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1.0
PURPOSE

This procedure defines the criteria for confirming the completion of the preoperational testing of those work elements associated with plasma operations on NCSX.

2.0
SCOPE

This procedure defines the criteria for confirming the completion of the preoperational testing of those work elements associated with plasma operations on NCSX.

NCSX Vacuum Pumping System (TVPS)

NCSX pumpdown and testing 

Coil systems and associated hardware

AC Power Systems 

Motor Generator Sets 

Water Systems/Fluorinert Systems/Cryo System

Bakeout System

Control Systems 

NCSX Test Cell Safety Interlock Systems 

Energy Conversion Systems (ECS) 

Diagnostic Systems 

Glow Discharge Cleaning (GDC) System

Vessel Boronization Systems 

RF Systems (HHFW & ECH) 

Neutral Beam Injection Systems 

Preparation of the machine Areas

Integrated System Testing 

This procedure is separated into two sections: 

A.
Resumption of plasma operations at previously attained operating conditions

B.
NCSX operations utilizing newly commissioned equipment or new routines.

Confirmation of completion of preoperational test and startup activities is subject to the concurrence of both the Accountable Technical Individual (ATI) for the system in question and an NSCSX Chief Operations Engineer (COE). 

3.0
RERERENCES

NCSX Safety Assessment Document (SAD) 

ESHD-5008 
Environmental, Safety, and Health Manual

ESH-014 
NEPA Review System 

ESH-016 
Control of Hazardous Energy Sources \/ia Lockout Tagout of Energy Isolation Devices 

ENG-030 
PPPL Technical Procedures for Experimental Facilities

ENG-032
PPPL Work Planning Procedure

ENG-033 
PPPL Engineering Design Verification

NCSX-XX,
Administrative Control of Procedures

OP-AD-39,
Conduct of Operations 

OP-AD-56,
Control of Equipment and System Status (chain of command) 

OP-AD-24,
Control of Workplace Cleanliness Around D-Site Experimental 

OP-AD-31,
D- Site Fire Watch Requirements 

OP-AD-03,
Experimental Proposals for NCSX

OP-AD-117 
Operation of the NCSX Access System 

NCSX-OP-XX,
Preparations of Experimental Areas for Machine Operations

NCSX-OP-XX,
Operation of the NCSX TVPS

NCSX-OP-XX,
Testing the NCSX HIS with Areas Safe for Access

NCSX-OP-XX,
GDC Operations

NCSX-OP-XX,
Testing the NCSX Emergency Stop System

NCSX-OP-XX,
Safety Lockout Device Test Procedure

NCSX-OP-XX,
Hot Access Requirements

NCSX-OP-XX,
Testing of the Hot Access and HIS Systems with SLD Pressurized

NCSX-OP-XX,
NCSX Training Matrix

NCSX-OP-XX,
NCSX Operations Guide for Startup and Shutdown

NCSX-OP-XX,
HPP Daily Operations

NCSX-OP-XX,
Changing the Trip Control Settings of the RIS Protective Circuit for the NCSX Field Coils

NCSX-OP-XX,
ACP & PDP Trip Control Settings

NCSX-OP-XX,
Startup, Operation, and Shutdown of the NCSX Bakeout System

NCSX-OP-XX,
Verification of Interlock Readiness for Operation of the NB Injection System

NCSX-OP-G-XX,
Preparation for NCSX pumpdown

NCSX-OP-XX,
Helium Heating and Cooling System Operations Procedure 

NCSX-OP-G-XX,
Daily Hi-Pot Test of the NCSX Inner/Outer Vacuum Vessel 

NCSX-OP-G-XX,
NCSX Boronization using TMB 

ISTP-NCSX-01
Coil EnergizationTests 

OP-KK-24
MG Reactor Kirk Key Test

OP-KK-27
MG CO2 Kirk Key Test

OP-KK-28
NCSX SLD Kirk Key Test 

OP-KK-90
ICRF System 3&4 Kirk Key and Local E-Stop Test 

OP-KK-266
ICRF System 5&6 Kirk Key and Local E-Stop Test 

OP-KK-267
ICRF System 1 &2 Kirk Key and Local E-Stop Test 

NCSX-OP-G-XX,
MPTS Personnel Safety Interlock Test Procedure 

NCSX-OP-G-XX,
Neutral Beam Kirk Interlock Testing 

OP-MG-07

D-Site MG Operation in support of NCSX

OP-PC-44
ECS HCS Input/Output Interface Testing

OP-PC-45
ECS Interlock and Level 1 Display Testing

OP-PC-46
SDS Preoperational Testing

OP-PC-48
ECS Critical Interlocks

OP-PC-49
ECS Ground Fault Testing

OP-PC-735
Rectifier Settings

OP-ECS-245
FCPC Daily Startup/Shutdown Procedure

NCSX-XX
Leak Checking of NCSX

OP-NB-64
Pumpdown of a NB enclosure

OP-NB-66
Cooldown of a NB enclosure

OP-NB-79
NB Long Pulse Operation Source Accel Startup & Daily Operations using local control

OP-NB-97
Preparations of NB Areas and Equipment for daily operations

OP-NB-229
Startup/operations of the 1070W helium refrigerator

OP-NB-230
Beamline liquid helium operations

OP-NB-710
Startup and Shutdown of the beamline water systems

NCSX-PTP-XX
Preop testing of the NB Power Systems

NCSX-PTP-XX
NB Long Pulse Ion Source Startup Procedures

NCSX-PTP-XX
HiPot of NCSX Coil Sys from SDS in FCPC

NCSX-PTP-XX
HiPot test of CHI Metal Oxide Varistors

PTP-ECS-
ECS Continuity, Resistance, Inductance, & Meggar

PTP-ECS-
Halmar (DCCT) & Shunt System Pre-op testing

PTP-ECS-
RIS Tests

PTP-ECS-
ACP Tests

PTP-ECS-
PSRTC Simulation Tests

PTP-ECS-
PSRTC I/O Tests

PTP-ECS-
Pulse Duration Period Timer Tests

PTP-ECS-
FCPC Dummy load tests

PTP-ECS-
ECS HiPot Tests

PTP-NCSX-XX
NCSX ECH-PI Pre-Operations Testing

PTP-NCSX-XX
NCSX De-Ionized Water/System Tesing

PTP-NCSX-XX
NCSX Coil System Preoperational Tests

PTP-NCSX-XX
ECS to NCSX Machine Coil Link Installation

4.0
PRECAUTIONS 

Precautions for the various activities defined in this procedure are covered in the individual operating documents. 

A.
Comencement of plasma operation

A.1.
NCSX Vessel Pumpdown and Testing
1.1
Preliminary Vacuum Vessel High-Pots successfully completed.

ATI: ______________________________________

1.2
Preparations for NCSX pumpdown complete.

ATI: ______________________________________

1.3
Vacuum Vessel pumpdown complete.  TMP’s operating.

ATI: ______________________________________

1.4
Leak checking of Vacuum Vessel successfully completed in preparation for bakeout.

ATI: ______________________________________

1.5
Additional activities required for vacuum vessel pumpdown.

A.2.
WATER SYSTEMS
2.1
NCSX De-Ionized Water System Testing complete.

ATI: ______________________________________

2.2
Additional activities required for vacuum vessel pumpdown.

A.3.
BAKEOUT OPERATIONS
3.1
Scrub machine.

ATI: ______________________________________

3.2
Vacuum Vessel High-Pots successfully completed.

ATI: ______________________________________

3.3
Bakeout Systems ready for operation.

ATI: ______________________________________

3.4
Section B.1 must be complete if vacuum vessel boronization is to be performed during bakeout Ops.  Section B.1 complete.

ATI: ______________________________________

3.5
Vacuum Vessel boronization performed.

ATI: ______________________________________

3.6
NCSX Cooling Systems restored.

ATI: ______________________________________

3.7
Additional Bake Out System test activites.

A.4.
PREPARATIONS FOR COIL SYSTEM TESTING
4.1
Pre-Operational Testing of NCSX Coil Systems.

ATI: ______________________________________

4.2
Vacuum Vessel High-Pots successfully completed.

ATI: ______________________________________

4.3
Complete Machine Area scrubs.

ATI: ______________________________________

4.4
Review and close out NCSX work permits as appropriate.

 SS/COE: ______________________________________

4.5
Review and close out NCSX Installation Procedure Run Copies as appropriate.

NCSX Eng Ops Head: ______________________________________

4.6
Review status of temporary modifications to NCSX operating equipment.

COE: ______________________________________

4.7
Bus/Coil/Power System Walkdown complete

NCSX Eng Ops Head: ______________________________________

4.8
ECS SLD, HIS, HCS Interlock Testing complete OP-PC-48.

ATI: ______________________________________

4.9
MG System Kirk Interlock testing complete.

ATI: ______________________________________

4.10
ECS/SLD System Kirk Interlock testing complete(OP-KK-028).

ATI: ______________________________________

4.11
Testing of the Hardwired Interlock System (HIS) with areas safe for access completed.

ATI: ______________________________________

4.12
Safety Lockout Device (SLD) testing complete.

ATI: ______________________________________

4.13
Emergency Stop system testing complete.

ATI: ______________________________________

4.14
Testing of the MPTS Personnel Safety Interlocks complete.

ATI: ______________________________________

4.15
Testing of the Hot Access and HIS systems with SLD pressurized complete.

ATI: ______________________________________

4.16
Additional Coil System Preparation activities.

A.5.
Energy conversion systems (ecs)
5.1
Transrex Rectifier settings checked as appropriate (OP-PC-735).

ATI: ______________________________________

5.2
SDS Preoperational testing completed (OP-PC-46).

ATI: ______________________________________

5.3
ECS HCS Input/Output Interface Testing complete (OP-PC-44).

ATI: ______________________________________

5.4
ECS Interlock and Level #1 Display testing Complete (OP-PC-45).

ATI: ______________________________________

5.5
Halmar (DCCT) and Shunt systems Preoperational Testing complete.

ATI: ______________________________________

5.6
ECS continuity, resistance, inductance, and meggar measurements complete.

ATI: ______________________________________

5.7
ECS Ground Fault Detector Testing completed (OP-PC-49).

ATI: ______________________________________

5.8
ECS High Pot Testing completed .

ATI: ______________________________________

5.9
PSRTC Simulation & I/O testing completed .

ATI: ______________________________________

5.10
Dummy load testing completed as appropriate .

ATI: ______________________________________

5.11
RIS Testing Complete (PTP-ECS-) .

ATI: ______________________________________

5.12
ACP Testing completed as appropriate (PTP-ECS-NSTX-XXX).

ATI: ______________________________________

5.13
PDP Testing Complete (PTP-ECS-NSTX-XXX).

ATI: ______________________________________

5.14.
Additional ECS System test activities.

A.6.
coil energization/integrated system testing (steps a.1 through a.6.6 must be completed before proceeding with coil energization tests)
6.1
Vacuum Vessel Hi-Pot successfully completed.

ATI: ______________________________________

6.2
NCSX prepared for operations per the daily start-up procedure.

ATI: ______________________________________

6.3
NCSX prepared for HPP operations.

ATI: ______________________________________

6.4
Coil and Bus system HiPot and circuit resistance measurements from the SDS output complete.

ATI: ______________________________________

6.5
ECS start up and Hi-Pot of the NCSX Coil Systems completed (OP-ECS-245).

ATI: ______________________________________

6.6
MG System Operations resumed per OP-MG-07.

ATI: ______________________________________

6.7
Coil Energization tests complete (NCSX-ISTP-001).

ATI: ______________________________________

Setting of the Trip Controls of the RIS Protective Circuit complete.

ATI: ________________________________

ACP and PDP Trip Control Settings Complete.

ATI: ________________________________

6.8
NCSX Vacuum and Gas Systems ready per OP-TVPS-739.

ATI: ______________________________________

6.9
Plasma operations at approved parameters may resume. (Coil current and I2T allowables per NCSX-ISTP-001.

ATI: ______________________________________

6.10.
Additional Integrated System test activities.

A.7.
NEUTRAL BEAM VACUUM/CRYOGENTIC SYSTEMS
7.1
Beamline Pumpdown/Leak Ceck successful (OP-NB-64).

ATI: ______________________________________

7.2
NB Water Systems start up complete (OP-NB-710).

ATI: ______________________________________

7.3
Beamline LN2 Cooldown complete (OP-NB-66).

ATI: ______________________________________

7.4
Start Up/Operations of the 1070W helium refrigerator successful (OP-NB-229).

ATI: ______________________________________

7.5
Beamline Liquid Helium Operations (OP-NB-230).

ATI: ______________________________________

7.6
Additional Neutral Beam Vac/Cryo system test activities:

A.8.
NEUTRAL BEAM POWER SYSTEM TESTING
8.1
Neutral Beam Kirk Interlock testing complete (D- NCSX OP-G-144).

ATI: ______________________________________

8.2
NCSX Hardwired Interlock System (HIS) testing for NBI complete (OP- NCSX-05, OP- NCSX-11).

ATI: ______________________________________

8.3
NCSX Emergency Stop system testing for NBI complete (OP- NCSX -08).

ATI: ______________________________________

8.4
SF6 detectors calibrated (Manufacturer supplied procedures).

ATI: ______________________________________

8.5
Additional NB Power System test activities:

A.9.
neutral beam ion source operations
9.1
NB areas and equipment prepared for daily operations per OP-NB-97.

ATI: ______________________________________

9.2
Initial Ion Source conditioning complete (NCSX-PTP-XXX).

ATI: ______________________________________

9.3
Verification of Interlock Readiness for operation of the NB Injection System (OP- NCSX -23).

ATI: ______________________________________

9.4
Beam Operation into the beamline calorimeter (OP-NB-79).

ATI: ______________________________________

9.5
Verification of Interlocks and Administrative Controls required for NB Ops into NCSX.

ATI: ______________________________________

9.6
Initial NB Injection operations into beam armor.

ATI: ______________________________________

Neutral Beam injection operations into NCSX plasmas at approved parameters may resume.

9.7
Radiological survey of Mod/Reg area during Operations at levels above 80kV complete (HP Tech).

ATI: ______________________________________

9.8
Additional preparations NB injection operations:

B.
NCSX ops using new equip. or operating routines

b.1.
boronization during bakeout
1.1
NCSX SAD and FMEA updated to include TMB Boronization operations during bakeout.

ATI: ______________________________________

1.2
Operator training and Boronization System ready to perform (D-NCSX-OP-G-155).

ATI: ______________________________________

1.3
Activity Certification Committee Walkdown Complete

ATI: ______________________________________

HOLD POINT
The following committee has reviewed the completion of preparations for Boronization during Bakeout System operations and concur that systems and procedures are in place and ready.

Head, ACC 


Head, NCSX Eng. 


Head, NXSC Ops 


Head, NXSC Physics Ops


NCSX Deputy Project Head 


