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Power Support Center Capabilities
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Power Solutions Network

Business planning support

Operations philosophy and tools
Maintenance philosophy and tools
Engineering and technical solutions
Perfor ancé monitoring/trip analysis
Trainingloc ,{devel

Equipmient modific and upgrades
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Power Support Center Organization

Turbing
Parts
Equipment QA/QC ]
Assessment & [Management:
Upgrades Turbine

Inspection
Management

O&M Philosophy
& Tools: OE

Refineries
Performance
Monitoring &
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Engineering
Analysis

Oil & Gas Operations
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Project
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PSC Performance Monitoring Solution

OSlsoft EA for data infrastructure

*  ProcessBook

 Datalink
* Tocome:
o MD

o RT Webparts via SharePoint
o AF2.0 & Notifications
o Etc.

SmartSignal for predictive analytics

 SmartSignal EPI*Center

* SmartSignal participates in the performance monitoring portion of the
weekly PSC/ES teleconference.

* Tocome:

o Transition to Chevron hosted, monitored and maintained instance of
EPI*Center.

USERS CONFERENCE
SO t@ SAN FRANCISCO



El Segundo Refinery CHP Overview

Located on the Pacific coast in El Segundo, CA just
south of LAX.

* 3 - Cogeneration Trains (GE Frame 6Bs, dual pressure HRSGs), + 170,000 hrs.
e 1-Steam Turbine Generator

e 1- Auxiliary Boiler
e 2 -Sets of BFWPs
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Case Study: High Steam Drum Conductivity

B priority: ES B train E-3400 Conductivity HIGH

Sebastian Lama Gimbutas [slamagimbutas@smartsignal.com]
You forwarded this message on 11/12/2008 12:10 PM.

Sent: Wed 11/12/2008 10:11 AM
Blanco, Roy ¥
Cc Konieczka, Matthew D; Yoss, Kenneth A; Chuck Cotton; Brian McCarthy

Roy,

Starting on 10/24 we've seen slight changes in the conductivity readings, but nothing significant until
117 when HP DRUM CONDUCTIVITY (4AC409, V-3400 STM DRUM COND) spiked up to ~855 MMHOS.
It seems like some corrective action was taken because this sensor is now reading ~30 MMHOS.
However IP DRUM COMDUCTIVITY (34AC410, V-3420 5T DRUM COND) continues to increase, and
today reached 661 MMHOS and seems like it is still going up. See the screenshots below

Please let me know what you think, thank you for your time.
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Sebastian Lama Gimbutas
Analyst, Availability & Performance Center
SmartSignal Corporation

801 Warrenville Road - Suite 300
Lisle, lllinois 60532

Fhaone: +1_630_829_4000
Fax: +1_G30_829_4001
Direct.  +1_630_829_3209
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Case Study: High Steam Drum Conductivity

From: Blanco, Roy V

Sent: Wednesday, Novernber 12, 2008 10:17 AM

To: Wenschlag, Michael D (mwen)

Cc: Konieczka, Matthew D; Yoss, Kenneth A

Subject: FW: B priority: ES B train E-3400 Conductivity HIGH

Mike,

FYI... Please see SmartSignal's message below. The team is currently out of the office and has not had the chance to analyze this data. Just wanted to put it on your radar.

Please let me know if this is normal behavior (spikes in conductivity) or not. It looks like operations normally takes corrective action shy of 700 mmhos, you are currently at around 680 mmhos.
At what conductivity reading do you feelis “abnormally high” and action needs to be taken?

Thanks,

Roy
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Case Study: High Steam Drum Conductivity

Incident View - Windows Intermnet Explorer provided by Global Information Link
& | http://67.202.198.137/EPICenter/In iew, 28IncidentName=34AC410 - V-3420 STM DRUM COND HIGH8IsPopup=true

Ed CHEVRON GLOBAL POWER > EL SEGUNDO > ES B Train E-3400

Internal Tags | Log
View Group: CHEMISTRY - IP FW, STM CHEM -

Start Date: 10629/2008 Start Time: 05 2:00 "] Cross Hairs
End Date: 111312008 » End Time: 05 200 "] PerPage: l:l m m

IIl Advanced

B2 Incidents: 34AC410 - V-3420 STM DRUM COND HIGH
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A1 1 % 34FC4D7 - B-TRN 850# PRODUCTION LOW 28 ez jiiazone i
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Case Study: High Steam Drum Conductivity

Pl ProcessBook - [Displayl”]
FHEile Edit View Inset Tools Draw Amange Window Help

A= 3 : E o @A |2

34% Water Chemistry

1150

150
10/10/2008 12:00:00 AM

¥
8 % 5204 days 4B O

©\iese-pi.ese prit34AC409.SP
0.14
MMHOS
+lese-pi ese prit34AC40
482.81
MMHOS:

12/1/2008 12:00:00 AM

Equipment Integrity Review Log

Exception Date
ActiveiClosed | "ePOTt D"l'i

#
Closed 11/13/2008
76
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V-3400 STM

10424/2008 DRUM COND

OSlsoft.

Descriptor |Updat

"~
— =] —

Exceptiol
Action Taken:
Em

Monitor: Starting on 10/24 we've seen slight changes in t ity readings,

but nothing significant until 11/7 when HP DRUM CONDUCTVITY (4AC409, V-3400

STM DRUM COND) spi

wias taken because this sensor is now reading HOS. However IF DRUM

CONDUCTIVITY C410, V-2420 ST DRUM COND) continues to increase, and today
2d 661 MMHOS and seems like it is still going up.




Case Study: High Steam Drum Conductivity

El Sesundo PSC Pilot Weekly Project Update: 08 November 13

1. Attendees:
Mike W., Matt K., Chuck CgttoplSmart Signal), Ken ¥oss

2, Weekly Summary:

Eguipmest integrity Beview Log

[— Eacapiion: Update:
Reportuse | ot | Tees | Trend Ta | TagDestriptor (Compleies COMPL henon Taken:

|. Emargant Bem:
i - - - - - - - -

Rlosniter: Saartrg o 1024 vl it S CRERGEN It T Etdkaiiety newdngs, but
rofing sgrticesd entl 1117 i WP DRUM CORDUCTVTY (AACA0R, V=343 STU DRUM
O dgshued w12 ~H55 MNHOS. | soem Bt 550 SOTREIVE BCI0S Wil IB0SA Bediuid
00 FTH P naegr i g reading <30 MMWOS Woswwsr P ORUM CORDUCTIVTY (MACAS. V. |Uike W, nofified of acongtion
DL COHD 420 ST [ COMD) Somtrstd 18 Reraise w-:m n-:w-buw timm vib o=l
uu-.lp.rq.; pelate: Wi i TE wystes s tai r

110008 PATL2008 BTm = 5 3_ataa

N

d B st o normal bebavi

o #76: The smart signal catch led successful action to site personnsl as
this point would not have zlarmed and notified operations. This
llowed operations to control this situztion znd bring the Conductivity
back to normal levels. Good Catch for Sm_ﬂStgﬂ_l

o BTrm Trip 11-5-08: lost communication with seismic probes, which
caused 2 controlled shutdown on B-Tram. The shutdown fiumctionality
should have been diszbled when we mstzlled Mak VI, per MOC that
was done at that time. Undate:

Catch of the month: Mike W. saves B Train trip: B-Train had the same
situztion happen with the RST processors not sesing a signal from BES and
E-"ttmg Transducer fault alarm on Friday night at 23:53:27 that happensd on

-'-:in-'-sd_\ night when the unit shut:ic“n The difference is the shutdown signal
L39vD2 ALL_ has been foreed to 2 good value. Previously GE eliminated the
trip logic on high vibration for T.h-'- seismic probes, but not loss of fsignzl. During
the next water wash Mike W, will change logic so the unit doss not trip on loss of
siemal
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Case Study: High Steam Drum Conductivity

9.0 11/26/2008 8:55:27 Michelle Walton

Site/Unit

Asset ES B Train E-3400

Category Other - see comments
gztifgé;mne .y [P DRUM CONDUCTIVITY HIGH
Assigned To rblanco

Priority MEDIUM

Action Other - see comments

Starting on 10/24 we?ve seen slight changes in the conductivity
readings, but nothing significant until 11/7 when HP DRUM
CONDUCTIVITY (4AC409, V-3400 STM DRUM COND) spiked

Comment up to ~855 MMHOS. It seems like some corrective action was taken Val u e d e I i V e r e d :

because this sensor is now reading ~30 MMHOS. However [P
DRUM CONDUCTIVITY (34AC410, V-3420 8T DRUM COND)

continues to increase, and today reached 661 MMHOS and seems ° Long term renablllty

like it is still soing up. See the screenshot attached

10.0 12/3/2008 13135 rblanco * Conflrmatlon Of

Site/Unit

Asset ES B Train E-3400 eqUIpment |Ssues
Category Other - see comments

SZE;E&DE .y [P DRUM CONDUCTIVITY HIGH

Assigned To Chuck Cotton

Priority MEDIUM

Action Other - see comments

Comment The blowdown on this system has issues. It is usually placed into

manaul. This was a legitmate catch for SmartSignal Thanks!
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PSC Performance Monitoring Workflow

Chevron Power
Facilities

Plant

OSlsoft.

Portal & Log
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Case Study: NH3 Over Injection

11/7/2008: PSC received phone call from SmartSignal
APC informing of a NH3/air ratio High Rule posting on the
WatchList.

~C
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Case Study: NH3 Over Injection

[0.0167, 12/5/2008 10:46:25 AM |
(NH3/AIR_RATIO ) - 36FFI610, V3610 NH3/AIR MOLE RATIO, RATIO

0.08 F—————o T i 2o T —— — — — —— e — ==y
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(87177, 12/5/2008 10:46:25 AM |
(NH3_FLOW_RATE ) - 36FC610, AQ NH3 TO V3610, GPH
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[3.9749, 12/5/2008 1:46:25 PM |
(STACK_NOX ) - 36A1648Y, HRSG STACK OUTLET NOX, PPM

T — L L e — - T & T 5 T
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ase Study: NH3 Over Injection

Exception

Equipment Integrity Review Log

Exception:

ActiveiClosed

Closed 172008 AQ r_-lHS to Mon.ilor: MH3 Injection appears to be increasing without a correlation in catalyst
V3Ig10 efficiency.

OSlsoft.

O IBAIELEY
-015512
FFM

+ 36FCE10

2.7426E-04

GPH

iy '|||'| ) i i i "' Il(l \l\

MW’*"

] 0
10/9/2008 5:05:19 Ph 90.04 darys 14742008 5:08:19 P
O HRSG STACK QUTLET N # AQ NH3 TO %3610
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Will notify site
during weekly
meeting.




Case Study: NH3 Over Injection

El undo PSC Pilot W, ' Project Update: 09 Janwary 22 (minntes
1. Atfendess:

Nlika Wanzchlas (Sit2 Cozsn Spscialist)
Chudk Cotton {Smart®ignal)

Erian McCarthy {Smartsignal)

Fov Blanco (P5C)

E=n Yozz (PEC)

Eguipment inegiity Reveew Log
Recepbor

Value delivered:
L e = e '“*“‘““:ﬁ.m =1« Decrease in NH3 release

TR.I00 THEST & PR :'_S"' Ops
TRIZ00 THEST | Thu nebesisr bobgein achibibing Wiha! Bpaars 0 b 4w babarvior 5 15.9 300 -

" s . L .
2008 ] = & R () o g D B B AR -1 B o ml wiske 0 BB . TRII00 THRST B P2 :H-:::rae
T R B ity by Dt 1 Bl Dt P e D U i3
2] Tpdate 10000 dhe Fogg Feealoatt
A0 M MaARar P FobiTs SI481 1 14 LREERAE wleind & CHTHINES 7 (B il st B8

AT 1T - L &% Eoie L] oy i femay By iy

: =1 o $ decrease in NH3

SRS MStir o ekt oMbl bl ) Bhgpbd R I iz | SR
. - . AETI1Z0 89 EAITHED | T i far cooing Sroul han Bees havng Sty seeing cagetly. Al dher
e e | BoP L BR | iz [upoxiog womon | asiaes beatng insperatures wacs aieriing high buf Bawe efurred 13 pormal bebarior | WSSHEEY

W ML D Jeout WS Teeos e l j rC h aS e S
P— . TOHEET | TURT WHLGFD | UNonior Vineenpact eptraat renng 50dl 10098 ghet B anpacied | Comen i
132 mases | o W
bo | VDTN e i & TP IEETG [Conteee w mante Juisdz
- P3390 PI Uonitor: Tarest vibraions (F1 B PR moving Bom 4 WLS 5 - 1 ULS wit
L3008 LHETIOR BoP ma 55
il 1 VD4R THEUST v Loomessendng dres n et beacng tevcemtoe. Castru 1a montar,

[

.
I . WBonman Sl g (eBBatt amublond Covhng Topes ot D't 10 Bsiludle |Vl ity aoe

I | vRIE | adB 'i?_““ b=t ;;..:_.;.W'T AOlIg i T 0 Palleblod i Pefeiler SERRTE. TMTTRYE Dbl Wil i | B meaidy [ ]

W A Bn TEF pas VoRal e lErviive B et Biare SartT ]

Monlor: ABiAu BFVP bairnyg lespenstuen renge from 2008 275 deg F companed

- - = £ Tre BV Baarig Separatunes ranging beteeses 50 and 200 deg P e Sane o
V. I (e = b Boarng Tomed | e mugauremanty? What are e wiarm iy, for [IPVSR bamrng Sty mbaily

: s procedures/training

*Zoresnshots can be fomd in the zppend i section

Updatas: 1

o £B4 - Wike Popp will imvestizats during upooming schedulad I I lo I I e
maintsnance i, tukdpe drive lesk off hest ewchangsr

o =38 - SmartSiznal Catch! Communication with console operations
is going into calibration and coming out 83 & bad point causing the
system to go into manual mode, at alow NOx ppm sepaint
cansing excess NH3 injection, without notification or alarm to the
console operator. Operator procedures have been modified to
verify operational mode and raise sefppint to 4 ppm-

o =01 -Foytoceste PItend and forsard to Wiks Popp.

o =82 - Bits belisves sxosption iz not 2 ziznificant relishility risk. The
BF.W valve has to open up 100% to gointo alam. Lately, the NG

e Ry B
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PSC Performance Monitoring Workflow

Chevron Power
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OSlsoft.
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Case Study: NH3 Control Valve

High Priority Notification regarding E-3300 Catalyst Effeciency

Chuck Cotton [ccotton@smartsignal.com]
You forwarded this message on 3/10/2009 11:06 AM,

sent: Tue 3/10/2009 10:48 AM
T Blanco, Raoy V
Cc Yoss, Kenneth A; Konieczka, Matthew D; Sebastian Lama Gimbutas; Brian McCarthy

Roy, we noticed this morning that the efficiency of the catalyst on the E-3300
is declining rather precipitously. Here is a screen shot. It is only down about
4% but it does not appear to be turning. I have included the NOX as well
since it is trending up and away from the estimate. I have made
SmartTracking entries on these as well.

R CAT AL L_SNY |- BRI, SN CATAL T 019, %

C

-

B T T e

Chuck Cotton
Sr. Customer Monitoring Manager
(ol

smart5|gnal%‘

ELIMINATE FAILURE_

901 Warrenville. Road - Suite 300
Lisle, lllinois 60532

Phone: +1-630-829-4000

Fax: +1-630-829-4001

Mobile: +1-630-849-9213

Direct: +1-630-829-4572

Home Cffice/Fay- +1-B17-645-2948
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Case Study: NH3 Control Valve

[1.0364, 2/24/2009 5:24:15 PM |
{STACK_NOX ) - 33ai348, STACK NOX, PP

:
[ 1 N .

T
2IZTI00S
00000

212502009 21262009
0 ;D0

T
2IZ872009 2005 22005 WA2009 42005
0:00: 0

IO 2009
0:00: 00

172009
;0000

(NH3_FLOW_RATE ) - 33FC355, NH3 FLOW RATE, LB/HR

. .
v S R S -
100 4 - . e AR Mk sk e e o e Sy S5
; .
of A . T e ==
: ¥l K X :
E‘D T T T T T T T T
202512009 2026/2008 242712008 2/28/2009 2/1/2008 22009 102009 31172009
0.00.00 0:00:00 0:00:00 0:00:00 0:00:00 D.00:00 0.00.00 0.00:00

98 2687, 2/25/2009 3:34:15 AM |

(SCR_CATALYST_EFF ) - 33CI348E, SCR CATALYST EFF, %

100
ag ]
9 T
9 :
T T T T T T T T T T T T T T T
22005 il ZETIENE el 32008 IR0 303720008 4200 B52000 G200 AT BS200E 2008 102005 3172005
0:00:00 0:00:00 00000 00000 00000 0060 00 [V 00000 0:00:00 (VR [VR] [V R 00000 0:00:00 00000
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Case Study: NH3 Control Valve

RE: High Priority Notification regarding E-3300 Catalyst Effeciency
Wenschlag, Michael D {mwen)

Sent: Tue 3/10/2009 11:27 AM
To Blanco, Roy V

Roy,

| will look into this. It does seem to move with the steam production.

Mike

From: Blanco, Roy V

Sent: Tuesday, March 10, 2009 9:07 AM

To: Wenschlag, Michael D (mwen)

Cc: Yoss, Kenneth A

Subject: FW: High Priority Motification regarding E-3300 Catalyst Effeciency

Mike,

It looks like A Trn NOx is creeping up. There is no step change so it dosent look like an operator set-
point change.
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Case Study: NH3 Control Valve
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Case Study: NH3 Control Valve

El Segundo PSC Pilot Weekly Project Update: March 12® 2009 (minutes)

1. Attendees:

* Mike Wenschlag

* Roy Blanco

* George Freeman

¢ Chuck Cotton (SmartSignal)

+ Bill Nieman (SmartSignal)

* Sebastian Lama Gimbutas (SmartSignal)
*  Greg Metzger (SmartSignal)

Equipmeent integrity Review Log

Respons Exception:
Exception Date - [ ]
ActrveiCiosea | ROPONLONe | ooy | Tram | ble Trend | Tag |Tag Descriptor [Update: Action Taker:
Parn; Emesgent tem:

|s = x = = = = = = i

Wi oty ate

" P _1200 P1 (Monitor: Thrust vibrations (P1 & P2) meving from ~-8 MLS 2 - 1 MLS wih
% frand 1a2ae09 | wteaNd | BOP | RS 55 lesvos|HRusT v spandes drop n Frust Eontinue to monter Jures ekt

[bonstor: &/liAux BIVP bearng temperstures range from 200 to 274 deg F

L L
compared to € Trn BFWPs bearng iemperatunes ranging betwes 50 and 200 deg F.
. 76 ese sccorate messurements? What are upper siarm kmis for BFWP bearng | Wil notdy ste [ ]
Active wzzzeos | wnezees |go. Ae 55 Bearing Temps  [temperatures? during weeidy

Upds o |meeting

]
High grety
BTRAN emai seet o
_ B T — S e OI n Or
Active weses | wzemes [ B L SESUC | 34vEezT ! & Cogen Speciatat
vBRaTONS vERATON 35 tig a8 0,85 BUS. The sensor has teen removed from trp g s Uachinasy
s natyst
3230 P.33220 @ Jrou, | A0SO ViEration has a Batory of haviny mons movemen Ban sther pickups on B, [Emal sert 13
Active amzcoe | woctes [ea | ome | CCT | esvess (LU [Fump. Unt s currestly offine sad emaic vibration behavior 538 exats. Suspect Machnery

. . agn
= cabing msue in bax anatyst
[Monitor: Vimen Aiscaary Boler s Shussown i "a- Vanamser reports  bad vaoe. || .
Actve psgees | vmzames | 35 . 55 |asusora s reportng aimcst 100%. Ais0, S fwo crum evels fend 1o devaste [0 oL

Level i from ne ancther a bE af tmes. At times Sy &ven Sgoesr %o have an Fverse ”:':I;;"“-'r
- rewtenahp
Miondtor: SR on A & B Trains rapidly tustes <3 % C Traim fuctsates - 5%
’ " ss#s ase | TN RATVLY upda sure a S S
Active acez00s | anemoos | ass | ome | SRR | amase Do ) - [ ] r e t e te m
102 ) - -
Monstor: Kox emmissicns have ncreased from ~1.3 ppm to ~& 3 ppm over the past
- - weak. Thare is & strong comslation 1o & decresss in N njection. Audiary fring sad
Acthen e i . A SRR | MalMh [Stack lex 2508 preducten i Bie slevated but the comelston 1o Secrease i NHD ecton i
i) strenger. Uie W s nvestgateg
Performance Monitoring:
*Screenshots can be found m the appendix section.
Updates:
. — Mike W. to i at

. #103 — Operators are attempting to control stack NQx toa 4 ppm
setpoint. In the past the setpoint was lowered to 2 ppm for better
control of NH3 injection. The NH3 injection control valve has issues
controlling at the low flows needed for 4 ppm stack NOx. The system
must either over inject NH3 at a lower NOx setpoint (high slip) or
have issues (stack NOx can jump up suddenly) controlling at lower
flows with less slip. PSC will investigate NH3 slip and recommend
optimum setpoint.
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Performance Monitoring Value

— Pl (1vean)
* Confirmed — 3 trip avoidances
* Potential — 6 trip avoidances
* Equipment Abnormalities — Over 70 abnormalities monitored - - - > long term reliability

— SmartSignal (3 months)
* Equipment Abnormalities - 14 identified that either returned to normal or
communications to plant lead to corrective actions. - - - > long term reliability

* Instrumentation Issues — Over 35 identified resulting in a potential increase of plant
reliability. - - - > long term reliability

 Efficiency - 2 efficiency catches resulting in the scheduling of a water wash and NH3
injection reduction.
— Culture Change

* PSC has noticed plant personnel are more cognizant of equipment abnormalities that are
not yet urgent.

* Operational procedures have been modified to prevent less than optimal operational
conditions.
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