Monticello Nuclear Generating Plant




Minnesota
Year, the New York Times stated that “After having dug tc
of 10 feet, a team of New York scientists found traces of
dating back 100 years. They came to the conclusion that
stors already had a telephone network more than 100 yea

0 be outdone by the New Yorkers, in the weeks that follo
ornia archeologists dug to a depth of 20 feet and the Los /
s wrote “California Archeologists report finding of 200 ye
)er wire, have concluded that their ancestors had an adva
unications network more than 200 years ago”

eek later, a local Minnesota newspaper reported that “Af
ng to a depth of more than 30 feet in his pasture near Twi
esota, Ole Svenson, a self taught Archeologist, reported t
d absolutely nothing. This led Ole to conclude that more t
ears ago”




Monticello Nuclear Generating Plant

nergy (Minnesota, N & S Dakota, Wisconsin, Michigan,
ado, New Mexico, Texas)

argest Wind Producer
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MNGP PPCS Migration — Original GEPAC+

GE-GEPAC plus _
Software SPDS/Graphics

DEC VAX

> GE 3DMonicore

0 GE GEPAC-Plus System
O DEC VAX computers
O ANALOGICS DAS
0 GE NUMAC RWM & ATIP
0 GE 3D Monicore

Analogic Formatter 0 Toshiba Color Graphics

4 Installed 1985-1987

Plant I/O Signals




MNGP PPCS Migration — 2002 Decision

GE GEPAC-Plus SPDS/Graphics
Software

DEC VAX computer

l GE 3DMonicore

Graphics failing, not fixable (2
PLEX not approved
Plant Licensed only to 2011

Not prudent to do full replace
Analogic Formatter

Analo. NUMAC | | NUMAC
MeleEiS RWM ATIP

Plant I/O Signals




MNGP PPCS Migration — 2002

GEPAC-Plus GARDEL Pl Real
VAX - Time
Listview 2§:3F;'
CSPLevel 3

O C3Trek — Alarm System
| O OSI PI-C3Trek interface replace gr
ATENEES (R O] O Replace 3D Monicore w/Gardel

Analogic || Analogic |} Analogic NUMAC NUMAC

4800(SR) 4800(n SR) 5500 ATIP RWM

I/O Signals I/O Slgnals I/O Signals
Safey Related (nSR) (nSR)




Migration 2007-2013—- Expand C3TREK

projects priority over PPCS replacement
JAS system not expandable — obsolete
ort projects using C3Trek system as base system

lority Multiple Plant upgrades

sflow Project (MUR/FW loss recovery)
r Security — Data Diodes

ed Power Uprate
2r Range Neutron Monitors (PRNM)




Current Configuration Hybrid - GE GEPAC+
(1984) & C3-llex C3TREK (2006)— March, 2016

GEPAC-Plus
VAX

CROSSFLOW
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Analogic Formatter
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istview|
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Pl Real
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Time
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723 - 1R TRANSFORMER | RPV || RAD ||| CNTMT |

TANK PRESSURE | 30.1 ‘PSI TOP OIL 250.0\"0 AMBIENT TEMP
125.0]*c

600 |AmPs LTCX
1

LTCY
250.0 | Hs TEWP °C 250.0

250.0|

| c c

MAA AAS
Y V\;‘INDING

WINDIN CONCENTRATIONS
|

voLTs |[17950] | 5250 |voLTs H2 3000.1 ACETYLENE  3000.1
! : 02 25000 N2 100000
AMPS | 4000 | | 2000 |AvPs
|

. METHANE 7000 TDCG 33000
HS TEMP °C 253.0 253.0 HS TEMP °C co 10000 MOISTURE (%RS) 100.1

ETHANE 5000 MOISTURE 80
TOTAL POWER 60_05‘MW ETHYLENE 5000 co2 30000

MONTICELLO 4/18/2013 9:06:48 AM QA-MTAST1




GP PPCS Replacment —C3ilex CTREK Opt

P had implemented C3-ilex’s C3-TREK system
phics System based on OSI-PI
Sie — Alternate to GE MVD, NIC (later)
P, RWM, PRNM implementation based on DASie de
1 — TIP processing C3-ilex — Gardel no TIP processi
2 2000 Interface based on DASIe design
logics support part of DASie design

REK calculations, interfaces

cost, off-the-shelf technologies




MNGP PPCS Replacement Timeline

2015 — C3-ilex decided to shutdown business
St 2015 — RFP Proposal issued to vendors for alternate &

pber 2015 - Contract awarded to Curtiss Wright to reple
\C+ and C3-ilex C3-TREK systems

ber, 2016 — Contract awarded to GE — GE LINK

2018 — DAS Implementation & R*Time Design




MNGP Project Approach - DAS

Ct split to 2 parts — Hybrid Architecture
JAS- Convert from Analogic to RTP 3000 (Xcel Energy)
’PCS — Replace GEPAC and C3TREK (Curtiss-Wright,GE

Implementation -off-line (RFO) — Critical Control Panels
ritical Control Panels (HWC, Off-Gas, Safety Instruments
’PCS Digitals — 450 pts — Used CW plug in adapter — Ana

on line in plant — Rx Bldg Chemistry
on line — Computer Room - Challenging




A ~Replace C 4169 DA D € U C

CROSSFLOW |«
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NGP Project Approach — PPCS Challenges

> — Replace GEPAC and C3TREK

acement done with unit on-line — no capacity losses
ledge, Documentation, Complexity, Size

TIP Processing — new to R*Time, part of 3DMonicore
AC & Analogic Interface C3-ilex DASie

lations - GEPAC Scheduler versus R*TIME
speed — Analogics (4msec — AnalogQ)

RTDs Noise — RTP
aces — Complex, Different technologies
iIng — EPU consumed all Capital investment




PPCS Replacement — EC-19932

RWM,TIP,PRNM
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GP Project Approach — PPCS Enhanceme

= Point Manual Insert both Value & Quality

ment Calibration
Remove Instrument from Processing (Manual Entry or no
&CS views live instrument input for cal purposes

Bersion 15
hange Track Archive — GEPAC Delta Processing
nhancements
m Time Application
scram Time data obtained from RWM




MNGP PPCS Enhancements - GELINK
UMAC LINK- GE’s Replacement for MVD, NIC

- Communicates with GE’s Proprietary Products — Analo
AC (RWM, ATIP, PRNM)

t — PPCS Vendor Interface
DP — Broadcast Mode

CP - Interactive communication between NUMAC & PPC
eyswitch — Controls Mode (for Cyber Security)

>0lid Engineering Support & Knowledge

E NUMAC LINK - Delivered to two other non-RTIME plan
E NUMAC LINK Ethernet Communication Protocol Speci
O Provides exact details of all communication to/from G
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MNGP Project Resources

of Project is Technical/Details/DAS Wiring
al traditional engineering

’Ct Management/Engineering
tect Engineering not used

ct Manager (Projects Department)
eering per Internal resources (IT & Design Engineering)

Retired Computer Engineer (Project Lead, True North Consulting
Retired Master Instrument & Control Specialist (field engineering
Retired Shift Manager (procedures, work plans)




B SR Analogic
SR Analogic
RTP Analog
RTP Digital

m DNP3

= AMAG Cros
PRNM/Nu
Digital Recc

Gardel Fuel
104 102

C moves about 50% (1015pts)
rdwired Analog/Digital pts from
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Honeywell
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Your task as our selected Vendor

Some days we just get stuck, and bogged down.
Some days all you can do is smile and wait for someone to kindly
remove vour butt from the hole you find it wedged into.
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