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Established in 1961, John Wood Group PLC, “Wood
Group”, employs over 33,000 people in 55 countries

worldwide and generates over $5.5B in annual sales.

WG GTS is an Independent Service Provider for:

e Power Plant Operations & Maintenance (O&M)
e Field Service

e Repair & Overhaul

e Engineering, Procurement & Construction (EPC)
e Parts Supply

e Control Retrofits

© Copyright 2011 OSlsoft, LLC.
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Long-Term Contractual Asset Portfolio gﬂ/ﬂdofﬁff,gs
“Diverse Gas Turbine Technology and Geographical Locations”

Power Plant Operations Contracts

50+ Power Generating Facilities

“+14,175 MW of O&M Experience”

Turbine Maintenance Contracts

40+ Long Term Service Agreements (LTSA)

“+7,542 MW Under Contract”
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Wood Group GTS Remote Monitoring & Diagnostics

Leverage IT Technology to Provide World-Class Remote Engineering Service & Support
Allow Real-Time Wood Group Engineering Interface With Global Service Asset Fleet

Enhance All Wood Group GTS Contractual Service Offerings (O&M, LTSA)
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LS Wood Group GTS MDnet Sites

® WG Datacenter
* Current

7< In Progress
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Wood Group GTS MDP Environment

CUSTOMER MDP

Vibration / Combustion / Performance

E ﬁ__, i] Process Data WO0oD GROUP

| PI

: Pl to PI Pl ACE i

: Turbine Control Inte(r)face Pl Server WebParts
—)‘ S m [l [l [l

= = by =

/ SERVICES \

Remote Monitoring |:
Web Graphics/Trends | :
Periodic Reports '

Engineering Analysis | !
Technical Support || Customer Contact @ Global Englneerlng
Recommendations |: Managers

Pager / E-mail Alerts |

Diagnostics
Engineering
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Wood Group GTS MDP Infrastructure

Virtual Machine Environment:

e Supportable, Scalable, Reliable, Cost Effective

e 4GB, 2 cpu 3.0GHz, 400 GB current arcs, Windows Server

¢ Pl to PI, Pl Server, PIANO, PIWP on SharePoint, Pl Server client nodes

Pl Server Environment: S S ——
* 50K tags 2 ? A apsor vt
4GB archives, 15 day shift.

e Low Compression, High Arc Read/Sec
*Move to Pl 2010 with AF & MCN

SERVER STATUS

1,301 SysUpTime hrs

5,939 MDNet
10,759 WGHer

R TTLITIY)
:

-
"V Snapshot Read/sec Total Unflushed Events

22 59,623

[ o Archive Events Read/sec Cache Record Count
- 90 21,284
me

ON-LINE ARCHIVES
PI-CLIENT Time to Archive Shift
APPLICATIONS 1,252 Hours

OSlsoft. USERS CONFERENCE 2011 H & H
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Wood Group GTS MDP Infrastructure

Pl to Pl Interface:
',%u PI Interface Configuration Utility - PItoP12 (1o
L4 Rea d O n |y' P u | | Intetface  Tooks Help

EBxdeonnlde |
° Re p | |Cate Arcs 9 /H RO n |y Interface;  [FTECLL2 (PlioPI2) > WR-APPPLOI | _Rename
Type: [Pror =] PwRITCRAP

... 96 hr. recovery MU rfa’r‘vi"j??g’:@’zﬁ'ﬂ“‘m_
... no snapshot, IST events S S
... Arc replace The | Pttt || .
 Scan Frequency f(# events, latency) - v [T ]
...Collect 4-5K tags/site o St N
... IORates 4-6K events/min steady state E: - —
. 100-200 msec latency s [/ | S
... Set scan interval 10 — 15 minutes
. See completion 2 — 12 minutes [

OSlsoft. USERS CONFERENCE 2011 H & H
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Wood Group GTS MDP Infrastructure

PI—AEE Manager !E B

PI ACE: Server Executsble Module Context Tag Help
. I Balexlea &[> > =]
* Performance calculations & predictive models

-l W TAPFPI

Statusalue | Since Schedule

Cu, [y
L C | O C k S C h e d U I e d Scheduler Location W-AF'P-F'I .
Scheduler Dwner SYSTEM
H " ” Scheduler Yersian 2%
e Logic to process Pl to Pl scan “batches ot Sy
WT-APP-PI-0TACCACales\ W T -APP-P-01Ap... 2M15/2011 1:56:33 PM Clock (10, 8] 4
H H H WT-APPPL-OTACT GACales\ W T-APP-PI-01\Ap. . 2/15/2011 1:56:45 PM Clock (10, 0] 25
L4 B a C kfl | | re p ro Ce SS I n g | Og I C WT-APP-P-0TACT GACalosh s T-APP-P1-01WAp. . 215/2011 1:56:47 PM Clock (10, 0] 25
WT-APP-PI-0TACT GACales\ W T-APP-PI-OTAM.. 2/24/2M1 20333 PM Clock 10.5] 25
H H H W T-APP-PI-0TAHR S GACales\ W T-APP-PI-014. . 2/15/2011 1:56:37 PM Clock (10, 7] 14
L4 PI IVI DB a | Iases & pro pe rtles ( M Igrate to PI AF) WT-APP-PI-OTAHR S GACalcs\ W T-APP-FI-01h. .. 2/15/2011 1:56:44 PM Clock (10, 7] 14
WT-APP-PL-07 S PlanthCalosh\\WwT-APP-P-014A. 2/15/2011 1:56:40 PM Clock (10, 3] 21
H WT-APP-PL-01PlanthCalcsh W T-APPPI-0TYPIL. 2/15/2011 1:56:45 PM Clock (10, 8] 21
L4 PI ACE CO ntexts US| ng Com mon COde WT-APPPL-OTAS TGACale s\ W T-APP-PI-0T\Ap. . 2115/2011 1:56:34 PM Clock (10, 2] 12

e Additional code instances for scalability

| 5 Executables; 5 Modules; 9 Contexts [3 Running, 0 Error, 0 Unregistered, 0 OutOfService] v

Alerts:

e Exception emails to BlackBerry

e Turbine performance & MDP infrastructure alerts
e Expand use with Pl System 2010 migration
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Wood Group GTS MDP Infrastructure

Pl Clients: Traditional
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Wood Group GTS MDP Infrastructure

Pl Clients: Pl WebParts

view Al Site Content. WG TS5 Monitoring & Diagnostics = MDS =

e Pacific Time Zone

= Plant Overview - @ CT Gross MW

= Plant Detail 1 202812011 11:36:25 AM

= CTG Querview
= CTGFuel

15] Recycle Bin

@ TimeRange

End Time |
& (1 R ) (1S ) b
(&) [« ) 21250011 2232011 21242011 7Days) 2062011 207201 202

[OR V¢ PC3 GENERATOR MW

) 8.1898E-02
* 49628602
82011

Start Time } } ‘ l
= .

@ Plant Fuel - MW

@ Plant Heat Rate - MW
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Wood Group GTS MDP Process Solutions

Interpretation, Contextualization and Recommendation Driving Action

e Infrastructure and Application investment has no ROl if there is not a responsible party
and/or process to utilize the information

e Automation can make resources more efficient, but ultimately someone must interpret
the information and make sound recommendations

e Proper recommendations that are acted upon and translated into actionable
improvements result in improved asset profitability

People Must Utilize the Information and Act

OSlsoft. USERS CONFERENCE 2011 W [ [] © Copyright 2011 OSlsoft, LLC. 14



Diagnostic Algorithms Convert Process Data to Equipment Information

Wood Group RM&D utilizes (3) Major Categories of Diagnostics
to effectively Monitor Equipment Health

(1) Process Variable Monitoring
(2) Thermal Performance Metrics
(3) Equipment Modelling

Effective Deployment Considerations

Applications — Scalability, Features/Functions, Configuration
Process Data — Collection Resolution, Averaging, Normalization
Resources — Effective Combination of Software and Power Plant Engineers

OSlsoft. USERS CONFERENCE 2011 W [ [] © Copyright 2011 OSlsoft, LLC. 15



PROCESS VARIABLE MONITORING

Turbine readings are monitored against known limits and relationships
Basic linear and 2nd order functions are utilized

» Typically employed at LOL to Base Load, steady state averaging
» Alarm limits are set below Turbine Control System alarm set-point(s)
» Automation is employed to generate alarms

Examples

e Predicted Fuel Consumption (Fuel vs. Load)

e Exhaust Temperature Spread (Texhst vs. Load)

e DLN Combustion Dynamics (if CDMS data applicable / available)

e Bearing Monitoring (Vibration vs. Load, Bearing Metal & Oil Temps)
e Turbine Wheelspace Temperatures (Temps vs. Load)

OSlsoft. USERS CONFERENCE 2011 W [ [] © Copyright 2011 OSlsoft, LLC. 16



RMA&D utilized for early identification of component failure

Unit Cycled July 1 - July 2. Noted Step Change in Texhst Spread +100F

July 1 - Load vs. Texhst Spread

July 2 - Load vs. Texhst Spread

Deg F

290 -

270
250
230
210
190
170
150
130
110

CT12 Texhst Spread (F) - Jul 1 | ¢ Texhst Spread (F)

RM&D Alarm Threshold

95 100 105 110 115 120 125 130 135 140 145 150

MW

Deg F

CT12 Texhst Spread (F) - Jul 2 | » Texhst Spread (F)
= Control Alarm SP

MW

OSlsoft.

U
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RM&D utilized for early identification of component failure

Understand Your Equipment and Associated Instrumentation

Critical Correlation
between Exhaust
Temperature Profile and
Upstream Combustor
Health

OSlsoft. USERS CONFERENCE 2011
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Al i ‘
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Approaches for Effective Process Variable Monitoring

Load vs. Texhst Spread

T2 Texhst Spread () 0wl JeTemsismead@] ¥ Understand Your Process & Criticality
- v Plot Relationships & Identify Anomalies
gég v' Generate Alarm Limits / Benchmarks
iég v Data Processing - No Transients, Averaging

Eﬁ’ igg RM&D Alarm Threshold v’ Utilize Automation for Alarming
v' Contextualize - Instrumentation or Real ?
%5 100 105 110 115 120 125 130 135 140 145 150 v Respond Appropriately
MW
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THERMAL PERFORMANCE METRICS

Thermal performance metrics are applicable at base load, or load normalized
Plant / Unit-specific correction curves provide the most accurate calculations

» Typically employed at Base Load, steady state averaging
» Calculations are based on correction curves and known thermodynamic principals
» Automation is employed to generate alarms

Examples

e Plant / Unit Corrected Output (MW) — Steam Adjusted for Cogen Applications
e Plant / Unit Corrected Heat Rate - Steam Adjusted for Cogen Applications

e CT Compressor Efficiency

e Corrected CDP, Corrected Texhst

e CT Inlet Cooling Effectiveness

OSlsoft. USERS CONFERENCE 2011 W [ [] © Copyright 2011 OSlsoft, LLC. 20



Thermal Performance Metrics Utilized for Degradation Management

FEA CTG Performance hetrics ® 705
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Approaches for Effective Thermal Performance Monitoring

125 :||||||||| T Correction curves - Adjust
120 5 Base Load Performance to
15 B> ISO Ambient Conditions
10 TS 7 '
E’ 105 b "":fk ~ / E Heat Rate
(] “":?-.%\ -
£ 0 IS
§ 95 £ | h \
90 -+ A
g \\,\ ) .-H-.-"”'i Exhaust Flow
85 — N ] Heat
E ~.. JConsumption
80 N
C 1 Output
75 _|||||||||||||||||| IR NN N AN NNA AN NANnuni |||||||||-

OSlsoft.

Compressor Inlet Temperature (deg F)
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¢ 10 20 30 40 50 60 70 8 80 100 110 120

DN N NN

SN

Understand Your Process & Criticality
Obtain or Generate Correction Curves
Deploy Calculations - ACE or Other

Data Processing - No Transients,
Averaging, Base Load Filtering

Utilize Automation for Alarming
Contextualize — Are results realistic?

Respond Appropriately
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Advanced Statistical Models Provide Identification of Subtle Changes in Process Data

Cluster Map for CorrelationMatrix1: ¢ =weo o _o_
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MEC: L OTO_2-FERT - - -

MECe L oGTo_ 2883
MEG LG To_ 28 8_Med
MECS LGTo_2 R0
MEC: LG To_2FE0s
MEC: L GTo_Z PSR
MECG L GTO_2- DAt T
WIEGE: L GTo_2-Fas
MEGE L GTO_2CRD

MEGC LOTG_2CRR
MECC LT 2AFRFED
MECG LGTo_2AFPER
MECS LGTo_ZFSAN
MECC LGTO_2C SR
MECC Lo _2csoy
MEGH: L GTO_2ATJZ_2
MECC LoTo_ 2 AT 1
MEGe L GTo_2LTEZE
MECG L GTO_2TTRE
MECK L GTo_2TT=0 1_18
MECH L GTo_2TTH0 17
MECC LGTO_2TT0 1_13
Mo Lo T T 18
MIEGH: L GTO_2TTH01_e
MEGE L ST 2 TT01_11
MECG LG TO_2 T 1_2
MECG L GTO_2TTH0 15

e Rich Historical Pl System Data Sets are Required

MECC L GTO_2 TTINEZFO 2
MECC LGTO_2 TTWEZFO 1
MEC L GTO_2TTUIEAG
MEC L GTO_2TTIEZAG
MECG LGTO_2 TTIEZAGE
MECS LGTO_2 TTIEAR 2
MECS L GTo_2 TS FE
MECG LGTO_2TTIES1FIT
MECG LeTo_zoToR
MIEGE L GTo_2TTH0 1_15
MEGC LoTo_2TM
MEGE LT 2 TT01_1s
MECS LT 2 TTHD 1_18
MECH L GTo_2 T+ 1_12
MECG Lo =TT
MECC LGTO_ 2 TTHD 16
Mo Loz T T 13
WIEGH: L GTO_2 T30 1_17
MESC L ST 2T 1_2
MECS L GTo_2 TT=0 1_10
MECS LT 2 TTH0 1_1
MECS Lo 2 TR
MECK LT ZSMHUN
MECC LT 28T 1

=
8

d Group uses In-House and 3™ Party
Software Applications to Build
Multivariate Statistical Models
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Combined Cycle Plant Modelling Utilized for Monitoring and Dispatch Optimization

Unit Gross Output Heat Rate (HHV) Load c Status Duct Burner Fuel Flow oy 82 Dast
| | | araz v CTGA 157.9 MW 9,950 Biu/KWh Base Load Evap On, Pag Off, DB On 96 MMBtu/h S Deg L
7.200 Btukwh CTGEB  157.5 MW 10,395 Btu/kwh Base Load Evap On, Pag Off, DB On 95 MMBtu/h B Oeg
WDODD GROUP STG s Rel Hum 16 %
5/21/2009 3:36:51 PM 173.8 MW Steady State BarPress 2743 inHGA
[ Pant | [ cte |[Hrse | [ st ][ acc ][ power | [ Fuat |[ xs | Predictive Model Performance
5 = < i Units
Predicted Output Predicted Fuel Energy  Predicted Heat Rate R F“,’:gji:‘:::’e' Comparisons Plant CIGH; OIGHE; SIG d
s SRR S uel Gas Flow - energy 3,535 1,668 1,675 MMBtu/h
Deviation (MW) Deviation (MMBtu/h)  Deviation (Btu/kWh) bemitbu bt e o 2 PPt
154 17 797 232 Fuel Gas Flow % Deviation 34 5.0 14 %
Predicted Output 489.5 161.2 161.8 181.0 MW
Output Deviation 154 1.7 3.0 84 mw
Output % Deviation 33 1.0 1.9 49 %
Predicted Heat Rate 7,219 10,352 10,346 Btu / KWh
Heat Rate Deviation 19 348 -39 Btu / kKWh
Heat Rate % Deviation 0.3 35 -04 %

(Plant) Predicted Outputvs. Actual Comparison

Ai421
048955

o | 11K Lt y { oT21B8
©3.2551 1 el * 0.26058
AL ! !
50

byl a0ty

il 0
5/14/2009 &%:51 PM  700days  5/21/2008 3:36:51

I I |

| I
s

Plant CTIGA CiGB TG Pilant CTGA CTGB Plant CTGA CIGB

0% 49% e sanll soxfl 1% R saxl 5o %l 14a%

20% 20% 20%
[l sUno 50 |
5M4/20093:3651PM  7.00days  5/21/2009 3:3¢

10% 10% 10%

5% 5% 5%

0% 0% 0% niph  soob 50
. . , S/1412009 336551 PM 7.00 days  5/21/2009 3:36:51 PM
Predicted Output Predicted Fuel Energy  Predicted Heat Rate
% Deviation % Deviation % Deviation
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L=

7EA Sample Display
12/6/2009 2:00:00 PM

Gross Output
96.3 MW

WOOD GROUP

Load Indication
Base Load

Heat Rate (LHV)
10,288 kJ/kWh

[c76 summany] [ TG Alarms | [ cT oter |

Generator I

Measured Parameter

Load
Load Ref - MKV

FSR Load
FSR Temp
Turbine Speed

Fuel Gas Flow
Fuel Gas Temp
Fuel Gas Pressure

Inlet DP

Cmprsr Inlet Pressure
Cmprsr Inlet Temp Max
Cmprsr Inlet Specific Hum
Cmprsr Inlet Dew Point

IGY Postion
IGY Ref

IBH Valve Position

IBH Valve Ref

IBH % Cmp Flow Dmd
Bleed Heat Enabled
DLN Bleed Heat Enabled

Cmprsr Discharge Press
Cmprsr Pressure Ratio
Cmprsr Discharge Temp

Exhaust Temp Median
Exhasut Temp Ref
Combustor Spread 1
Combustor Spread 2
Combustor Spread 3
Allowable Temp Spread

Exhaust DP

Fuel System

Fuel Gas Intrstg Press
Fuel Gas SRV Press Ref
SRV Feedback

Primary CV Feedback
Secondary CV Feedback
% Fuel to Primary Nozzles
Fuel Split - % to Prim

Fuel Transfer Setpoint
Fuel Transfer Dmd

OSlsoft.

DVWATT 96.3
LO0PSEL 85.0
FSRH 28.5
FSRT 842
THH_RPM 3,600
FOG 6.0
FTG 44.4
FPG1 2,455
AFPCS 56.7
AFPAP 968
CTIM -15.8
CMHUM 0.60
IToP 2253.27
CSGV 84.0
CSRGY 84.0
CSBHX 77
CSRIH 0.0
CSRBH 255.0
LGOBHEN on
LE3BHEN on
CPD 1,250
CPR 14.0
CTDA 319
TTHM 524
TTRX 524
TTHSPA 25
TTHSP2 19
TTXSP3 17
TTXSPL 51
AFPEP 207.0
FPG2 2430
FPRG 2,142
FSGR 51.87
FSGP 77.10
FSGS 41.56
FSRXS #1.75
FSRXSR 81.75
FSRXT 0.00
FSRXTL 0.00

Units Calculated Performance
"-“‘:‘J Fuel Gas Flow - mass
mw Fuel Gas Flow - volume
% Fuel Gas Flow - energy
% Gross Heat Rate - LHV
rpm
Compressor Pressure Ratio
ka's Compressor Efficiency
DegC Compressor Temp Delta
kPa Compressor Disch Pressure Corr
mmWC
mbar Corrected Output
Deg C Enrrecte(: }gelﬁt Hat_er
alkg orrected Exhaust Temp
DegC
Predicted Fuel Gas Flow - Energy
DegA Fuel Gas Flow Deviation
Degh Fuel Gas Flows % Deviation
fﬂ Exhaust Temp Deviation
. Comb Spread 1 Deviati
ol Comb Spread 2 Deviation
Comb Spread 3 Deviation
Exhaust Temp Profile
kPa
nia
DegC
Deg C
DegC
Deg C
Deg C
DegC
DegC
mmWC
KPA
KPA
%
%
%
%
%
%
%
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21,495
28,235

991
10,288

14.0
86.4
334
1168.2

84.9
10,600
545

979
12
1.2

-0.2
-2.0
-8.3
9.6

Units

ka'h
Hm3ih
G.Jih
KJKWh

n'a

%
Deg C
kPa

Mmw
KJKWh
DegC

GJih
GJih
%

DegC
Deg C
Deg C
DegC

Measured Parameter
Vibration

Max Vibration

Turb Brg #1A Vibration
Turb Brg #1B - Vibration
Turb Brg#2 - \Vibration
Turb Brg #3A - Vibration
Turb Brg #3B - Vibration
Gen Brg #4A - Vibration
Gen Brg #4B - Vibration
GenBrg#5 - Vibration

Bearing Metal & Qil Temps

Turb Brg1-1 - Mtl Temp
Turb Brg1-2 - Mtl Temp
Turb Brg#1 - Drain Temp
Turb Brg 2-1 - Mtl Temp
Turb Brg 2-2 - Mtl Temp
Turb Brg#2 - Drain Temp
Turb Brg 3-1 - Mtl Temp
Turb Brg 3-2 - Mtl Temp
Turb Brg #3 - Drain Temp
GenBrg 1-1 - Mtl Temp
GenBrg1-2 At Temp
Gen Brg #1 - Drain Temp
Gen Brg 2-1 - Mtl Temp
GenBrg 2-2 Vel Temp
Gen Brg #2 - Drain Temp

Thrust Brg 1-1 - Active Side
Thrust Brg 1-2 - Active Side
Thrust Brg 2-1 - Inactive Side
Thrust Brg 2-2 - Inactive Side

Bearing Oil Supply Temp

Generator - Mechanical
DTGSF1
DTGSF2
DTGSF3
DTGSA4
DTGSAS
DTGSAG
DTGGC10
DTGGC11
DTGGH18
DTGGH19

BB Max
BB1
BB2
EB3
EB4
BBS
EB10
BB11
BB12

BTJ11
BTJA-2
LTEAD
BTJ2-1
BTJ2-2
LTBZD
BTJ3-1
BTJ3-2
LTB3D

BTGJ11
BTGJ1-2
LTG1D
BTGJ21
BTGJ2-2
LTG2D

BTTA1_1
BTTA1_2
BTTI_1
BTTI_2

LTTH1

DTGSF1
DTGSF2
DTGSF3
DTGSA4
DTGSAS
DTGSAG
DTGGC10
DTGGC11
DTGGH18
DTGGH19

153
55
62

112
69
80
79
79
a1
29
79
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2
3
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DegC
DegC

Deg C
Deg C
DegC
DegC
DegC
DegC
DegC
DegC
DegC
DegC

Measured Parameter

Cmprsr Discharge Temp1
Cmprsr Discharge Temp2
Cmprsr Discharge Temp3
Whispc Stg 1 Fwd Inner 1
Ispc Stg 1 Fwd Inner 2
Ispc Stg 1 Aft OQuter 1

Whispc Stg 1 Aft Quter 2

Whispc Stg 2 Fwd Outer 1
Ispc Stg 2 Fwd Outer2
Ispc Stg 2 Aft Outer 1
Whispc Stg 2 Aft Quter 2
Whispc Stg 3 Fwd Outer 1
Ispc Stg 3 Fwd Outer2
Ispc Stg 3 Aft OQuter 1
Whispc Stg 3 Aft Quter 2

Inner Barrel Temp

Exhaust Temp 1
Exhaust Temp 2
Exhaust Temp 3
Exhaust Temp 4
Exhaust Temp 5
Exhaust Temp 6
Exhaust Temp 7
Exhaust Temp 8
Exhaust Temp 9
Exhaust Temp 10
Exhaust Temp 11
Exhaust Temp 12
Exhaust Temp 13
Exhaust Temp 14
Exhaust Temp 15
Exhaust Temp 16
Exhaust Temp 17
Exhaust Temp 18

Flame Detectors
Flame -Ch1
Flame - Ch 2
Flame -Ch 3
Flame - Ch 4
Flame -Ch 5
Flame - Ch 6
Flame -Ch 7
Flame -Ch 8

Total Starts 36 Counts
Fired Hours 1,449 Hours
Peak Fired Hrs 0 Hours
Emergency Trips 13 Counts
Units
CTDA1 319 DegC
CTDAZ 317 DegC
CTDAZ 319 DegC
TTWS1FI1 353 DegC
TTWS1FI2 353 DegC
TTWS1A01 407 DegC
TTWS1A02 403 DegC
TTWS2FO1 300 DegC
TTWS2FO2 301 DegC
TTWS2A01 353 DegC
TTWS2A02 340 DegC
TTWS3FO1 391 DegC
TTWS3FO2 397 DegC
TTWS3A01 232 DegC
TTWS3A02 220 DegC
TTIEA 176  DegC
TTXD1_1 521 DegC
TTXD1_2 534 DegC
TTXD1_3 520 DegC
TTXD1_4 548 DegC
TTXD1_5 500 DegC
TTXD1_6 525 DegC
TTXD1_7 536 DegC
TTXD1_8 510 DegC
TTXD1_9 544 DegC
TTXD1_10 516 DegC
TTXD1_11 522 DegC
TTXD1_12 534 DegC
TTXD1_13 522 DegC
TTXD1_14 502 DegC
TTXD1_15 533 DegC
TTXD1_16 508 DegC
TTXD1_17 528 DegC
TTXD1_18 524 DegC
L28FDA off
L28FDB Off
L28FDC off
L28FDOD Off
L28FDE On
L28FDF On
L28FDG on
L28FDH On
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