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1.
PURPOSE

1.1
This procedure covers testing of the NSTX Power Supply Real Time Controller (PSRTC) input and output interface and processing. In addition it tests the signal flow through the Halmar Signal Conditioner (HSC) and the set up, arming, triggering, and display of the CAMAC 908 Transient Digitizers via the Experimental Physics Instrumentation and Control System (EPICS), for those digitizers related to the DC current measurements. 

2.
SCOPE

2.1
One at a time, the outputs from each of the DC Current Transducers (DCCTs) is simulated using a constant DC voltage level replacing the signal normally generated by  the DCCT, at the DCCT. The signal flow through the HSC to the PSRTC and the Transient Digitizers is tested. 

2.2 
One circuit at a time, waveforms of alpha are generated by the triggering the PSRTC using the PCEVENT such that commands are transmitted throughout the Field Coil Power Conversion (FCPC) building via the Power Conversion Link (PC Link). The receipt of those waveforms at the correct Transrex power supplies (PS) is confirmed, one power supply at a time, by measurement of the analog replica at the firing generator (FG). In addition, transitions of the "convert" and "block bypass" bit are checked.

2.3 
One system at a time, fault indications from the OH, PF/CHI, and TF Hardwired Control Systems (HCS) are simulated and the receipt of signal and response at the PSRTC are confirmed. 

2.4
To confirm proper operation using the facility clock, the PSRTC is triggered by the facility clock SOP event, and timing is checked. 

3.
REFERENCES

3.1 
NSTX-SPEC-5X-049-01, “NSTX Software Requirements Specification for Power Supply Real Time Controller (PSRTC)”

3.2
PSRTC Operations Guide, Rev. 0, 12/2/99
4.
PREREQUISITES

4.1
Following NSTX CIC components shall be available for the test:

• 
PPCC Skybolt Computer Rack installed in D-site Junction Area

• 
Halmar Signal Conditioner (HSC)

• 
Power Conversion Link (PC Link)

• 
X-terminal operating on NSTX Engineering Network

4.2
PTP-ECS-034, "PSRTC Simulation Tests" completed.
5.
PRECAUTIONS

None

6.
PROCEDURE

6.1 Versions of software under test are identified based on date of testing:   



Today’s date:


____/____/____

6.2 
Load test files c.d.test.3, t.d.test.3 (4 second pulse under current control), s.d.test.3, o.d.test.3 (listed in Appendix)

6.3
Clear HCS faults by placing all PS HCS defeaters in the Test position, and turning on control power to the RIS and EFDS cabinet.  Or, run the “no hcs” version of the RTC code. 

6.4
DCCT Input Tests

Perform the following tests, one DCCT at a time, and check off on Table 1 (attached).

a. Turn off DCCT signal conditioner AC power. Disconnect the conductor of the output cable listed in Table 1 which corresponds to the (+) output voltage with (+) current through the DCCT measuring head. The disconnected wire is hereafter referred to at the (+) wire, the connected wire the (-) wire. 

b. Connect a DC voltage source to the wires with the (+) output on the (+) wire. Initialize the voltage at 0.0 volts.

c. Set the DC voltage source to 100mV (250A for 25kA transducer, 500A for 50kA transducer). Confirm receipt of signal and output on Test Point (TP) 1, 2, 3, and 4 of channel # of HSC per Table 1.

d. Place PSRTC in standby mode, set to trigger from PC Event. Confirm PSRTC "Alarm: DCCT Discrepancy", "Alarm: Offset .gt. DIMAX",  and "Fault: Branch Overcurrent" in branch and circuit corresponding to DCCT under test per Table 1, with appropriate level, polarity, and identification reported by PSRTC. Raise Branch Overcurrent between pulses (standby) Level (IBOC in c.d) to 2kA.

e. Using EPICs PC30 and related subpages, set 908 Transient Digitizers to trigger on PC Event, with 1kHz sampling. Place PSRTC in standby mode. Issue PC Event via EPICs PC10. Approximately 1 second after start of pulse, increase simulated input signal by factor of 2.

g. Confirm receipt of signal by PSRTC, execution of pulse, and proper subtraction of offset calculated during standby (collected data load current = 0 until doubling input, at which time reported load current = 250A for 25kA transducer, 500A for 50kA transducer). Confirm voltage request of 1kV due to 1kA error and 1Ω gain via V0 signal.

h. Using EPICs PC20, confirm display of 908 digitizer data with proper scaling and polarity. 

6.5
PSRTC Output Tests

Perform the following tests, one circuit at a time, and check off on Table 2.

a. Unlock circuit under test in c.d. Load t.d.test.4 (1 second pulse with voltage control), listed in Appendix.

b. Place PSRTC in standby mode, set to trigger from PC Event. Confirm proper  standby (165o for unipolar and CHI circuits, 90o for bipolar anti-parallel circuits) value for all PS via measurement of voltage at board A14, pin M on each FG, per Table 2. In addition, check the convert bit is 0, and block bypass bit is 1, by measuring FG A14 pin (convert not) to be +V and FG A14 pin (block bypass not) to be +V.

c. Issue PC Event via EPICs PC10. Confirm receipt of waveforms per (Figure 1 (unipolar) or Figure 2 or 3 (bipolar (+) and (-)) or Figure 4 (CHI) as noted in Table 2. In addition, confirm transition of convert and block bypass bits to 0V state. Initial Table 2. 

TABLE 2

NSTX
TFTR
Type
Init

CHI-PSS-2S-2P /

CHI-PSS-1S-1P
EOH1-PSS-1A /1B
CHI


CHI-PSS-2S-1P/ 

CHI-PSS-1S-2P
EOH1-PSS-2A/2B
CHI


OH-PSS-5S-1P/

OH-PSS-10S-1P
ETF2-PSS-3A/ 3B
BP(+)


OH-PSS-5S-2P/

OH-PSS-10S-2P
ETF2-PSS-4A/ 4B
BP(-)


OH-PSS-6S-1P/

OH-PSS-11S-1P
ETF2-PSS-1A/1B
BP(+)


OH-PSS-6S-2P/

OH-PSS-11S-2P
ETF2-PSS-2A/ 2B
BP(-)


OH-PSS-7S-1P/

OH-PSS-2S-1P
ETF2-PSS-9A/9B
BP(+)


OH-PSS-7S-2P/

OH-PSS-2S-2P
ETF2-PSS-AA/ AB
BP(-)


OH-PSS-8S-1P/

OH-PSS-3S-1P
ETF2-PSS-7A/ 7B
BP(+)


OH-PSS-8S-2P/

OH-PSS-3S-2P
ETF2-PSS-8A/ 8B
BP(-)


OH-PSS-9S-1P/

OH-PSS-4S-1P
ETF2-PSS-5A/ 5B
BP(+)


OH-PSS-9S-2P/

OH-PSS-4S-2P
ETF2-PSS-6A/ 6B
BP(-)


PF1AL-PSS-2S/ PF1AL-PSS-1S
EEF3-PSS-1A/1B
UP


PF1AU-PSS-2S/

PF1AU-PSS-1S
EEF4-PSS-2A/ 2B
UP


PF1B-2S/

PF1B-1S
EEF4-PSS-1A/1B
UP


PF2L-PSS-2S/

PF2L-PSS-1S
EOH3-PSS-1A/1B
UP


PF2U-PSS-2S/

PF2U-PSS-1S
EOH5-PSS-1A/1B
UP


PF3L-PSS-2S-1P/

PF3L-PSS-1S-1P
EOH4-PSS-1A/1B
BP(+)


PF3L-PSS-2S-2P/

PF3L-PSS-1S-2P
EEF1-PSS-2A/2B
BP(-)


PF3U-PSS-2S-1P/

PF3U-PSS-1S-1P
EOH2-PSS-1A/1B
BP(+)


PF3U-PSS-2S-2P/

PF3U-PSS-1S-2P
EEF1-PSS-1A/1B
BP(-)


PF4/5-PSS-2S
EOH5-PSS-2B
UP


PF4/5-PSS-3S/

PF4/5-PSS-1S
EOH6-PSS-1A/1B
UP


TF-PSS-1S-1P/

TF-PSS-1S-2P
ETF1-PSS-1A/1B
UP


TF-PSS-1S-3P/

TF-PSS-1S-4P
ETF1-PSS-2A/ 2B
UP


TF-PSS-2S-1P/

TF-PSS-2S-2P
ETF1-PSS-9A/ 9B
UP


TF-PSS-2S-3P/ 

TF-PSS-2S-4P
ETF1-PSS-AA/ AB
UP


 [image: image1.wmf]
Figure 1 - Alpha Test for Unipolar (UP) 

[image: image2.wmf]
Figure 2 - Alpha Test for Bipolar (BP) (+) 

[image: image3.wmf]
Figure 3 - Alpha Test for Bipolar (BP) (-) 


[image: image4.wmf]
Figure 4 - Alpha Test for CHI

6.6. 
HCS Interface Tests


One HCS system at a time, place a Level 1 Fault on that HCS by placing any of the PS HCS defeaters in that system into Normal position.  With circuits from the non-faulted system locked out, execute a PSRTC pulse via the PCEVENT and confirm a fault indication on the PSRTC "External HCS Fault' upon exiting standby and entering pulse mode. 








OH

Init.  











TF

Init. 











PF/CHI
Init. 



 6.7
Facility Clock Trigger & Timing Tests

Place PSRTC in standby mode, set to trigger from SOP. Execute pulse by running NSTX facility clock. Confirm overall timing by monitoring transition of  signal via voltage at board A14, pin M on any of the OH FG. Confirm:

a. Transition of  from standby to pulse waveform beginning 3.000 seconds after SOP. 








Init. 



b.  pulse waveform lasting 1.000 seconds after SOP, followed by transition back to standby state. 








Init. 




APPENDIX
Table 1

c.d.test.3

t.d.test.3

c.d.test.4

t.d.test.4
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