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Program Outline

* What is a Remote Operator-Initiated purge system?
* Benefits of an automated purge system

* What do we need to know to get started?

* Options for automating your purge

* Connection points

* 7F automation kit

* CO, vaporizer
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Operator-Initiated Remote Purge

Operator-Initiated Automated Generator Purge
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What Are The Benefits

* The same process every time no matter who is doing it.

* If there is an emergency there is no need to go in harm’s
way.

* It will speed up the time a purge takes with the correct
equipment and process.
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Are You Facing CO,, Purge Issues?

* How long is it taking to purge your generator 6, 8, 10, 12 hours?
* How much CO, are you going through for each purge?
* Are you using CO, bottles or bulk tanks, gas or liquid CO,?

e Are you using more than 2-3 full case volumes of gas to complete a purge
from H, to CO,?

* Do you have a way to confirm the flow rate and the total amount of CO, that
has flowed to the generator?

* What is the condition of your CO, regulators, are they in good functional
condition?

* What CO, pressure and flow rate are you using to purge?

* Based on the frequency of purges do you feel your operators have a good
understanding of the process and are well trained?
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@ GE Generator
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Review of Your Purge Procedure

PURGING AND FILLING THE GENERATOR

Assistant Plant Operator (Levels 1 through 6)
Rev Date: 12/28/18
Page 1 of 15

Approved by:

Operations Superintendent Date

1.0 INTRODUCTION

11 PURPOSE

This procedure provides the Assistant Plant Operator with guidelines for purging the Generat
with Carbon Dioxide and filling the Generator with Hydrogen.

Introduction

1.2 SCOPE
The scope of this procedure covers normal operations only.

1.3 PROCEDURE SECTIONS
The following section(s) are covered in this procedure:

1.0 INTRODUCTION

2.0 REPLACING H; WITH CO,
3.0 REPLACING CO; WITH AIR
4.0 REPLACING AIR WITH CO,
5.0 REPLACING CO, WITH H,

Procedures

1.4 REFERENCES

1.4.1 Generator System Description, E12-GX-SD1
1.4.2 Station Generator Gas System Drawing, F-30293

1.5 FIGURES

Figure 1- Unit 1 Hydrogen Header .........c.ccceiiiieniiciniiiiniininiincicniena, 3
Figure 2- Unit 2 Hydrogen Header ..........cceuieieciiiiiiiiciiienc v 4
FIguUre 3= CO2 SUDDAY «vsevasrrsinivensssonmsansnssinsssannansfaseassanssnressesnsnnrsnnses 8
Figure 4- Hydrogen Purge Flowpath ..........cccoivmniiiniiiniirnninnc e 6
Figure 5- Carbon Dioxide Purge Flow path ...........c.ccciiiiiiiiiiinnnninnnnnnns 8

MEW 02.21.2020 E12-GX-OP-01 Purging The Generator
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Review EXxisting Gas Manifold to ldentify
Needed Piping and Tag Needed Tie In Points
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Rewew EX|st|ng CO Bottle Rack

E A PCC Company

UTILITY SYSTEMS



Stand Alone Automated Gas Manifold

Remote Automation Panel

Automated Purge System Options

A PCC Company
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Automated Purge System Options

Gas Station with:

* Online redundant H, analyzers

* Case pressure

* DP pressure gages and transmitters

* H, supply & CO, pressure gages and
transmitters

* Fully manual & automated gas
manifold with online monitoring of
purge gases

E A PCC Company
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Options For Automating Purge Process

* Rotary actuators with 4-20 mA feedback/switches
* Solenoid valves with check valves

* Gages & transmitters for supply gasses

* CO, flow meter/transmitter 4-20mA

* Installed explosion proof H, analyzer with remote range
change capability

E A PCC Company
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Tie In Points

Top Header

Bottom Header

Fan Pressure & Suction
CO, Supply Line

H, Supply Line

Vent Line

N O Uk Wb

H, Analyzer Connection at the Vent Line

E A PCC Company
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(F Automated Purge System Kit

* DHCP Enhanced Purge software and electronics

* Remote range change from H, in air to H, in CO, and CO,
and air

* 1SS marshalling box
* Indicating transmitter for seal oil system

* 3 SCHISCHEK EXM ACTUATOR with 1" ball valve &
mounting hardware

e 2 SCHISCHEK EXMAX ACTUATOR with 2" ball valve &
mounting hardware

E A PCC Company
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Rotary Actuators, Valves, and Analyzer
Tie In Point

.

Removal of the four existing Clark Cooper control valves & replacement with rotary actuators
and valves for H, line, CO, line vent line and top or bottom header pipe selection and addition
of an additional SS junction box.
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Example of an Automated Purge Screen

55GX 'I .' Open Collector End Turbine End
l | | L
7Sl 00 Mw
!-. DVAR 0.0 MVAR
H2/CO2 M.O.V.s Turning Gear
7 rpm
20HH-1 20HH-2 = 0 °F RPM
n2supy | B B =
| - | | - CI.O |'|'|||5
Open Open |700 mils
H I
CO2 Supply | 20PM-1 I|| I )
B Clsd |
Vent 20GK-1 IH I
|
: asd -
B
20GK-2 o EMERGENCY
Clsd | ON | |
. ] H2/CO2 CO2/H2
Location  H2 Purity (%) Measurement Taken Slncreas_e Gen Gas Press. ’730 _—
_ cavenging Gen. Cold Gas Temp. 0 °F Gen. Initial Oper. Init.
furbine End S 00.0 8 CURRENT Rotor Fan Diff. P 0 inH20 Vent Gen. Purge | | Gen. Extra
ON otor Fan Diff. Press. 0 in - g Purge Cycle

Collector End 100.0 | CURRENT
Casing1 100.0  [CURRENT ol | On | on
UIH-OFF

DHCP 0.0 %H2/AIR

: Casing .
Case S le T 3.58 Case Sample At 60 MIN . 3.5 A L/H-ON
ase Sample Timer p Purity Sample Flow in"3 | L/H-OFF | Generator Purge Cycle | OFF
Minutes Until Next Sample E—— (20HH-1) (20HH-2)
ec - =
DHCP GAS PURITY MEASURING LOCATION Off | H2 Supply | Open | Open
ANALYZER#1 [100.0 %H2/AIR | TURBINE END SHYdmg?n U/H Vent (20GK-1) | Closed
cavenging
ANALYZER #2 100.0  %H2/AIR | COLLECTOR END Normal L/H Vent (20GK-2) | Closed
DHCP ‘ CO2 Supply (20PM-1) | Closed
H2/CO2 | AIR/ICO2 | CO2 Supply Flow 0.0
Scav Timer Seal Qil DP ﬁ psid

E A PCC Company
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Liquified Compressed CO, Supply

* When we remove vapor/gas

from the cylinder, the pressure 'LT'E: o
in the cylinder is reduced gl
* This will cause the liquid to {_ J\
. [ L TesSUure
change to a gas phase resulting Decrease
in cooling |
* To restore equilibrium the o
cylinder needs to absorb more <A
energy from the environment => -

* When dry ice is formed 30% or “ o I
more CO, is lost in each bottle  // f N

Dry Ice formation
Heat

E A PCC Company
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Liquid CO,, Supply

CO2 Cylinder with Siphon Tube:

Dip Tube Syphon/Tube Cylinder x
Siphon/Dip
produced is small, the effect on o ot
: - e liquid CO2 Gaseous CO2:
temperatu re IS minimized supply from the 5-10% of the CO?
cylinder by weight is

unused because

. Removal rate from cylinder is remains high only gas remains

. This enables 90% - 95% of CO, usage
. 5-10% Residual CO, will exist due to dip

tube length Liquid CO2;

f00-800 PSI

E A PCC Company
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TurbinAL Non-Powered Vaporizer
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TurbinAL CO,, Vaporizer Supply
System Overview

* Fast degas/purge non-powered
vaporization

* Designh ensures gas phase delivery —
without the concern of forming dry ice fy. (014

* True hands-free system operation

 Flow Rate and Total Flow indication
(120VAC Powered)

* Delivery Pressure Control @ 40-60 psig

E A PCC Company
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Installed TurbinAL Vapor|zer

- T ——

FOX merma[

IEER
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Operator-Initiated
Automated Purglng

Jason Just|ce
Consultlng Engineer _
J3 Engineering & Construction,.



DHCP Remote Gas Selection Monitoring
Enhancement | mowam

1. DHCP 1/O board along with modifications to the existing DHCP firmware
a. Below I/O board shown below for reference only.

_ -—.:'I: CONTACT INPUT BOARD — A1

ACPOWER TROUBLE

. SCALE ARCTY LEHIS -
: GAS PURITY woor | we () | 2| By 2|
AR s | o |7
ALARN HEN AR == o] B4 L
L) o - 5] ko *,
- > \l‘
WARMING AN 002 - 7] koA e
™ (RUTLRE) 56 () | ."". \‘J 2
- =] 9| KN g -
[ ] o [ DT L [

CALIBRATE PURGE
i, N GO l

2. Wiring changes to utilize the 1/0 board

a. Contact Input — Qty. 1

b. Relay Output — Qty. 2

3. Modification of the existing turbine controls software.

1. Original Solenoid valves replaced with MOVs (20HH-1, 20HH-2)

2. Flowmeter installed to ensure analyzer has acceptable sample
flow. (DPT-201)

3. SV-1, SV-2 added to direct sample gas flow from appropriate

SV(FY-2972) [oN SV(FY-2972) [OFF generator header
SV(FY-2974) |ON SV(FY-2974) | OFF . .
SRR T T [ L 4. MOV 20GK-2 installed to enable purging from bottom generator
DHCP Control Panel DHCP Control Panel header when appropriate.
H2/AIR | [AIRICO2 H2/C02 | | H2AIR | |AIRICO2

Especially Beneficial for “Operator-Initiated Purge”

**Remote Gas Monitoring Selection Not Possible**

E A PCC Company

UTILITY SYSTEMS



ejone

UTILITY SYSTEMS

Sod-L_B

DPT-201

| b, 1‘_. g i

Operator-Initiated
Purge: Enhancements

1.

Original Solenoid valves replaced

with MOVs (20HH-1, 20HH-2)

Flowmeter installed to ensure

analyzer has acceptable sample

flow (DPT-201)

SV-1, SV-2 added to direct sample

gas flow from appropriate
generator header

MOV 20GK-2 installed to enable
purging from bottom generator

header when appropriate.

A PCC Company




Operator-Initiated Purge:
Enhancements

-5 11 1 - - o -:-, 4 ; air”n!“!l

1. Modifications allow for DHCP direct sampling from the Generator Upper
Header or Lower Header as directed by type of purge operation being
conducted.

2. CO, Supply MOV (20PM-1) installed to control CO, admission

3. MOV (20GK-1) installed to control Generator venting from upper header.

E A PCC Company
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Operator-Initiated Purge: Enhancements

Turbine End

RPM [ 7 om

Gen Gas Press.
Gen. Cold Gas Temp.
Rotor Fan Diff. Press.

30 psig
0 °F
0 inH20

GAS PURITY "MAX" Sample Header
DHCP 0.0 %H2/AIR UH-OFF |
Sample Flow [ 3.5 in*3 LH-oN | [T

52GX =_. open Collector End
| | | L
H2/CO2 M.0.V.s Turning Gear
20HH-1 20HH-2 = 0 °F
H2 Supply --.I-II I__ -.I—lll.- =—B—
P “oven. 0.0 mils
= = ' 0.0 mils
H I
CO2 Supply | 20PM-1 I ] l .
B Clsd
[H]
Vent 20GK-1 P
- asd -
20GK-2 |'|4| |
Clsd_ |
Location  H2 Purity (%) Measurement Taken Increase
Scavengin
Turbine End 100.0 [CURRENT ona
Collector End 100.0 | CURRENT ON
Casing1 100.0 | CURRENT
Casing2 | 100.0 |CURRENT
) Casing
Case Sample Timer Case Sample At 60 MIN Purity
I 56.42 | Minutes Until Next Sample
Check
DHCP GAS PURITY MEASURING LOCATION
ANALYZER #1 100.0 %H2/AIR |TURBINE END Hydrogen
Scavenging
ANALYZER #2 100.0  %H2/AIR | COLLECTOR END ‘ Normal
orma
DHCP
H2/c02 | A|mcc:-2|
Scav Timer

DWATT 0.0 MW
DVAR 00 MVAR
[ 0 °F
0.0 mils
0.0 mils
EMERGENCY
ON H2/CO2 CO2/H2 |
Gen. Initial Oper. Init.
Vent Gen. Purge Gen. Extra
Purge Cycle
On | On |
On
|

Generator Purge Cycle \ OFF
(20HH-1) (20HH-2)
Off | H2 Supply |Open | Open
U/H Vent (20GK-1) | Closed

L/H Vent (20GK-2) | Closed
CO2 Supply (20PM-1) | Closed

CO2 Supply Flow 0.0
Seal Qil DP 5.5 psid

A PCC Company




ejone

UTILITY SYSTEMS

Operator-Initiated Purge: Features

* Remote-Generator Emergency Purging (H,/CO,)

* Remote-Maintenance Purging of the Generator (H,/CO,), (CO,/H,)

* Protects generator frame against oil intrusion during purging activities

* Mitigates freezing of CO, supply to generator

* Utilizes less CO, by volume than conventional manual purging methods

* |Integrates existing equipment into control and monitoring of purging activities

* Remote monitoring of generator gas concentrations (H,/Air, H2/CO,, Air/CO,)

* Enables vent gas continuous monitoring (purity, flow)
* Vent sample taken from appropriate generator header based on purge type

* Enables H, venting without CO, admission

A PCC Company




Auto Purge: Background/Histor

DHCP Cabinets —— e

AC POWER  TROUBLE

. H, ACPOWER  TROUBLE
(Original) . s ATy , o
ALARM - —
WARNING q E 3 q q E
INTER- ; )
CONNECT — —_
BOARD CALIBRATE PURGE
+ [+l
ANALYZER f1 4-20mA Shid 4-20 mA TO MARK V/VI i A s
& (Internclly Powered)
ANALYZER §2 4-20mA Shi #18AWG SHIELDED TWISTED PAIRS o
M 4-20 mA TO MARK vV
D ag o 4720 mA Shid (Powered by Markv)
WCUSED SO e |2 ]
INCREASED SCAVENGING CE s FROM MARK V/V1
Fr-2973
cast:%\%m n Lgigg,u 05 | #12-1BAWG INSULATED
CASE WALYZER 12 —<_|:|.'iﬂu?n % — | ‘
no. [or}="] | GEN2 and GEN3
STATUS cow | 02 — . .-
ANALYZER §1 ne |orl— Contact Inputs (To MEW) Description
MYESETRAT}J;SAG cou | 08 = i L30H2STAT1 QD1-DTBA-023 Status Analyzer #1[30H2STAT1]
.C. |06 —
oz sun E,Do. 07 [— E L30H2STAT2 QD1-DTBA-025 Status Analyzer #2 [30H25TAT2]
M -
A S &'_ NC. |09 f— L30H2STAT3 QD1-DTBA-027 Sampling status, Case or CAL/PURGE [30H2STAT3]
WARNING mNu'ftZEj? rld gbcli ne | L30H2TRELL QD2-DTBA-009 Hydrogen Analyzer #1 General Fault[30H2TRELL]
ALARM. ANAL ( ?rmsﬁ ) ool B4 s waouren. L30H2TRBL2 QD2-DTBA-011 Hydrogen Analyzer #2 General Fault[30HZTRBL2]
T (NotUsed) T \g |16
ROUBLE "";;, mf ﬁc;:u 11; — | Analog Inputs (To MKV
.0, 19 —
WARNING muZED nd) :c:n:u 20— HYD_PUR1_SCA R -TBQC-062 Cell #1 H2 Purity Signal [QT-290A]
ot Use . — .
ALARM ANALYZER #2 tou |53 | HYD_PUR2_SCA R -TBQC-065 Cell #2 H2 Purity Signal[QT-2908]
(Not Used) NG | 24 | H2FDP C -CTBA-058 Generator rotor fan differential pressure[PDT-292]
TROUBLE AMALYZER #2 cow | 26 —
Jawz TRELZ NC. |27 —
| B4 | Contact Outputs (From MKV)
L20CASEL D1-DTBC-073 CONTACT TO PORT ANALYZER 1 TO GEN CASE. [20CASEL
AC POWER 120VAC (NOTE 1) _€ keor |02 _‘__Ac POWER 120VAC (NOTE 1) a [ ]
NEUT |02 F12—14AWG INSULATED L20CASE2 QD1-DTBC-076 CONTACT TO SAMPLE GEN CASE WITH ANALYZER 2 [20CASE2]
| L20SCAV1 QD1-DTBC-082 CONTACT TO FY-2971 [20SCAV1]
(185 ot Sromid L20SCAV2 QD1-DTBC-085 CONTACT TO FY-2973 [20SCAV2]
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Operator-Initiated Generator Purge

e Operator chooses during any point of unit operation

* New vent/purge valves provide generator gas controllability within 1 psi
* Once selected, control system initiates shutdown

* |nitiates purge once unit is detected to be at or below turning gear speed
* Allows operations to bleed pressure prior to purging if desired

* Alleviates oil intrusion concerns from loss of generator pressure

* Improved oversight surrounding the purge process

* Allows generator to be purged to CO, with minimal staff

e Automatic purging enabled should the control system sense loss of seal oil
differential pressure

E A PCC Company
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Auto Purge: Background/History

DHCP Cabinets

(Modified)

INTER-
CONNECT o
BOARD 1Bt |
.
%ER f1 4-20ma ghld 4-20 mA TO MARK v/vi

+
ANALYZER #2 4-20mA
0-2008 Shld

ITTER 4-— ma
0 BATIER 4-20 —é e

INCREASED SCAVENGING TE
Fr-2971

INCREASED SCAVENGING CE
Fr-297%

CASE AMALYZER J1
Fr-2972

CASE ANALYZER J2

Fr=2974
0. |o1
STATUS —é goou gz
ANALYZER #1 ne | o3
InHZ STAT1 - 04
STATUS Eo';t 05
AMALYZER §2 NC. |06
302 SATZ no |o7
STATUS. _€ com | 08

CASE/CAL. PUI

/ 3042 STATS N.C. |08

(ORISR < & |
(LATHOSTRIST < & |

16

TROUBLE AMNALYZER #1 17
302 TRELI 18

NO. | 19

com | 20

(LBOR2STATE) T a2 |2
NO. | 22

(L?Oﬁ?gﬁﬁ b

TROUBLE ANALYZER §2

oz ez ol
| B4 |
AC POWER 120VAC (NOTE 1) —é H?ST
GND
(185 NOT SHOWN)

13 [— CONTACTS TO MARK V/\I

(Internolly Powered)
#1BAWG SHIELDED TWISTED PAIRS

4-20 mA TO MARK V/VI
(Powered by MarkV)

FROM MARK v/W1
_I'" #12-1BAWG INSULATED

T §14AWG INSULATED

AC POWER 120VAC (NOTE 1)

F12-14AWG INSULATED

CALIBRATE

GEM2 and GEN3
Contact Inputs (To MKV)
L30H25TATL
L30H2STAT2
L30H2STAT3

L30HZTRELL

L30HZTRBL2

Analog Inputs {To MEWV)
HYD_PURL_SCA

HYD _PURZ_SCA

H2FDP

Contact Outputs (From MKY)
L20CASEL
L20CASE2
L20SCAVL
L20SCAW2

Proposed Contacts
Contact Inputs (To MEKV)
L3OH2STATA
L30H25TATS

L3OH2STATE

L3OH2STATY

GAS PURITY

987

Description
QD1-DTBA-023 Status Analyzer #1[30H2STATL]
CD1-DTBA-025 Status Analyzer #2 [30H25TATZ]

QD1-DTBA-027 Sampling status, Case or CAL/PURGE [30H25TAT3]
0D2-DTBA-009 Hydrogen Analyzer #1 General Fault[30H2TRBL1]
QD2-DTBA-011 Hydrogen Analyzer #2 General Fault[30H2TRBL2]

R -TBQC-062 Cell #1 H2 Purity Signal [QT-2304]
R -TBQC-065 Cell #2 H2 Purity Signal[QT-2908]

C -CTBA-058 Generator rotor fan differential pressure[PDT-2392]

ACPOWER  TROUBLE

99

PURGE

H N CO,

AIR N CO,

QD1-DTBC-073 CONTACT TO PORT ANALYZER 1L TO GEN CASE. [20CASEL]
QD1-DTBC-076 COMTACT TO SAMPLE GEM CASE WITH AMALYZER 2 [20CASE2]

QD1-DTBC-082 CONTACT TO FY-2971 [205CAV1]
QD1-DTBC-085 CONTACT TO FY-2973 [205CAV2]

CD-DTBB-17 Analyzer £1 Status H2/C02 Selected
CD-DTBE-19 Analyzer £1 Status Air/C0O2 Selected
CD-DTBB-21 Analyzer #2 Status H2/C02 Selected
CD-DTBE-23 Analyzer £2 Status Air/C0O2 Selected

Reassigned from Warning Analyzer #1
Reassigned from Alarm Analyzer #1
Reassigned from Warning Analyzer #2
Reassigned from Alarm Analyzer #2

A PCC Company




Operator-Initiated Generator Purge
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=5 Site Name #H# Screen Title Server Name 12:00:00 01-01-1
Gas Fuel Interstage
e Presﬂe _ . -
Gas | ####.# ## :ll;II: [ HwHEH HH 9 Device [S] Exhaust
#HHHH A [m## Inlob A HHBH B L.O.HDR Temp } 4 HAHH H
t Al :
i Devics N [ # o #H## 4 ik Speed
Open ki _— WED-DUAL m###ii% z
Device HH# HH AR
~— ## HH HHE
Gen Sys — = .
Max Vibe
[ #aan # Bh | wnAh A # o L gt
[ #aun g #8 | ####H HE HHBH H# HH .
i-Ici HH#HAH A W
#### . # Lube TR | it A Ant-lcing o >g Combustion Reference
[HEAH# Hyd. : = or_| IGV 151 Device i H##HH W CRT
[ ##### Trip HH# AH W AR [ w44 # ##t e [ ####F# ##4 TTRFA
Location Hydrogen Purity (%) Measurement Taken sHydfoge" Atmospheric Pressure ###H W
cavenging Gen. Initial Oper. Init.
Gen Gas Pressure #HHA HH Gen. Ext
Turbine End 5 ## Vent Gen. Purge en J=xia
uret el st sttt Cancel Generator Common Gas Temperature #### HH 9 Purge Cycle
Collector End HH# HH# HUHBH RS R o Rotor Fan Differential Pressure T On On o
Casing HH# W B HUHHHH BRI H2 Flow Totalizer PR off off —]
Casing
Purity Generator Purge Cycle | #i i
Analyzer # Hydrogen Purity (%) Measuring Location S Main Vent MOV Status | Hith
Analyzer #1 B HH % NIRRT | NGRS RAIAIR ——— Setup TE H2 Panel to Monitor H2/CO2 [ #####tHi## CO2 Feed 3-way Valve I HHH i
Setup CE H2 Panel to Monitor H2/CO2 | HUBHHHHIH
Analyzer #2 HHHH Yo NASIRD | noptits it Attt his SHAARIAIR . Gen Gas Pressure | ####.# ##
TE H2/CO2 Purity < 4% I HHBHHHH I i HHUHH A B
CE H2/CO2 Purity < 4% [ wmsniiih Seal Ol Prossure : 200841 [s]
Seal Oil Diff. Press | ####.# ## | > < Exhaust
£ Open 20ce-3 [l .
T UL s oS [ T% — =57 °F L.O.HDR Temp »g 71.7 88
i nlet Air ~_ ° o
[ 16.1 psig 89ss | 0.1 inH20 103.7 °F . i — Speed
ey MED ABC _ 0.088
o ~240.00 MVAR o -0.% psig O BBl
Gen Sys — — 0.00 i N s < Max Vibe
3 - x Vi
| 0.0 Kv [ 235.3 Kv Open 0.0 in/s
[ 0.0 Hz | 0.0 Hz [ 30.0 psi FSR s e :
0.0 % Anti-Icing 0.0 % jSL 7 ~ :
114.8 Lube 20 OO MW < = > Combustion Reference
1621.9 Hyd. o e _"l IGV ) Js]}ocs-z Open 50.0 CRT ‘
0.3 Trip -240.00 Not Active 26.3 o [ 73.6 “F TTRFA
Location Hydrogen Purity (%) Measurement Taken SHVdmg?" Atmospheric Pressure 30 inHg Gon Inital oo 1
cavenging i en. Initial per. Init.
. o Gen Gas Pressure | 30 psi Gen. Extra
Turbine End 0.00 o//c Last Measured Gensrator Comiioh Gas Temperatirel] 75 [F Vgnt Gen,oPurge Bl e
ColE ks 0.00 % EeuMesaared Normal Rotor Fan Differential Pressure | -0 inH20 4|n o= I on
Casing 0.00 % Last Measured H2 Flow Totalizer -0 |f3/day Off Off
Casing
Purity Generator Purge Cycle | OFF
Analyzer # Hydrogen Purity (%) Measuring Location Choo Main Vent MOV Status | Closed
Analyzer #1 6.86 9%H2/CO2 Note: not measuring %H2/AIR ﬁ CO2 Feed 3-way Valve | Closed
Analyzer #2 4.01 9%H2/CO2 Note: not measuring %H2/AIR Gen Gas Pressure 30.0 psi
Seal Oil Pressure 35.2 psi
Seal Oil Diff. Press 5.2 psi

A PCC Company




Operator-Initiated
Generator Purge

. Valve “2946” !

Air Connection
Flange

i,

= Valve 20067

X > ] » | = Existing Check Valve
I I <  “Maintain Location” Extend As
Air Connection Necessary » | =“New” Check Valve
Flange
X L ><= Manual Isolation Valve
“New” CO2 Supply A =CO2 Supply 20PM-1
o 20PM-1 (MOQV) (MQOV w limits

t
llNeW” : @
# A > Locate “New” Check Valve as close as

possible to vertical supply going up to
Generator

E A PCC Company
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Operator-Initiated Generator Purge

-
-

e
*imp qw"*’?""’-- v ot
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Contemplating a Similar Project at Your
Facility?

Inlet Steam -l JE o0 % RFOV B [ 3598 rpm 21.6 MVAR ESV 4 : df I f I 1 | m 1 1
[ ;-3;;5 E!:i | Msvzrﬁ‘ o V1LV€ T 1glé)sé‘d MW 0.994 PF = .66 | i Be I I I I n u O Sea OI On Itorl ng
> - - 1045 °F
. mm Loor el _
I e control
[ Eme - =
11 o .
% Reheater LIVL@j ; 100 % LRSV E I 100 Yo ;.3;6 g ‘ Lul:uI:O"iI: 25 gs;g@ 115 ©

T = a—, 5.0 psi | Seal Steam: 5.0 psi e . °
9 ps S — - - ' [_207 | ¢ use. waste
| RIV RRSV |t | || o (]
1050 F -._1 ﬂ% E Lt 03 % Open 477 F Packing Gland Exh F'ressl Q,QIinHEO 2
| i | Gland Seal Exhaust Blower | Running

.
ACV Jasv inHg
.y || 7

Hydrogen Increase
Location Purity (%) Measurement Taken Scavenging B Gen. Initial Oper. Init.
Gen Gas Pressure 46 psi Vent Gen. Purge P(ﬂ?“é I(E';mglaa . .
s [ 352 oo o | o comonces s ——57 ||| 0 - Y . * Adequate isolation of H, supply
Collector End | 91.1 | CURRENT Rotor Fan Differential Pressure inH20 - On 2
Casing1 | 93.9 [ LAST MEASURED H2 Flow Totalizer 589 3 f3/day
Casing2 | 95.0 [ LAST MEASURED e
Purity Generator Purge Cycle | OFF
ANALYZER # GAS PURITY MEASURING LOCATION e | H2 Supply- (20HH-1) [Open = (20HH-2) [Open ° . . .
warazn [ wann  [eenees s ver v St 5555 Monitoring/controlling purge process
Hyd
ANALYZER #2 91 %H2/AR  [COLLECTOR END Dicania ol CO2 Feed MOV Status [ Closed
Generator CO2 Supply Valve (20PM-2) Normal Gen Gas Pressure 45.6/p=t
CO2 Supply Pressure 60.5 ps
Open Scav Timer Case Sample Timer 16.94 Case Sample At 60 MIN Seal Qil (TE) 53.3 psi DP (TE) 7.7 psid ® A t t W h ?
Seal Oil (CE) | 53.0 psi DP (CE) 7.4 psid u OI I Ia IC pu rgl ng en r

Hydrogen System @

Casing Purity Increase Gen. Initial Vent Oper. Init Gen Gen. Extra Purge
CHECK Scavenging Caontral L'”.'JF Control « '_d"l“ Cantrol Start Permissive Status
C [ (] [] ]
ON } oM oN | an Ready P
CANCEL Mo Haold
Gan: Purge Cycks Off Analyzer # Purity (%) Measuring
¢ upply [20HH-1) Open 2 ° °
Analyzar #1 94.8 9 WaH2/AIR TURBINE END
Hyd. Supply [20HH-2) Open
Main Vent MOV Status Closed anolyzer #2 94.1 % WH2Z/AIR COLLECTOR END
€02 Feed Valve Closed
o Gt $5.9 ner Generator H2 Geanerator Rotor Fan
gt ol ) Gas Press Gas Flow Temperature op
seal Ol 7 40.4 psig 102 gy 38015 302 oo et (] (]
seal Oil Press 39.9 psig | ] | | b I n S l a a | I O n
seal Oil Diff ] 4,40 psid il | DHﬂ ||
Seal Oil Diff. Press [TE) 3.75 psid | | | ‘ 1 |
1 || ] (|
a\' - .. o
35.9 0.000 97.3 7.48
sic ftishr . nHz0
Locatior Hydrogen Purity Meosurement Taken

Turbine End 94.8 % LAST MEASURED

O e Collector End 94.1 9 LAST MEASURED
I l ¢ a7.9 w LAST MEASURED A PCC Com pa ny

= g #2 98.0 w LAST MEASURED

UTILITY SYSTEMS

94.8 TURBINE END

cell #2 94.1 9% COLLECTOR END
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