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Reactor Operations Engineering

EMERGENCY

The National Bureau of STORAGE
Standard Reactor (NBSR)

houses a 20MW research Ve
reactor

Emergency
Cooling

NBSR facilitates thousands of
research projects with this
one reactor

Reactor Operation Engineers
goal is to keep reactor
running for the researchers

D20
STORAGE

Moderator
Dump

PRIMARY

SECONDARY
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|
Background

1 Control Room Upgrade

BMake reactor data more accessible

Blmprove Historical data for reactor

} Reactor Data at your Desk V1.0

BC#.NET based Desktop application

BApache server based webpages (nbsr.nist.gov)




” Requirements

1 Monitor Major systems of the reactor
n Graph the reactors historical data

1 Make it easy to use and access




I Data Acquisition

1 Physical signal (current
based) is converted to a
digital form

» Data from the consoles and
PAC panels are merged in a
central Ethernet switch

1 Data coming directly from
the console Is pushed
through a read - only firewall

Ethernet Switch .

Triti Monitor Syst ESV-1
RS-485 Serial ' on o UYSem

Annunciators

3y
7

Process Controllers

—
s
. 7
Digital Recorders
T, .
i
1 7

ESW-3

Annunciators

=
7

Process Controller

Digital Recorders

Ethernet Switch :

: Modbus

Read- Only

. Firewall




Data Acquisition

Network Architecture

Ethernet Switch
ESW-1

Control Room :, PAC Room

Tritium Monitor System
RS-485 Serial 4

“Modbus™ T | Ii

Ethernet Switch :
ESW-2 |

Annunciators i |
Leak Detector System : f
/3 |:| GPS Time Source Central ED:;ED?;E,I_:}?E
Process Controllers Etsh\?\;':‘_'m Switch System

o — ;
< Shim Position DAQ :

: I — CAT-6
Digital Recorders I:I :

: CAT-6

4 ;

‘PAC Cabinet Ethernet Switch
© Data Aquisiton Panels ESW-5

2
7

Ethernet Switch
ESwW-3

Annunciators

Process Controller

Modbus
Read-Only
Digital Recorders Firewall
4/
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7
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'Data Handling - 2% ... |

Data Storage and Display

Computer :

L}

y Data sent through the ¢ :
firewall is received by '

a computer using an OPC Server '
OPC server. ) '

' Data Diode '

J' Firewall :

L}

L]

:

consoles using
labVIEW

Ethernet 1o RS-232 to
¢ RS3-232 Ethemet

DiodeTx

1 Data is formatted and .NET Program

pushed by DiodeTx , a
C#.NET program,
every 2 seconds

]
]
]
]
]
]
]
]
]
]
]
y  Data is displayed on ' L abVIEW Shared
the PAC room Variable Engine
]
]
]
]
]
]
]
]
]
]
]
]
]

Y




‘Securny!

' Ethernet Switch ,

Tritium Monitor Syst ESV-
RS-485 Serial rum onitor ystiem

Annunciators

Process Controllers

ii 9/
,

Digital Recorders

ESW-3

Annunciators

Process Controller

Digital Recorders

Ethernet Switch

Data sent from the control
room (left) is sent through a
read - only firewall and the
data acquisition systems are
separate from the controls

B

n
i vie Q)

S

. | —
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Data sent from the PAC room
Is sent through a one - way
oData Dioded t

one directional flow of
information.

0)

PAC Room
! Data Sterage and Display
] Computer
]
]
: Y
]
]
; OPC Server
: Data Diode
\ Y Firewall
! LabVIEW Shared
Variable Engine
Ethernet o RS-23210
¢ R5-232 Ethemet
DiodeTx
.NET Program
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Lobby

Data Handling / e

y Data is received by
DiodeRx , another C#.NET =1 .
program, _NI_ST _ Qllent
Administrative > Displays
Network of
} Every 2 seconds DiodeRx Reactor
formats the data and Data

pushes it to the MySQL
database.

1 A historical log is made
every 20 seconds by
appending a table with the
current values at that time.

DiodeRx MySQL
.NET Program Database

Webserver

Y
Y

/

Virtual Server
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p'isplay

File

Properties  About  Help

Frimary | Secondary I Themal Column I Helium I Cold Source I Experimental Demin I Rabbit I Storage Pool I C-Wing Monitors I Gmphsl

Updated: 7/24/2014 2:14:57 PM

|
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Thermal Power

D20 EMERGENCY
COOLING TANK
LIA-02
55.6 in

29

30

20.2 MW
[——1 o T
] 9100 gpm =z
LIA-40 '{E?C'i?ﬂ 1 FlA-40 19
155 in 134‘,,. 9110 gpm
TRCA-03
100 F
TIA-08
FIA-02 111 F
249 gpm ( £ 216 CRvOSTAT
To HOT 20 - _ﬁ‘
WASTE PIA-32 1939
SYSTEM 11 247 Si F 3
I— 16
21 FIA-06 ECP-2 2
R::v 14 15 : 12.4 gpm kg‘
:-22'-: ZBL ECP-1 PIC-02 o [CRYOSTAT
D20 STORAGE TI-07 TIA-06 31.5 psi
SUMP PIT LIA-03 TANK 102 F 829 F 25{"
39.7 in ‘ peF




g [Y) Reactor Data At your Desk >

Welcome to Reactor Data at Your Desk

Click on an icon to view data for that system.

Primary System Cold Source
ﬁ_— ’_ - 2;8
;I 7_____1:& - . r'—|1l 5 1 P— , . SR
Data Trend —3
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Storage Pool
@ PUMP PIT HIGH S
@ POOL LOW @ PUMP PIT LOW }{
-

Storage Pool

Official U.S. Time

03:13:06 p.m.)

{ Eastern (DST) b

@ 12-hr @ 24-hr
NIST network delay: 0.1 s
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€ C' | [ nbsr.nistgov/SP/Storage%20Pool.html

CIA-4

0000 S
CIA-5
0000 s
FIA-13
49.4 gpm
@ PUMP PIT HIGH
@ rooL Low @ PUMP PIT LOW
FIA-14
11.7 gpm

4]

TIA-15
S1:dF

Booster

Storage Pool
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Reactor Data Graph
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B Secondary Bypass Valve
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