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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, 1-071B, and 1-072B 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 APl Recommended Practice |FSC 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:
e Instrument mounted and tagged.
o Cabling, glanding, and termination complete.
e Loop continuity and insulation resistance verified.
e Pneumatic/hydraulic tubing installed and leak tested.

e Records signed off in Zenator to confirm Mechanical Completion.

+ Once A ITRs are fully signed off with no outstanding PLlIs, 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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1-07B - Closed Loop Instrument Check Sheet

Pre-Commissioning:
Instrument Closed Loop Function Check

«llarcodelltem>»

nique 10 Doch tem (Loop) /Taghk Tagh

Name: SubProject ub-System Ne —

(Loop) Data Shest

Loop Descriptian <Tagames
Sub-System Description «Systems «SubSyslems
Location «ProfeciLecations Motule Detall:
Loop Disgram Number Ref | «DrawingsRefy Date Prinied: 23-May-25
Mo, | Description of Check | Action to be made Results | It/ | Punch list
1| Confirm that i relevant Mechanical Compieton (TTR-A) sheats are complete for &l loop elements and cabies
S [Fais Tt Tie Spproprals oop 3nd et Biagrars, and venior
gala sneaite)
3 | Joop davices have od) pror to nstalston
'+ | Confrm that al Piping Re-insatement sheets assocates wii Loop have been compieted 23 approprials on completion of Hyotesting
5 | Functon testal nsh it sgnaland contl
oulput s conect.

Compila for the Instrement Loop all the raquired data and measuramants as listad on shast 2 of 2 of this ITR form 1078, All

6 uld b completied with a tick [or c1o8s to indicats failure), of NIA if not appropriate. All failurss to bs iscorded on &

entrie
punchist

7| Recard any aditional checks tal may have been performed as requesed wilhin Ihe system TGP procedure.

Fellowing successiul completien of all above checks and any relevant TCP procedure ehecks ogether with any funciional testing of e
8 | uni, carry oul a final Punchlist or the and roll-up 3l oultsta comgosile il K Systemn TCR
Acoaptance.

9| Update iatest 558 of design drawings for “As BUIT' Information.

Cantinued on ITR 1078 Page 2 of 2

Pre-Commissioning:
Instrument Closed Loop Function Check

«larcodelltem>

WPUT FUNCTION GUTPUT FUNCTION
Loop Response Statusindication and Alarms
Loop Device Device g £ s 2
Tag No Type. 1 e LRI .:g 3
£ v 5 w | a F “5 2| 55| &
£< gg"zd 8 3
&
Completed By Approved By T Accepted By TR Input 1o Data Base.
Company
Signature
Print Name
Date of signing

(] 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:
o Signal simulation at the marshalling cabinet.
e Verification of DCS/PLC display, alarms, and control logic.
e Actuation of final element and position feedback.

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

¢ This is a standalone B ITR for Closed Loops — it does not require 1-071B or 1-072B.

Instrument Loops - 20250523A.docx Page 4 of 7



Zenator Systems Training
Instrument Loops and Loop Checking in Zenator

GLOBALFALCON

1-07 1B - Open Loop Instrument Check Sheet

Pre-Commissioning:
Instrument Open Loop Function Check

«llarcodelltems

{Loop) Data Sheet

Loop Description «TagNames

Sub-System Description aSystems «SubSystems
Location «ProjectLocations Wodule Detail

Loop Diagram Number Ref | «DrawingsRefu Date Printed 23-May-25
Note :

This sheet is ta be used only for Input and Output (open) loop checks. ICSS Funclional Logic checks are to be carried ot on the Control System Funciional Logic
Check sheet (I-072B) &t an agpropriste time when the installation of the ICSS system Is complete and the system ks fully operational,

Test Pre-requisites

Confirm that all Mechanical Completicn (ITR-A) sheets are completed and signed-off for allloop components and cables prior to powering up of the loop. The
insiruments are to be lesied ith an detais the methee of estig for each insirument type. Al locg elemens are ta be lesied

" . Initial/  Punch
No. Description of Check ! Action to be made Results. Signature ii:‘
1| For 5. crcuitsconfi that Ihe natalason & n accordance wih e appropiale nstrument wking diagram
2| Ganérm atall iping Remstalamant chieck shests partaning to e loop a7 completed and sqnad of (as approprate)
3| Confrm mat nstrument 8 Uniy Al supples { - and carrecty set ure
4| Compile for Loop all the and s lsted on sheet 2 of this ITR form 10716

Hotas:
Esch loop element s to be tested according 1o type, all results to be recorded ss. 8 ik in esch column if sppropriste, or NIA if not spprapriate. Al failures to be
reportad and logged on a punchist a8 required.

Remarks/Comments: All Test Equipment used to carry a valid Calibration Certificate

Pre-Commissioning:
Instrument Open Loop Function Check
i
tem (Loop) agh Tagh
WPUTS T oUTPUTS
L ) ication and Alarms. OIP Device Respanse (%) Digital
Loap Daviea | Davi £ . Es = < o | & B
Tag No T Be| < E| 32| € 53 i g g
! T o m s | we BE Bz SE | DE BE|o m|m o we F| 2 3| f 4
|75 33|78 2 i g8 H
Completed By Approved By Accepted By ITR Input ta Data Base
Company
Signature
Print Name
Date of signing

[ Purpose:

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

& Key Tests:
e Transmitter output verification (e.g. 4-20 mA).
e Actuator or valve energisation.
e Local display or indicator function.

e 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 1-072B.
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@ 1-072B - Functional Logic Check Sheet

Pre-Commissioning:
Instrument Control System Functional Logic Checks

«llarcodelltemy

(Loap) Data Sheet
Loop Description «TagNames

ciption «Systems
Location: «ProjectLacations Module Detait

Loop Diagram Numbes Ref | aDrawingsRets Date Prinec: 23-May-25
Note :

This sheet i o be used only for Canrol System Functionsl Logic Checks fr all 0 which has been previously tested under an Open Loop Check Sheet (1-0718), or far
‘Soft only' signals. The Gonlrol System Functional Logic Checks are 10 bi prafonmed only when th installation of the ICSS system is complets and the System is fully
rational

oper
- Initial/ | Punch list
Mo. | Description of Check ! Action to be made Results | gioncture | tem No.
1| Canfim that all Méchanical Compistion (ITR-A) sheets are signed-oft for and cables
pice to powering up of the loo
‘Confn iat all Open Logp CHEck Sheets (1-07 15) have been compieted and Signed off pror 1o GTIs chack sheet (a8

1 the Instrumant Loop all the required data and_measuramonts as listed on sheat 2 of this ITR form 16728

Ench loop element s fo be fested by simulation using a Harl Calbrator at the Marshaling Cabinet according o type, af resuls to be recorded as 8 ek’ in each column
if appropriate, or NiA if nct appropriate. All failures to be reported and logged on & punch-ist as required.

Remarks/Comments

Ensure all Test Equipment used carries a valid Calibration Cartificate

Continued on ITR 1078 Page 2 of 2

Pre-Commissioning
Instrument Control System Functional Logic Checks

«llarcodelltems

Loop Device Device [ s
Tag No Type | 2 g g ER ] 3

AR AN i HEIEHEIRIEIE
23 5 H ] 38 E =1 H
H 2 £ 5 329 2 i| 2| 8

Remarks/Comments.

Completed By T “Approved By T “Accepted By [ MRinput to Data Base

Company

Signature

Print Name

Date of signing

[ Purpose:

Used for control system logic validation following successful Open Loop testing with 1-07 | B.
Also applies to soft signals that exist only in the ICSS (e.g. virtual I/O, internal logic loops).

& Key Tests:
e Alarm handling, interlocks, inhibit, auto/manual control.

e HMI graphic animations and status indicators.
e 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 1-07 1B 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 1-07B — Fully self-contained. End-to-end loop test.
Open Loop 1-071B 1-072B Device tests first, followed by logic testing.
Soft Signals — 1-072B only Logic-only. No physical device to test.

' Summary

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

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

e [1-07B, 1-071B, and I1-072B are all B ITRs, used in Zenator to perform structured, traceable Pre-
Commissioning checks aligned with APl RP |FSC.

e These checks confirm the functionality, logic integrity, and readiness of instrumentation before
Commissioning begins.
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