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1 Specifications for DAQ/control

1.1 Description
The data acquisition (DAQ) and control system for the FLARE CCDPS controls all charging and dumping
of the capacitors, monitors charge voltages, temperatures and discharge current. The DAQ is shown in the
wiring schematic in Fig. 1.

Figure 1: Connections

The connection schematic in Fig. 1 shows all of the connections that need to be made to the bank modules,
power and control systems. From the left of Fig. 1, 208 and 110 power is fed to the bank enclosures via
a Kirk key controlled isolation switch. This same switch can be energized by an Emergency Stop (E-stop)
button located in the control room (this E-stop is digitized by both the FLARE control DAQ and the
CCDPS control DAQ). If energized, the switch will drop all power to the enclosure, thereby killing power to
the HV dump (normally closed) and charge (normally open) relays, and dumping bank energy into the cap
dumps. The 110 and 208 power is delivered to the charging supply rack (located on it’s own separate pallet),
and 110 is also delivered to an isolation transformer mounted on the bank module pallet. Connections to
the load are made by multiple triax cables (described above). Water is connected to the ignitron switches
along 1/4" tubes from a shared chiller unit. The charge, dump ground relays are controlled by individual
fiber-optic-enabled switches, with pulse signals sent from the CCDPS DAQ rack. Temperature sensor data
are transmitted by fiber-optics from the pallet to the DAQ after conversion of voltage to frequency, then
reconverting at the DAQ. A BNC connection is made from the current sensor integrator to the DAQ fast
data acquisition (sampling at at least 1MHz). Timing synchronization is provided by the FLARE control
DAQ. Switch firing is controlled here by the FLARE control computer and DAQ, by transmission of fire
signal by fiber-optic connection. CCDPS DAQ requires 110V as input, separately from any power to the
banks. This will allow the bank charge to be monitored on the CCDPS control even in the event of ESTOP.
CCDPS control computer requires 110V as input.
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Signal OH EF GF PF TF DC Total

TTL to Fiber 3 3 9 6 6 6 33
VBank 1 1 1 1 1 1 6
VCharger 1 1 1 1 1 1 6
TBus 1 1 3 2 2 0 9
TDump 1 1 3 1 1 2 9
TWater 1 1 3 1 1 2 9
TAnode 1 0 3 4 2 0 10
ESTOP 0 0 0 0 0 0 1
IRogowskis 1 1 3 2 2 2 11

Table 1: Signals coming to/from DAQ - 33 TTL’s, 50 slow AI’s, 11 fast AI’s

1.2 Full Assembly: DAQ
Fig. 2 shows an example of a full DAQ assembly mounted on one 36 inch square steel pallet, consisting
of rack cabinet (shielded for noise), NI chassis, NI cards, BNC break-outs and TTL-fiber outputs. The
appendix contains a breakout of the NI system that we could use along with information about the main
cards (two fast AI cards (6133), two slow AI and DO cards (6229), chassis, BNC input boards, and a timing
card for synchronization to the FLARE main control DAQ (6651)).

Figure 2: Example DAQ full assembly

LabVIEW software will communicate with FLARE control software and will handle the following:

1. Charge on/off

2. Bank voltage

3. Dump

4. Acquisition of shot data from Rogowski

5. Transfer of shot data to FLARE control

6. Go/No-Go signal based on signal from FLARE control computer
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1.3 Diagnostics
A current sensor will be needed to measure the current at the forward switch, with suitable clamp arrange-
ment (see Fig. 3 for example of PEM CWT B and clamp). Circuits will be needed to convert a voltage
measurement (representing temperature or bank charge) to an optical signal such as those shown in Fig.
4, and back to voltage again at the DAQ. Analog panel meters will be needed in addition to digitizing the
charge voltage for the DAQ/control, which will be mounted on the bank for visual inspection prior to safing.
An example is shown in Fig. 5. Please refer to the BOM for detailed break-out of components.

Figure 3: Example current sensor and mounting clamp.

Figure 4: Example voltage to frequency converter circuit

Figure 5: Example panel mount analog meter.
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2 References

References
[1] Statement of Work for Design of Capacitor Charge/Discharge Power Supply (CCDPS) for FLARE

FLARE-CCDPS-150828, Revision 0, Sept. 9th 2015

3 Appendices

3.1 Labview control software
3.1.1 LabVIEW Program Outline

This is a basic description of how the existing LabVIEW Virtual Instrument (VI) is organized. Changes to
the program need to be made before it is appropriate for CCDPS use.

The user sees a control panel with appropriate controls: Bank voltages, bank enable/disable, DAQ chan-
nel assignments, bank firing timings, and other controls are available.

The user starts the experiment by clicking ’Fire Experiment’. Abort buttons are available in every view,
which stops the experiment immediately.

The VI block diagram contains the LabVIEW code and is divided into three structures: 1) Program
Initialization; 2) Event Structure; and 3) Case Structure.

Two clusters are used to pass information throughout the VI. The experiment state cluster contains bank
and DAQ system parameters and is passed throughout the VI. The experiment control cluster is also passed
throughout the VI; it tells the case structure when to start and which stage of the shot it is currently in.

3.1.2 Program Initialization

• Runs once after starting the VI

• Sets up experiment state cluster

• Sets up voltage monitoring of banks

3.1.3 Event Structure

• Monitors changes to the front panel initiated by user

• Possible changes include: changing bank voltages, disabling banks, etc.

• Also watches for ’Fire Experiment’ or ’Abort’ buttons to be clicked

• Applies the appropriate changes to the Experiment State Cluster

3.1.4 Case Structure

• Controls the procedure during a shot

• Waits for user to ’Fire Experiment’, then runs the shot

• Initializes DAQ cards

• Charges banks and holds until all banks are charged

• Fires the shot
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Figure 6: Existing LabVIEW control software showing three structures.

• Acquires, displays, and saves data

• Stops the DAQ cards and the VI

The LabVIEW VI is designed to be extensible. Additional banks or DAQ channels can be added in a
straightforward manner. Additional controls are also able to be added.
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Figure 7: Code Structure of existing LabVIEW control software

3.2 Example NI system for DAQ
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