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EPID EPICS Module

H. R. Martin

Closed-Loop EPICS EPID Control on CompactRIO for the IPF Water Skid at LANSCE



IPFPLC4 -> cRIO-9048 migration

Current systemPID

PLC Main Program

• Mode logic and transitions
• Discrete control and 

sequencing
• Alarms and computed 

readiness
• Global permissives and 

interlocks

PLC PID Program

• Analog command 
preparation

• Analog readback 
housekeeping

• PID execution and mode 
selection

• Valve output handling

EPICS SoftIOC

• Reads/writes PLC interface 
arrays

• 1-second scan for most 
readbacks

• Autosaves setpoints and 
alarm limits

• Preserves PV names and 
EDM semantics



IPFPLC4 -> cRIO-9048 migration

PLC PID strategy: one active owner per process 
objective

Mode / function Controlling valve Process variable Setpoint Why it matters

Production CV-212
FIT-252
IPFD252D01

IPSP035P01
Set Point[35]

CV-221 is expected 
shut for readiness

Purify / 
Standby

CV-221
FIT-252
IPFD252D01

IPSP040P01
Set Point[40]

This loop owns HX 
flow outside 
production

Transfer tube 
level

CV-235
LIT-226
IPLV226D01

IPSP039P01
Set Point[39]

Independent level-
control loop



Where the control loop lives
Loop location determines latency, jitter tolerance, and what happens during network or IOC disturbances.

PLC PID architecture

Sensor / AI
PLC scan

+ PID block
AO / VFD

Valve Process

Low transport latency

Predictable scan execution

Controller survives HMI/EPICS disruption

EPICS std module PID architecture

Sensor PV
IOC / PID

record logic Actuator PV Plant

Flexible PV wiring

Easy scripting, archiving, displays

More exposed to host and network jitter



Architecture 
implemented

Three separate EPICS IOCs:
• ipf3iio: core analog/discrete I/O, control-valve 

analog commands and readbacks, and EPICS 
PID (epid) loops.

• ipf4iio: discrete valve and pump coil outputs 
plus proof/timeout logic for commanded 
operations.

• ipf5iio: mode/state logic, sequencing/lineups, 
permissives, PID enable gating, setpoints, and 
EDM-compatibility PVs.

Hardware addressing is defined in substitutions 
using C# S# channel mapping; this provides 
traceable mapping from physical wiring to PVs.
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