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Scope
The Electrical Power Systems WBS Element covers the supply and delivery of all AC and DC electrical power to all equipment associated with the NCSX experiment. The NCSX Project includes all Electrical Power System capabilities required for initial operation as defined in the GRD. 

Included in the NCSX Project are design, component fabrication, assembly, and installation activities, system level commissioning, and testing. Electrical Power Systems (WBS 4) includes the power delivery work up to the bus stubs in the floor.

Electrical Power Systems (WBS 4) includes the following elements:

· AC Power Systems (WBS 41);

· DC Systems (WBS 43);

· Control and Protection Systems (WBS 44);

· Power System Design and Integration (WBS 45)

Status
AC Power Systems: AC distribution at the ground level within the NCSX Test Cell has been designed and installed. Work at the Mezzanine level has been designed but not installed.
DC Systems: Robicon Rectifiers that will be used for NCSX have been tested with Dummy Load. Design of the power loop has been partly completed and drawings generated but would need revision. No installation work has been performed.

Control & Protection System: A peer review of Protection has been completed. A preliminary control design with PLC was under development. 

Power System Design & Integration:  Discussions were held with other WBS to develop the power loop. A PDR was planned but not executed.

Interfaces
 Interface Requirements with other WBS elements:
1.  The responsibility for WBS4 ends at the distribution Power Panels . All disciplines shall plan accordingly.

2.  Existing Motor Control Centers (480V) shall be used to feed the loads as required by other WBS elements. For all new motors requiring additional starters, the corresponding WBS element shall arrange to fund and purchase the starters. Other WBS elements shall also provide the list of loads to be fed by WBS4 Auxiliary AC system.

3. Specific provision shall be made for a limited number of cabling by WBS4 for the Diagnostics (WBS3) within the Test Cell. Any additional cabling requirements shall be funded by WBS3.

4. Grounding:

WBS4 shall arrange to provide the grounding for the NCSX Test Cell including the grounding for the Vessel. 

Specifications

1. GROUNDING FOR PERSONNEL & EQUIPMENT SAFETY - NCSX-CSPEC-411-00 signed out on 02/06/08.
2. NCSX DC Disconnect & Ground Switch Specification NCSX-CSPEC-433-01 dated 5/28/04

3. NCSX DC Power Cable Specification  NCSX-CSPEC-43-01-00 dated 5/18/04

4. NCSX Systems Requirements Document (SRD) – Electrical Power System (WBS4) – NCSX-BSPEC-4-00 Draft F dated 02/24/08
5. Design Description – Electrical Power System – WBS4 draft 3/16/07
Schematics and other drawings
 See List NCSXDWGLIST attached
Models 
Not Applicable
Drawings
See List NCSXDWGLIST 070705 attached
Analyses

See attached – Where???
Testing
1. C-Site power supplies were tested on Dummy Load per procedure ESAT Power Supply Dummy Load  and Insulation Testing: C-NCSX-ECS-OP-760
2. Insulation Testing of Robicon and P=EI Power Supply Transformers: C-NCSX-PTP-ECS-057

Costs
Not Applicable
Remaining Work
1. Revise the schematics and Control Wiring diagrams to reflect the latest power supply assignment and the cabling changes.
2. Prepare physical drawings for trays and conduits

3. Prepare grounding drawings

4. Prepare Kirk Key drawings

5. Prepare PLC related documentation

6. Conduct PDR & FDR on all sub-systems including Protection

7. Prepare Installation Procedures, PTPs & ISTPs

8. Repair PEI power supply 

9. All installation work

10. All Testing work
Lessons Learned:  There have been several changes in the scope of the WBS4 task which resulted in added work. Scope shall be clearly defined before taking up detailed work.
Conclusion:  The WBS4 tasks currently are reasonably well defined. It is important that input from Coil Designers are obtained to finalize the protection scheme. It is important to work as a team to get the coil protection and control implemented properly. The Power system design can be developed in a systematic way and the system installed & tested.
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