS

Serial _ 3567-V-l

Spot No.

1 (HS)

2 

3

5 (TS)

Of s tan ce  From Datum t i n e

28 '  0"

20' 0-1/2" 

1*+' 10-1/2" 

8 '  7"

O' k"

M. W. Ma>son, Chief Metallurgist/dirm
 ̂' ' I.

U n i t e d  States Steel Corporation 
Homestead Oistrict Works

GE-NSP00244143

TR.EX.NSP0300.045

• 
STABILITY TEST RECORD 

LOCATION OF INDICATING SPOT$ 

Serial 3567-V-l 

Spot No. 

l (HS) 

2 

3 

4 

5 (TS) 

M. w. Manon, Chief Metallurgist/ dnm 

h-7 7 l 1 7- v·: viic,, ./.t>. ,,. .,. / /I, , \,. / ·-.- ,., . ~ l., ?.1 ..... -

Un i ted States Steel Corporation 
Homestead District Works 

Distance From DattAn Line 

28 1 0" 

20 1 0-1/211 

14 1 10-1/211 

8 1 7" 

0 1 411 ., 

f 

GE-NSP00244143 
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G
E

-N
S

P00244144

. i »/<
STABILITY TEST RBCOSP

t o o 0 pga . wiv.
,,3S (.“!-■ \M _ . ____ 7 0 0  f  — ro 7 0 0  a F - ___^ ..... ... .
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H EAT TREATM ENT  

S e r i a  l^_356 7 - V-1

PR ELIM IN AR Y

Air cool to 400/450 C off press - charge into a 375/^25°C furnace -

equalize - furnace cool to 200/235°C - place couples - equalize couples and
/ o ^ •maintain 43 hours at 200/235 C - heat to 950 C - equalize couples and maintain

o29 hours - fan cool to 232 C.

Re-charge into a 200/250°C furnace - equalize couples and maintain 29 hours
o

at 200/250°C - heat to 850 C - equalize couples and maintain 29 hours - fan cool 

to 150°C..

Re-charge into a 150°C furnace - equalize couples and maintain 29 hours at 
o 0150 C - heat to 635 C - equalize couples and maintain 38 hours - floor.

GRAIN REFINE
o o

Charge into a 350 C maximum furnace - heat to 842 C - equalize couples and

maintain 29 hours - spray quench.
o

Re-charge into a 215/245 C - equalize couples and maintain 20 hours - heat
o o

to 590 C - equalize couples and maintain 58 hours - furnace cool to 250 C -

floor.

2ND TEM PER

O Q
Charge into a 350 C maximum furnace - heat to 842 C - equalize couples and 

maintain 29 hours - spray quench.

Re-charge into a 215/245°C furnace - equalize couples and maintain 20 hours-
o o

heat to 590 C - equalize couples and maintain 58 hours - furnace cool to 250 C -
° oheat to 570 C - equalize couples and maintain 58 hours - furnace cool to 250 C -

floor.

M, W. Maxson, Chief Metal 1urgist/dmm

United States Steel Corporation 
Homestead District Works

GE-NSP00244148

TR.EX.NSP0300.050

~1sed Copy 

HEAT TREATMENT 

PR ELIM !NARY 
0 

Air cool to 400/450 C off press - charge into a 375/425°c furnace -

equalize - furnace cool to 200/235°c - place couples - equalize couples and 

maintain 43 hours at 200/235°c - heat to 950°C - equalize couples and maintain 

0 
29 hours - fan cool to 232 C. 

Re-charge into a 200/250°c furnace - equalize couples and maintain 29 hours 
0 

at 200/250°C - heat to 850 C - equalize couples and maintain 29 hours - fan cool 

0 
to 150 C. 

Re-charge into a 150°c furnace - equalize couples and maintain 29 hours at 
0 

lS0°C - heat to 635 C - equalize couples and maintain 38 hours - floor. 

GRAIN REFINE 
0 0 

Charge into a 350 C maximum furnace - heat to 842 C - equalize couples and 

maintain 29 hours - spray quench. 
0 

Re-charge into a 215/245 C - equalize couples and maintain 20 hours - heat 
O 0 

to 590 C - equalize couples and maintain 58 hours - furnace cool to 250 C -

floor. 

2ND TEMPER 

0 0 

Charge into a 350 C maximum furnace - heat to 842 C - equalize couples and 

maintain 29 hours - spray quench. 

Re-charge into a 215/245°C furnace - equalize couples and maintain 20 hours-
o . 0 

heat to 590 C - equalize couples and maintain 58 hours - furnace cool to 250 C -
0 

heat to ·570 C - equalize couples and maintai·n 58 hours 

floor. 

M. W. Maxson, Chief Hetallurgist/drrrn 

United States Steel Corporation 
Homestead District Works 
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furnace cool to 250 C -
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r r e c t e d  C opy

HEAT TREATMENT^ 

SerialK>67-

PRELIMINARY

A r  cool to 400/4$0Ot. ,.f press - 'barge ii to a 375/425°C furnace

furnace cool to 200/235°C - place cot pies - equalize couples and maintain 43

hours . t 200/235 C - heat to 950 C - equalize couples and maintain 29

equa1 i ¿e -

hours - fan

1 29 hours 

- fan c x»l

~ool tc 2j>2°C.

Re-charge into a 2OO/250°C furnace - equalize couples and maintaii
o

at 200/250°C - heat to 850 C - equalize couples and maintain 29 hours 

.to 150oC.

Re-charge into a r  o 'C furnace - equalize couples and maintain 29jhours at

o 0 j
150 C - hp it to 6’r C  - equalize couples and maintain 38 hours - floof.

GRAIN REFINE
Q o

Charge into a 350 C maximum iurnace - heat to 842 C - equalize couples and

naintain 29 hours * spray quench.

Re-charge into a 215/245°C - equalize couples and maintain 21 h irs - heat *

o 0o 590 C - equalize couples and maintain 58 hours - furnace cool t 2^0 C -

o i 0
neat to 570 C - equalize couples and maintain 58 hours - furnace cool)to 250 C -

floor.

M. W. Max son, Chief Metal lurgist/drnm

777- <~i/ '?'*? /dLrvO-rst/
United States Steel Corporation 
Homestead District Works

GE-NSP00244149

TR.EX.NSP0300.051

-• HEJ'T TREATMENT -

Se,;~ 

PRELIMINAAY 

A, r cool to 4~0/4~0~(. .-, f pre3s - ~harge i, to a 37S/425°C furnc1ce1·· equal i .i:e -

furnace cool to 200/235°c - pla~e col ples - equalize couples ar,d main ain 43 

hours, t 200/2?5°C - heal to 950°c - equali.!:e couples and ma1~tain 29 hours - fan 

-001 to 2j~"c. j 
I 

Re-charge i"lto a 200/2:o"c furnace - equalize couple., and maintai'r 29 hour$ 

at 200/2so0c - heat tu 850 C - equalize couples and maintain 29 hoursj- fan <'lOl 

.to lSOoC. 

Re-charge into d 1 · o''c furnace - equaJizP. coupies and maintain 29j hours at 
0 I 

150 C - hF~t to 6?5°C - equalize coupies and maint~fn 38 hours - fl"'°t• 
I 

GRAIN REFINE 
0 

Charge it1to a 350°c maxirrun iurnace - heat tc 842 C - equalize c pies and 

"'1intain 29 hours • spray qL.ench. 

Re-charge into a 215/245°C - equalize couples and maintain 2t r ts - heat 
I o 

o 590°c - equalize couples and mafotarn $8 hours - furnace cool t. '-fO C -
0 

i,Ht to 570°c - equalize couples and maintain S8 hours - furnace cool I to 250 C -

floor. 

M. W. Maxson, Chief Metal lurgist/dmn 

/h ... :/ /r;114,u-nl /~.,'(/ 
United States Steel C0 rporation 
Homestead Ois~rict Works 

GE-NSP00244149 
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HEAT TREATMENT 

Serial 3567-V-1

PRELIMINARY

Air cool to 400/450 C off press - charge into a 375/425°C furn<ice - 

equalize - furnace cool to 200/235 C - place couples - equalize couples 

and maintain 43 hours at 200/235°C - heat to 950°C - equalize coup es and

maintain 29 hours - fan cool to 232 C.

Re-charge into a 200/250 C furnace - equalize couples and maintain 29

hours at 200/250°C - heat to 850 C - equalize couples and maintain 

fan cool to 150°C.

29 hours-

Re-charge into a 150 C furnace - equalize couples and maintain 29 hours 

'at 150 C - heat to 635°C - equalize couples and maintain 38 hours f floor.

GRAIN REFINE

o
Charge into a 350 C maximum furnace - heat to 842°C - equalize 

and maintain 29 hours - spray quench.

Re-charge into a 2l5/245°C - equalize couples and maintain 20 

heat to 590°C - equalize couples and maintain 58 hours - furnaoe c{x>l to 

250°C - floor.

couples

-tours -

M. W. Maxson, Chief Metal 1urgist/dmm

/ / I .  / / ' ' v r /
United States Steel Corporation 
Homestead District Works

GE-NSP00244150

TR.EX.NSP0300.052

• .. 
HEAT TREATMENT 

Sechl 3567-V-1 

P,flEL IM I NARY 

Air cool to 400/450°C off press - charge into a 375/425°C furn ce -
0 

equalize - furnace cool to 200/235 C - place couples - equalize co ples 

and maintain 43 hours at 200/235°C - heat to 950°c - equalize coup es and 

maintain 29 hours - fan cool to 232°c. 

Re-charge into a 200/250°c furnace - equalize couples and mainiain 29 

hours at 200/250°C - heat to 850°C - equalize couples and maintainJ29 hours-
' 

fan cool to 150°c. 

Re-charge into a 150°C furnace - equalize couples and maintainJ29 hours 

~t 1S0°C - heat t~ 635°c - equalize couples and maintain 38 hours L floor. 
I 
! 

GRAIN REFINE 
0 

Charge into a 350 C maximun furnace - heat to 842°c - equalize couples 

and maintain 29 hours - spray quench. 

Re-charge into a 215/245°C - equalize couples and maintain 20 ours -

heat to 590°c - equalize couples and maintain 58 hours -funac;e col to 

2so0 c - floor. 

M •. W. Maxson, Chief Meta 11 urgi st/dlffll 
. l. /n. ·r I I/ n.-y~ /' 1 1r i, '-;r/ 

United States Steel Corporation 
Homestead District Works 

GE-NSP00244150 

MPUC Docket No. E999/AA-18-373, et al. 
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•  •
UNITED STATES STEEL CORPORATION

HOMESTEAD DISTRICT WORKS 

METALLURGICAL DIVISION 

O F * F  TRANSITION IMPACT DATA

CUSTOMER CHE« TYPE DATE 509t FATT SERIAL

GrCS fil C fcH o V/ 5*4-17 ¡3 5’4,7-t/i
NO LOCATION TEMP °F FT-LBS t  FIBER ! REMARKS

1 RfcDA_RA + $0 Z1 1 0 0 X
e \ R8 +SQ 81 roo

1
0

3 RC 0 82 loo X
k RO 0 81 99 O
3 RE -so 75 95 X
é RF -SO 77 <n__ 0
7 RS -\ÔÔ 52

.  77 _ X
8  ̂ RM - IOÔ 5 e? S7 a
9

10

II

12

H
05

H
Cm

<#>

a<i
H
*
ui
PQ

I
fci

TEMPERATURE ° F

GE-NSP00244151

TR.EX.NSP0300.053

OFF 
CUSTOMER CHP 

UNlTtD STATES STEEL CORPCllATI ON 

MOIESTEAO OISlRICT WORKS 
METALL'-"GFCAL DI Vt St ON 

TRANSITION IIPACT ~TA 

TYPE ll'ITE 5°"FATT SIRIAL 

G-~S Ill c.~kot/ ~ 5·4·11 R-1- • -1a:/'"1= i'3 Sb ,-\II 
t«) 

I 

I 

J 

• 
' ' , 
• 
9 

10 

II 

,a 

I D ,. .. 
'"10 .. 
~ 

~ 
H 
r... 
dP 

LOCATl·ON 

Rt.oA RA 
RR 
Re: 
Ro 
RE 
RF" 
RG-

l/ RM 

,_ 
. 
•• 

80 
► 

. 
~~ 

. 

. . ~ 
-

' 

-~ - ... 
► 

0 . . . . . . • . 
-280 -240 

TE_,o, FT.LIS .,,11:R 
+80 g1 \00 

+80 17 100 

0 :, lOO 

0 g, qq 
-so 75 q5 
-so 77 q7 
-\oo 52 -,7 
- lOO Sq '61 

2. -
~ ~ 

- ~ i,.,,,, 
✓ ~ 

I: :J / / 

II 

I' ' .. 
" r---..... .. r-,,..... 

1.:' ,-.. 

. . . . 
• • I . . . • 

-200 -160 -120 -80 .. 40 0 

TEMPERATURE ° F 

AEIWIKS 

:r. 
0 

J: 
; 

0 

l. 
0 
:c 
0 

' 

"1. 
20 . -

-

► 

.. 
40 . • 0 .. h 

HO .. 
60 C/l 

• I, ~ 
I 

• E-t 
Ii, 

L 80 ..__ -- 1 ... 
100 . 

. . . . 120 
+40 +80 

GE-NSP00244151 
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•  •
UNITED STATES STEEL CORPORATION

HOMESTEAD DISTRICT WORKS 

METALLURGICAL DIVISION 

O F * F "  TRANSITION IMPACT DATA

CUSTOMER CHE* TYPE DATE 909C FATT
-1-------- '

SERIAL

G e s N t C f t t t o V BeiovAj "loe?p Ì S b l - V l

NO LOCATION TEMP °F FT-LBS *  FIBER 1 REMARKS

1 R a d B  R f c S 2 . 1 0 0 r

a H P - f B o 9<} O

3 R C 0 9 0 / 0 0 X

U R D - 5 0 8 S 9*_ O

5 -  t o o 5 * 0 í s - _ r

6 < R F -  1 0 0 4 0 8 S 0

7

6
9 :

10

II

12

TEMPERATURE ° F

GE-NSP00244152

TR.EX.NSP0300.054

CUSTOIIII CHEM 

UNJTED STATES STEEL ~TION 
HOMESTEAD DfSTRICT W0RKS 
IIETALL\MfCAL DIVISION 
TRANSITION IIPACT Q\TA 

TYPE IVITE SQICFATT 

G-£S NtC.IKo'/ R 5-'-4-11 ~~ -1oo<>F 

NI) LOCATION TE•o, "-LIS 
,c,,_ 

t RAfl ~ R~ +80 82. 100 

• RR +80 ,~ qq 

' Re 0 qo 100 
·4 RD -~o 85 qq 

' Rt: -loo ~o ,s 
6 I Rf -,oo &o RS 
T 

• 
9 

10 

II 

II 

I - .,, i-- t.-'" . 
/ 

'" - t :(' / 
. / 
• d 

'° "' • .... 
. ""' . - -- 0 --.. 
• ► 

--- ... 
~ 

0 . . . . . . . . . . . . . . • . . . . • 
-280 -240 -200 -160 -120 -80 .. 40 0 

TEMPERATURE °F 

I 

i SERIAL 

r?i5b1 .. VI 
i REMIICS 

:r 
0 
I 
0 

r 
0 

i 

i 

'l.. 
: 20 

. .. 
' 

. 40 • 0 , . 
" Ho , . 

60 UJ . ~ ~ 
I 

h . , e-i 
is. 

80 

. " 
100 . ~ 

'" . 
• . . 120 
+40 +80 

GE-NSP00244152 
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% 
FI

BE
R

UNITED STATES STEEL CORPORATION 

HOMESTEAD DfSTRICT WORKS 

METALLURGICAL DIVISION

TEMPERATURE °F

GE-NSP00244153

FT
-L

BS
 

=

TR.EX.NSP0300.055

CUSTOMER CHEI 

UNfT!D STATfS STEEL CORPORATION 
HOMEST!AD orsTRICT WORKS 
IETAll~fCAL DIVISION 

TRANSITION t•ACT ~TA 

TYPE ~TE 5°"FATT SERIAL 

GE$ .,, cLHo-1 R 5 _"'_ ,, ~tow -10:i°F ,3 ·"°'-' 7-V I 
t«) LOCATl·OH TE•oF "-LIS 

_ ,,_ 
I R~oc RI\ ,t-480 85 100 
I R~ +So 8~ too 

' RC 0 'Bi too .. RD -so 75 99 

' Re: -\00 34& 1:,5 
6 ~ RF -\00 S8 85 
., 
• 
9 

to 

ti 

•• 
-

'""" ,..._ 
V 

.... 
► • ,, 

" 
,., 

·~ ~ '( ,,,, 
IO l / . \ / 

•• , "' '° I"' • .... 
•► 0 .......... . - ....... 

..- .. 
0 

.. 
ao . . 

► 
0 . - . . . . . . . . . . . . . . 

' 
. .. - . 

-280 -240 -200 -160 -120 -80 -40 0 

TEMPERATURE °F 

--

. 
• 

--
. 

,AIAWIIKS 

: r 
0 
r 
0 
r 
0 

-

. 

--
,lo 

.. 

. 

. 

. 
0 
~ 

• la 

•• 
la 

20 

40 

60 

80 
i. 

100 

·~ 120 . 
+40 +80 

• V 
ti ., 

1-1 0 
II 

C/l 
al 
~ 
I 

E-t r... 

GE-NSP00244153 
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0

0
2

4
4

1
5

4

Revi sed Copy
U. S . 3TESL CORPORATION -  BORE CORE TB3T DATA Sheet 1 of 2

SERIAL NO. 3567-V-l CUSTOMERGenera1 £ P e tr ie  SPECIFICATION B50A373-S15, Gr. B9 TYPB Turbine

DRA'mTBG NO. '&9C4276 Rev. 0MILL CFDrR NO. EA“39425 CUSTOMER NO. 08548-PP072789-ETQ-3

Ingo t S iz e s :  In g o t DIa, 1)0
For^e Reduction: T<>p Dla 
2,1:1 straight
down before Bottom D la. 106-7/8 l n . D isc a rd : Top

_ i n .  T o ta l In g o t h e ig h t  411,945 l b s .  Method C ast V-C-D 

111-1/8 in« F o rg in g s  per In g o t 1_______ _ In g o t Shape Round
3 5 . 0

5OK upset
Body Length 112

I n . Bottom 21.3
End o f  F o rg in g  Toward

Turbine
o f In g o t

LAELE CHEMISTRY BORE CORE CHEMISTRY
Heat 

Nu; .bar C Mn P 3 S i Ni < * Mo V L o ca tio n C Mn P S S i Hi Cr
i

2P7935 .24 .31 .006 .009 .08 3.49 1.76 .35 .15 A .29 .35 .012 .012 .11 3.60 1.77
1

.41 .

3P7727 .25 .35 • O o .008 .10 3.^6 1.76 .35 .14 B .25 .35 .010 .011 .10 3.55 U73
I

.37 .

4P8121 .25 . .28 .006 .010 .06 3.46 1.79 .36 .11 C .24 .31 .010 .013 .10 3.53 i .69
-----------1
.35 .

A
bn

.005
As

.010
Sb

.0012
B

C
.006
.005

.010

. 0 1 1

.0014

.0014 *
BORE CORE PHYSICAL RESULTS

Location Y ie ld
S tre n g th

T e n s ile  
S tre  ngth

%
E l .

%
R . A .

Injpa e t  r * IL o ca tio n Y ie ld
S tr e n g th

T e n s ile
S tre n g th

*
a .

%
R . A .

Im pact
R . T . ¿■v-.rT T T T r r F

A • 0 2  1  ̂^800
13^800 20 61 50

below
-1 0 0 °F ' B

. 0 2  111100
134800 19 65 68

. 2 . 2

A
.02 106500

135300 19 65 65 C
. 0 2  n n ö 0 _

129800 20 67 100 bel
-1 0.2 .2

B
.0 2  112800

132800 - 18 61 67 ' —6 0 a F c .02  111700
129300 20 67 92

.2 . z

AP^RO’-'SD ( V t U ^ - P * - Transverse

TR.EX.NSP0300.056

G) 
m 

I z 
(J) 
7J 
0 
0 
N 
.J::,. 
.t,.. ..... 
(Jl 
.J::,. 

Revised Copy 
U. S. STEEL CORPQRATION - BORE ~g TC:IT DA.Tl Sheet 1 of 2 

SIBIAL NO. . 3567-V-1 

MILL OOD~ NO. EA-3942$ 

CUSTOMER ~eneral Electric SPECIFICATION BS0A373-S15, Gr. 89 TYPE Turbine 

CUSTOMER NO. 08S48-PP072789-ETQ-3 mA-IHG NO. l 69C4276 Rev. o 
. ~ 

Ingot Size~ : Ingot Dia. no in. Total InGot weight 411,945 lbs. Method Cast V-C-D . 
~ Reduction: Top Dia. 111-1/8 in. Forgings per Ingot 1 lngot Shape Round 

2.1:1 straight 
. 

106-7/8 in. 
. 

down before Bottom Dia. Discard: Top 35.0 ,. End or Forging Tove.rd 
50-/ upset 

1.12 21.3 Turbine -Body Length in. Bottom ,. or·Iogot _ 

lit 

I.AILS CHEMl S'l'RY BORE CORE CHEMIS'fflY -H,;1at 
C Mn p s Si Bi Cr 

I 
Nu,·.b9r Kn p s Si Ni Cr Mo V Location C Mo r 

I -- ! -~ 
2P7935 .24 • 31 ,006 .009 .08 3.49 1.76 .35 • 15 A .29 • 35 .012 .012 • 11 3.60 1.77 .41 .,Ir. 

...-----
11 . 3P7727 .25 • 35 .007 .008 .10 3.46 1.76 .35 .14 B .25 .35 .010 .011 .-10 3.55 1. 73 • 37 • · --
~ 

4P812l ,25 .• 28 .006 .OTO .06 3.46 1.79 .36 • 11 C i,,24 • 31 .010 .013 • 10 3.53 1 .69 • 35 • l t 
,)n '-IS .>_!,> 

I A i,,OOS .010 .0012 
- -

B .006 .010 .001 L 

~ C .oos .011 .0014 . 
BORS COR E PlnSI CAL RESUL 'l'S 

'l'enaile % • Impa e. t ~ -!, -
Loc9.ti.OO Yield :Loca tiori Yield Tensile j ,. lm >llo°i ! 

Stre~th Strength El. R .A. • R .T. ~• .. 1'T St:,-en2th Strerurth El• R.A. R 'L }" ---
• 02 I 14800 below .02 111100 

A ) 34800 61 - B 134800 19 65 68 
.2 20 50 -lQQOF .2 
• 02 l 06500 02 l l l I uu 

bel, 
A .2 135300 19 65 65 C 

.2 
129800 20 67 100 -10· 

. 02 112800 
67 - -60°F C .02 111700 

129300 20 67 92 B 132800 • 18 61 ,2 .2 -

A.Fi'R0''~~ ( J \' '-l: ()_9 . 
... _ .... ". :"':-':~ ·p••-·· .• 

* - Transverse 
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SERIAL MO. - 3567-V-1 

MILL CRD® NO.

ü .  S . 3TE2L CORPORATION -  BORE CORE TB3T DATA $heet 2 of 2

CUSTOMER General E1ectM‘c SPECIFICATION B50A373-S15 Gr B9 TYPE Turbine 

CUSTOMER NO. ERAWIHG NO.____

In g o t S iz e s : In g o t D ia. 

Top D la . 

Bottom Dift._ 

Bod; Length_

In . T o ta l In g o t W eight

_ln. F o rg in g s per In g o t

_in . D isc a rd : Top 

In ,  Bottom

l b s . Method Cast_ 

In g o t Shape

End o f  F o rg in g  Toward *. 

o f In g o t ________ _ J § L

LADLE CHEMISTRY BORE CORE CHEMISTRY
H eat 

Nu; .b er C Mn P 3 SI Nl Cr Mo V L o ca tio n C Mn P S SI Hi Cr Mo

• •

•
BORE CORE PHYSICAL RESULTS

location Y ie ld
S tre n g th

T e n s ile
S tre n g th

%
E l.

%
R.A.

Im pactr * L o ca tio n Y ie ld
S tre n g th

T e n s ile
S tr e n g th

*
S I.

*
R.A.

" IroDae
R.T. /.-.IT

TE
.02 106500

130300 21 67 85 ' GE

, O 
, OCO
| OO

 
____

•

128800 20 70 55.2 . 2

TE
.02 106100

129900 20 61 . 0 2
.2 , 2 ................

GE
Q2 *iu^uu

130300 • 20 70 62 . 0 2
.2 ..2

Jvpt P O V ;
* -  T ransverse

TR.EX.NSP0300.057

G) 
m z 
en 
""O g 
r,.:, 
.i:,. 
.i:,. -(11 
(11 

V. S. STE2L CXllPOllAT'IOH - BORE CORI 'flST l!!l Sheet 2 of 2 

'ftP I Turbine 
. ~ 

SQUAL llO ._JS67-V-l CUS'l'OMERGene~L~lect~ic~ SPECIFIOATIOll B50A373-S15 Gr 89 

MILL <EDJ11l NO. ___ _ CUSTOMER NO. _____________ OOAwIIG 110. _______ _ 

Il')8ot Sizes: Ingot Dia. in • Total Ingot ~eight lbs. Method Cut 
. 

Top Dia. in. Forgings per Ingot lngot Shape 

i:>1scard: 
. 

f. Bottom Dia, in. Top End ot Parging Toward ': 

Bocl7 Leng th in. BottOIU ,. or Ingot -
LAtl.E CHEKJ.STRY BORE ~E CRDIIS1Rl' . 

ll~at 
C Mn p 8 Si lli Cr Ho Nu,:;ber V Location C Mn l' s St Bl Cr Ko , 

. 
.. 
i 

. . 
- -BORS CC&E PITTSICAL R&SUL'l'S 

Location Y1e1a Ten■ ile j ~ I.mcact!' -:. Yield Tensile ~ ,,. * Im >&c 
Streruttb Strength fil. R.A. R.T. .i-' ·.!'T I,ocatioll St.,.enath St-Perutth Kl. Jt.A. R.T. --- ... 

.02 106500 • 02 110300 -- - - . -
TE l J0J0O 21 67 as • GE 128800 20 70 S5 .2 .2 

• 02 100100 -
o:> 

TE 129900 20 61 94 .2 .2 

GE 
.02 I IV.)VV 

62 .02 
.2 

130300 • 20 70 
.2 -

I.PJQ(W~• (,<· L~. L\,_~;}o -1. - Transverse 
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% 
FI

BE
R

•  •
UNITED STATES STEEL CORPORATION 

HOMESTEAD OfSTRICT WORKS 

METALLURGICAL DIVISION

GE-NSP00244156

FT
-L

BS

TR.EX.NSP0300.058

'.if,.;·• 
,l!._ .•.• _· 

I 
" • fl 
H 
lit -

UTONI CHU 

UNfTID STATES STIil CGRPCIIATtON 

HOIISTIAD Orsnt1CT WOAKS 
IETALURGICAL DIVISION 

TRANSITION IIPACT ~TA 

TYPE Df-11 5(1CFATT 
I 

I 
SIRIAL 

tiES #1 tf'ltNII'· ,f t:-/7-77 I:, e./11u -111,:- .J,'JSti 7- VI 

NO 1.0CATl-ON ,..., ".us f Ffllll ---I ~~,, ~ ~,,,. ~ 4'7 

• ·. I 8 ~eo· ~s /dO 

' .c " • ~(J 9S-

• 1 p ~· .$1' ~~ 

' G -.Jli!!Jt!I. ,2.,/ ~9 
6 

' GE•'~-A +ID• •2. /IJO : 

• .v B +~ ->6 /('JO i 

9 711lt!'J- _.. +tflJ . ~..r /IJO 
&,-. . /j. ' 

10 HA• 1'1 /110 .. 
II ,, 20 

~ ~ I I::' 
"'-

. ~ ~ •• .... 
40 

~ " ' •• ........ • 
• 

-- , --- r--,,..... ,, 
~ - r---:· 

60 (ll 

V I J· ~ 
' • t: 

80 
', 

•• 
100 . ~ 

•• 
, ..• ,' ... _ • '_ !~" ·, .•. !,:'; ~- ,. . • • . .• •. ,. 

. .. . . & 120 • - . . • . . 
· -.280 · · -2-.0, •200 -160 -120 -80 -40 0 +40 +80 

TEMPERATURE •F 

GE-NSP00244156 
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% 
FI

B
ER

•  •
UNITED STATES STEEL CORPORATI ON 

HOMESTEAD DISTRICT WORKS 

METALLURGICAL DIVISION 

OFF 6. TRANSITION IMPACT DATA

TEMPERATURE °F

GE-NSP00244157

FT
-L

BS

TR.EX.NSP0300.059

~-- OU 

UNITED STATES STHl CORPC:)MTION 
HDIISTIAD DfSTRICT walC'S 

AIETA&.LUIGfCAL DI VI SI ON 

1'RA'81TION t•ACT ~TA 

TVPI Dt\TI ,acFAff 

t;es ..Wtt"IIAW,- If' ·-/i'-77 -t.o"F 
fO UICATtON TPPo, n-us ,C FIIIR 

•• RA~l.AA +Id• 67 ,, 
. • - A ,1,-a,• l,I M 

' C ". J2 ~I 

" L I) -..so· jz .s-, 
' 

., 
~ -1;,o• IS- 1/2. ,. 

' .. • 
' to 

u 
fl ·~ --- ---·~ r--... 

"""' 
• lo • "' -
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