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(%) Intertek = ﬁj%?ﬁi« H

Intertek fL = SR Y Ff[[ Ee %a%ﬁwfﬁ iy 755 A A kv 2 SR 100
i B8 % ) B3 1,000 fid 53 L B4~ 38,000 £ F1T - Intertek 2V 5t

PRV PR R A o S T R S BT B IR B E ) A 1Y

B o

ﬂﬁmﬁ%ﬁﬁﬁ“W%ﬂﬁ?%@ﬂﬁ%r3*ﬁ%ﬂﬁ&@%
i > = Intertek E?;Ee il R R T F:ﬂ%pr%ﬁp = H IR
AWARE % % % Jt 7 0 Ji 9000 18 7+ B R - A
3 f@"{'?ﬁﬁ ?;“ﬁ*?ﬁ'l@ [IE O R A E e A f“‘“%?ﬂﬂ?ﬁﬁﬁkﬁi B RE
SRR ES T

® Powered by AWARE! HELP | INFO | QPTIONS | LICENSE | LOG © -r‘
2! Making Collaboration Easy. i
—_—— | Home || Info || History || Search || Events Catalogl Work Package || System Builder || Portal |
REE VIEW | LIST VIEW | HIDE BACK DMSYNC DPE-mail MWiew MUpdate Generate Report v LS04
=] aWOI'Id World > ATI > Gateway Plant > Unit 1 > Balance of Plant > Pressure Vessels > 132632 - Deaerator Storage Tank
B 3an = Pressure Vessel Data (Standard)
159 Gateway Plant
= . Asset ID 300-LEBO1-AC1000
[ (] unit 1 - Print Test Data Asset Description Deaerator Storage Tank
B[] unit & A Number 12345
L CRN # D-5046.2
= Qunti Serial # 5.516161
143 Balance of Plart Code Used ASME VIII
=] P W I Manufacturer O'Connar Tank
a resw o Supplier Ecodyne Ltd.
L 4132632 - Deaerator Storage Tank Year Installed 1980
» 132750 - Boder, Steam Drum Sl'::: Design Pressure 87.0 psi
il _ S Design Temperature 572.0F
»1 57058 - Blowdown Tank Safety Valve Location Shell
» Drain Cooler Accessibility Manway No
> HP Heater 5 H-M_ﬁﬂl; ':; -
Service Fees
> Hydrogen Dryer 1 Service Media Water/Steam
> Pressure Vessel Inspection Frequency (Months) 36
(O safety valves [FIPressure Vessel Data (Erosion / Corrosion)
f*.FI D Pb.ing Equipment No. 320-1-442.60-DA
I & (7] Boler Erasion/C. i i Deaerator Storage Tank
) D San Jose Power Company Material Carbon/Low Alloy Steel
& Test Compan: Survey Number 220-1-442.60-DA-CS
D v Erosion Corrosion Template
TML TML Description Outside Di | inal Thickness C ion All i Thickness
H-001 Head | 0.692 0.192 0.5
H-002 Head 0.692 0.192 0.5
H-003 Head 0.692 0.192 0.5
H-004 Head [ 0.692 0.192 0.5
| H-005 Head 0.692 0.192 0.5
H-006 Head 0.692 0.192 0.5
5-007 ‘Shell [ l0.563 0.163 0.4
S-008 Shell 0.563 0.163 0.4
S-009 Shell 0.562 0.162 0.4
S-010 Shell 0.562 0.163 0.4
= Pressure Vessel Data (Miscelleneous)
t Reference Files
I Component File Description Component File
Manuf Affidavit A132632 Affidavit / Download File
Standard €L Local intranet | Protected Mode: Off 3 v ®|100% ~
—

A 18.  AWARE ¥ o W0 f i i i

AWARE f£L— & !l e F ETEF:' 25k (Inspection Data Management Sys-
tem, IDMS) » 5| < 3258 A e & 2Y o ﬁl@ﬁ SR ’Eﬁ‘ll}ﬁ’%é' A E
TSkl - F%@F'ﬁr%fd A= I I‘HE’TI%DF AL VR RE ~ ATEI AR B R
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B 20 51 0 R R LY A 2 VR T
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e A A b%@@éﬂ D P ONE
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BRI R B[S @ B R A
B 1) R R

® YR iHl {1 (Data Transfer)
SR 1B Excel ~ SAPR/ MAXIMOR ~ I} 7 S 97 i S i
SRE T IRE -

® i [=/i "1(Dashboards)
{05 TR A I R R B B R g
(Key Performance Indicators, KPIs) o

o ﬂ%‘%ﬂ /" '1(Drawing Interface)
AWARE ¥ [ I It 7% 9 CAD = [l > 3% iy AWARE
Viewer A o

o JF ?T%(Document Management)
EAECEFRERO R 2R
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Tl (Elbows) » AR FE (=2 e i IR v s AR b SR e T A
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oo

i Visual Aware - FRONT AND REAR REHEATER ASEEMBLY
File Edit View Mode Data Tools Help

[P|P] 1o Re|R|R| [ B2 EE| ] fiEE |

0D = 288"

| a3
Date: 12/12/2012 Event: Sun 3 12-11 Forced Outage
System: FRONT AND REAR REHEATER ASEEMBLY Activity: Tube Failure (Assembly)
B General Information g -
Entered By Avare Administrator Entered Date 12/12/2012
Last Updated By Avare Administrator Last Updated Date  £/5/2013
Tube Failure ID 1234
Work Order # 5678
Outage Type Forced
Primary Reason For Outage Boiler Leak
Problem Discovered During Normal Operation
Off-Line Date 12-Dec-12
On-Line Date 12/15/2012 00:00:00
Off-Line Hours 72.0
Megawatt Hours Lost (MWHL) 1000.0
=l Failure Information
Assembly Number 20 L
Row Number 18 5
Elev/Horiz. Dist. Value 343.304
Tube OD 2.5
Tube MWT 0.15
Material SA-192
Failure Class Primary
Failure Occurred At Dissimilar Weld
Alligator Hide Appearance
External Tube Appearance Circumferential Cracking
[=FRoot Cause / Analysis / Future Recommendations
Primary Failure Mechanism Dissimilar Metal Weld Failure
Action Plan
i i To Priority Reguired Action Date Action Status Status Details
Change this tube the next outage Plant Maintenance 1
[E-Repairs
Replacements
Material
A Start Start End End - - Replaceme
@ Label Type * mbly Row Elev/Hori. Row Elev/Hori. Length '(I;yl')pe, _I:epalr g:a[::aulsr Material -
Number Distance Number Distance MWT P MwWT
5A-192,
OD: 2.5, Install  Repaired
Tube 20 18 343,964 15 344472 2574 | gOE Durchman Pormamently| 0-200
0.15
[ R S .

AWARE

[ﬁ[ 19.

Yalue of ‘Evaluation Results’ - Windows Internet Explorer

e ik I AR R R

24 1428 1.357 1.326
26 1429 1.333 1.32%9
22 1.288 1.345 1.342
20 1.404 1.272 1.36

1.313 1.314 1.3439
1.332 1.346 1.321
1.252 1.256 1.252
1.287 1.244 1.248

1.3 1.338 1411 ~
1.294 1.321 1.381

1.236 1.231 1.278

1.216 1.236 1.23

Status

Required Actions
Action Status
Details

Remowve the insulation and Re-inspect in 2010

Future Action (Yellow)

Re-Inspect

Results

Required Action Date

No FAC Patterns Identified

4/20/2010
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Status Quo?

MY REAL-TIME ,
ANALYGIS TEL-S ME ' b T
IT's SMooTU GAILING.

Increased Plant Cycling = Asset Integrity Risk

2 March 2014 Australian Generation Workshop
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Gas Price

Aging Fleet

Renewable

Deregulation
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Million Megawatt Hours

Natural Gas Price Impacts
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Average capacity factor for operating natural gas combined cycle plants by hour

2010

2004

2007

2005

March 2014 Australian Generation Workshop
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EPRI Programs and Beyond

Valued Quality. Delivered.

« Effect of Flexible
Operation on Boiler
Components

How are
assets
performing?

What s

happening on the
grid?

—Fossil Steam Units

» Characterizing Flexible
Operation of Combined
Cycle Generation in
United States

—Large CT and CCGT

4 March 2014 Australian Generation Workshop www.intertek.com
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Benchmarking Analysis

valued Quality. Delivered.

High Level - Providing a
benchmarking tool

» Cycles per year

— Characteristics of the cycles
+ Ramp Rate on Start/Shutdown
» Low Load Operation

— How deep is the load cycle?

— How many hours do the units operate in
the range.

Deep Dive — Impact of Cycling
« Damage Mechanisms
+ Reliability and Risk

+ Cycling Costs el F el | el N

5 March 2014 Australian Generation Workshop www.intertek.com
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Characterizing Operation

Power Plant Flexible Operation Modes

Significant load following cycle

i
Mild load following cycle 1 Over MCR operation
. {1

Base load operation

Upper base load limit

\

MCRorGDC
Lower base load limi -
Mild to significant load follow
[ Mild load following f \l X rr
/ operation i If'f A\
Off-load i /] Ol 7~
/" Ild f 14 -I )
m’; wet E’::'::;:p Dry Layup
4 Significant load L
Forced cool following operation Normal
shutdown + Hot {7 shutdown +
startcycle ' Id I
¥ Forced cool Fol star eycly
shutdown + Warm
startcycle
6 March 2014 Australian Generation Workshop www.intertek.com
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Equivalence Factors
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Equivalent Hot Start
(EHS)

EHS is a unit of cycling intensity. One
normal hot start and shutdown cycle
would produce about one EHS.

EPRI-EHS =(c1xMLL)+ (c2xSLL)+ (c3xHS)+
(cAXWS)+ (c5%CS)

MLL=Count of Mild Load Follows
SLL=Count of Significant Load Follows

HS,WS,CS=Count of Hot, Warm and Cold
Starts

i March 2014 Australian Generation Workshop

Equivalent Operating
Hours (EOH)

EOH = D1 (Near GDC hrs)+ D2 (>105%GDC
hrs)+ D3 (MLL hrs)+ D4 (SLL hrs)+ D5
(Poor Layup hrs)+ D6 (Normal Layup hrs)+
D7 (Exceptional Layup hrs)

>105%MCR hrs = hours per year above
105% GDC

Near GDC hrs = hours per year between 95%
to 105% GDC

MLL hrs = hours per year between 80% to
95% GDC

SLL hrs = hours per year between 5% to 80%
GDC

45
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EHS/yr [avents/yr|

Study Sample
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Annual Equivalent Operating Hours and Events
# 220 larze Subcritical Coal Units® 34 Large Suboitical Gas Units A 99 Supercritical Ceal Units
293 Small Subcritical Coal @ 26 Supercritical Gas Units #1234 Small Subcritical Gas Units
R Number of Units in Study
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8 March 2014 Australian Generation Workshop www.intertek.com
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Large and Small Coal Unit Cycling
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226 Large Subcritical Coal Units 392 Small Subcritical Coal Units
Annual Starts (2000 to 2011) Annual Starts (2000 to 2011)
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Midwest Coal #6

«B&W, natural circulation

boiler

«500 MW Capacity

Low Load of 80 MW with

igniters in service

«Steam turbine bypass

system
*valves and large
drain lines are
located between the
primary and
secondary SH to
control boiler
pressure

A blowdown line also

provides startup drum

pressure control

www.intertek.com
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Operating Domains — CCGT and CT (2000-2013)
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¢+ Combined Cycle @ Simple Cycle
——Seasonal Base-Load

——Peaking
——Mid-Merit, Quick Dispatch, Load-Following-—Daily Dispatch Base-Load

——Continuous Base-Load
11 March 2014 Australian Generation Workshop www.intertek.com
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Cycling Effects

30

25 4

10

Equivalent Forced
Outage Rate (%)

12

20 ==

15 <+

valued Quality. Delivered.

600 MW Baseloaded

= 600 MW Cycling and Upgraded for Cycling

1 Unit Upgraded (Capital Added)

600 MW Cycling - No Upgrades for Cycling
600 MW Cycling and Designed for Cycling
600 MW Cycling Arrows Show Infusion of

Capital Spending

Reduced

Plant Life

10 15 20 51 30 35 10 = 50
HYE 1D Yeurs Shaded Area =

; : Cycling-Related

Cycling Begins Lost Generation

PRESO70-12
March 2014 Australian Generation Workshop %WMI&GH]
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Cycling Impacts on Reliability — Empirical Evidence
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Cycling impacts on reliability

35%
30% ; ; !
Year dominated with Single /A
Large Forced Qutage |
® 25% 8 8 .
e
O A /
(T
= 20% - , ,//’
= |
; A X /
% 15% 1 ::::_'_/" | 1
@ Consistently, these relatively
g 10% (== : H
baseload units (average annual
EHSis low), have higher EFOR%
5% with increasing cycling. |
0% 1 |
0 5 10 15 20 25 30 35 40 45
Average Annual EHS
@ Subcritical Coal 1 B Subcritical Coal 2 A Subcritical Coal 3 * Subcritical Coal 4
—— Poly. (Subcritical Coal 1) —— Poly. (Subcritical Coal 2) —— Expon. (Subcritical Coal 3) —— Poly. (Subcritical Coal 4)
13 March 2014 Australian Generation Workshop www.intertek.com
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Problem Definition
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Generation Units Originally Designed for

|
/ﬁ/‘\ . Baseload Operations Running in Cycling
| |

Modes
- — K_&/ . .

System

Dispatch 7N\

Current System Operations are Likely to be Very
NON-Optimal in Terms of Minimizing Long-Term Revenue Requirements

‘Increased Maintenance costs
*Higher EFOR and Higher Probability plant will not return to service
as scheduled.

14 March 2014 Australian Generation Workshop www.intertek.com
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Creep Fatigue Interaction (CFI) Design
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Curves for Several Materials

Design B=es in ASVE for Bdlers, Fressure s selks,
Fiping. Camrron Turbine Design Practios

/ Design Failure Ocars on Cunve
Ar"/ Nickel-ironChromium Alloy B00H {Curve 1)

k/fﬂﬁﬁ&eep+5meﬁgm=1m%'m@ Life

10

(=]
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|

204 & 2316 Sankess Steels (Cuve 2

2-14Chomium-1Vbhddenum {Curve 3)
{most actud dsts fdl below this aunve)
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Cycles
Fraction of hWeterid Liie Dueto Fatigue Darmage

0 0& oz I'..'llE- Gh

F T I ——
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CFl adds significant damage! And shortens life!
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Generation Unit Cycling Definitions

Load Cycling
LL1 Hot Warm Cold
LL2 Start Start Start
Lh.?o
4 Y
‘8hrsorlLess 8hrs-48hrs 48 hrs or Greater
Off Line Off Line Off Line
Load Cycling Hot Starts  Warm Starts Cold Starts
Load Cycling

« LL1: Lowest Load at which design SH/RH temperatures can be maintained
« LL2: Current “Advertised” Low Load
+ LL3: Lowest Load at which the unit can remain On-Line

16 March 2014 Australian Generation Workshop
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