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Introduction 

This training guide is provided for Zenator Power Users (ZPUs) and Zenator Super Users (ZSUs) with the 

purpose of explaining Instrument Loops. These are a special type of one-to-many Tag relationship that 

are designed to operate and control a project’s equipment and systems.   

This training guide sets out the purpose, sequence, and relationships of deploying Zenator ITRs I-

07B, I-071B, and I-072B during Pre-Commissioning (B ITR) activities. 

These guidance notes are applicable to Instrument Loops on safety critical projects including, Oil & Gas, 

Nuclear, Renewables and Civil Infrastructure. 

An understanding of Instrument Loops is essential for ZSUs and ZPUs configuring the type of Loop ITRs in 

Zenator. 

 

Closed and Open Loops 

In instrumentation and control systems, a Closed Loop refers to a control loop where the process variable 

(such as temperature, pressure, or flow) is continuously measured by a sensor, fed back to a controller, and 

used to adjust a final control element (such as a valve or actuator) in real time to maintain the desired 

setpoint. This feedback mechanism allows the system to automatically correct deviations and maintain 

stability. In contrast, an Open Loop system involves a one-way flow of control where the output is not fed 

back to the input for automatic adjustment. For example, a manually operated valve or a transmitter that 

only sends data to a control system without receiving any feedback constitutes an Open Loop. The 

fundamental difference lies in the presence (Closed Loop) or absence (Open Loop) of feedback, which 

directly impacts the system's ability to self-regulate. Closed Loops are typically used in automated control 

applications requiring precision, while Open Loops are suited for simpler tasks or monitoring-only functions. 

When checking Instrument Loops during Pre-Commissioning (B ITR), the sequence of checks differs 

slightly for Closed Loops and Open Loops, but both follow a logical progression to confirm installation, 

continuity, functionality, and calibration. Here's a structured breakdown: 

 

    Purpose and Framework 

Instrument Loop Checking, as defined in API Recommended Practice 1FSC and implemented by default 

in Zenator, is a Pre-Commissioning activity. It is not performed during Construction. All 

prerequisites — including installation, wiring, and termination of devices and cables — are completed under 

A ITRs during Mechanical Completion. 

The three relevant Zenator ITRs are all B ITRs, used exclusively during Pre-Commissioning to verify 

instrument functionality, integrity of signals, and system logic prior to Commissioning and Start-Up. 
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            Construction Phase (A ITRs – Mechanical Completion) 

Scope: Installation and verification of individual components (devices, junction boxes, cables, glands, 

terminations). 

Performed by: Construction or Installation Contractors. 

   Typical A ITR Activities: 

• Instrument mounted and tagged. 

• Cabling, glanding, and termination complete. 

• Loop continuity and insulation resistance verified. 

• Pneumatic/hydraulic tubing installed and leak tested. 

• Records signed off in Zenator to confirm Mechanical Completion. 

    Once A ITRs are fully signed off with no outstanding PLIs, the loop is eligible for Pre-Commissioning. 

 

    Pre-Commissioning Phase (B ITRs – Instrument Loop Checks) 

Scope: Full loop functionality and control system logic validation. 

Performed by: Commissioning team (typically multi-discipline Zenator Registered Users - ZRUs). 

Zenator supports three types of Instrument Loop B ITRs: 
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    I-07B – Closed Loop Instrument Check Sheet 

 

 

✅ Purpose: 

Used for Closed Loops where an input device, controller logic, and final element (e.g. control valve) form a 

complete feedback loop. 

🧪 Key Tests: 

• Signal simulation at the marshalling cabinet. 

• Verification of DCS/PLC display, alarms, and control logic. 

• Actuation of final element and position feedback. 

• Validation of auto/manual modes, inhibit, override. 

  This is a standalone B ITR for Closed Loops — it does not require I-071B or I-072B.
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     I-071B – Open Loop Instrument Check Sheet 

 

 

✅ Purpose: 

Used for Open Loops, where field devices (e.g. transmitters, indicators, ON/OFF valves) are tested 

individually. 

🧪 Key Tests: 

• Transmitter output verification (e.g. 4–20 mA). 

• Actuator or valve energisation. 

• Local display or indicator function. 

• Cabling and signal continuity to marshalling panel or I/O module. 

  This ITR does not test control logic, but is a prerequisite for logic testing with I-072B. 
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    I-072B – Functional Logic Check Sheet 

 

 

✅ Purpose: 

Used for control system logic validation following successful Open Loop testing with I-071B. 

Also applies to soft signals that exist only in the ICSS (e.g. virtual I/O, internal logic loops). 

🧪 Key Tests: 

• Alarm handling, interlocks, inhibit, auto/manual control. 

• HMI graphic animations and status indicators. 

• Auto-start/stop logic and override conditions. 

   Results are recorded using the continuation sheet (I-07B Page 2) — a tabular matrix showing test 

outcomes for each loop device. 

    Only used once I-071B has been completed and the ICSS is fully operational. 
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   Correct Sequence and Relationship of ITRs 

Loop Type First B ITR Follow-On B ITR Comments 

Closed Loop I-07B — Fully self-contained. End-to-end loop test. 

Open Loop I-071B I-072B Device tests first, followed by logic testing. 

Soft Signals — I-072B only Logic-only. No physical device to test. 

 

          Summary 

• Instrument Loop Checking is a Pre-Commissioning activity, not part of Construction. 

• All physical work is verified with A ITRs during Mechanical Completion. 

• I-07B, I-071B, and I-072B are all B ITRs, used in Zenator to perform structured, traceable Pre-

Commissioning checks aligned with API RP 1FSC. 

• These checks confirm the functionality, logic integrity, and readiness of instrumentation before 

Commissioning begins. 

 


