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NSTX Near Term Upgrade Plan

ARRA Funding Significantly Enhances Research Capability

AL AR S FY12-13-14
Base / Increment 14 14 6 14 6 RChaMania
Heating & CD @ HHFW Antenna @HHFW ELM NSTX-l_Jpg rade
Upgra Avoidance Proect *

@ P contrdl (NBl) @ 2nd SPA Supplies®
MHD and ASC @ Real Time Rotation Diagnostic

@ Real Time Rotation Control Pulse Length:

@ Extra 10 MPTS Channels®
T&T @ Upgradéd FIReTIP (UCD) 1.8 - 6.5 sec
@ BES (U: Wisconsin)
@ MSE/LIF* (Nova Photonics) Ip:1 - 2MA
@LLD (SNL) @ Enhanced LLD*
Boundary / Li ® PMI Prébe @ Materials Analysis Particle Probe (MAPP) ond NIBI -
@ LithiumlCHERS (Purdue) .
@®Divertor Spectrometer (LLNL) 6 - 12 MW
: @ Two-Color Fast IR Camera (ORNL)
Energetic @ Tangential FIDA(UCI)
Particles @ Upgrad@d reflectometry (UCLA) B :1- 2 Tesla
CHI @ Absorbét Control Coils @Plasma Gun (U. Wisconsin)
(U. Washington) (if technically ready) _ o
@NSTX M. Ono NSTX PAC 27 Fe bruary 3-5, 2010 & * PrOjeCt IS in the

design stages



NSTX Control
Room

NSTX Computer




om EFITGZ, Shet 135347, time= 55

vl ?:ulL:u vl g Lo
g O0h 10 1B 20

@?@u\?s i —

Te (Kev)

-T':'FH-F.—n-—n-|+lH+|-l—|-H+|JIH:—F|-|_:—ﬁ-':I— 0.0
a ol a2 |:}3 .4 05 '."_IIE .

fram “EFITOZ, Shot 135260,

o

time=181ms

130 million

F -0 X

File Pointer mode Customize Updates Autoscale Metwork Help
11%%314 AUG 2_009 16:4|  ECH Power 136157 . '

IPasy o T e o i o
Eapt

a1

4060810

[m atNSTX _Clock.adl (on epicsrv3.ppple/= |8 X/

137930

- 1
l_ oy I

1.2 14

) Point ® Zoom O Pan DCupv ShmJ 136158,1236159] J Apply Sign

[0 000000000, O.000000000]

[ 0% [15 is updated |Data Server: NSTX data



NSTX uses open-source and
collaborative software

* EPICS

* MDSplus

* Plasma Control Software from General Atomics
* SharedAppVNC

* System Imager

Commercial software:
* Red Hat Enterprise Linux; Windows; vxWorks
* LabVIEW

* Visualization:

- IDL — lots of inertia

— Matlab use growing

NSTX EPICS Spring 2010



NSTX Computing & Controls

Legacy VMS Linux Apps
Applications (EPICS, MDSplus, IDL) Office

PC/Mac/Linux
(X11)

S

Control Room
Mac & PC
(X11, SharedAppVNC

MDSplus

4@ | Display Wall
EPICS Svr/Client (SharedAppVNC)
gateway
EPICS Clients OPI System Imager EPICS
OPI
=
%I : [ |
Diagnostic — ’ ,“
Ctl & DAQ PC
(LabVIEW)
CAMAC Eng Cﬂntrﬂl PC

(LabVIEW)



EPICS

(6) 10C's

—  (4) vxWorks, (1) Linux, (1) Windows

* Device Support: CAMAC, OPC, MODBUS

— 500 transient digitizer channels

— 2000 discrete I/0 points
11 EPICS Application Areas

— 250 databases, 10,000 records

— 400 MEDM displays

— 15 Sequencer Programs

600 PV's to Channel Archiver/ArchiveViewer
* Gateway, StripTool, SaveSet & Restore

NSTX EPICS Spring 2010
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Real-time Plasma Control

Controls plasma shape, position, and other properties via
real-time control of magnet power supplies, gas injection,
neutral beam injection

420 inputs @ 5 KHz, 50 outputs

~12 real-time control algorithms with a range of
complexity, cycle time, and ‘phases’

Real-time code runs on an 8-core Linux system

I/O is hybrid of PPPL-designed and COTS
. FPDP transport, FPGA, VME-format, CAMAC

Software framework developed at General Atomics, used
at numerous facilities.

@D NSTX

EPICS Spring 2010



The Good ...

* Control systems supports the research - over 95%
reliability for NSTX machine.

* EPICS : reliable and low maintenance

* MDSplus : generally good. NSTX experienced
problems with CAMAC and with the event system.

NSTX EPICS Spring 2010



... the Bad ...

These aren't technical challenges - but are the realities of
funding priorities

o Indirect IT support
é reduces overall cost for PPPL

IT policies not optimized for the
@ experiment

« Controls HW & SW are modernized only in 'crisis" mode
« No MDSplus connection management

« Hard to simulate 'real' operations environment - too many
variables. So problems are discovered only during operations.

NSTX EPICS Spring 2010



... and the Ugly

Cyber Security

° A top-level metric for PPPL's contract performance evaluation

. Current implementation affects RAM (Reliability-Availability-
Maintainability):
. configuration control -- simplicity -- operating envelope

* moving target - escalating cost

Test Cell computer hardware failures
. Adnaco PCI fiber optic extender
. all fiber network

NSTX EPICS Spring 2010



Final Thoughts ...

- ve CO11dD0IdUC dve proviaed

excellent technical support

* EPICS gets an “A” grade for its primary role at
NSTX — Integrated Control

* Staffing, and not the EPICS architecture or
performance capabilities, have limited
EPICS’s wider role in NSTX control

systems

. NSTX EPICS Spring 2010
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