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SHERCO UNIT 3 OUTAGE
SUMMARY LISITING
VALVES |
Component ltem Method
MT PT VT uTt

MAIN STOP VALVES e .
#1 Stop Valve Lol T

Seat ;

Bolts (16) . ,

Cover NAD

Body (TIL 943) NAD
#2 Stop Valve

Seat

Bolts (16) o

Cover NAD

Body (TIL 943) NAD
#3StopValve R P

Seat NAD NAD

Bolts (16) IEAEET L SE NAD

Cover NAD  |[BEE 5| NAD

Body (TIL 943) NAD % | NAD

C:\Data\DHLLO1\WORD\TURBINE\REPORTS\REPORTS\sherco3\S3rpt99.DOC
Page 43
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SHERCO UNIT 3 OUTAGE
SUMMARY LISITING
L VALVES |
Component ltem Method
MT PT VT ut
Equalizer Valve oL R e
Stem NAD [ Bi NAD | NAD
Body Seat =l NAD NAD & ;
Disc Seat = | NAD NAD |&}
Disc & = NAD NAD
Control Reheat Valve CRV e
Body Seat i NAD NAD :
Screen cracks at : ;% Al under
the comer = ;| cutting of
welds e welds ¥
Bolts (72) ; e B | NAD
Ventilation Valve - . :
Studs (18) : e | NAD

C:\Data\DHLLONWORD\TURBINE\REPORTS\REPORTS\sherco3\S3rpt99.D0C
Page 44

XCEL_Sherco_01_0000498

TR.EX.NSP0074.045



SHERCO UNIT 3 OUTAGE
SUMMARY LISITING
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GENERATOR |
Component Item Method
MT PT VT uT
D Coupling GE i GE .
Rotor e
#9 Journal GE E GE
- :
H2 Fan Buckets (60) = e
Turbine End NAD NAD :
Generator End " NAD ] NAD
Gas Gap Baffle ‘ NAD NAD
Main Lead NAD NAD
Wedges (6)
Exciter End E Coupling GE ) GE‘ —
Generator End | Retaining Ring ID NAD NAD
Generator End | Retaining Ring 1 NAD NAD
Turbine End Retaining Ring ID | NAD NAD
Turbine End Retaining Ring ;‘;:g:}:d NAD
with
scotchbrite
and rePT'd
oK

GE performed MT on Rotor assembly after disassembly

C:\Data\DHLLOT\WORD\TURBINE\REPORTS\REPORTS\sherca3\S3rpt99.D0C
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SHERCO UNIT 3 OUTAGE

SUMMARY LISITING
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l GENERATOR |
Component ltem Method
Slot Wedges
Slot 1 Wedges 1-42
Slot 2 Wedges 1-—42
Slot 3 Wedges 1-42
Slot 4 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
Siot 11 Wedges 1-42
Slot 12 Wedges 1-42
Slot 13 Wedges 1-42
Slot 14 Wedges 1-42
Slot 15 Wedges 1-42
Slot 16 Wedges 1-42
Slot 17 Wedges 1-42
Slot 18 Wedges 1-42
Slot 19 Wedges 1-42
Slot 20 Wedges 1-42
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:\Bata\DHLLOT\WORD\TURBINE\REPORTS\REPORTS\sherco3\S3rpt99.D0C
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SHERCO UNIT 3 OUTAGE
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SUMMARY LISITING
1 GENERATOR |

Component Item

Slot Wedges

Slot 1 pole Wedges 1-48

Slot 2 pole Wedges 1-48

Slot 4 pole Wedges 1-48

Slot 5 pole Wedges 1-48

Slot 6 pole Wedges 1-48

Slot 7 pole Wedges 1-48

Slot 9 pole Wedges 1-48

Slot 10 pole Wedges 1-48

C:\Data\DHLLO1\WORD\TURBINE\REPORTS\REPORT S\sherco3\S3rpt89.D0C
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SUMMARY LISITING
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[ EXCITER |
Component Item Method
MT PT VT uT
E Coupling NAD o NAD .
#11 Journal NAD
#12 Journal NAD

#11 Bearing UH

#11 Bearing LH

#12 Bearing UH

#12 Bearing LH

Generator End

Retaining Ring

Turbine End

Retaining Ring

o crack

ght

716", sporadic

4-3/8" from | debond

left horiz. along

and 1%" edges

from

inboard

side; crack

3/8°L, 1/16”

from RS

horiz %~

from

inboard

side; 3/8"L,

7/8" from

right horiz

at outboard

side

NAD Light NAD
sporadic
debond
along
edges

Y~ crack on | Excess

the bottom rubbing NAD

at the

inboard

side

NAD |®cess  'NAD
rubbing

NAD NAD

NAD

NAD

C:\Data\DHLLO1\WORD\TURBINE\REPORTS\REPORTS\sherco3\S3rpt99.D0C
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SHERCO UNIT 3 OUTAGE
SUMMARY LISITING
l MISCELLANEOUS |
Component ltem
MT

32 BFP Seal Assembly Out | NAD

Seal Assembly In NAD

2 Rings NAD
33 BFP Seal Assembly Out | NAD

Seal Assembly In 3:;"“

2 Rings NAD

C:\Data\DHLLOT\WORD\TURBINE\REPORTS\REPORTS\sherco3\S3mpt@9.00C
Page 49
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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) S/N: 78108
AC Yoke Magnaflux Y-6 S/N 6007
Magnetic Field Indicator (Pie Gauge)

Dry Magnetic Particles Magnaflux 1 Grey Batch: 91F050
Dry Magnetic Particles Magnaflux 8A Red Batch: 85D009

Wet Fluorescent Magnetic
Wet Fluorescent Magnetic

Magnaflux 14A
Magnaflux 14AM

Batch: 98C074
Batch: 97F09K

Black Lights
Penetrant
Type Batch No.
Penetrant Fluorescent ZL-60D 98L108
Penetrant Visible, Red SKL-SP 98M02K
Cleaner SKC-S8 98L08K
Developer SKD-S2 98B04K
Ultrasonic

Krautkramer USK-7B SIN: 2732
Panametrics 5.0 MHz .25” Dia. S/N: 191046

2.25MHz .50” Dia. S/N: 126536
1IW Block S/N: A01515
Babbitt Std S/N: GTM-31
Aqua-Sonic 100 Batch: H-386
Personnel:
Name Company | MT Level PT Level | UT Level | VT Level
Christensen, M MQS I i 1l 1l
Gertner, D MQS Il 1l I Il
Loredo, Q LMT il ] ] ]
Schanen, J NSP Il ] il "
Dahlman, L NSP i ]| — H

C:\Data\DHLLOT\WORD\TURBINE\REPORTS\REPORT S\sherco3\S3rpt98.D0C
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Form No: 27.300

MQS INSPECTION, INC.

TURBINE INSPECTION REPORT

OWNER: Northern States Power CLIENT: Northern States Power

LOCATION: _Sherco Plant CONTACT:_Lanny Dahiman
Becker, MN

TURBINE:

Manufacmrer: General Electric Serial Number: 170X819

Unit Number:__3 Rating: 850 MW RPM: 3600

INSPECTION:

Date Inspected: 3-4-99 thru 3-18-99 Technician: _Mike Christensen
Technician:_Doug Gertner

P.O. #: PN4205MT
W/O#: 07F3389
Report Date: 3-15-99

(X) Complete ( ) Partial Inspection

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 v GE

EX é zé

Date: [/~ Z¥#~/5

Richard G. Stirewalt XCEL_Sherco 05 0122482
Stirewalt & Associates : -7

TR.EX.NSP0075.001
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MQS INSPECTION, INC. Form: 27302
Turbine #:__170X819 Work Order #:_07F3389
HIGH PRESSURE (H.P.) SECTIONS -
Insp. Deficiency
Req’d Method Noted
Component Yes No Cleaned MT UTPT VT ETRT _Yes No
Outer Shell/Cylinders
Iniet Sleeve TrepansWestinghouse)( ) (v)/ NA O OO0 0000 OO
POSitioning GrooVeS.....rne (B () sandblast @ OO O O @
Horizontal Joint...ececrenna ¥ () “ OO0 O )@
Studs/Bolts ¥, ) NA OO0 00 O
Inlet Steam Flanges.........ccocoeuree. (v)/ ) sandblast OO0 O O w
Bell Seals (Westinghouse)mmemne { ) (5 NA O00000 OO
Steam Chest
Steam Flange Bolts....ooo.ceone O NA O00000 OO
Chest Seats Vi O solvent OO0 Vo o O ¢
Studs (4 () . stoned O 0&FOO ()&
Covers O NA OO0 O0O00 0 OO0
Cover Studs. ) (V)/ £ OO0 O0O000 O O
Body W () “ 00 0OFO 0 OO
Rotor/Spindle ’
Shaft o~ O sandblasted (¥ () ) O O () (¥
Buckets/Blades.....eceoeeeeeeonnnn.. W () “ YO OO0 0 () WY
Covers/Shroud Bands....ce.eeeen.. “ O) “ WO OO O O
Wheels/Discs CHe) « @O OO0 0 O W
Coupling 5 ) solvent O OO0 O
Coupling BoltSu.....crreeeercsenrenes W O) NA OV OO0 )W
Thrust Colar.....(AP rotor)...... (¥ () solvent FO OO0 () (v
Bearing Journal.......cococceenne « O) « 00 OO 0O ) W
Babbitt Bearing Bond.....e....... o O) « O FTEO0 ()
Thrust bearing Bond (Babbity- (v§ () « CNCACACAONOINC G
_ Diaphragms/Stationary Blade Rings
Partitions/Blades.......oooee...... 5 () sandblasted O () O F OO (& ()
LD. Rings/Sets...ummmmmsmrererrerrenes 4 () « O OFOO0 5O
O.D. Rings/SetS..c.cveeroceneccrreee A O « 00O 0F00 O
Inner Shells/Cylinders
Nozzle Block “ O sandblasted & () O OO () (¥
Port Way OW NA___  0O00000 OO
Nozzle Row (Row of Partitions) (v ( ) sandblasted ¢ () ) OO (¥ ()
Steam Shield/Steam Deflector-... ( ) (\Y NA O O 0O0O000 OO0
Horizontal Joints....cceecicsissersnns (o () sandblasted OO OO O W
Positioning Grooves.....co.eeweees (47 () “ g O 0OOO O) W
Studs/Bolts " () stoned OYOJgoOoo O W
Other Components
() O) - OO0 0000 OO0
() O) -— OO0 0000 O
() O) - OO0 OO0 00 OO0
() () - OO0 0000 OO
() () - OO0 O0O000 OO0
) O - O0O00000 OO0

XCEL_Sherco_05_0122483

TR.EX.NSP0075.002



MQS INSPECTION, INC.

Turbine #: 170X819

INTERMEDIATE PRESSURE (L.P.) SECTIONS

MPUC Docket No. E999/AA-18-373, et al.
OAH Docket No. 65-2500-38476
Exhibit___ (HJS-1), Schedule 4

Form: 27.304

Work Order #:__07F3389

Page 128 of 248

Insp. D eficiency

Req'd Method Noted
Component Yes No Cleaned MTUTPTVTETRT _Yes No
Outer Shell/Cylinders .
Positioning Grooves “sandblasted &7 () () O O (¥ ()
Horizontal Joint....vereerrercrneonns « OO0 ) W
Studs/Bolts NA O FO0&O0O O w
Inlet Steam Flanges......oun....... “ O00000 O@
Rotor/Spindle
Shaft ~J Q) sandblasted GO OO O
Buckets/Blades © O) ¢ GO OO0 O W

~ Covers/Shroud Bands.......c.c..uooe. v O) w O OO O W
Wheels/Discs (0 () = O OYOO O
Couplings (¥ O) solvent O OO O W
Bearing Journal C®) “ O FHFOO O @&
Babbitt Bearing Bond.................. ¥ ) « O GO O & ()
Diaphragms/Stationary Blade Rings
Partitions/Blades o~ ) sandblasted @O OO O (YO
LD. rings/Sets  wmrerrsamenrencens & O o O OO O ¥ O)
O.D. Rings/Sets J O NA CAVNONCININRCAD
Inner Shells/Cylinders
" Horizontal Joints......................... o“ ) —_— OO0 0000 (WO

Positioning Grooves................. ~F O OO0 0000 O &
Studs/Bolts. () () - OO0 0000 O 0
Other Components

O O —_ O00000 OO

) ) — O 00000 O O

) ) —_— O 00000 O

)y () - O00000 OO

i

!

|
XCEL_Sherco_05_0122484
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MQS INSPECTION, INC. 27.303
Turbine #: 170X819 Work Order #:_ 07F3389
: LOW PRESSURE (L.P.) SECTIONS
Insp. Deficiency
Req’d Method Noted
Component Yes No Cleaned MT UTPT VT ETRT __Yes No
Rotor/Spindle ‘ ,
Buckets/Blades “ ) sandblasted & () () YO O () (¥
Covers/Shroud Bands.......c..eee... ™, ) “ g O0O00O O O W
Wheels/Disc & O “ g O0O0F00 OW
Shaft ™5 ) « g 0000 O
Bearing Journal W ) solvent TOOFOO O W
Tie Wires/Lashing Wire Lugs.....(} () NA O OO0 000 OO0
Couplings CHS) solvent CHNCNCIONIENOINCE
Bucket Pins/Steeples.........coooeeun.. o () sandblasted () & ) OO O (Y O)
Erosion Strips/Stellite Strips....... ~F () « OO0 YO O vy O
Babbitt Bearing Bond........eceermees CHE solvent OV YOO & O
Shells/Cylinders
Positioning Grooves...........cccuu... o () - sandblasted WO Oo o O wWw
Horizontal Joint......eeeeciicimannencace (\)f () « @O OO o O (4
Support Tube Welds.......ocvcrueennen. 5 () “ GO OF0O 0 ()&
Bridge SUppOrtSe......cemercessmerersosns W ) « YO OO0 O
Studs/Bolts O NA OO0 0000 OO
Crossover Pipe System
Crossover Studs and Bolts........... () (& NA O OO0 0 O O
Crossover Diaphragm....ccu......... () (Y NA OO0 OO0 OO
Expansion Diaphragm................. () (“{ NA OO0 OO0 0 OO
Steam Deflectors.....ccccuevrrcerecneen.. () NA OO0 OO0 0O (O
Support Welds O NA - OO0 0000 OO
Other Components
) ) - OO0 0000 ) O
O O - SO0 0000 )y O
) Q) - OO0 0000 OO0
) Q) - OO0 0000 O
) O - OO0 0000 OO0
) ) —_— O 00000 OO

XCEL_Sherco_05_ 0122485

TR.EX.NSP0075.004
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MQS INSPECTION, INC. 27.306
Turbine #: 170X819 i Work Order #:_07F3389
GENERATOR SECTION

Insp. ) ) Deficiency

Req’d Method Noted
Component Yes No Cleaned MT UTPT VT ETRT Yes No
Rotating Field .
Retaining Rings.....ID only.......... o () solvent O OO O O ( ¥y
Fan Blades CHS) “ 00O o O @
Fan Blade Bolts........ccccoervemrnseene () & NA O »() OO0 00 O O
Shaft (Exposed Areas)....cc.ceceuee () (u)/ “ O OO0 000 ( Yy ()
Couplings )y ¥ s O O00000 OO0
Bearing (Babbitt Boad)............... (h)/ () solvent O (V)/ O O &)

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

Other Components

0O 00000
OO0 0000
000000
OO0 0000
000000
OO0 0000
OO0 0000
000000
OO0 0000
OO0 0000
OO0 0000
OO0 0000
00 0000
OO0 0000
OO0 0000
00 0000
00 0000
OO0 0000
00 0000
00 0000
O 00000

P W e e T e N R e e e W W Wean Wean W W Wean !
e N N N e N N N N N N N e S S N S N N N N
P e W W W T T e R N N T T e N a S o W e B W B o]
M e N N N e N e N N S e N M N N e N N N N
P N e e e R e o R e R e e Wan Wan Wan
N e N e N N N N N, N N S N N N S N S N
P e e e R R R e R an W Wan W o W Wen Wen Ran W
N S e S e N S N N N N N N N Sl N N N N N S

XCEL_Sherco 05_0122486
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MQS INSPECTION, INC. 27.301
Turbine #: 170X819 Work Order #:_ _07F3389
VALVES
Insp. ' D eficiency
) Req’d Method Noted
- Component Yes No Cleaned MT UT PTVTETRT Yes No
Stop Valves :
H.P. Seal Head O f NA O00000 OO0
Bonnet ) NA O 00000 OO0
H.P. Seal Head Seat...cccneenrennnn.. SNCS NA OO0O00000 OO
Disc/Plug O NA O00000 OO
Anti-Rotation Pins.....oeeevrrernens O NA OO0 0O OO
SCreen/Straineru . m rmseeessmmesean O NA O0000 0 OO
Valve Body F ) NA O00FOO O
Valve Body Seat...r-cusrrrrne.. CHP) solvent OO0 UL O O W
Head O W NA OO0 0000 OO
Support Yoke () & NA OO0 0000 O O
Studs CES) wirebrush ) & O GO O () &
Disc Seat/Plug Seat....coverenemeensane () (v NA OO0 OO0 0O OO
Studs ) Yy NA OO0 OO0 O O -
Control Valve/Governing Valves
Stem )y (v NA OO0 0000 O O
Bonnet () (¥ NA OO0 000 0 O O
Disc/Plug () (v NA OO0 0000 OO0
Disc Seat/Plug Seat.....ccecececeunen. ) NA OO0 OO0 0 OO0
Valve Body W ) NA 0O 000 O
Valve Body Seat....uunmrcccccrsens o () solvent OO0 IO O O
Studs W O wire brush O OO0 ()™
Intercept Valves or Combination )
Intercept/Reheat Valves
Stems ) O NA OO0 0000 OO0
Discs/Plugs () O) NA Q0 0000 OO0
Disc Seat/Phug Seat....eerreeene.e () () NA OO OO0 O O O
Screen O O NA YO OO0 0O O
Valve Body....& st eeecurcnns () O) NA OO0 o O O wr
H.P. Seal Head ) O) solvent OO0 00 0ag o 0
Studs () () wire brush O Ooro o O w.
Equalizer Valve :
Stem () solvent YO- 00 0O ) W
Dise O) solvent GO OO g ()@
Disc Seat ) solvent OO0 Voro o O W
Valve Body.....coweeemmnnrnmrrecanras ) NA OO0 OO0 00 OO
Vaive Body Seat........omeereeceessnnne ) solvent OO0 OO O O &
" Studs ) NA OO00000 () O

XCEL_Sherco 05_0122487

TR.EX.NSP0075.006
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MQS

Date: 3-15-99

Station Sherco

INSPECTION, INC.

Unit No.:

Turbine No.: 170X819

Record of Turbine Blade or Bucket Inspection

HIGH PRESSURE ROTOR

Form No, 27.308

. - o
g . < | g . |2
=] b o
=, 02 le |2 |28 |8 2255
&, 3] ] = ) S o |o
. . = 0 g 3 2 g |« S |8 Sl¢ X

S S g @ = ) 2 o ] a $ o

z z g > nl A < E lgwl s w2l w

P — O 9 @ = o b4 g5 B 3] 3] «

I T O - T - T - - O - = T I -

a e |12 & |@ |2 |m |28 BG|& 8|5 & : Remarks
Gov-1 80 20 4{6-1/4" HINA  [mt/vt Light erosion & pittidg to blading
Turb-1 80 20 416-1/4" 1" " Light erosion & pitting to blading

2 92 23 417" 1" " Light erosion & pitting to blading
3 88 22 4|7-3/4" 11" " Light erosion & pitting to blading
4 84 21 4|8-3/4" 1" " No defects noted
5 76 19 419-1/4" " " No defects noted
6 68 17 419" L " No defects noted
7 62 15{4/5 11-1/4 " " No defects noted
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MQS

Date: 3-15-99

Station Sherco

INSPECTION, INC.

Unit No.:

3

Turbine No.: 170X819

Record of Turbine Blade or Bucket Inspection

INTERMEDIATE PRESSURE ROTOR

Form No, 27.308|

. s |3 £
3 [-% E S > é
X = r 9 & E S |9 5 —~
5 la & B le |S |2 |BESER
s S = 9 by 3 & o |am 3 [S Cly &
4 z 2 > - P - B lge| T L Tis %)
[ - U o Q =] ['}) o o = 1] 15} E
IS8 |52 |3 |81Bz2|2 Bzfs
& = Zz | @ @ zZ |@m | & Bale |oslkBk Remarks
8 100 25 4]9-3/4 1INA  |mt/vt Light foreign object damage with heavy erosion to blading.
Foreign material wedged on 1D of covers.
9 108 27 49" " " Light foreign object damage with heavy erosion to blading.
Foreign material wedged on ID of covers.
10 104 26 419-3/4 " " Light erosion with sporadic foreign material wedged on the ID
of the covers.
11 104 26 4{10.5" 1" " Sporadic foreign material wedged on the 1D of the covers.
12 80 20 4 1" " No defects noted
13 72 18 4{14" " " No defects noted
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MQS

Date; 3-15-99

INSPECTION, INC.

Unit No.:

Station Sherco

Turbine No.: 170X819

Record of Turbine Blade or Bucket Inspection

Form No. 27.308
LLOW PRESSURE ROTOR"A®

s |3 H
g a Z S > 2
= = = b ) g s |5 oKl ~
B e lf B e |3 |28 |EIELEE
S S 5|2 18 |2 |2 £ (8 I - TN
z z 2 - A ~ T gl [ ClEw
L | 8§ ©C |lg |2 | S | = 2 |s 81 8 |8 g 5
a ; & ] = 5 2 g 21 @ 1€ 2l 3
gl |2 |=s |& |2 |& |2 B&|& 82153 Remarks
14 198 40f  4/5{6-1/8" 1INA  [mtivt Light pitting on blading both the generator and turbine ends
15| 200 40 517.5" 1" " Light pitting on blading both the generator and turbine ends
16 128 32 4{10-5/8 1" " Light pitting on blading both the generator and turbine ends
17 94 13| 4/5}16-5/8 1" " Light pitting on blading both the generator and turbine ends
L-118 Blading removed to be replaced
L-019 94|NA |[NA |39-3/4 " " 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 #17 notch plug blade is a titanium Elade,

(non-magnetic)
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MQS

Date: 3-15-99

Station Sherco

INSPECTION, INC.

Unit No.:

_

Turbine No.: 170X819

Record of Turbine Blade or Bucket Inspection

Form No. 27.308

i
1.OW 'RESSURE ROTOR “B*

. )
g s |2 E
A - S EA g = = e B = =]
s s | 519 |5 |2 |2 1|5 = § |E 8ls 5
Z z = s - R - s S g é Ro=l2 w
) —_ &) o @ = @ 2 8 2 [ 3} 8
o0 < g < -] 8 E=l g |8 o 9 2 5|8 3
8 ° 3 2 3 o 8 w 2@ E1 9 |5 LIl = R K
v = z ) = z 2 L BBl a lafldn Emarxs
14 198 40 4/516-1/8" 1{NA  |mt/vt Light pitting on blading both the generator and turbine ends
15} 200 40 5{7.5" " 5 Light pitting on blading both the generator and turbine ends
16) 128 32 4110-5/8 " " Light pitting on blading both the generator and turbine ends
17 94 13 4/5116-5/8 1" " Light pitting on blading both the generator and turbine ends
L-118 Blading removed to be replaced
L-0 19 94INA NA 39-3/4 n" " Moderate erosion to the erosion strips, blade area, adjacent to

strips and insert blocks 56 bucket pins found to 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)
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MPUC Docket No. E999/AA-18-373, et al.
OAH Docket No. 65-2500-38476
- “Exhibit___(H]S-1), Sgheduile 4

MQS Inspection, In¢. 1920 Oakerest Avenue, Roseville, MN 55113

Form 27.309

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

not totaf numbet in top and bottom.

Since the defects are found in abouf 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 lenpth of the defect.
Date:__3-15-99 Station: Sherco

IDENTIFICATION OF
DIAPHRAGM BLADING DEFECTS

NB= Nuozzle Block
FOD = Forcign object damage

07-F3389

Turbine #:_170X819 Unit No, Technician:

Michael T. Christensen, Level I, Doug Gertner, Level 11

! & Yy
Siphisant

Page 136 of 248

X Light FOD severe erasion
X 1-4, 41,44,81-83 missing part of blade due to erosion
X 29, 64 have cracks
X X 5,7,8,15,16,18,19,22,24,26-28,31,35,39,42,48,50,69,73,75-77,80,81 have cracks
X Light FOD, severe crosion
X 1-4, 44, 80-83 are missing part of blade due to erasion
X X 4,6.14,15,17,26,29,46,56,60 have cracks
X Light FOD severe erosion
X 1-5, 40-42,44,81-83 arc missing part of blade due to erosion
X X 1,3,4,6,13,14,19,21,39,41 42,44 ,48,51,53,55,56,60,65,71,79 have cracks
X Light FOD severe erosion
X 1-d, 44, 78, 80-84 are missing pact of binde duc to erosion
X 59,77 have eracks
X X 1,38,39,45,47,71,72,74,81-83 have cracks
X Heavy FOD light erasion
X 1as tear
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MQS Inspection, Inc. 1920 Oakcrest Avenue, Roseville, MN 551 13

Form 27.309
IDENTIFICATION OF

DIAPHRAGM BLADING DEFECTS

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 tep and bottom. NB = Nozzle Block !
FOD = Forcign 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.

C¢L0°'SL00dSN' X3 il

€6¥TTI0 SO 001YS TAIX

Date:__3-15-99 Station: Sherco WO#__07-F3389
Turbine #:_170X819 Unit No._3 Technician: Michael T. Christensen, Level 11, Doug Gertner, Level 11
ifﬂ f 5? ‘ 1 ; N 2 i /| &ch
1 “-B!ﬁd;s‘ B f&‘?ﬁu #Method$ gﬁ.%uﬂ <Ring'| BiRIng s ¥ b | MAde
VuUmt 11 X X

“ " l “* 21 X X Has erack

" . 1 S 22 X X Has erack

28 36 “ All X X FOD and light erosion

W W 4 @ - X X X Previous weld repair arca cracked on 1,4,19,20

“ » 1 “ 18 X X Has crack
3-T 60 “ All X X Light FOD light crosion

“ “ " - X X Weld cracked on brace between blades 59 and 60

. “ 4 5 - X X 47,53,57,58 have cr'\Lks

“ “ 1 u 49 X X Has crack
3-B 60 * All X X Light erosion FOD

" B 8 & - X X 3-5,8,9,14,52,60 have cracks

" ‘ 4 ° X X 33,48,55,57 are missing picce of blade due to FOD
4-T 50 * All X X Light erosion light FOD

“ " 2 " - X X 3, 25 have cracks
4{-B 50 " All X X Light FOD erosion

“ “ i o - X X " Crack on brace which is between blades 49 and 50

" " 2 “ - X X I'f, 13 have cracks

" o i “ - X X 23 has crack \
5T 47 “ All ) X X Light crosion B

o o 2 . - X 8,27 have cracks




€10°'GL00dSN'X3dl

$6YTTI0 SO 00104S TADX

MQS Inspection, Inc. 1920 OQakerest 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.
Date: _ 3-15-99 Station: Sherco

'IDENTIFICATION OF

DIAPHRAGM BLADING DEFECTS

NB= Nozzle Block
FOD = Foreign object damage

WO#__ 07-F3389

Technician:

Turbine #: 170X819

Unit No._3

MPUC Docket No. £999/AA-18-373, et al.
OAH Docket No. 65-2500-38476
Exhibit___(HJS-1), Schedule 4

Page 138 of 248

Michael T, Christensen, Level I, Doug Gertner, Level 11

v (Y £y et Fon
i EAAE lk. )
R wy_’){!;s‘" %‘Defcctr ?&‘ gt | £ Dl CaRiy 4l
- 1 Vt/mt - X X 24 has crnck
b “ 1 “ - X X 351s scparating in the weld repair ares
“ " k] " - X X 39, 44, 46 have cracks
5.8 47 “ All X X Light crosion i
“ “ 1 " - X X 44 has crack i
6-T 57 * All X X Light crosion
. " 1 " - X X X §7 has crack
" “ 2 " - X X 11, 13 have cracks
6-B 57 ° All X X Light crosion
" * 10 “ - X X 2,12,32,33,39,41,47,50,51,53 have cracks
“ “ 3 " - X X 9,11,13 have cracks
7-T 39 4 " - X X 13, 16, 18,26 have cracks
“ " 2 “ - X X X Weld cracked on braces which are between blades 38 and 39
7-B 39 1 * - X X #1 has crack
Gen
8-T 61 Yi/mt All X X Severe crosion, FOD
“ “ 14 “ - X X 1,14,19,21,22,24,28,31-33,46,48,50,52 have cracks
“ “ 1 * - X X IVeld cracks on brace which is between blades 60 and 61
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MPUC Docket No. E999/AA-18-373, et al.
OAH Docket No. 65-2500-38476

MQS Inspection, Inc. 1920 Oakerest Avenue, Roseville, MN 55113

Form 27.309 ~
IDENTIFICATION OF

DIAPHRAGM BLADING DEFECTS

Sketch is looking at steam inlet side of diaphragm.
First blade on left side would be No. I-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. NB = Nozzle Block
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 the discharge side we only need to indicate
with “X” where the crack or defect occurred, in proper L
column and the length of the defect.

Date: __3-15-99 Station: Sherco WO#__ (07-F3389
Turbine #: 170X819 Unit No._3 Technician: Michael T. Christensen, Level 11, Doug Gertner, Level 11
X Erosion FOD
X X 2,6,13,15,23,27,28,32,39,40,47,50 have cracks
X Weld cracked on brace which is between blading 60 and 61
X X Heavy FOD, severe erosion
X 3,8,15 are missing part of blade due to erosion
X X 6,8,11,14,17,19,20,24-29,36,49-53,55 have cracks
X 30,31,58 have cracks
X X Erosion FOD
X X 1-5,8,10,11,13,27,28,30-34,36,39,40,57-60 have cracks
X 46 has crack
X X FOD crosion
* " 2 " - X X 5,38 have cracks
¢ “ I “ - X X 32 has crack
* “ 3 ‘" - X X 3,19,27 have tears
® " 4 ‘ - X X 5,11,36,40 have cracks
* " 2 “ -- X . X 9,12 have cracks

o Exhibit_._(HJS-1), Schedulé'4

Page 139 of 248
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MQS Inspection, Inc. 1920 Oakerest 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 fop 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.

Date:_ 3-15-99 Station: Sherco WO#

IDENTIFICATION OF
DIAPHRAGM BLADING DEFECTS

NB= Nozzle Block
FOD = Foreign object damage

07-F3389

Unit No._3 Technician:

MPUC Docket No. E999/AA-18-373, et al.
OAH Docket No. 65-2500-38476
Exhibit___(HJS-1), Schedtile 4

Page 140 ofi248

Turbine #: 170X819

Michael T. Christensen, Level 11, Doug Gertner, Level 11

) o R W O] ? TR s et
ERIngEy X ;;A:rzc,s‘z s T e S v SV C Ty pe Defects B« m* e
X X FOD crosion
" “ “ - X X 4,11,12,25 have cracks
“ “ 1 " - X X 15 has crack
s ° 1 * - X X Web cracked in previous weld repair arca at blade #32
Turb.
9-T 43 * All X X Light crosion, FOD
“ “ 2 “ - X X 19, 21 have holes |
“ " 7 “ - X X 2,5,17,25,34,33,38 have cracks
“ " 6 “ - X X 13,19,29,33,40,42 have cracks
“ © 2 “ - X X X Welds cricked on braces between blades 42 and 43
Turb.
9-B 43 " All X X Erosion FOD
“ " 1 “ - X X 14 has crack
- . 1 " - X X 36 has crack
“ " 3 * - X 7,9,13,22 previous repair areas cracked
" “ 1 “ - X i Inner web cracking between blades
Gen.
10-T 37 " All X X Light FOD
“ " 1 “ - X X \Weld on brace hns'severe crosion between blades 36,37




MQS Inspection, Inc. 1920 Oakerest 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. I-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 delect occurred, in proper
column and the length of the defect.

IDENTIFICATION OF
DIAPHRAGM BLADING DEFECTS

NB = Nozzle Block

FOD = Foreign Object Damage

MPUC Docket No. E999/AA-18-373, et al.
OAH Docket No. 65-2500-38476
‘Exhibit___(HJS-1), Schedif 4

Page 141 of 248

Date:_ 3-15-99 Station: Sherco WO#__ 07-F3389
Turbine #: 170X819% Unit No._3 Technician: Michael T. Christensen, Level 11, Doug Gertner, Level 11
atgl e mfi_f,m xInshecasiyBlades SR m!w
; “1{? b > lbi ([ 4
i {3 Method i oukaieds |74 Ring &2
37 Vi/mt All X X Light FOD
“ 6 “ - X X 3,28,30,31,34,36 have cracks
37 " All X X Erosion light FOD
" 2 o - X X 1, 16 have holes
37 “ All X X FOD
* 1 “ - X X 1 hus erack
" 2 " - X 11, 35 have holes in blade
63 . All X X Light erosion
* 2 “ - X X X 63 has cracks
63 ¢ All X X Light erosion
" 1 “ -- X X S has erack
' 1 * - X X 11 has crack
63 “ All X X Light crosion, FOD
o 1 “ - X X #52 has crack

L6VTTI0 SO 00I3YS THOX

910°GL00dSN'X3d1L
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MQS Inspection, Inc. 1920 Oakcrest Avenue, Roseville, MN 55113

Form 27.309
IDENTIFICATION OF
DIAPHRAGM BLADING DEFECTS -

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, NB = Nozzle Block
‘ 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 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.

MPUC Docket No. E999/AA-18-373, et al.
OAH Docket No, 65-2500-38476
*Exhibit__-(HJS-1); Schedltile 4

Page 142 of 248

1
1
i

Date:__ 3-15-99 Station: Sherco WO#__07-F3389
Turbine #:_170X819 Unit No._3 Technician: Michael T. Christensen, Level I, Doug Gertner, Level 1]
TRE isﬁﬂrﬂfﬁg%ﬂ% 1
! Cl3: %
qr iﬁ?"&gz i MethodX |
1 Vi/mt - X 63 weld is separating from brace
All X X FOD light crosion

o K 2 " - X 1, 63 have holes in blade
Gen
12-T 52 ' All X X Light erosion
12-B " 1 " - X X 23 has holes

“ u i " - X X 42 has crack
Turb.
12-T 52 * All X X Light crosion

“ B I v - X X 1 bas hole
12-B 52 " All X X Light crosion

“ v 2 " - X 16, 40 have holes

* " 1 “ - X X 42 has crack
Gen. :
13-T 60 " All Good \
13-B " 2 " -- X X 5,7 have cracks

u “ I “ - Outer web cracked at blade #41
Turb
13-T 60 “ All . X X Light erosion, light FOD
13-B “ i * - . X X 26 has crack
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MQS Inspection, Inc. 1920 Oakerest Avenue, Roseville, MN 55113

Form 27.309

IDENTIFICATION OF

DIAPHRAGM BLADING DEFECTS

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.

Date:__ 3-15-99 Station: Sherco WO#__07-F3389

NB= Nozzle Block
FOD = Foreign ebject damage

Turbine #; 170X819 Unit No.

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

- Bxhibit’__(HJS-1), Schedue 4

Page 143 of 248

S T

Technician: Michael T. Christensen, Level I1, Doug Gertner, Level 11

All X X Web cracked at #3 blade
All X X Light erosion
¢ X X Light erasion
All X X Light erosion
- X X 17 has tear
" “ 1 u - X X 18 has crack
LPA | TURB ]
14-B 71 B All X X Light crosion
" " 1 “ - X X 71 has crack
“ * 1 « .- X X 70 has crack
LPA GEN
15-T 19 2 u - X X 68, 79 fave eracks
15-B B 1 s - X X 19 has erack
* " [ " - X X 44 has cruack
LPA | TURB
15-T 79 « All X X ¥OD
“ “ 1 “ - X. X 79 has lear
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MPUC Docket No. E999/AA-18-373, et al.

MQS Inspection, Inc. 1920 Oakerest 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 nced to indicate

with “X” where the crack or defect occurred, in proper

column and the length of the defect.
Station; Sherco

Date:

3-15-99

Turbine #: 170X819

IDENTIFICATION OF

DIAPHRAGM BLADING DEFECTS

NB = Nozzle Block ;
FOD = Foreign Object Damage

WO#__07-F3389

Unit No._3

Technician:

OAH Docket No. 65-2500-38476
* Exhibit___(HJS-1), Schedule 4
Page 144 of 248

Michael T. Christensen, Level 11, Doug Gertner, Level 11

15-B 19 Vt/mt All X X FOD
“ " H * - X X Previous weld repair area cracked '
LPA GEN
16-T 36 “ All X X Light pitting
" * 1 “ - X X 36 has crack
LPA GEN
16-B 36 o All X X Light pitting
LPA | TURB
16-T 36 B All X X Light pitting
16-B 36 * - X Light pitting
o “ 1 “ - X 29 has crack
LPA GEN
17-T 40 “ Al Good
17-B 40 1 * - X 14 has erack
“ N 1 * - X X 22 has crack
LPA | TURB ’
17-.T 40 1 " - X X I has erack
u " 4 B -- X 24,25,26,27 have cracks
17-B 40 " - X Good ' )
)
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MQS Inspection, Inc. 1920 Oakcrest Avenue, Roseville, MN 55113

Form 27.309

IDENTIFICATION OF

DIAPHRAGM BLADING DEFECTS

Sketch is looking at steam inlet side of diaphragm.
First blade on left side would be No. [-T on top haif 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.

Date: __ 3-15-99 Station: Sherco WO#___07-F3389

NB= Nozzie Block
FOD = Foreign object damage

Turbine #: 170X819 Unit No.

Technician:

Michael T. Christensen, Level [I, Doug Gertner, Level I1

MPUC Docket No. E999/AA-18-373, et al.

OAH Docket No. 65-2500-38476
" Exhibit___(HJS-1), Schedule 4
Page 145 of 248

18-T 40 1 Vt/mt -- X X 22 has crack
* “ 1 “ - X X 32 has crack
“ - ] B - X Right side horizonta! joint cracked in weld area
18-B 40 1 w - X X 37 previous repair area separating
“ * 1 “ - X I.eft side horizontal joint cracked in weld area
LPA | TURB |
18-T 40 1 B - X X Web cracked at biade #40
* " 1 " - X Right side horizontal joint cracked in weld area
18-B 40 | “ - X X 18 has crack
“ " i E - X X 35 has erack
B " 1 " - X Left side horizontal joint cracked in weld area
“ * 1 “ - X Left side fit key racked
LPA GEN
19-T 30 7 “ . X X 16,17,19,20,23-25 welds cracked
. " 3 “ - X X 6,7,29 welds cracked
19-B 30 [ “ - X X £ weld cracked
. 30 4 “ - X X 23-25, 27 welds eracked
LPA TURB
19-T 30 2 " - i X X 17,24 welds eracked
“ “ 2 " - X X 19,2 23 welds eracked
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MPUC Docket No. E999/AA-18-373, et al.

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 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.
Date:__3-15-99 Station: Sherco

IDENTIFICATION OF

DIAPHRAGM BLADING DEFECTS

NB = Nozzle Block
FOD = Foreign Object Damage

WO#__ 07-F3389

Turbine #: 170X819 Unit No._3

Technician:

OAH Docket No. 65-2500-38476
Exhibit___(HJS-1), Schedutke 4
Page 146 of 248

Michael T. Christensen, Level 11, Doug Gertner, Level 11

X X 10,14,22,25 welds cracked
X X 2,3,5 welds cracked
X X Light erosion, light FOD
X X Light erosion, light FOD
" * 1 “ - X X Previous weld repair separatcly at 57
LPB | TURB
14-T 71 " All X X Light crosion, light FOD
N “ 1 " - X X 63 has erack
14-B 71 * All X X Light FOD light erosion
LPB GEN
15-T 79 * All X X FOD erosion
“ 79 * - X Previous weld repair areas bending and rolling over
15-B 79 2 B - X 2,76 have holes
" u 1 " - X X 74 has crack
“ “ 1 “ - X X 52 has crack
LPB | TURB
15-T 79 " - Good
15-B 79 “ - Good
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MPUC Docket No. E999/AA-18-373, et al.

MQS Inspection, Inc. 1920 Oakerest 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 tota} 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 damage

OAH Docket No. 65-2500-38476
© Exhibit___(HJS-1), Schedule 4
Page 147 of 248

Date:__ 3-15-99 Station: Sherco WO#__07-F3389
Turbine #: 170X819 Unit No._3 Technician: Michae! T. Chliristensen, Level 1), Doug Gertner, Level 11
b 5 e
i Ral T8O
FPanRing b ebide|cdefect b
X - X Light pitting
X X Light pitting
X X Tight piting -.
X X Light pitting '
Good
X Lift side horizontal joint cracked in weld arca
X X Web eracked at blade #13
Iy
X X 33 has crack
X X 10 has crack
18-T 40 1 “ - X Right side horizontal joint cracked in weld area
18-B 40 1 * - X Left side horizontal joint cracked in weld arca
* * 1 * - X X Repair area separating at Blade #1
LPB | TURB ’
18-T 40 1 N - X Right side horizontal joint cracked in weld area
18-B 40 1 s - X Left side horizontal joint cracked in weld arca
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MPUC Docket No. E999/AA-18-373, et al.

MQS Inspection, Inc. 1920 Oakcrest Avenue, Roscville, MN 55113

Form 27.309
IDENTIFICATION OF

DIAPHRAGM BLADING DEFECTS

Sketch is looking at steam inlet side of diaphragm.

First blade on left side would be No. 1-T on top haif 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. ' NB = Nozzle Block

FOD = Forcign 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: Sherco WO#__ 07-F3389

y

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

OAH Docket No. 65-2500-38476
-Exhibit___ (HJS-1), Schedu‘}.f; 4
v Page 148 of 248

1 2 weld cracked
* * 8 “ - X X 3,8,11,12,14,26-28 welds eracked
“ " 5 B - X X 3,21.8,24,26 welds cracked
19-B 30 2 " = X X 25,27 have cracks
. " 1 » - X X 26 weld cracked
u “ 20 " -~ X X 1,2,4-7,9-11,14,16-18,21,22,26-30 welds cracked
“ " 8 " - X X 6,8-11,23,24,29 welds cracked
LPRB TURB
19-T 30 9 “ - X X 1,6,10,16,18,20,21,27,28 welds cracked
“ * 1 “ - X X 11 weld cracked
19-B 30 5 “ - X X X 4,9,21,26,29 welds cracked
“ “ 8 » - X X 1,2,10,11,16,19,27,30 welds cracked
@ " 1 “ - X X 24 weld eracked
“ “ 5 “ - X X 10,11,19,20,30 welds cracked
“ “ 11 @ . X X 3,5,13,14,16,17,22-24, 26,28 welds cracked
B “ 4 ‘ -- X X X 9,12,15,19 welds eracked
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!

\

Form: 22.311

Client: NSP

TURBINE COMPONENT REPORT'

Turbine #_170X819 Unit #; 3 Item: Packing Glands

Station: Sherco

Date:_3-15-99 Technician:__ Michael T. Christensen, Level I1

R D S HiD DO AT EAN:

VIR BTy

T [T AU Ea Th e [ s e R T e cA R Camme At s BN

N-1 X Both halves inner & outer revealed no recordable indications
N-2 X Roth halves inner & outer revealed no recordable indications
N-3 X Both halves revealed no recordable indications.
N-4 X Both halves revealed no recordable indications.
N-5 X Both halves revealed no recordable indications.
N-6 X Both halves revealed no recordable indications.
N-7 X Both halves revealed no recordable indications.
N-8 X Both halves revealed no recordable indications.
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MQS Inspection, Inc.
Form: 22311
TURBINE COMPONENT REPORT

Client: NSP Turbine #_170X819 Unit #: 3 Item:__Casings

Station: Sherco ‘Date:_3-15-99 Technician:__Michael T. Christensen, Level II

I.P. outer casing X X Lower casing half revealed no recordable indications, upper half #2
Fit on gen. End has a 2-1/8" long crack at 61” from right side horz. Joint

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

L.P.-B casings X X Diaphragm fits show physical damage. (rubbing) inner (upper half)
#2 access cover weld is cracked in base metal. 5.25” on the turbine
End, 13.5” long crack at 61” from access cover described previously,
Crack is in base metal on the turbine end. Lower half revealed no
Indications

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

LP. #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.

L.P. #2 Inner casing X X Lower halves for the turbine & generator endsd revealed no recordable
Indications Upper half generator end revealed eracking on the left
And right hand side horizontal joints, upper half turbine end revealed
No recordable indications.




920°SL00dSN'X3dl

LOSTZIO SO ©9194S TADX

MQS Inspection, Inc.

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

" Exhibit___(HJS-1), Schedule 4

Page 151 of 248

Form: 27311

TURBINE COMPONENT REPORT

Client: NSP

Turbine #_170X819 Unit #:

Station: Sherco

Date: 3-15-99 Technician:

3 Item:_Valve Comp.

Michael T. Christensen, Level 11

i

N

X

S

T : Cpety TS VYR TR

ii&iy seat,wdis~c & séat, and the stem revealed no recordable 'indications.

Equalizer valve X X

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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Form: 27.311

TURBINE COMPONENT REPORT

Client: NSP Turbine #_170X819 Unit #: 3 Item: _Misc.

Station: Sherco Date:_3-15-99 Technician:__Michael T. Christensen, Level 11

S

TR R TRTTANT:
T AT A
3 %;. BT

/cm‘émwrmwwm

Gen. For blades (60) _ s noted.
Misc. turning gear pieces X X No defects noted.
Generator retaining rings X X No defects noted.
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MQS Inspection, Inc.
: Form: 27.311
| TURBINE COMPONENT REPORT
Client: NSP Turbine #_170X819 Unit #: 3 Item:__Exciter

Date: 3-15-99 Technician:__ Michael T. Christensen, Level 11

Station: Sherco

Aﬂ

vm"i”ﬂ"‘ﬂ ke :
0.D. of rings examined, no defects noted

Exciter retammg rmgs

Collector end (lwr.) — excessive rubbing.
Collector end (upper) — excessive rubbing with a 4" long crack on the
Bottom of the inboard side.

Bearing X X X

Turbine end (Iwr.)— light sporadic disband around edges.

Turbine end (upper) - light sporadic disbond around edges, with a crack
7/16” long, 4-3/8” from left horizontal joint and 1-1/4" from inboard
Side, another crack 3/8” long, 1/16” from right side horizontal joint %"
From inboard side and a 3/8” long crack, 7/8” from right horizontal
Joint at the outboard side.

3 assemblics NDE'd acceptable, #33 inboard has a 2-3/4” long crack
In the webbing.

Seal assemblies (4) X X
(boiler feed pump port)

Rings (4) X | X
(boiler feed pump port)

NDE acceptable

Exciter shaft X X No defects noted on excisable shaft, journals & coupling
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MQS Inspection, Inc. |
: Form: 27.311
TURBINE COMPONENT REPORT
Client: NSP Turbine #_170X819 Unit #: 3 Ttem:_ Bearings
Station: Sherco Date: 3-15-99 Technician:__ Michael T. Christensen, Level IT

!: .Q. i? !~$("q ? }vfi}r Est quml : e S e e T _‘_lll. ‘g‘nw‘f‘ﬁbmiuﬂéﬂw
nght sporadxc drsbond around edges of bearings, light pitting,

Thrust Bearmgs

A3

X
#1 Bearing X X X Upper half bearing has randomly isolated 1/8” diameter areas of disbond
#4 pad one area and #5 pad twelve areas.
“ X X X Lower half bearing has light sporadic disbond around edges of bearing
Pad #61 has a 1.5” diameter area of disbond and pads 7 and 6R have
Cracks in babbit, see attached sketch for focations.
#2 Bearing X X X Upper half bearing has light sporadic disbond around edges of bearing

Pads. Pads #3, #4 and #5 have disbond see attached sketch for
Locations. #3 and #4 pads have cuts in babbit near the governor end

“ : X X X Lower haif bearing has light sparadic disbond around edges of bearing
Pads. Pads #6L, #7 and #6R have disbond. See attached sketch.

#3 Bearing X X X Upper half bearing #3 pad m;issing a /4" X1/4” piece of material on the
: Generator end.
“ X X X Lower half bearing #6L pad and #7 pad have light sporadic disbond

Around edges

620°GL00dSN' X3 Al

0ISTTIO SO 0219YyS THDX
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1
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i

MQS Inspection, Inc.
Form: 27.311
TURBINE COMPONENT REPORT
Client: NSP Turbine #_170X819 Unit #: 3 Ttem:__Bearings (contd.)
Station: Sherco Date:_3-15-99 Technician: __ Michael T. Christensen, Level II
#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 bearing #6L & #7 have disbond on the governor end
See attached sketch.
#5 Bearing X X X Upper half bearing has light sporadic disbond around the edges with light
Pifting in the middle of the pad. Pad also has disbond and cracking
Sce attached sketch. ' -
“ X X X : Lower half bearing has light sporadic disbond around the edges with ]
Cracking and disbond, see attached sketch.
#6 Bearing X X X Upper ;half bearing hs light sporadic disbond 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 disbond on the left and right

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

See attached sketch.

0€0°SL00dSN'X3dlL
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Form: 27.31)

TURBINE COMPONENT REPORT

Client: NSP

Station: Sherco

# Bearmg

Turbine #_170X819 Unit #: 3 Item:__Bearings (contd.)
Date:_3-15-99 Technician: __ Michael T. Christensen, Level IT

£l i e B 1 i .
Upper half bearing #3 & #5 pad have hght sporadnc dlsbond around

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

“

X X Lower half bearing #6L. & #7 have disbond on the governor end

Sec attached sketch.

#5 Bearing

X X (- Upper half bearing has light sporadic dishond around the edges with light

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

See attached sketch.

X X Lower half bearing has light sporadic dishond around the edges with

Cracking and disbond, see attached skeich.

#6 Bearing

X X Upper ;half bearing hs light sporadic disbond around the edgees of the

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

See attached sketch.

3

X X Lower half bearing has light sporadic disbond on the left and rlght

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

Sec attached sketch.
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. . . . ' Page 157 of 248
IVI\{ O Turbine Inspection Progran- Form 27.319.0, Rev.0 age 1210
Turbine Component Report 4
Client:___ A/S P . MQS Work Order No. 0255.:399 Sheet __ [ of 70
Station:__Sherco Unit:_ 3 Date: 3-i5-G9
%/ _ Bea(‘iﬂs Pads 6“”‘”“‘}
By
&
At
“
A K \Q
:'\ VA S +
=~ 9] }& % Q \Q\ AU( 8
\/ . Q < ) g W
@Q——p{ - T \\i’ { T >
A e ‘ 3 Ry
- ) ¥ o
& e \ s :
¢ L 7 G R

Technician:

"Level_g= Dale_2-1S-99 _
Technician:

Level ZZZ Dale:_3-15-99

C¢€0°SL00dSN' X3 Al
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Form 27.319.0, Rev.0

IVIAL D Turbine Inspection Program'-

Turbine Component Reporl ] '
Client:__ NS P MQS Work Order No. OzFﬁﬁ‘&? Sheet _z of 20
+ Station__sherca Unit:~ 2 , Date:_3-($-49-
| 4 Peaping Tads (UPP‘“)
'B-SL-I\J
. ¥
frr I T T ' , , o
A “desdon
Jo* ] o }o h ’ | ]:) Cac] -
| 5 '4 rcjl'j’éon/ » Gth ;77;&3(/,'! 3% VJ\}M‘ JW‘ 3&
g™ X A .- N s
. W gy et 3| iyt <
w17 T - 5\+h AN
SN l W | ‘ (¢
" G desbond th . b
st A ~ b N
, L‘?‘I i Yt~ T , 1 & <
3“4 L 7‘ - '3“‘ 7\ . th /9"‘
’ / T ‘ }I 7 ol 3% " N gbend ‘ th . 376’*3.'51.,,.,(
| " a1 e - . 5 dish
‘ﬂ 7 D"Sidq(} v N I’{ . 4 'Dw\ : JY% lbbm!
. T | % . ' . “
? éou = V\c{ , . Boué‘h\:(f Gou E m:{ i (D {:rd.\s éem E nd
: : LI "y
@ot}e{h:[j #3 ?aa '#5 Pa«f ol : a’z./ 24

Level — Date:_3-18-99
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Technician; )
. Technician:

Level 2727 Date:_3-15-9%




¥€0°'GL00dSN'X3'HL

SISTTIO SO ©01YS DX

MPUC Docket No. E999/AA-18-373, et al.
OAH Docket No. 65-2500-38476
" Exhibit___(HJS-1), Schedui¢ 4

1V “urbi ‘ . : Page 159 of 248
\={ O Turbine Inspection Program'- | Form 27.319.0. Rev.d age 159 0
= | X Turbine Component Repaort ! | -
Client___ A/S P - - ~ MOS Work Order N ; :
Stalion__Sherco Unit QS Work Order No. 07/.338¢ x Sheet 3 of /¢
CEN i . Date: 3-/5-49
#2 534«%/\7 Rd 5 Z-"‘“ﬁ')
s N . . r
Q”‘ ._.l_. \-__‘L .{\\( 3*)‘ ' .gp‘ | ‘//‘4 AisL,nJ
Hh 7"&’)‘00"& é .’!4 "
ral v, .
& i ¥ ' l, t \,\ -
0t ’ ”'\ on )
gt [ 5 disbond 5 WL 54 5
: ‘/“‘ Li"\ | | ;’eh (__3:'
: \ P . : \1{;(_\15&1 |
' 7:715[’0“/ "‘,
15' , 4 'f,( : 7 c}iﬁéont)d/ ,ﬁ*
Nodas  Gou ek s Gov end | odds Gou <nd
6L P “7 pd R R

Z 2. ) .
Technician: ¢)),.;//Z"C%/§4"'-" Level_=zz= Date: 2-15-99

chhnician;_?%du V&5 Level Z Date:_3-18-95
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Form 27.319.0, Rev.0

“Turbine Component Report

.Client: NS P .

MQS Work Order No._07F 3349

Station:___Sherco Unit: 3

#4 lowepr

Sheet & of /0
- Date: J-45-99

T
AN

SRS

A A

Gov.
END

LR

S Y o eees T AT T e v W S A
BXSHORY 303

e

N
TR

RS S
RIS

S

RS TS

Gaw
END

2oL

Dvbbonded 79" wide /\\/"

=7

Technician: #77, . /7~ 3
Technician:_7/ b Dita

d

Level -—— Date: 3-is-49 _
Level 2= Date: 3-15-99 -
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M Q S Turbine Inspection Plogram

Turbine Cowmponent Reporl.
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Technician:

Level 2z~ Date:___3-1s-q9 _.___

Client: a5 P MQS Work Order No.__07F.3389 Sheel 5 of /0
Station:_Shereg Unit:_ 3 Date: 3-/5-99
¥E5 |we. BS upp.
'7')2. from Nz. Towt 3 From He. Tond
© lm }Sﬁ;‘ 3/ (Ra(k
_ , ¢ fon
Z/n,xbﬁ k: ; I e By Right
nﬁbon : 'JOIn -
T q
]
' i @:N__g .T X T
~ x N b GEN.
255 !'/JI S—] ! YN | RN END.
™ ;
— O & e —>
O 4
O l 4
© o)
g = DcsLOnJ‘P&I areas
kOl::!:ch\'J ‘ & are /8" wide
; . ' Yo" Laiddh.
2 CRACK | _‘\N(,U__;
R\Vns 3]‘( o~
AW 10
LEFT sidc \LEFd side fe 0
o
< X - RepfeSents \\eav-’\] p»HrJ areds .
. Technician: MQM‘—" Level 7Z=Date:  3-15-99_ \ ’ :
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Form 27.319.0, Rev.0 :

Turbine Component Repaort lk!

Client___ pJ.5 P MQS Work Order No._ 07/ 8359 Sheet G of /0
Station:____Sherco \ Unit:_7 Date:_3-1S-99
> =
R
& O
i 2 O
W O
Bl 2 o
5 v i
{ =
) - >
Y [‘—*—f——»
b ! lf——’m-—-—a
V11,
Rk
A ; EhE
~—— D1 sbonded ’/e'w-Je.
) 2L lowe
Technician:_ Levél_E- Dale:_2-1$-99
- Technician:

Level & Dale:_z-i5-
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GEN.
END

28"

)

|

2

e
—
5K Gk
1 ¥

Form 27.319.0, Rev.0 Page 163 of 248

Turbine Component Reporl |
Client: VS P MQS Work Order No._07F-234 Sheel 7 of /0
Stalion__Sherco Unit .3 Date:_3-/5-G9

. Lefh sile Lcr-}r side '
1 \ ]
G | |— o ?3 E
R R |

r. .

= \ 1 GEN-

:5§

END

|

l
YA

L

{ .

& 7 up?ek

pl

le\oondﬂj .'/'a“ widt “4-4/

w Disbonded fo" wide-

B LoweRr

Technician: »2
Technician;

61STTI0 €O 0014S TADX

-
0

Cevel == Date: .3-15-99 _

Level_ZZ7 Dale:_3-18-99
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\/I Q S Turbine Inspection Prog'r'am
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Form 27.319.0, Rev.0
\ " Turbine Component Report
Client: __s P MQS Work Order No. O7F§5é’_9 Sheet 8 of /0
Station:___S herco Unit:__ 2 : Date: 3-/5-99 .
% LWR : E) U . J-:
- ;‘F)-‘———;—)
- T e a~ :_*\;—’ _’-E
= IR 8
8w ﬂ o 40_1— <5 » 3
—| o 2
> o
@
. ®©
GEN-
GEN. . v — s END
END 0O —
— | o _L=ls
. P
e | —|— =
L
g
‘z I
» ey
LeeT Side r :-1
- 5 o

Technician: M’f%f’——“

Technician:

Level 7i—=>Dale:__3-15-99 _
Level 2~ Dale:_3-15-92 -




070°'GL00dSN' X3 A1l

1267210 SO 023YyS TADX

VIO Turbine Inspection Program -

MPUC Docket No. E999/AA-18-373, et al.
OAH Docket No. 65-2500-38476
* Exhibit___(HJS-1), Schedule 4

Page 165 of 248
Form 27.319.0, Rev.0

Turbine Component Reporl

#7 5@0/(‘/13 C;;JPB '

b
Clive{n: ,/ﬂSFD ' MQS Work Order No. O?F?Séﬁ Sheet _g of /0
.S!alioni Sherea Unit:_=3 Date: 3—/5-97

C racks

Ny

p——

thl A«SL‘O‘\(

_— e —t—

A

O o

29% digkond

12" Sisliond

é‘ou Fnd f

L

e —
A —3

Technician:_ 272/, - /7~
Technician: © pea  ( frhrn

Level 77 —Pate:__3-15-99
Level = Dater_3-(5-6¢
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VIO Turbine Inspection Program'

7

MPUC Docket No. E999/AA-18-373, et al.
OAH Docket No. 65-2500-38476
-'?Exhibit_(H]S.rl), S_chedulé‘;{‘fl

Form 27.319.0, Rev.Q

Turbine Coniponent Repor( i

Client: ,{)5 P

Slation: EAMCQ h

i 3 MQS Work Order No. 9 72F 3 28‘3:
'A/O (5eaw?ﬂ3 /&#am)

Sheet 16 of 20

Date: 3 -1S-99

4m7nor <uf5 %l’/ﬂ‘ﬁ each

[L) ]

v
e

4
e

3

0000 (

L

Cov  Fod

o wewa.

U ¢raeks

“ Technician:_Z Yoy (o b,
o d ;

.. Technician: WZ;/‘?”C&ZA#'““L'EVSI:? Date: }’ /5"96’_.

Level .2 Date: 3-/15-99
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AppTe ST T mreenee o

: Page 167 of 248
MQS Inspection, Inc. 1920 Oakcrest Avenue, Roseville, MN 55113
: FORM 27.315
TURBINE INSPECTION PROGRAM
Ultrasonic Examination of Bolts & Studs
Client:_Northern States Power _MQS Work Order #;____07F3389
Station:_Sherco Unit3_Turbine No._170X819 Date:__3-15-99
ez 4 Total .Q;m& ﬁ;’# 1 nPlcc*“""’“ e
e e e
HP Outer
Cyl. Studs 44 44 0 No
IP Outer
1 Cyl. Studs 64 64 0 ) No
CRYV 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 ' B
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. Christensen, Level II, Douglas Gertner, Level I Date: _3-15-99

XCEL_Sherco_05_0122523

TR.EX.NSP0075.042
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MQS inseecrion, inc. TURBINE INSPECTION PROGRAM
NDE TECHNIQUE RECORD/ MAGNETIC PARTICLE Form: 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: MQS INSPECTION, INC. PROCEDURE: 27.D.300 Rev.0 - Section 4
PRECLEAN:
MATERIAL: NA : METHOD NA BATCH No: NA
TN
EQUIPMENT: MAGNAFLUX @égl/ P500 SIN: 78108 .
(CIRCLE ONE)
CURRENT:

AMPS: |Head Shot NA Coif Shot: 1500 amps | Other Info:

Contact Material: COPPER 4/0 Cable

RATED MAXIMUM AMPERAGE: 4,000 METHOD: CONTINUOUS
YOKE:  PARKER /(" MAGNAFL SIN:  e007-v9
CURRENT: AC DC  FIXED AMPERAGE .

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

MATERIAL.: MAGNAFLUX 14A BATCH No: 98C074 APPLICATION: Spray
(Redi-Bath)
CARRIER It BATCH No: NA
14AM BATCH No:  97F0SK
GREY DRY POWDER: TYPE: #1 Grey BATCH No: 91F050
RED DRY POWDER: TYPE: 8A Red BATCH No: 950009
DEMAG: METHOD: AUTOMATIC REQSTAT 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 resuits on appropriate Turbine Inspection form. Attach sketches or additional information as applicable.
LEVEL Il APPRQVAL: TECHNICIAN / Level: ) DATE:
Kenneth J. Olson Michaet T. Christensen, Doug Gertner 3-15-99

XCEL_Sherco_05_0122524

TR.EX.NSP0075.043
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MQS . INSPECTION, INC.

Page ToY ot 244

TURBINE INSPECTION PROGRAM

.

NDE TECHNIQUE RECORD/LIQUID PENETRANT

Form: 23.08A Rev. Org.

DATE: 3-15-99 PAGE of
CLIENT: Northern States Power WORK CRDER No: 07F3389

STATION: Sherco UNIT 3

TURBINE No 170X819

SPECIFICATION: MQS INSPECTION PROCEDURE: 27.D.300 Rev.0 - Section 9

PRECLEAN:
MATERIAL:  NA

METHOD - NA

BATCH No: NA

DRYING TIMET  NA

PENETRANT:
MATERIAL:  SKL-SP

MATERIAL: Z1L-60D

BATCH No: 98M02K

BATCH No: 98L.108

APPLIED BY: Sprayl
brush

DWELL:
APPLIED BY: Spray

DWELL: 30 min.

Denatured

EXCESS PENETRANT REMOVAL.:

MATERIAL:  SKC-S

MATERIAL: Alcohol

Wipe  BATCHNo: 98LO8K

wipe BATCH Na: NA

DRYING TIME: 5 min.

DRYING TIME: 5 min.

DEVELOPER:

MATERIAL:  SKD-S2

BATCH No: 98804K

APPLIED BY: Spray

DEV. TIME 10 min.

POSTCLEAN:

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 Il APPROVAL:
Kenenth J. Olson

TECHNICIAN / Level.

DATE:

Michael T. Christensen, Doug Gertner 3-15-99

XCEL_Sherco 05_0122525

TR.EX.NSP0075.044
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MQS INSPECTION, INC.

TURBINE INSPECTION PROGRAM

NLE TECANIQUE RECORD 7 ULTRASONIC

Form: 22.15A Rev. Org.

DATE: 3-15-99

CLIENT: Northern States Power

WORK ORDER No:  07-F3389

STATION; Sherco

TURBINE No 170X819

PAGE of

UNIT: 3

SPECIFICATION:

STUDS / BOLTING

BABBIT BEARINGS MQS INSPECTION, INC.

MQS INSPECTION, INC.

PROCEDURE: 27.D.300 Rev.0 - Section 7

PROCEDURE: 27.D.300 Rev.0 - Section 8

EQUIPMENT : _— -

Unit Mfg.: Krautkramer Model:  USK-7B 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

CABLE: LENGTH: 6ft
Calibration Block: 1IW Block

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

TYPE: BNC / BNC * CIRCLEONE)

Babbit bearing cal. Std.

Couplant: Aquasonic 100

Turbine Oii

S/IN:  AD1515

SIN: GTM-31

Batch No.: H-386

Batch No.: NA

PROCESS

Special Instructions:

Method: CONTACT Scanning: MANUAL

Inches / Second: < 68"sec. Overlap 25%

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

LEVEL ilf APPROVAL:
Patrick J. Haggenmiller

TECHNICIAN / Level:

Doug Gertner, Lvil [oaTe:

Michael T. Christensen, Level || 3-15-99

XCEL_Sherco_05_0122526

TR.EX.NSP0075.045
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MQS inspecTion, inc. TURBINE INSPECTION PROGRAM - -
NDE?ECHN!QUE RECORD / VISUAL EXAMINATION Form: 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: MQS INSPECTION PROCEDURE: 27.D.300 Rev.0 - All Sections

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

RESULTS:
Bearings showing disbond 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.

intecept valve screen has cracked weldds and undercutting of welds

LP-B 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 form. Attach sketches or additional information as applicable.
LEVEL Hl APPROVAL: TECHNICIAN / Level: Doug Gertner, Lvi.li DATE:
Kenneth J. Olson Michael T. Christensen, Level || 3-15-99

XCEL _Sherco_05_0122527

TR.EX.NSP0075.046
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MQS Inspection, Inc.

1929 Oaxores
MN 55113

Rosevilie,

Northern States Power
Accounts Pavable

Rod 93b64

Minneapolis,

ATTN:
BP.D.

{51

Description of Parts:

Their Our

Count Count Part Mumber

i Avenue Phone {(H22)033
3

Fax {(pl2)5
CERTIFICATION OF INSPECTION

CERTIFICATION # v7-F3389
Customer # @73310
Lab # ..... D7
Custom=2y Jobs#

Shipping Doc #

"Customer PO %

Date Completed @3/12/99

MN

o
Y

544

[es)

2y 320-589

Description

o e e e e e e i T T T e o S B 2 T S R R S D S L2 o I e i s 2 i s o S e e T s e s

TWO
GENERAL ELECTRIC TURBINE UNIT #3
AT SHERC STATICN, EBECKER, MN

. e e A e

Spaciification MOS8 IN3SPECTION

Procedurs ...

MAGNETIC PARTICLE, LIQUID PEMNATRANT

27.D.30¢ REV @ .

Azceptance Criterta REPORT ALL FINDINGS TC CLIENT : v

Pemarks:
See report.

1y :
e Y . .
skt A A ST S b gy A o
MQS Inspecticn, Inc.
Lo R A b, e —

XCEL Sherco 05 0122528

TR.EX.NSP0075.047
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October 6, 2008 to October 29, 2008

M & MR NDE Inspection Summary

Report Date: 10-29-08

Prepared By: = ,

L Cp Dahlmyan NSP, et al v GE
r. N iali EX

Sr. NDE Specialist XA —
Richard G. Stirewalt
Stirewalt & Associates

TRIAL EXHIBIT §

N
9|
x|
i
=]
1l
=
ES
g
x|
9

0077

\WFNPESGO01iHome\DHLLO1\CDRIVE\DATA\DHLLO1\WWORD\TUR BINE\REPORT Sisherco3108Sherco3\08sh3rpt.doc

XCEL_Sherco_05_0128821

TR.EX.NSP0077.001
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Sherburne County Generating Station
Unit 3
M & MR NDE Inspection Summary

Page 174 of 248

I 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

Page(s)
2

@ Orhw

10 & 11

12

13& 14

15

WFNPESGOO01\Home\DHLLO1\CDRIVE\DATA\DHLLOY\WORD\TURBINE\REPORTS\sherco3\108Sherco3\08sh3rpt.doc

XCEL_Sherco_05_0128822

TR.EX.NSP0077.002
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Sherburne County Generating Station
' Unit 3
M & SP NDE Inspection Summary

Introduction

DESCRIPTION:
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 KW at 3600 RPM

Turbine No. 170X819

Generator S/N: 180X819

Exciter S/N: 316X270

WFNPESGO01\Home\DHLLON\CDRIVE\DATA\DHLLOTWWORDYTURBINE\REPORT S'sherco3108Sherco3\08sh3rpt.doc

XCEL_Sherco_05_0128823

TR.EX.NSP0077.003
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SHERCO UNIT 3 OUTAGE
SUMMARY LISITING

(i LOW PRESSURE ROTOR A" B

Component ltem Method

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-O 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

WFNPESGO01\Home\DHLLO1\CDRIVE\DATA\DHLLOT\WORD\TURBINE\REPORTS\sherco3108Sherco3\08sh3rpt.doc

XCEL_Sherco_05_0128824

TR.EX.NSP0077.004
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SHERCO UNIT 3 OUTAGE
SUMMARY LISITING

LOW PRESSURE ROTOR "B" |

Component ltem Method

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

WFNPESGOO01\Home\DHLLOT\CDRIVE\DATA\DHLLO1\WORD\TURBINE\REPORTS\sherco3\08Sherco3\08sh3rpt.doc

XCEL_Sherco_05_0128825

TR.EX.NSP0077.005
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SHERCO UNIT 3 OUTAGE
SUMMARY LISITING

| LOW PRESSURE STATIONARY "A" GENERATOR END J

Component ltem Method

Bearings

#6 Lower Half Less than 5%
Debond
bands(2) at
6%" to
%"from
edge and 9
to 15%"
from horiz.
Wiped at Less than 5%
#6 Upper Half NAD Wipedat | Less thz
5/8"to 7
from edge
and 7 to
20 “ from
horiz.

small hole
to large

Upper Half

Lower Half

WFNPESGO01\Home\DHLLO1\CDRIVE\DATA\DHLLO1WORD\TURBINE\REPORTS\sherco3108Sherco3\08sh3rpt.doc

XCEL_Sherco_05_0128826

TR.EX.NSP0077.006
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SHERCO UNIT 3 OUTAGE
SUMMARY LISITING

[ LOW PRESSURE STATIONARY "B" TURBINE END |

Component ltem Method

Bearings

Micro- Wiped at Less than 5%
electrolysis | center Debond

band at 5 to
V2" from

#7 Lower Half

Wiped at Less than 5%
center 4- Debond

5/8” to
7%from
edge and
7to20"
from horiz.
small hole
to large
hole

#7 Upper Half

Lower Half Upper Half

WFNPESGO01\Home\DHLLO\CDRIVE\DATA\DHLLOT\WORDXTURBINE\REPORT S'sherco3108Sherco3\08sh3rpt.doc

XCEL_Sherco 05 0128827

TR.EX.NSP0077.007
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SHERCO UNIT 3 OUTAGE
SUMMARY LISITING

| GENERATOR - GENERATOR END |

Component ltem Method
Bearings =
v
#9 Lower Half Pcl)r;ssity on D?asbsond
corner
#9 Upper Half NAD Less than 5%

Lower Half

Upper Half

WFNPESGO001\Home\DHLLO1\CDRIVE\DATA\DHLLO1\WORD\TURBINE\REPORT S\sherco3108Sherco3\08sh3rpt.doc

XCEL_Sherco 035 0128828

TR.EX.NSP0077.008
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SHERCO UNIT 3 OUTAGE
SUMMARY LISITING

L

VALVES

Component

ltem

#1 CONTROL VALVE

Studs (9@ 1-7/8 x 11.70

Stem Threads
Plug Seat Sent out
Valve Seat NAD NAD
Bonnet =
Nuts (12) NAD
Studs (11) NAD
#2 CONTROL VALVE
Stem Threads NAD NAD
Plug Seat Sent out
Valve Seat NAD
Bonnet — NAD
Nuts (12) NAD
Studs (11) NAD
#3 CONTROL VALVE = e
Stem Threads NAD NAD
Plug Seat Sent out
Valve Seat NAD NAD
Bonnet NAD
Nuts (12)
Studs (12)
#4 CONTROL VALVE
Stem Threads NAD
Plug Seat Sent out
Valve Seat NAD NAD
Bonnet
Nuts (12)
Studs (12)
VENTILATOR VALVE
Plug Seat
Valve Seat

WFNPESGO01\Home\DHLLO1\CDRIVE\DATA\DHLLO1\WORD\TURBINE\REPORTS\sherco3108Sherco3\08sh3rpt.doc
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XCEL_Sherco_035_0128829

TR.EX.NSP0077.009
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SHERCO UNIT 3 OUTAGE

SUMMARY LISITING
| 32 BOILER FEED PUMP B
Component Item Method
Turbine End :
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 ¥4” width %
length of blade.

Row (L-0) Covers Minor erosion on tenons

Struts Bottom half south side bottom strut on
NW weld cracked, not noticeable until
pressure applied: northeast corner of
north side appears cracked.

Struts Above conditions corrected by weldin

Build up on blades

WFNPESGO01\Home\DHLLO1\CDRIVE\DATA\DHLLOT\WORD\TURBINE\REPORTS\sherco3108Sherco3\08sh3rpt.doc

XCEL_Sherco_05_0128830

TR.EX.NSP0077.010
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SUMMARY LISITING
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| 32 BOILER FEED PUMP VALVES

Component ltem Method

#7 High Pressure Control
Valve Seat

Plug
Studs (7 @ % x 6)

High Pressure Stop
Valve Seat

Plug

Strainer
Studs (10 @ % x 6.3)

Low Pressure Stop

Valve Seat

Plug Seat

Pzr Seal Head
Back Seat

Stem Back Seat

Back Seat

Back Seat Plug
Seat

Strainer
Studs (24 @ 1% x 8.45)

WFNPESGO01\Home\DHLLO1\CDRIVE\DATA\DHLLO1\WORD\TURBINE\REPORTS\sherco3108Sherco3\08sh3rpt.doc

XCEL_Sherco_05_0128831

TR.EX.NSP0077.011
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SHERCO UNIT 3 OUTAGE
SUMMARY LISITING

32 BOILER FEED PUMP VALVES ]

Component ltem Methéd

MT PT VT

Casing Studs (34 @ 1% x 6.25)

#1 Low Pressure Control

Plug Seat

Seat

#2 Low Pressure Control

Plug Seat

Seat

#3 Low Pressure Control

Plug Seat

Seat

#4 Low Pressure Control

Plug Seat

Seat

#5 Low Pressure Control

Plug Seat

Seat

WFNPESGO01\Home\DHLLOT\CDRIVE\DATA\DHLLO1\WORD\TURBINE\REPORTSsherco3'08Sherco3\08sh3rpt.doc

XCEL_Sherco 05 0128832

TR.EX.NSP0077.012
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SHERCO UNIT 3 OUTAGE
SUMMARY LISITING

(l 33 BOILER FEED PUMP |

Component ltem Method

Turbine End

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 V4" width %
length of blade.

Row (L-0) Covers Minor erosion on tenons

Struts NAD

WFNPESGO01\Home\DHLLO1\CDRIVE\DATA\DHLLO1\WWOR DATURBINE\REPORTS\sherco3108Sherco3\08sh3rpt.doc

XCEL_Sherco_05_0128833

TR.EX.NSP0077.013
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SHERCO UNIT 3 OUTAGE
SUMMARY LISITING

33 BOILER FEED PUMP VALVES |

Component ltem Method
MT PT VT uT
#7 High Pressure Control
Valve Seat
Plug

Studs (11 @ % x 6)

#7 High Pressure Stop

Valve Seat
from slag
removal -
Acceptable
Plug Sent out
Strainer

Studs (12 @ % x 6.3)

Low Pressure Stop

Valve Seat

Plug Seat

Pzr Seal Head
Back Seat

Stem Back Seat

Back Seat

Back Seat Plug
Seat

Strainer

Studs (24 @ 14 x 8.45)

\FNPESGO001\Home\DHLLO1\CDRIVE\DATA\DHLLO1WORD\TURBINE\REPORTS\sherco3108Sherco3\08sh3rpt.doc

XCEL_Sherco_035_0128834

TR.EX.NSP0077.014
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SHERCO UNIT 3 OUTAGE
SUMMARY LISITING

- 33 BOILER FEED PUMP VALVES |
Component item Method
MT PT VT uT
Casing Studs (33 @ 174 x 6.25)

#1 Low Pressure Control

Plug Seat
Seat
#2 Low Pressure Control
Plug Seat Replace
Seat Replaced

#3 Low Pressure Control
Plug Seat
Seat

#4 Low Pressure Control
Plug Seat
Seat

#5 Low Pressure Control
Plug Seat
Seat

WFNPESGO01\Home\DHLLO1\CDRIVE\DATA\DHLLO1 WORD\TURBINE\REPORTS\sherco3\08Sherco3\08sh3rpt.doc

XCEL,_Sherco_05_0128835

TR.EX.NSP0077.015
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SHERCO UNIT 3 OUTAGE
SUMMARY LISITING

I PROCEDURES, PERSONNEL & EQUIPMENT i
Procedures
STD-MT-6 Rev. 1 Wet Fluorescent Magnetic Particle Examinations With a Cable
Wrap

STD-PT-1 Rev. 1 Visible Solvent Removable Liquid Penetrant Examination
STD-UT-2 Rev. 1 Ultrasonic Examinations Of Babbitted Bearings
STD-UT-1 Rev. 2 Ultrasonic Examinations of Shafts, Studs, Pins and Bolts
STD-VT-1Rev. 0 General Visual Examination

Magnetic Particle:

Magnetic Field Indicator (Pie Gauge)
Wet Fluorescent Magnetic Magnaglo 20B Batch #88G067
Portable Inspection Unit Magnafulx KCH-3D S/N: 661001
Black Lights Labino
Liquid Penetrant
Penetrant - Visible solvent SKL-HF/S Batch #88J046
removable
Cleaner SKC-S Batch #00MO1K
Developer SKD-S2 Batch #95D07K
Ultrasonic
Panametrics Epoch Il S/N: 95061707
Harisonics 5 MHZ/.25” Dia. S/N: A3868
Sonotrace Ultrasonic Couplant Batch #: 96143
Personnel
MT PT uT VT
Dahlman, L. C. 11 il - il

\WFNPESGOO01\Home\DHLLO1\CDRIVEADATA\DHLLO1\WORD\TURBINE\REPORT S\sherco3108Sherco3\08sh3rpt.doc

XCEL_Sherco_05_0128836

TR.EX.NSP0077.016
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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
F 377
TRIAL EXHIBIT &

Date:
Richard G. Stirewalt
Stirewalt & Associates
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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.

PERIPHE NIC TES

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.

ANGL BORESO 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.

ROTO! TAIL NIC T

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 circumnferential
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.

GE-NSP00244100

TR.EX.NSP0300.002
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NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY #3

TURBINE #170X819

LP-B ROTOR, SERIAL #3567V1

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 2 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.
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.

GE-NSP00244101

TR.EX.NSP0300.003
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NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY #3

TURBINE #170X819

LP-B ROTOR, SERJAL #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 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 thesc
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

O Ve 4 4
G.S. Bullock, Senior Engineer
Life Extension Services
GE International Inc.
Schenectady, New York 12345

GE-NSP00244102

TR.EX.NSP0300.004



NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY #3

TURBINE #170X819

LP-B ROTOR, SERIAL #3567V1

PROPER'

SIMILAR TO ASTM

TENSILE PROPERTIES
Tensile Strength
0.02% Yield Strength

Elongation
Reduction of Area

IMPACT ENERGY

Charpy V-notch @ R.T.

A 470 Class 7

128.8-135.3
106.1 - 114.8
18.0- 22.0
61.0- 70.0

50-100 ft.1b.

ksi
ksi
%
%
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50% FRACTURE APPEARANCE TRANSITION TEMPERATURE (FATT)

*As Received
*Embrittled

* See text for further description.

CRACK GROWTH

da/dn vs. AK see appendix

TOUGHNESS

K, vs. To see appendix

-60°F
5°F

GE-NSP00244103

TR.EX.NSP0300.005
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Bullock, Gil S (PS, PSD)

From: Bullock, Gil S (PS, PSD)

Sent: Monday, March 22, 1999 4:36 PM
To: Peterson, Mark A (PS, PGS)

Cc: Murphy, Keith E (PS, LES)
Subiject: 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 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.

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 ROTOR INSPECTION

zax=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/0 Temp 714 Bore Dia 6.04
asaPORGING=== Serial #3567Vl

Rotor Type LPB Matl BS50A373B9 NiCrMoVv Vendor U.S. STEEL
Orig T.S. 135 KSI ARFATT: Measured -60 (Transverse) Assumed -60

$ P 0.006 . ASFATT: Assumed 5
===INSPECTION STATUS=== Repeatable YES
DATE

RECOM

===NDT RESULTS===a

Std Ultrasonics Axial Angle Beam Bore Visual Bore Mag Periph Mag
1 Inds ‘'NO Inds NO Inds NO Inds NO Inds NO Inds
0 Levels
0 Areas
0 Holding
0 Oriented
0 Radial/Axial
0 Inds with Comments
<.03 - <.03 EFBH
Dovetail Ultrasonjcs: Dovetajl Lifting:
Stg Ind/Ext LOE Notch Other
3G NONE NO .007 NONE
3T NONE NO .008 NONE
4G PS NO .013 NONE No Acriop
4T PS NO .016 NONE
==2=EVALUATION===
Limiting Conditions (Off Hold) Critical Crack Size
Indication 1/8" Semi-Cir Initial Sz Aft
Stg 6 Sz LCF o/s
o/s 89 Crit 1.167 1.498 15
(stg 6) 0.826 0.925 30

---nzvz. :'rx--

Recommendation: Reinspect After cz:s 6 3 Yrs Other

By: PAN Date: 03/22/99

MARK PETERSON BY¥(LT ~2732
V-MAC T 2449
E-Mawl 3727 79

GE-NSP00244105

TR.EX.NSP0300.007



MPUC Docket No. E999/AA-18-373, et al.
OAH Docket No. 65-2500-38476
Exhibit___ (HJS-1), Schedule 4

. . Page 196 of 248

Bullock, Gil S (PS, PSD)

From: clarify@schdba16.sch.ge.com[SMTP:clarify@schdba18.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.welis@ps.ge.com

Subject: 170X819 # 19990319-0040 Resolution "stm-amer-170X819,LPB,3567V1 Wheel Dovetail Sonic

Test" for NORTHERN STATES PWR CO - SHERBURNE - 003

Lo T-1-31 | o O 19990319-0040
ICNNO.....ooeeeeeeeer e,

Tubine ID........oiiieiiiieieenens 170X819
SiteID......ooee T170X819

Case Title....cc..ovveeeeireircceniceens stm-amer-170X81 9,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..........cccoveeieenen MARK PETERSON
Submitter (if other than above) ........ THOMAS WELLS
Current PAC Case Owner............. John Emerich

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

Case History - *** EMAIL IN 03/19/99 10:50:00 tom.welis@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 Gif 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 resuits.

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 Intemal Use Only

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

Page 1

GE-NSP00244106
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GE Energy Services

Keith E. Murphy Life Extension Services
Leade E i General Efectric International, Inc.
Toam r NDT Evaluation 1 River Road Schenectady, NY 12345
Phone: 518-385-4542, 842354542
Fax: 518-386-3178, 8*235-3178
Email: keith.murphy@geps.ge.com

cc: G. Builock 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
TESTS:
5/18/78 5/25/78
3/18/99 3/18/99

A complete radial periphery uitrasonic 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.

TE.

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

GE-NSP00244107

TR.EX.NSP0300.009
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3567V1
de M e ke Yo de Ao K dre doode ok Ao g ode e
COMPOSITE
B e e v e de e b de e e ke g de e ke e
CUSTOMER: NORTHERN STATES POWER COMPANY
STATION: SHERBURNE COUNTY #3 TURBINE #170X819

ROTOR TYPE: LPB

SERIAL #3567V1

AXIAL REF: GENERATOR END

CIRCUMFERENTIAL REF: Cal Hole at 180 degrees.

RADIAL REF: BORE DIA.
6.53
6.04

FROM TO
0.00 4.69
5.00 337.31

ke e o A il o A e o s S P A 9 o T e A e e e o Y e A ot o Tt . o

COMPOSITE SUMMARY:

INDIVIDUAL INDICATIONS

1 BORESONIC

0 PERIPHERY

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

SUMMARY OF TESTS:
CODE TYPE
13.01 BORESONIC
13.01 ANGLEBEAM

DATE RADIAL RANGE EFBH RANGE
03/18/99 1.26~ 1.26 <.03-<.03
03/18/99

REMARKS: NONE

COMPILED BY ZM DATE: 03/21/99
4 4

GE-NSP00244108

TR.EX.NSP0300.010
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3567V1
PAGE 1
TABLE 1
ULTRASONIC TEST COMPOSITE
COMP LOCATION EFBH AXIAL RADL TEST
IND COM AXIAL RADL ANGLE SIZE HOLD EXTN AMP TEST IND
NO. NO. (IN) (IN) (DEG) (IN) (IN) (IN) (%) CODE NO.
1 216.94 1.26 164 <.03 2 13.01 1

*++ END OF COMPOSITE

GE-NSP00244109

TR.EX.NSP0300.011
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LIFE EXTENSION SERVICES
IN-SERVICE N.D.T. INSPECTION

*****************t***t*****************i*******t***************************

ROTOR SERIAL: 3567Vl TYPE: LPB

TURBINE #: 170X819 DWG.: 881E393

TESTED BY: E.DONLON J.BLAIR oN 3/13/99 TO 3/15/99
) B.BARTHOLOMEW

CUSTOMER: NORTHERN STATES POWER COMPANY STATION: SHERBURNE COUNTY #3
FSR #: 583B0344
RELEASE DATE: 3/18/99

Wk khdehk ko hkhkwrdkkhddhddhhdhhhdhbhdkdhdhdkddhhddhhdddddddddiddhdddddhhddddhddihdkhdrdk

BORE EXAMINATIONS
Bore Visual Tast
Date tested: 3/18/99 Results: NO INDS. NOTED
See Attached 1 Sheets.
Bore Magnetic Particle Test
Date tested: 3/18/99 Results: NO_INDS. NOTED
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 EBccentricity
Date tested: NR Results: NA
See Attached NA Sheets.
Bore Measurement
Date tested: NR Results: NA
See Attached NA Sheets.

Je vk e dr I Je b o v e sk e 9 e o Y o ok o b de ok e ek de de ol kb de ok o g de e kI de ok e It e e e o I o e o e e gk de e ok e U T ok ke e I e e ke ok ke

PERIPHERY EXAMINATIONS
Ultrasonic Periphery Test

Date tested: 3/18/99 Results: NO INDS. NOTED
See Attached NA Sheets.
Ultrasonic Axial Test
Date tested: 3/18/99 Results: NO_INDS. NOTED
See Attached NA Sheets.
OD Magnetic Particle Test
Date tested: 3/99 Results: NO INDS. NOTED
See Attached 1 Sheets.

W drdrdededrde ik dedededrhdedededrodek dedededededede s ded ok de de e e g dkedk de dedrokde de e e A dede de de K ok de e I ke de e de e o o e e e ke e
DOVETAIL RXAMINATIONS
Ultrasonic Dovetail Test

Date tested: 3/18/99 Results: INDS. NOTED
See Attached 4 Sheets.
Dovetail Lifting Test
Date tested: 3/18/99 Results: LIFTING NOTED
See Attached 1 Sheets.

de ode dr 9 & Je de e Je Fr e de de de e de de ode de e de de e ek de de de ok ok de de d I o ke ke e ok e e b e o e A o e e de ok e e e ok ok ok e I e o o o e i o ok e e ke

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
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&3 GE Energy Services
BORE VISUAL
PROCEDURE A0004 Rev.: -
Sheet 1 of 1
Rotor Serial #: 3567V Type: LPB S.O/TB#: 170X819
Test Location: Sherbume #3 Customner: NSP
Tested By: E Donlon Date: 18MARSY
Reference End: (GE, TE, CE) TE Excess Stock. (GE, TE) 0
0 Degrees is: Calibration hole at 180 degrees "A” Point is: 0
25.00"
20.00"
16.00"
10.00""
5.00"
0.00" 3 et et } + +
3 8 8 3 8 g 8 8
o [=] [=] Q [+] [}
8 g 2 8 : 3 8
Bore Visual Indications Noted - No / Yes - See Atached 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. =: 16.00" Start: 0.06" Stop; 0.62" F.O.V.
Bore #3 Dia. =: 6.53" Start: 0.8 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
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GE Energy Services

BORE MAGNETIC PARTICLE TEST PARMETER SHEET

PROCEDURE A000S Rev.:
00000000 sccercectsceceeseese Bore M.P. Indications Noted: Yes or No

Rotor Serial#: 3567V1
Rotor Type: LPB
Axial Measurement From: (TE, GE, CE)

TE

or After Boring (AB).

Condition BH / AH / AG: After Hone

Tested By: E Donlon Date: 18BMARS9
P.O.: NA QCR No.: N/A
Current Source: DC welder (Mag Unit |.D -include "Q") N/A Excess Stock: (GE/TE) 0
Last Cal. Date: SNOV98 50 ML Sample = 0.85
1st 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 Dla. #3: 6.53 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),
(If After Grinding-indicate Depth of Ground Area.)

Depth of Grind Area:

Sheet 1

No

of 1

080830006600 00000400

S.0/T.B No.: 170X819
0 Degrees is: Calibration hole at 180 degrees
Test Location: Sherbume #3

Comunents:

HI

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.:3567V1 Page: 1

TEST DATE Thu Mar 18 09:33:39 1999

SERIAL NO. 3567Vl

SHOP ORDER 170X819

FORGING DRAWING NO. NA

TYPE LPB
BORE START OF BORE HEAD NUMBER FOR

DIAMETER (AXIAL LOCATION) DIAMETER V/U RATIO
6.04 5.00 5.00 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
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Boresonic Test
Test Date: Thu Mar 18 09:33:39 1999 Report Date: Thu Mar 18 19:53:16 EST 1999
Serial No.:3567V1 Page: 2

Ultrasonic Indication Distribution
Single Indication

Flaw No. Holding Location Est.Min. Angular Level Radial
Ref opp Calc. Axial In EFBHS Location Percent Location
End End Z (inches) degrees

1 X 216.94 0.00 164.0 2 1.26

GE-NSP00244114

TR.EX.NSP0300.016
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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.:3567V1 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
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GE LIFE EXTENSION SERVICES

ANGLEBEAM BORESONIC TEST REPORT

ROTOR SERIAL #:

3567V1

ROTOR TYPE: LPB

SYSTEM: R3-3
TESTED BY: Blai

r / Donlon

TURBINE #:
TEST SITE:
TEST DATE:
TEST TYPE:

170X819
Sherburne County # 3
3/18/99

BORE DIAMETER

TESTED

LENGTH

TO

NO. OF INDICATIONS *

6,04”

6.38”

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

TOQ

TO

TO

TO

TO

TO

TO

* AXIAL RADIAL PLANER

TYPE INDICATIONS ONLY

REPORT ISSUED BY

: T.Wells

DATE: 3/19/99

GE-NSP00244116

TR.EX.NSP0300.018
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@ GE Energy Services
Rotor Serfal Number: 3567V1 Rotor Type: LPB
Turbine Number: 170X819 Date: 3/18/99
Customer: NSP Station: Sherbume County #3
Tested By: BARTHOLOMEW(T), BLAIR UT Unit Number: AMPUT #29
Type of Test: MANUAL DOVETAILS Procedure: A0002
Table | Lifting and General Condition
" Admisslon Side Discharge8ide | General | Percent| Pit PR
Stage | Notch | Location | Amount | Location | Amount | Condition | Pitted | Depth | Dia. Comments .
3G |BUCKET| NOTCH | 0008 | NOTCH | 0.007 2 10 <03 |<03-03 Lifting done 360 degrees.
3T [BUCKET| NOTCH | 0005 | NOTCH | 0008 1 NA NA NA Lifting done 360 degrees.
4G [BUCKET| NOTCH | 001 NOTCH | 0013 2 10 <03 [<03-03 Lifting done 360 degrees.
4T [BUCKET| NOTCH | 001 [ NOTCH | 0018 1 NA NA NA Lifling 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
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IR ;
(96 GE Energy Services
Rotor Serial Number: 3567v1 Rotor Type: LPB
Turbine Number: 170X819 Date: 3/18/99
Customer: NSP Station: Sherburne County #3
Tested By: BARTHOLOMEW(T), BLAIR UT Unit Number: AMPUT #29
Type of Test: MANUAL DOVETAILS Procedure: A0002
Table Il Summary Table
Admyv LMU Transducer
Stage Disch 0f1,23 Angle Freq. Design # Check Indications Comments '

3G ADM L |of3 45 5.00 W-65 oK N

3G ADM M | of3 45 225 W-65 0K N

3G ADM U |of3 60 5.00 W.65 oK N

3G Disch L |of3 45 5.00 W-65 oK N

3G Disch M | of3 45 225 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 \

4G ADM U |of3 55 5.00 W-84 oK N

4G Disch L |of3 45 5.00 W-84 oK Y

4G Disch M|of3 45 5.00 W-84 oK N

4G Disch U |of3 55 5.00 W-84 oK N

ar ADM L |of3 45 5.00 W-65 OK N

ar ADM M | of3 45 225 W-65 OK N

3T ADM U |ofa 60 5.00 W-65 OK N .

3T Disch L [of3 45 5.00 W-65 oK N

3T Disch M |of3 45 2.25 W-65 oK N

3T Disch U {of3 60 5.00 W-65 oK N

4T ADM L |of3 45 5.00 W-84 oK Y

4T ADM M jof3 45 5.00 W-84 OK Y

4T ADM U |of3 55 5.00 W-84 OK N

4T Disch L |of3 45 5.00 W-84 oK Y

47 Disch M | of3 45 5.00 W-84 oK Y

4T Oisch U |of3 55 5.00 W-84 OK N

TR.EX.NSP0300.020
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@ GE Energy Services
Rotor Serial Number: 3567V1 Rotor Type: LPB
Turbine Number: 170X819 Date: 3/18/99
Customer: NSP Stationgg Sherburne County #3
Tested By: BARTHOLOMEW(T), BLAIR UT Unit Number: AMPUT #29
Type of Test: MANUAL DOVETAILS Procedure: A0002
Table lll Details of Indicatons
Adm/ | LMU cw Start Stop Circ.
Ind# | Stage | Disch | OF 1,23 | Angle | Freq. | CCW | Deg Bekt Deg Bekt | Amp. | LOE. Extent Verified Comments
1 4G ADM L|of3 45 S.00 cw 4 1.00 360 9400 | 520 0 PS N/A LEVEL OF INDICATIONS
2 4G ADM | L |of3| 45 500 | GW 4 1 0 10| O PS| N/A DETAIL OF LEVEL
3 4G ADM | L | of3 45 5.00 cwW 8 2 0 §-10 0 P8 N/A DETAIL OF LEVEL
4 4G ADM [ L | of3 45 5.00 cwW 11 3 0 5-10 0 PS N/A DETAIL OF LEVEL
5 4G ADM L|of3 45 5.00 cw 15 4 0 5-10 o] PS N/A DETAIL OF LEVEL
6 4G ADM | L | of3 45 500 | CCW 4 1 0 515 0 PS| NA DETAIL OF LEVEL
7 4G ADM | L |of3 45 500 | CCW 8 2 0 5-10 0 PS N/A DETAIL OF LEVEL
8 4G ADM | L |of3 45 500 | CCW 1 3 0 510 0 PS N/A DETAIL OF LEVEL
9 4G ADM | L | of3 45 500 | CCW 15 4 0 510 0 PS| NA DETAIL OF LEVEL
10 4G ADM L|of3 45 5.00 cwW 57 15 0 35 0 Ps N/A
" 4G ADM | L{of3| 4s 500 | CW 61 16 0 30 0 PS| NA
12 4G ADM | M | of3 45 5.00 CW 4 1.00 0 25 0 PS N/A
13 4G ADM | M| of3 45 5.00 CW 57 15 0 15 0 PS N/A
14 4G ADM | M| of3 45 5.00 CwW 65 17 0 15 0 PS N/A
15 4G ADM | M| of3 45 5.00 cw 80 21 0 1S 0 PS N/A
16 4G ADM | M| of3 45 5.00 cw 257 67 0 15 0 PS| NA
17 4G ADM | M| of3 45 5.00 cw 264 69 0 15 0 PS N/A
18 4G ADM | M| of3 45 500 CcW 287 75 0 15 0 Ps N/A
19 4G ADM [ M| of3 45 5.00 CcwW 303 79 0 15 4] PS N/A
20 4G ADM M| of3 45 5.00 CW 303 79 0 20 0 PS N/A
21 4G ADM | M| of3 a5 5.00 Cw 306 80 0 15 0 PS N/A
2 4G ADM | M |of3| 45 500 | CW 306 80 0 25 0 PSi N/A
23 4G ADM | M| of3 45 500 cwW 310 81 0 15 0 Ps N/A
24 4G ADM | M|(of3| 45 500 | CW | 310 81 0 25 [ PS| N
25 4G ADOM | M| of3 45 5.00 cw 310 81 0 30 V] PS N/A
26 4G ADM | M | of3 45 5.00 cw 314 82 ] 20 0 PS N/A

TR.EX.NSP0300.021
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@ GE Energy Services

Rotor Serial Number: 3567V1 Rotor Type: LPB

Turbine Number: 170X819 Date: 3/18/99

Customer: NSP Statlon;,g Sherburne County #3

Tested By: BARTHOLOMEW(T), BLAIR UT Unit Number: AMPUT #29

Type of Test: MANUAL DOVETAILS Procedure: A0002

Table Il Details of Indicatons

Adw | LMU cw Start Stop Circ.

ind# | Stage | Disch | OF 1,23 | Angle | Freq. | cCCW| Deg | Bckt Deg | Bckt | Amp. |LO.E.| Extent | verified Comments
27 4G ADM | M | of3 45 500 | CW 318 83 [\} 20 0 PS| N/A
28 4G ADM | M |of3| 45 500 | CW | 318 83 0 20 0 PS| N/A
29 4G ADM | M | of3 45 500 | CW 322 84 0 15 0 PS| NA
30 4G ADM [ M [of3]| 45 500 | CW | 322 84 0 15 0 PS| NA
31 4G ADM | M |[of3a] 45 500 [ CW | 328 85 0 15 0 PS| NA
32 4G ADM | M| of3 45 5.00 Ccw 352 92 0 15 0 PS N/A
33 4G ADM | M | of3 45 500 | CCW 8 2 0 15 0 PS N/A
34 4G Disch [ L |of3| 45 500 | CW 4 1.00 360 | 9400 | 525 | O PS| NA LEVEL OF INDICATIONS
35 4G Disch [ L {of3| 45 500 | CW 4 1 0 510 0 PS| N/A DETAIL OF LEVEL
36 4G Disch | L | of3 a5 500 | CW 8 2 0 510 0 PS| NA DETAIL OF LEVEL
7 4G Disch | L |ot3| 45 500 | CW 1 3 0 510 o0 PS| N/A DETAIL OF LEVEL
38 4G Disch | L |of3| 45 500 | CW 15 4 0 510 © PS| NA DETAIL OF LEVEL
39 4G Disch | L |of3| 45 500 | CCW 4 1 0 510 | © PS| NA DETAIL OF LEVEL
40 4G Disch { L |of3| 45 500 | CCW 8 2 0 510 © PS| NA DETAIL OF LEVEL
41 4G Disch | L | of3 45 500 | CCW 11 3 0 5-10 0 PS| NA DETAIL OF LEVEL
42 4G Disch | L |of3 45 500 | CCW 15 4 [H) 515 0 PS| NA DETAIL OF LEVEL
43 4T ADM | Ljofa| 45 500 | CW 4 1.00 360 | 9400 [ 525 | O PS| NA LEVEL OF INDICATIONS
44 4T ADM | L |of3a| 45 500 | CW 4 1 [} 515 | © PS| NA DETAIL OF LEVEL
45 4T ADM [ L [of3| 45 500 | CW 8 2 0 520 © PS|  NA DETAIL OF LEVEL
46 4T ADM L|of3 45 5.00 cw 11 3 [1] 5-10 0 PS N/A DETAIL OF LEVEL
47 4T ADM [ L |of3| 45 500 | CW 15 4 0 550 | © PS| NA DETAIL OF LEVEL
48 4T ADM | L {of3| 45 500 | CCW 4 1 0 5-30 0 PS| N/A DETAIL OF LEVEL
49 4T ADM | L |of3| 45 500 | CCW 8 2 0 510 o PS| NA DETAIL OF LEVEL
50 4T ADM | L |of3| 45 500 [CCW | 11 3 0 s10| O PS| NA DETAIL OF LEVEL
51 4T ADM | L |of3| 45 500 [ CCW | 15 4 0 5101 © PS| NA DETAIL OF LEVEL
52 a7 ADM | L {of3| 45 500 | CW 92 24 0 40 0 Ps| N/A

TR.EX.NSP0300.022
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@ GE Energy Services
Rotor Serial Number: 3567V1 Rotor Type: LPB
Turbine Number: 170X819 Date: 3/18/99
Customer: NSP Stationpg Sherburne County #3
Tested By: BARTHOLOMEW(T), BLAIR UT Unit Number: AMPUT #29
Type of Test: MANUAL DOVETAILS Procedure: A0002
Table lll Details of Indicatons
Adwv | Lmu CcwW Start Stop Cire.
ind# | Stage | Disch | OF 1,2,3 | Angle | Freq. | CCW | Deg Bckt Deg Bckt | Amp. | LOE,| Extent Verified Comments
53 4T ADM | M |of3| 45 500 | CW 46 12.00 0 15 0 PS| N/A
54 4T ADM | M| of3 45 500 | CW 107 28 0 15 i} PS| NA
55 4T ADM | M| of3 45 5.00 cwW 107 28 0 25 0 PS N/A
56 4T ADM | M| of3 45 5.00 Ccw 203 53 0 20 0 PS N/A
57 4T ADM [M]of3| 45 500 | CW | 226 59 0 10 ) PS| N/A
58 4T ADM [ M| of3 45 500 cw 276 72 0 25 0 PS N/A
59 4T ADM | M|of3a]| 45 500 | CCW| 54 14 0 15 0 PS] N/A
60 4T Disch [ Liof3! 45 500 | CW 4 1.00 360 9400 | 525 [ @ PS| NA LEVEL OF INDICATIONS
61 4T Disch { L | of3 45 500 | CW 1 1] 510 0 PS| NA DETAIL OF LEVEL
62 47 Disch | L |of3 45 500 | CW 8 2 0 5-15 0 PS| N/A DETAIL OF LEVEL
63 4T Disch [ L [of3| 45 so0 | CW | 1 3 0 52| 0 PS|  NA DETAIL OF LEVEL
64 4T Disch (L |of3| 45 500 | CW 15 4 0 5-15 0 PS| NA DETAIL OF LEVEL
&5 47 Disch | L |of3| 45 500 | CCW 4 1 0 515 | 0 PS| NA DETAIL OF LEVEL
66 4T Disch | L [of3| 45 500 . | CCW 8 2 0 s15| 0 PS| NA DETAIL OF LEVEL
67 4T Disch | L [of3| 45 500 JCCW | 11 3 0 525| o0 PS| NA DETAIL OF LEVEL
63 47 Disch | L |of3| 45 500 {CCW | 15 4 0 5-15 0 PS| NA DETAIL OF LEVEL
69 4T Disch | L [of3]| 45 500 | CW 111 29 0 45 0 PS| NA
70 47 Disch | L |of3| 45 500 | CW | 176 46 0 35 0 PS| NA
ral 4T Disch | M| of3 45 5.00 cw 188 49.00 1} 20 [} PS N/A
72 4T Disch | M | of3 45 500 CW 207 54 0 15 0 PS N/A
73 47 Disch | M [ of3 45 500 | CW | 230 60 0 15 0 PS| NA
74 4T Disch M| of3 45 500 CW 237 62 0 25 0 PS N/A
75 4T Disch |M{of3{ 45 500 | CW | 249 65 0 10 0 PS| N/A
76 47 Disch {M|of3| 45 500 | CW | 268 70 0 15 0 PS| NA

TR.EX.NSP0300.023



MPUC Docket No. E999/AA-18-373, et al.
OAH Docket No. 65-2500-38476
- - Exhibit___ (HJS-1), Schedule 4

. ' ' - Page 212 0f 248

@ GE Power Systems

{IN-SERVICE ROTOR INSPECTION
PERIPHERY MAGNETIC PARTICLE TEST RESULTS

Turbine #: 0 (70 8% Date: T 3/19/99
Customer; NEP Station: . Sherburne County_ﬁ
Rotor Type: 0 LPL Type Unit: S7E $0

O

Serial #: ; 2L, Month/Year Tested: 3/9%
naWMmmm;jZ§%;4ggazf’”“ MRS

Results of the peripheral magnetic particle test are used In conjunction with the resuits of boresonic,
bore magnetic particle, and peripheral sonic testing to formally evaluate rotors.

Recom i i nd Inspection intervals cannot be j

his information is [egeived

Include only rotor Indications on this sheset. 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:
Whaeei Dovetail Indications:
Wheel indications:
Wheael Filiet Indications: (, /
Packing and Heat Groove Indications: X 0/ weags
Other; :
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: 87235-3178)

W0001_02

GE-NSP00244122

TR.EX.NSP0300.024
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*/RIP/PINSPECT
ENTER SERIAL NUMBER 3567V1

ENTER NUMBER OF STAGES ON ROTQR WITH BOTTLEBORE OR OVERBORE Kt EFFECT
(ENTER 0 IF NONE) 0

FATT SELECTION LIST

MATERIAL : B50A373BS - NiCrMoV
TEMPERATURE RANGE ;. 182 - 616F
FATT IMBRITTLEMENT RANGE : 0 - 6SF

CHOICE ARFATT MAX ASFATT SOURCE
1 -60 5 TRANSVERSE CORE - MEASURED FATT = -60F

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 *
FUNCTION?RELE

*

GE-NSP00244123

TR.EX.NSP0300.025
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STANDARD 1/8" INITIAL CRACK SI2ZE

CALCULATIONS FOR SERIAL #3567V1

AFT FINAL 15% CASE 30% CASE

BORE SERV CRACK INIT 0/s INIT 0/s8

TEMP STRS FATT SIZE TEMP CAP TEMP CAP

616 41.9 5 0.133 75 120 75 119

574 49.4 -44 0.135 68 104 68 103

469 49.0 -60 0.133 61 109 61 108

361 50.8 -60 0.132 54 107 54 107

251 54.7 -60 0.131 47 102 47 102

182 63.6 -60 0.132 40 89 40 89

CRITICAL SEMI-CIRCULAR SURFACE CRACK
------------- CRITICAL CRACK SIZE -----=----=----
15% 0O/S 30% O/S 70% 0O/S

INIT FINAL INIT FINAL INIT FINAL
1.201 2.227 1.089 1.443 0.486 0.538
0.957 2.233 0.910 1.432 0.461 0.525
1.194 2.541 1.113 1.610 0.520 0.579
1.406 2.369 1.216 1.486 0.484 0.527
1.507 2.064 1.156 1.280 0.416 0.446
1.167 1.498 0.826 0.925 0.296 0.319

Page 214 of 248

70% CASE
INIT 0/S
TEMP CAP

75 117
68 101
61 106
54 105
47 101
40 89

GE-NSP00244124

TR.EX.NSP0300.026



CONTENTS OF ROTOR DATA FILE FOR ROTOR SERIAL #3567V1
COMPILED 03/99

TURBINE #170X819

ROTOR TYPE: LPB
TURBINE CODE: G3
SV50 BUCKETS: YES

HP RH X/0
TEMP (DEG F) : 1000 1000 714
PACK DIA (IN): 26.50 24.00
KT FOR S&L :
MATERTAL PROPERTIES
CODES TS YS ELONG RA TEST NOTE
C1 C2 (KSI) (KSI) (%) (%) DATE NUMB
1 1 134.8 114.8 20,0 61.0 06/77
CODES CHEMISTRY (%)
c1 c2 ¢ MN P s 81 NI
1 4 0.24 0.31 0.006 0.009 0.08 3.49
CODES FATT TEST NOTE
C1 Cc2 (DEG F) DATE NUMB
11 -60 06/77

Cl=SERVICE CODE
1=ORIGINAL VENDOR TESTS

4=LADLE
STAGE DATA (UNITS: IN, LBS, KSI, DEG F)
DIAMETERS WHEEL
STG TEMP PACK WHEEL BORE WIDTH SPACE
1 574 33.96 55.00 6.00 2.20 11.63
2 469 33.96 55.00 6.00 2.20 5.53
3 361 31.96 55.00 6.00 3.13 &.07
4 251 31.96 54.75 6.00 4.69 7.83
5 182 29.96 55.00 6.00 5.13 10.99
6 100 29.96 55.13 6.00 11.00 12.09
SC=STRESS CALCULATION CODE
1=STRESS SUMMARY SHEET
INSPECTION DATA
BORE TYPE: ???? 1/5 DWG #

MATERIAL: BS0A373B9
LSE LENGTH: 33.5 IN
WET OR DRY BOWL: DRY

MPUC Docket No. E999/AA-18-373, et al.
OAH Docket No. 65-2500-38476
Exhibit___ (HJS-1), Schedule 4

SERVICE DATE: 07/87
RPM: 3600

CR MO

C2=TEST SAMPLE CODE

1=TRANSVERSE CORE

LOAD # OF
/BUCK BUCK

v
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TEST NOTE
DATE NUMB
1.76 0.35 0.15 06/77

STRESS
ABS SC

BORE
39.95
47.07
46.70
48.39
52.10
60.53

20.21
24.29
24.66
25.91
28.24
34.37

N

GE-NSP00244125

TR.EX.NSP0300.027
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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 #: 35671

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 entarging 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
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:bafa//ow jnc.

338 STATE ST. |
SCHENECTADY, N.Y. 12305 o
(518) 370-0079 *

At Dosedio 74157 ‘;
GE-NSP00244127
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LST-G Department ‘ ' c'és Bullock 33a54)) of 248

Schenectady, NY - " W. Leach 25~
RE Weakley 273-238 (2X)

Date: June 23, 1978

TURBINE FORGING EVALUATION AND DISPOSITION REPORT

Shop Order/Type: _ 170X819 L.P., "B" FORG.FILE NO. 072289PP
Serial: 3567-V1__ Spec.: B50A373B9 Drwg: 169C4276
Customer: NORTHERN STATES MS: _ 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—uniformlty 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 temsile test surveys show no evidence of significant circumferential non-

" uniformity. Furthermore, these tests indicate that the results of the original
General Electric surface vadial tests are invalid. The more extensive tensiie
retests conducted confirm, in fact, that thehighertensile strength levels (129.3/
132.3 K.S.I1.) reported by the steel mill are correct.

DISCISIONS

1. A review of all steel mill and Genmeral 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 turbime 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
an e uniformity that would result would be fully acceptable.

£ LA

R.E. Weakley V4 R.J lécek,Manager
TURBINE MATERIALS ERGR. ME ICS & ROTOR DEVELOPMENT ENGR.
* Bldg. 273,Rm.238,Ext:5~5032

M. L g DI e 2225

R.M. Curran, Manager D.p, 'Ti{fic, Manager

TURBINE MATERIALS ENGR. STRUCTURAL DEVELOPMENT ENGINEERING
Attachments

REW/ev

GE-NSP00244129
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.;

Mill Ser.- 2.5 &7~/

Forging Dwg.—~_ /L Y. /27¢:

ype~ L[y} Turbine Code- (ﬂu, Rotor .= i G 5D Rotor Dia.~ » 5 /gt
ore Dia.-__[-" Spec.- B50A3 ] A ;3¢/  Finish Machine Drawing-

ustomer- S T U $.0.- /,%?\’QJQZATurbine No. (20 x 812
MW Y04 (o oM Bl LS  BR .5

endor Supplies:

Preliminary Core Props. -
2.25 MHZ HSP Sonice -
Bored iﬁxSclid _ -

1.0 MHZ Per.Sonic (Bored) -
Bore Mag.Part. Test -
Journal Brinell Hdness. (B50A680M9)_~.—-—"“"
Heat Indication Test -~ (B50A373B)
Test Cextificate Inc.:

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 -

Heat Treat.-Quench & Temper(s)- {/)«: 1< )
Stress Relief -

Impact Props-Radial Body -
Core-Body -

-Coupling - g/lo/ulE,

Micros-Radial Body -~ ,
Core Body - i ¢

Material Including:

Trans. Test Sections -
Excess Core Mat'l, -
~ Mg A

€.T. To-Lab~ [[)szfi) & Eng.- Iﬂ éeh@ i

Forging Rec'd -
1st Release Issued -

Date Rec'd/Approv. By |}

ji{-'/mL am) Survey 5L/

General Elec. Tests: Date Rec'd/Approv. By

Trans, Tests - ’
Body]éldzz Journal (B50A6§0M9) -
Core Disk Exams Report )él{giPhotos-
Core Sonic Tests-To Lab-.~~ Comp.~

Bore Visual Exam -
Normal Bore Mag.Part[Main Bore(s)]-

General Elec. Tests:®

Date Rec'd/Approv By

Plug Bore(s) Mag.Part. ~ . e
QCR # T.E. G.E. -

Boresonic - (/' 1./

Plug Bore Boresonic - ——
QCR # T.E- G-E- - /

Hi.-Seas Per.Sonic -

21T
‘ LYYV
Stress Analysis to M&R Dev. -

Eccentrieity (Bore) -~
By Date Ret'd - —

Eng. Sonic Release -

Rad. Teusile-To Lab—.é&éég{)mmp.-q_
TESTSCImp -

d Release Issued -

o ——
b —

Rad, Body Micro Report -
Mag. Part.Prior Heat Test ~
Heat Indication Test -
Runout After Heat Test -

3rd Release Iddued -~ 6

) Disp. of Turb. Forging Engr.Eval(s)

Comp. Surf.Mag.Part. -

Final Runout -

After Overspeed Bore Mag.Part., -

Aft. Overspeed Plug Bore Mag. Part -
QR # T.E. G.E. ~

After Overspeed Boresonic -~

Aft. Overspeed Plug Bore Boresonic -
QCR ¢ T.E. G.E. -

After Overspeed Sonic Release -

4th Release Issued -

REMARKS:

GE-NSP00244130

TR.EX.NSP0300.032
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s.oonyee: [18X2)9 L PR /073789
septa - 4. 5C¢7-V] SPEC: B2/ 37325 oEN. END IS BoT7e M
e R T. LES. [ HIGH TEW.
MILL PROPS. 7.5, (KS1) .02%Y.5. (KST) .T. IMPACT mpm(ri.ms)@'r FATT (°F.)
LONGITUDINAL [ T.E. ! )
PROLONG %.c. D
SURF. TANG (SHAFTS) ,./ S
SURFACE T.E. 1 /3,3 /03 &706.3/17.3 | F7/57 T T oo
u 7 7 7 7 T —
RADIAL S.E. | /29374303 73&3/02.3] Te/k ; < roc
G.E. /3013//‘.3% 3 o828 S}Z/js - ‘ < ~soc
TECPLG. | /205 /7303 | ATELA/CE-S3] 855
CORE T.E.JOURN.
LONGIT. 17"€.BoDY .35 87 24,31 /06 . 574, ’
S.E.BODY 130 bt S TR T
G.E.BODY (29,308 Ll LD
G.E.JOURN. . )
G.E. CPLG. /] (28.8 5/30.3 /re.3/070.3
T.E. CPLG. | , L5 /54
CORE T.E. JOURN. _
TRAKS. | T-E- 80D s el <-/eg
S.E. BODY E2/68 —6 O F,
G6.E. BODY GR N 00, < =0l
G.E. JOURN. i f
G.E. CPLG. 4"{/‘,{2 o N
BRINELL T.E. T.E.JOURN |T.E.B0BY J6.E.BODY G.E. JOURN G.E.
HARDNESS —
G.E.PROPS | T.E. 1273, K YA ES
SURFACE TS E.
RADTAI e
Je.E. NEXRES ] 05,5 K
T.ECPLGE. | K Coo Aol allier 1
T.E.JOURN. : ' .
s ooy | /35735 (e8]09.5 | 57 —7d
K £ 80DY 134 /134 67/ A =X
.e.o0sy | /32 /133 218 0 7 . -~ 20
G . E.BouURN i )
G.E.CPLG. .
BRINELL 1 F T.E.BOOY | 6.E.BODY G.E., RIMG @ S £.
TYPE OF LIFE@ [LIFED |LIFE @ |LIFE® [LIFE@ 10°HR ‘“‘E}'
RUPTURE TEST 50°F  [vboger 1100°F [1125°F [1200°F JRUPT.ST (ksi)| DUCT.(%)
PROPERTIES RADIAL —
AXIAL !
TRANS
LOCATTOR(E.E7T
— -
CORE % R.A. N
RING TESTS LKAYXW(G-E-)
1 R.A.

GE-NSP00244131

TR.EX.NSP0300.033
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. . Page 222 of 248
MANUFACTURING INSTRUCTIONS

(E:::‘ Reg. M.P.L. Serial No. 555,

Yurbine No.;70xs19
ARMATURE No. FIELD No. 80, 170%819
CUSTOMERNorthern States | o DATE: May 31, 1978
RATING .

SUBJECT 809.6 MW
L.P. "B" Turbine Rotor

Forg. File No. - 072189pP
Serial | - G567-YD
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 teating. 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 spoté. 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.

pd
R.E. Weakley i

Ext: 5-5032 _ . g R

TURBINE MATERTALS ENGINEERING(
Bldg. 273, Room. 238

REW/ev

OISTR. KEY RM CURRAN 273238  P. MITCHELL 273-1118
MANAGER: ‘RODHCT D. FALSO 273-1118 A. MORSON 273360
ER: P cosT GS_Bullock 41-303 JC NEWMAN 273-238

MANAGER: QUALITY CONTROL J. GORMAN 273-2195 DP TIMO 41-301
CHARLESTON PLANT (C.L. MEAD ENGRG, 3) |[P. Hul2et:. 273-1118 JJ. Lacaghina 28-200

Y WIEET . IR0 : NF HOPSON 273-238 AK Schmieder 28-204
e e - ; <7 |vp LuciER 273-2195 J. Barkley 59-122
’))7 RC MALLINSON  273-2195 J. Chaberek  59-122

| D. MILNE 273-1118 RJ Placek 41-303

GE-NSP00244132

TR.EX.NSP0300.034
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s

General E!ectric Company,

LD}

SUMMARY SUEET

Rotor,

e
Serial No.f. 350k )

8.0.: )0X8&19

Schenectady, N. Y.

Ultrasonic Examination Per:

PERIPHERY SONIC

IT.G.S.: D8SYYPPODRDET

 P3CAL2/Y4Y_REVE,

8 . ach.

oea | 169CHI7 ¢ wa.: Q8I1E 393~/ vendor: (U.S. Shke/

Rot: - '

Cgigition: s Qeg_’_g/. 12:00 Is: C.a(.ho/e_u/}) StampjStamped Sourc Té sl

Trapsducer Freg,.:

D A5smH

Size: Jy "X 1

[

Type:

2¢.

S;]. Ft.: 280

Bore Dia.: Head Dia.: ———
Axial Faeed /3— " Per Rev. Max. Surface Speed __é'i...-..“ Per Sec.

Sensitivity Calibration:

Sel sems. on eash dca. Pe\‘ mul. FaeTorg

Axial Test @ 2.25 MHz .

Mo Inds " in P3C;_ AL-21yy

= —— = |
e
Type of (I End Body Il b, End
Indication (iNymber EFBH ¢ Number EFBH ¢ umber grad o |
Normal MNownse. Mone None_
Orientated
Holding
Area/Level %
Whippling

L.O.E. M \4 =\¥. _1

Radial Loc. To To To

Axial Loc. To To To
Circum Loc, To # To To
Total Individual Indications _Ame Total Areas and Levels ANeowne

Remarks:

Blackall

Tested dy: WallsiTrs /7‘,'.\.; / 56022(‘ /L,'e"Fn'n

Extent of all Indications:

Axial

" Radial

® Circum

Date: {/;25’/753

GE-NSP00244133

TR.EX.NSP0300.035
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. Page 224 &5 248
<
5.0 MC ABSORPTION TEST §
o
- o
SERTAL 3567V LFB. TECHNICIAN 2
S.0._ /70Xj/‘? DATE  S/R3[7F o
I L4
DWG., FE N s . TOP OF INGOT END
GEL, END 7’0‘/@8. END
ﬁ‘;TION 1 2 3w 4 5 6 L 3 0;2 L 8 9
AXIAL DISTANCE /
| FroM CEM) END | ' AR _‘éﬁ"‘;__z__:_ N o ey s & B~ Y 7 ol B -4
SECOND QRDER éo,' 4 é;a*’___’__% _Jr 30§ — ! 1 \ L/ i?goo! ﬁ'L 5 fg !
THIPD CRDER z -
....._D ¢ < zir - D??ﬁf.f,,_i.,‘ﬁ.qssl?..},.....%..ﬁ..[-& —'l—"'”—f AV SR S -/fi_‘}..sq__q"?l + 39( % i
FOURTH ORDER - . *
M- Ry o My Jt D e fe NG L N2 o, 4
FIFTH ORDER 9. - 5.1 L N6 U,y S ]
DISTANCE TO BORE | X i ]
OR_BORE DIAMETER
jcluc pIAMETER| 22 4 | 20k | i’ | 55F | s94 | S5 HF ous | ekt | 204

” "

Noise Level Reading Taken at Position # 2 . Inches to Bore or Inches to Centerline + 4 = gZ 53

o?no Order Z‘S %, Increased to /00O % Noise Level Reading o? _sof1l 1/2" Sweep to Peak

j— -
Corrected Noise Level _, ZQ % of the Back Reflection Pos. L" 56 o a ‘;e-g ﬁ #'IZJ““,\MM(
Remarks : 225z 1#2€ ¥8553. L e 3 one degh B X
. ‘L/ta 30 45 te o 10 7erﬂw~)‘\1AM
2/ 8 Qa5 PﬁfL
/6 /7 /6
/R /R SO

TR.EX.NSP0300.036
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— N
General Elactric Company, Schenectady, N. Y.

SUMMARY SUEET

Lg ‘5 Rotor, Ultrasonic Examination Pex: .

-~
BORESONIC P3CAL2127 REV_3

T.G.S.:éiigs22923 Zaz ‘

5:.0- JJ0x %19

Yendor: u.s. StEse

12:00 Is:

Forg. ach.
Dwg. 76~ g.: 951 %63~/
otorx ; EE

[
Condition: AS @ co
M

kcanpea Sic ol

Transducer Freg.; 22’1 mi2 size: ’Z{c.( Xe Type; YeuBess

Bore Dia.: A ! Head Dia.: & ISq. Ft.: 360" i
"

Axial Feed ——I% " Per Rev. Max. Surface SQeeé}_lﬂggﬂﬁ Per Sec,

Sensitivity Calibration: S@@ S0 *focfo * 280 Conul fene 3/8"@&&;_35_[__
2-25 Mz 2 inds || Yo —%m.__——-—__——_—:——-—%a
' End

Axial Test @
Type of End. Body
EFBH ¢ —EEBH ¢}

Indication oo eor Number EFBH ¢

Normal

Aowe.

Orientated

Rolding

hrea/Level

Whipping

L.O.E.

Radial Loc.

Ty

Axial Loc.

To

AZGNE

° EFBH ¢

Circum Loc. To To

Total Individual Indications BSE Total Areas and Levels

Axial " Radial "Citcum

GE-NSP00244135

TR.EX.NSP0300.037
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UNITED STATES STEEL CORPORATION

Page 226 of ;248
HX=3057L
HOMESTEAD DISTRICT WORKS

NONDESTRIICTIVE TEST REPORT
TYPE FORGING LPB Rotor SERIAL  3567-V=1
HEAT NUMBER 2P7935; 3P7727; 4P812] GRADE B50A373-515, Gr. B9 i
CUSTOMER General Electric Company MILL ORDER NO. EA-394R5
CUSTOMER ORDER NuMBER 08548-PP072789-ETQ-3
ULTRASONIC RESULTS
TYPE OF REFLECTOSCOPE Sperry UM 715 #2 Hi Se itiVity Sonic
TYPE OF CRYSTAL Aerotech 2,25 MHz, 1" diameter _ '

DIRECTION OF SCANNING Radial

THE ABOVE FORGING HAS BEEN TESTED IN ACCORDANCE WITH U. S. STEEL PROCEDURE

_ . DATED
AND CUSTOMER SPECIFICATION P3C—-AL-2150 ’
RESULTS — See attached sheet l

LEVEL 1 OPERATOR __R. E Oehling
DATE April 14, 1977 LEVEL I1 SUPERVISOR _Fe W.| Ward |

MAGNETIC PARTICLE OR DYE PENETRANT RESULTS (CHECK APPLICABLE TEST)

THE ABOVE FORGING HAS'BEEN MAGNETIC PARTICLE TESTED[:]OR OYE PENETRANT Lt]

TESTED IN ACCOROANCE WITH U. S. STEEL PROCEDURE

DATED AND CUSTOMER SPECIFICATION

RESULTS -

LEVEL I OPERATOR

DATE LEVEL II SUPERVISOR

GE-NSP00244136

TR.EX.NSP0300.038
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HI SENSITIVITY SONIC REPORT ~ P3C~AL- 2150

OAH Docket No. 65-2500-38476

Exhibit__ (HJS-1), Schedule 4
Page 227 of 248

Serial No. _3567-V-1__ Customer General Electric Company
Check Appropriate Preliminary Sonic
Boxes: X Sonic After Grain Refine

Order No. _EA=39425

X Solid

Bored

1) Senic Attenuation Check Top End Body Mid Body Bot. End Body
Sonic Decay Pattern 2 mHz  100-40-20 100-50~25 100~50-25
5 MHz 100-20- 5 100-25~10 100~30-15
Diameter 57-5/8 57-5/8 57-5/8
2) Hi=Sensitivity Inspection
Dia, Mult, P.P. Dist. From | Dist, From Clock
No. Dia. | Factor B.R. Indications | CL or Bore | End of Job ] Location Remarks

1 38-3/U 7.8 23.4 None

2 25~1/2 5.1 15.3 "

3 28"3/8 5-8 ]7.L" "

4 57-5/8 11.5 34,5 "

5 Radius} ~ no tesit

6 57-5/84 11.5 34.5 None

Vi Radjud ~ no test
8 | 57-5/8 1.5 34,5 None

9 Radiug ~ no test

10} 57-5/§ 11.5 34.5 None

11 Radiug ~ no tegt

12| 57-5/4 11.5 34.5 None

13 Radiugd - no tegt

4] 57-5/8 11.5 34.5 None

15 | 28~5/8 5.71 1741 "

161 30-5/16 6.1 18.3 "

17 | 26-5/9 5.31 15.6 "

18 | 40,0 8,0} 24.0 n

Q 16

GE-NSP00244137

TR.EX.NSP0300.039
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. . ; Page 228 of 248

HX"‘30570 TROC T mhmaem O v

UNITED STATES STEEL CORPORATION :
HOMESTEAD DISTRICT WORKS |

' ROTOR BORE INSPECTION

Serial No.: 3567=v=1 Customer:__General Electric Company
Specification:_ B50A373-S15, Gr. 89 Drawing No.:__169CL4276 Rev. O .
Bore Diameter: 6.036" Tested By:_ J. Nugent Date: July 20, 1977
Length of Nugoher in Fio0 i
Test JAxial Location |Clock Position Indication of il :

Visual

Inspection Bore acceptal|le

Magnetic i
Particle No indications ! ;

Inspection i

Amperes:

620

GE-NSP00244138

TR.EX.NSP0300.040
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HX~30574 . %
. UNITED STATES STEEL CORPORATI

HOMESTEAD DISTRICT WORKS

povneerni e TIVE TEST REPORT

TYPE FORGING Turbine Rotor SERIAL 3567-V~1
HEAT NUMBER 2P7935;5 3P77275 48121 GRADE B50A373-S15, Gr. B9
CUSTOMER General Electric Company MILL ORDER NO. EA-39425

CUSTOMER ORDER NUMBER  08548-PP072789-ETQ-3

4
ULTRASONIC RESULTS

Sperry 715 UM and 775 UM

TYPE OF REFLECTOSCOPE

11 .
TYPE OF CRYSTAL Aerorech 2.25 MHz, 1'* diameter

DIRECTION OF SCANNING

THE ABOVE FORGING HAS BEEN TESTED IN ACCOROANCE WITH U, S. STEEL PROCEOURE

DATED
AND CUSTOMER SPECIFICATION P3C~AL~2144
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 TESTEDL 1OR OYE PENETRANT [

TESTED IN ACCORDANCE WITH U. S, STEEL PROCEDURE

DATED AND CUSTOMER SPECIFICATION

RESULTS -

LEVEL I OPERATOR

DATE LEVEL I1 SUPERVISOR

GE-NSP00244139

TR.EX.NSP0300.041
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HAR2 60 ) Page 230 of 248
.S'ENSITIVITY SONIC REPORT - P3a- 214k #1
serial No. 3567=V-1 Customer 0eneral Electric Company Order No. EA-39425
Check Appropriate Preiiminary Sonic . Solid
Boxes: X Sonic After Grain Refine Final X Bored
: T
]) Sonic Attenuation Check Top End Body Mid Body Bot, End Body
Sonic Decay Pattern 2% MHz 100-40-30 100~-40-30 100-40-30
5 MHz 100-40=30 1 00—35*25 : 100-40-20
Diameter 55-3/8 55-1/l4 55-3/8
?) Hi-Sensitivity Inspection
Dia, Mult. P.P. Dist. From Dist, From Clock
No. Dia, | Factor B.R. Indications CL or Bore End of Job Location Remarks

1 37-5/4 10.7 32,1 None

2 | 22-1/4 6.2 | 186

3 28-1/4 8.0 24,0 "

4 22-1/L 6.2 18.6 "

5 | 26-174 7.4 | 22.2 " ‘
6 | bo=1/b 11.6 | 34.8| Radius = notest

7 55-3/8 16,3 48,9 None

31-1/4 9.0 27.0 Radius - no] test
9 55-1/4 16.3 48.9 None

10 35 10.0 30.0 Radius = nof test

1 55-1/4  16.3 L8.9 None

12} 381/ 11.0 33,0 Radius — no| test

13] 55-1/% 16,3 48.9 None

14| 35 10,0 30.0 Radius=no tkst
151 55-1/4% 16,3 48.9 None

16 31-1/4 9.0 27.0 Radius = nol test

171 55-3/8 16.3 48,9 None

180 40-1/4 11,61 348 Radius ~ nd test
191 26-1/k 7.4 22,2 None

! 201 _22=1/ 6.2 18.6 1

2/16/16

GE-NSP00244140

TR.EX.NSP0300.042
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HX=26906 , , Page 231 of 248
B T SENSITIVITY SONIC REPORT -~ P3C-!-2]L+l| #2
- tric € : EA=3942
Serial No. ._3_.5_62.._\/_1_._. Customer General Efectric Company Order No. 39125
Check Appropriate Preliminary Sonic Solid
Boxes: X Sonic After Grain Refine Final , X Bored
T M _
1) Sonic Attenuation Check Top End Body Mid Body Bot. End Body
Sonic Decay Pattern 24 MHz
5 MHz
Diameter
2) Hi-Sensitivity Inspection
Oia. Mult, P.P. Dist. From | Dist. From Clock
No. Dia. | Factor B.R. Indications | CL or Bore | End of Job | Location Remarks
21 | 20-1/4 5,7 17.1 None
22 | 21-1/4 6.0 18,0 "

23 | 36-1/20 10.5 31.5 "

GE-NSP00244141

TR.EX.NSP0300.043
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Page 232 of 248
ULTRASONIC EXAMINATION
Turbine ROTOR FORGING
U.S. STEEL CORP., - HOMESTEAD WORKS
Serialr 3567-Y=1
Heats: 2P7935; 3P7727: 4P8121
Chemistry: Ni~Cr-Mo-V .
Ingot Dia: 110" Dia,. Cut <A 0 -Normal Ind.@ % 0 -Normal Ind.@ % 0 -Normal Ind.@ %
Customer : General Electric Company -Normal Ind.@ % ~-Normal Ind.@ % -Normal Ind.,@ %
MII1 Order: FA-39425 -Normal Ind.@ % -Normal Ind.@ % -Normal Ind.@ %
Cust. Order: o8cL8-PPO72789-ETQ=3 n ~Iravel Ind.C % n -Iravei Ind.@ % g -Travel Ind.@ _%
Travel Ind.C % Travel Ind.6 % Travel Ind%
B/P: T69CL276 Rev. O -Travel 1nd.c % -Travel 1Ind.@ & ~Travel 1nc.@ 3

Couplant: Na. 20 0il

Vhipping:

Whipping:

Whipping:

Standard: 3" peak-to-peak

Radial Daistr:

Radial Distr:

Radial Distr:

Freg: 1.00 MHz  Size: 1" Axial Distr: ~~——  Axial Distr: Axial Distr:
Single: X Double: Circum.Distr: Circum,Distr: Circum,Distr:
Rotating: No RPM: Finish: Adequate Finish: Adequate Finish: Adequate

Circunferential location of major
indications (12:79 o'clock serial
nunber or "“A" looking at turbine
end).

Tot.Ind. O

REMARKS ;

Geﬁ.Rad.Distr.

Gen.Circum,Distr Magnitude

No indicationse.

Operator

Foreman

Date

A. Zak

J. J. Devine

July 22, 1977

TR.EX.NSP0300.044
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STABILITY TEST RECORD

LOCATION OF INDICATING SPOTS

Serial

3567-V-1

S ———————————

Spot No,
1 (HS)

5 (18)

— e et v

M. W. Marson, Chief Metallurgist/dmm
. . -~ ,
/77 ZL/ Ve & L,,ij.ff Foid ‘_'/f)’, KA o

;
/

inited States Steel Corporation
Homestead District Works

Distance From Datum Line

OAH Docket No. 65-2500-38476
Exhibit___(HJS-1), Schedule'4
Page 233 of 248

|

i
{
i
i
i
!

|
|
|
g

z‘

281 O

20" 0-1/2"

141 10-1/2"

8t Al

0! Lpl

|

|

GE-NSP00244143

TR.EX.NSP0300.045
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STABILITY TRST RBCORD ' Page 234 of 248
0 100 ° Pen o
_AS6T- N 790 F- To JOOE o — WJUS
, Serial No. Test 'renperature : heating Rntev uainta:ln l‘ima Resd o
: ' ¥ ‘ Lo ,» uv:;—nr'{ St ion  REFGRL. | TV rGT 0D
3ruen_rxg (-:\_\z.C'-R_\c. 0%54%- PPO’VH%‘% &Tr 3 : g el SEUI TG OFE G -

Customeyx Order . - Bluepxint No. oo ~Special Instructions
(oats[rne [ 138TA T8 Tc MPr |B | c|p pewrla|B | c| pmwrla |8 |c [o frevp[a B ]c b |
Paw-11 g8 Lo [ ] U Tt o Jooom [ AT o Lo oo [hlf (U] o [swm oy, b oo lewn alh] ol

" Jrem 1Y ] 4 Yo lroon Yl ] 0 Lo fewme (]t Vol 0 jewa | ol i jo]ofrmniifh] o

¥ Jogem Yl 1 V] 0o AL Nl 0] 0o [h1Y ]l O [Ruiajo Jth oo fruwpiil %l of b,

¥ Py AL C o Lo ]l ot ojie Jul il hY olimojhl hio]o Al b o}tk
‘ 82 a0 lthl v 1 Wlolqqolhath i ] olao Al it [l olanelhl tlolo hithjol o
! e® d 1o b et ol tfhtiotaw bt Walel olawti {1t Jolo: hiv] o] =
, w® Ly A LR o Lyre [l t LA ] o] uo hi by olyolr 1 jelo e
. IQL‘ 5790 i/\. i VL 013 !}'L l'l’\. VL - OF 57 ‘)’1 ly"- o 0| s ‘l/'L f‘/'v._ Qt o f/v._ “,L
g Ealeio bt {hlolew | frthal %l oleso biih] ol o {erwfhlihiolo Llhfolc

1% 1700 §hl v Jhlofqpp) e 11kl f)odiso Wil olo | 700l ih]olo Aihlol .

2 ¥ Yoo (At (U)ol WA g olao bl ol o {eophl-t JOlo Sjig o) «

32 Vool v g o ave iAo bAL A o] 0 | 1o0ih] + OO Va8 A8 Bl B2

42 Vg thl e Al ol qeo VA AL o) oo b od 0 J b - Jofol fhld]o

s2 ¥ 9 PAL C 1Yl o900 WAy tid 0 apy RV o Ja0ely i Tolo REARESE

e 7()0- "R EA 0 | 9pp {1l o 200 T30S Yo Jo0{ 1 TLlotoe Y3y of -

1 9o [Ya] i e A nsES 0 apu 1Y fr Y JJ o 700}t t olo Vg vll « ,_i

st Wb oV rd oo Bt b it o tros bt id V) o 7ol v Y ot o} ) o

122 Lol Lhlo] 1aohhlihl il o L 1colihl kIl vl o 1 70el i ] 1 1 ol Vol tht o} o]

o2& lhl v Phlol stol WAl Aol ol yd ol enl 1] t jolo Al ) ©) o
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REQ., JOB, CONTRACT NO. P.O. DATE PURCHASE ORDER NO.

TEST OR PIECE
WEIGHT HEAT NO. TDENTITY

“aﬂm i _N:!né DuLy 8wORN accwn;ns ’

‘ MILL ORDER NG, | INVOICE NO. TO LANe OEPOBES AND SAYS.

E Sartal/ 3567V~ ) | KA=JPA2S THAT THE CHEMICAL AWALYSES

MEHISHE, S — AND/OR TEST RESULYS SHOKR
i Tl seroh e canny,
s , s AS CONTAINED IN THE R
0 Sameral Kiestric Swwral Liensric ‘ " | OF THE COMPANY, :

. D Schanastady, Wew Sehouctedy, Nev P
T T SIGNATURE ".i. Kﬂ!sﬂ“p C“o "EYI
o o

ROUNTY OF ALLEGHENY &

INSP. i T
Sonorst ENmtrie MM’WO&!“ m%w SUBSCRIBED AND SNORN YO BEFORE ME
wetal lurgical commants daved | ™ apply; Srade THIS Ben DAY, - wﬂgm T
A : ‘ ", m - COU N
 PyasksyankaAssoci
,:lr-N%M MATERIAL DESCRIPTION QUAN A TENSILE STR.JELONGATION % | % RED.
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, SHSENRR, | ORISR LENGTH TTY
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-+

9¥L¥¥200dSN-ID

= Elde
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: WWised Copy

HEAT TREATMENT

Seria[;3567—v-“w\\

-1 )

e

PREL IMINARY
—_— o ,

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

o .
maintain 43 hours at 200/235°C - heat to 950 C - equalize couples and maintain
: o

29 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
1500C -~ 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

)
to 590 C -~ equalize couples and maintain 58 hours -~ furnace cool to 250 C -

floor.

2ND_TEMPER

o
Charge into a 350 C maximum furnace - heat to 8L42°C - equalize couples and

maintain 29 hours = spray quench.

Re—charge into a 215/245°C furnace - equalize couples and maintain 20 hours-
heat to 590°C -~ equalize couples and maintain 58 hours — furnace cool to 2500C -
heat to’570°C - equalize couples and maintain 58 hours - furnace cool to 250°C -
floor. |

Me W. Maxson, Chief Metallurgist/dmm

United States Stee! Corporation
Homestead District Works

GE-NSP00244148

TR.EX.NSP0300.050
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- HEAT TREATMENT

Dy

PREL IMINARY

A‘r cool to 40o/us0% _.f press - -harge iito a 375/425°C furnace |- equalize -
furnace cool to 200/23506 - place cotples - equalize couples and maintain 43 ,
hours . & 200/23500 - heat to 95000 - ecualize couples and maintain 29[hours - fan
-0l teo 252°C. :

Re—charge into a 200/250°C furnace - equalize couples and maintai¢ 29 hours

. o i
at 200/250°C - heat to 850 C -~ equalize couples and maintain 29 hours‘- fan <ol

|
|
i

to 1500C,

Re—chérge into a 1-0°C furpace - equalize coupies and maintain 29Ehours at
150°C ~ heat to 675°C ~ equalize coupies and maintain 38 hours - ﬂoo%'.
GRAIN REF INE ‘

Charge into a 350°C maximum ‘urnace - heat tc BhZOC - equalize colples and i
naintain 22 hours « spray quench. |

Re-charge into a 215/245°¢C - equalize couples and maintain 20 k 1}5 —vheat . ' ;
0 590°%C - equalizé couples and maintain 58 hours - furnace cool t ZEOOC -

: o
ieat to 570°C - equalize couples and maintain 58 hours - furnace cooli to 250 C ~

floor.

M. W. Maxson, Chief Metallurgist/dmm ’ )

. 4 >}7 aWﬂ/ /tén@r/z/
United States Steel Corporation
Homestead District Works F

GE-NSP00244149

TR.EX.NSP0300.051
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HEAT TREATMENT

Serial 3567-V-1 1

PREL IMINARY
Air cool to 400/U50°C off press ~ charge into a 375/425°C furnice -

o
equalize -~ furnace cool to 200/235 C - place couples = equalize co+p1es
and maintain 43 hours at 200/235°C - heat to 950°C - equalize couples and
maintain 29 hours -~ fan cool to 232°C,

(o]
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| 29 hours~
fan cool to 150°C.
Re—charge into a 150°C furnace - equalize couples and maintain;29 hours

o ¢
‘at 150 C ~ heat to 635°C ~ equalize couples and maintain 38 hours r floor.
GRAIN REFINE
o i
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 -~ equalize couples and maintain 20 hours -

heat to 590°C - equalize couples and maintain 58 hours — furmace cool to

250°C - floor. 1
|

M.  W. Maxson, Chief Metallurgist/dmm
VR Sy R

United States Steel Corporation
Homestead District Works

GE-NSP00244150

TR.EX.NSP0300.052
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UNITED STATES STEEL CORPORATION
HOMESTEAD DISTRICT WORKS
METALLURGICAL DIVISION

% FIBER:T-m

OFF TRANSITION | #PACT DATA ,
CUSTONER cHen TvPE DATE 50% FATT . sERIAL
| GES  lmcenov| R |5-4-77 | Boto —ix’F | 3567-V
NO LOCATION TEW °F FT-L8S % FIBER REMRKS
_{RapARA|l +%o X lao I
e | )| RBI +%0 g1 JeYe! o
3 Re] o g2 100 I
b RO| O kel 99 (o)
) RE| -So 15 93 _ 1
s RE| -$0 17 Q7 3
7 RG| ~100 52 17 g
5 RH| - 100 59 87 o
. .
10
"
12
, 2 °
|q,” /L,/ | ? 20
REE T 1. |
0 1 1 R
o { ] o
60 . i 60 g
< T .T'l
~ °B 1 50 g
+ 2 \"\z-.ﬂ_?-
E: ‘: 100
L% SO EUR R P P PO O U R X P P W W U S
-280 -240 -200 -160 -120 -80 4o 0 +40 +80

TEMPERATURE °F

GE-NSP00244151

TR.EX.NSP0300.053
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OFF TRAMSITION | WPACT DATA
CUSTOMER CHEM TYPE DATE 50K FATT f SERIAL
GES |mcemov]| R 15-4-17] Betow —lo’E_| 3567-V(
NO LOCATION TEW OF FT-LBS X FIBER REMRKS
+ |RADB RAl +80 B2 100 ey
2 RB| +8o 16 99 O
3 RC 0 90 oo I
" RD| -5o 35 919 o_
3 RE] =100 _Lo S I
6 RF| =100 60 gS o
1
8
9
10
"
12
; 20
100°
i ﬁL/ // i
4+ o +
s o "1 e 1'.' 1
Ho | 1 .
. e © 2
‘. ] .
> 1 '\\\ &
» l‘" o ‘M 80
-+ r -
20 100
lP L
e B e o L I i o e o T WL SUPER WP JUPIS NS TP TP S S B Y
-280 -240  -200 -160 -120  -80  -40 0O  +40  +80
TEMPERATURE °F

GE-NSP00244152

TR.EX.NSP0300.054
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UNITED STATES STEEL CORPORATION
HOMESTEAD DFSTRICT WORKS
RETALLURGICAL DIVISION

$ FIBER "1 @8

GFF TRAMSITION I MPACT DATA
CUSTOMER CHEM TYPE DATE m FATT SERIAL
GES wmcenov| R 5-4-11 | Below =|°F -V
NO LOCATION | Tewe oF FT-LBS % FiseR _ REMRIS
I |RADCRA| +8%o RS 100 I
2 RB| +8o g3 100 0
3 RC 0 3R 100 T
L ROl -5So 15 q9 O
s RE| -100 3] 65 T
s RF[ -\co | 58 85 0
7
s
9
10
"
12
& 2
lw1. 1 I J 7* 1
- - 3
8. y4 40
d /ﬁ <+ .' ,?
o I ’ !
60 i 60 g
1 A
P -+ £
o \\'E\ 60 b
< _‘q\‘.z
”-- I 100
o L 3
3 4
O bttt L L e Ll 100
-280 -240 -200 -160 -120 -80 <40 0  +40 +80
TEMPERATURE °F

GE-NSP00244153

TR.EX.NSP0300.055
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SERIAL NO._-

3567-V-1

MILL CRD:R NO. EA-39425

U. S. STEZL CORPORATION - BORE CORE TRIT DAYA

Revised Copy
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Sheet 1 of 2 P'age'244 of 248

CUSTOMER NO. 08548-PPC72789-ETQ-3

CUSTOMER General Electric SPECIFICATION B50A373-515, Gr. 89

Turbine

TYPE

IRAWIEG NO. 169Ch276 Rev. 0

.

Ingot Sizes: Ingot Dia. 110 in. Total Ingot weight 411,345 1bs. Method Cast V-C-O )
F:r?e]Re‘:ucﬁ:": Top Dia. 111-1/8 tn. Forgings per Ingot _ 1 Ingot Shape _Round
.1:1 straight .
28?;” before Bottom Dia,  106-7/8 yn. Discard: Top 35.0 y End of Forging Toward
4 upset _— : .
1 21, Turbine
Body Length ' ° 1n. Bottom : £ of Ingot e g
LADLE CHEMISTRY BORE CORE CHEMISTRY
Heat }
Noevap ] Cl{Ma | P | 8 |st|Ni]cr [Mo | ¥ Location|c |Mn| P | S |si| BLjor | Mo v
}-
2P7935 1.24) .31 ].006{.009 .08 |3.4911.76].35 .15 A .29 1.35].0121.0120.11 f3.6C 4 1.77 | .41 oif
: : 1
3p7727 1.25¢ .354.007 }.008 |.10 |3.46 }1.76 ¢.35 L4 B .25 1,35 1.010 1 .0114.10 §3.55 1,73 .37 JUF
4p8121 |.25). .28 | ,006 | .010 }.06 [3.46 }1.79 |.36 W C on f.31 {.o10 ) L0138 L10l3.53 ) 1.69 .35 R
SH A | 3B '
A 005 |.010] .01 2]
Loo6 [.o10} o014f
C L 005 {.011] L0014
BCRE CORE PHYSICAL RESULTS
Yield [Tensile | % | % | Impactc * | Yield | Tensile | £ £ Tnoeck s
Eiainon Strengtn|Strength| E1.|R.A.[R.F. [ 7 7T gwocation qorotoen | Strengen| ®m.| RATHT.T F
o2 114800 below I - g2 111100 1 . @ ‘
A 5 134800 | 20 {61 |50 T oo B r 134800 9 5
.02 106500 Tgg 111100 bel:
A 2 135300 {19 |65 |65 c P 129800 20 67 100 250
.02 112800 111700
B 132800 18 61 67 - |{-60°F c .02 129300 20 67 92
.2 .2 -
R . Q Yo * = Transverse
APYROVED: ( ’Lﬂ \»\l : /d/_

- .

TR.EX.NSP0300.056
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U. S. STESL CORPORATION - BORE CORE TEST DATA Shet 2 of 2 BCA1> of 248
SERIAL NO. - 3567=V~1 cUSTOMER General Electric gpporprcATION B50A373-S15 Gr B TYPR Turbine
MILL ORDsR NO. CUSTOMER NO. DRAWIRG NO,
Ingot Sizes: Ingot Disa. in. Total Ingot Weight lbs. Method Cast
Top Dia. in. Forgings per Ingot Ingot Shape
Bottom Dia. in. Discard: Top y End of Forging Toward "
Body Length in. Bottom £ of Ingot ' .
LADLE CHEMISTRY BORE CORE CHEMISTRY
Heat ‘
Nower |C 1M | P | 8 [st{Ht{or [ Mo |V Looation|C |Mn| P | S {st| m|or | Mo
i
i @
BORE CORE PHYSICAL RESULTS
Yield {Tensile| ¥ | £ | Impacts™ lI Yield Tensile £ ' * Impac
[fia_d Strength|Strength| £1./R.A.IR.T. f‘f‘F_*' ocatlon ot rength | Stre th] 2.l R.A.TELT,
106500 : N 110300 N R
TE ga 130300 |21 |67 185 T GE :2 128800 20 70 55
02 106100 '
TE 129900 20 |61 94 BS—
x: TTU300 ‘ £
'0
GE 2 130300 {20 |70 |62 l .02
.2 = 2
SR j * -~ Transverse
ATIROVIN. (««’( (VJ- l*&\ \—&,("

TR.EX.NSP0300.057
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OFF 8. CORE TRANSITION | WPACT DATA
CUSTOMER CHER TYPE DATE 50% FATT | SERIAL
r GES |\werwv| & E77-77 |befowy ~/00F 3s567- v/
N LOCATION TENP OF FT-L8S X FiseR REMARKS
'\ ac g 4| +&2° <D 77
2 -1 Y.} 120 65 /90
3 . o’ 4 s~
& / 2| o’ 2 63
3 £ —Zed’ 2/ &7
6
1_|GEBcupnl #e0- | bz ZE ;
8 Yy 8| rev SE /00 |
S l7egcion &8 /00 |
0 r 8l s 7Y /00
T -
[{ ]
100 - 20
o> \\ <
& ' -*
80} 40
< j -t
i 4 ™V g if "
’ & Vi = 60 ©w
[ ' (1]
g . <4 / b—ﬁ
= o~ -> et
: ¥ g0
0 \ - 100
N g -
B b e a2 ae g e au Jmee o e m e o o fopttp—ts 120
-280 -240  -200 -160 -120  -80  -4O 0 440 +80
. TEMPERATURE °F

GE-NSP00244156

TR.EX.NSP0300.058
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UNITED STATES STEEL CORPORATION
HOMESTEAD DISTRICT WORKS
METALLURGICAL DIVISION
OFF 8.CORE  TRAMSITION |NPACT DATA ‘
CUSTONER cHem TYPE DATE 50K FATT . SERIAL
GES weamr| R 61777 | =40 Rz
NO LOCATION TENP OF FT-LBS £ Fiegr . REMRKS
o L lBscua +X | é7 26 ‘
e ~ Bl +D° 68 9
3 | ¢l e 22 é/
L /, —so* 32 S€
: s | Vgl —eo’ AS y2
6 -
.
1 ;
. ‘
9
10
"
,,_ " i
. + 5
100 . ‘ 20
%7 s LI ;s
80 < 40
Co bt
: . ] 1 )
g 601 - 1.60 | éa
ST = 1 &
@ [ 80
80—t - F 100
¥ ' ) L J '
° l‘ :. & a 'y 2 a : . a I a 120

-
-
-
-
-
-

& "
. L v ¢ L] v v

T | gu I
=280 240 =200 -160 -120 -80 =40 0 - +40 +80
TEMPERATURE °F

GE-NSP00244157
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UNITED STATES STEEL CORPORATION
NOMESTEAD DISTRICT WORKS
FETALLURGICAL DIVISION

wiwe o1 N M © s - e

OFF B.CoRE{ TRANSITION |WPACT DATA i ‘
CUSTOMR | CuEm TvPE OATE 0% FATT | SERIAL
CES weemd R 16777 |bolyw (o0 ¥ | 35871/
_NO LOCATION | TEw °F FT-LBS X FISER ] REMARKS
' , | Fov /700 /0 0 |
) 1L gl g 92 /20
s | [ cl o' | s 76
L # O -~ | s 9
s é —20° 22 72
$ ot -
. T
— ,
?

r N
. : 20
,.i—"! ¢
L J
40
-
11 M
60 (2]
- T F
‘ - V -* E
' 80
X i -+
; t 100
-
3 X ) -
A6 S Le0 I8 L mae o a0 ookt 1,20

<120  -80 <40 O  +40 +80
TEMPERATURE °F '

GE-NSP00244158

TR.EX.NSP0300.060
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