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'he Academy of Joint Integrity

Installation Related Causes of Visible Leaks

Uneven Loading & Non-Uniform
Gasket Stress.......Leaks

Insufficient Gasket Stress means...
Leaks

Ensure Operator Competence with
an Academy Flange Assembly
training course at your
site....designed for your site.
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The Academy of Joint Integrity

COMAH Sites - Industry Concerns:

Site Safety

COMAH Compliance

Primary Loss of Containment
Pipe work /Flange Leakages/Emissions
Site / Contractors competence
Torque Figures - No provenance
Gasket Specifications

Human Factor Error

Audit trail - life cycle activity
Culture - resistance to change
Aged Installations - Corrosion




INTEGRITY
PARTNER

Academy - Integrity Partner - COMAH compliance experience
Nu farm case study: Eliminate costly Flange Leakages



Grow a better tomorrow



Flange Integrity Journey - Nufarm

* Intro Nufarm

* Problem Statement

» Strategy and Implementation
* Results

* Next steps
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Nufarm UK Ltd, Wyke, Bradford
Agrochemical Manufacturer - Top Tier COMAH site
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Site History and Context

* Wyke is a historic site dating back to the 19th Century
* Significant investment in the 1970’s through to 1997

* Therefore asset base both structural and production is aged (20 to 50 years old) and
In need of care and attention

¢ 13927 assets in the CMMS (not including motors or manual valves)
» 98 Asset types

« 150000 Meters of pipework

« 75000 Flanges

* 436 PSM Assets

* 1347 Motors

* 543 Pumps

* 100 Glass Lined Mild Steel vessels

* 46 functional plants

O\ Nufarm



Why did Nufarm UK Ltd introduce Flange Management

LOPC - Loss of Primary Containment

Nufarm created a steering group in 2016 to tackle the issue of loss of
primary containment. Over a twelve month period a total of 65 actions
were created.

They identified systemic issues with the following:
* The integrity of flanged joints

 Hose and bellow management

» Care of glass lined equipment

* Pipe alignment

* Piping Standards

O\ Nufarm



Paul Else Nufarm Site Manager's
Mission Statement for LOPC Improvement Team:

“Maintaining the integrity of primary containment systems is critically
Important to achieving our target of zero harm to people or the environment”.

Therefore, there was a requirement to provide a ready reference for joint
making practices regarding pipe material, alignment, torque value and gasket

selection.

O\ Nufarm



LOPC Stats July 2016 to July 2017
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Strategy

* Engineering Standard Created

- Incorporating tagging system, flange record sheets, flange register
* Training - culture change!
* Tools

* Implementation - Structured and steady approach to
Implementation to allow embedding the training, developing
competence and increasing confidence in flange management

O\ Nufarm



|s‘ Engineering standard SO EEERTIEL,
Oenear & Horton
Nufarm _
Flange management Valid from 2 October 2017
Issu= 1
Pages 11

Purpose of the standard
Maintaining the integrity of primary containment systems is critically important to achieving
our target of £Zero harm to people or the environment.

This standard provides a ready reference for joint making practices regarding pipe material,
torque value, gasket / s=al selection and installation specifications for most process duties
encountered on site.

The guidance provided within this document sets the minimum acceptahle standard for
flange management within “critical fluid™ systems.

Improvements in systems goverming flanged joints have significantly reduced the incidence
of pipe work leaks that could lead to environmental or process safety events from occcurring.
Measures introduced within this standard include:

= Clarification and rationalisation of gasket and bolting specifications

= Sitorage and handling of gaskets and holting, training and validation of personnel in joint
making

=  Procedures that manage the control of critical joint bolt loads, tagging of flanged joints

and competency
= |dentification and recording of personne! involved with each joint.

Where possible, the information within this standard is based on the following guidance and
legislation:

= ASME PCC-1-20132 Guidelines for pressune boundary bolted flange joint assemibly

= BSEN 1591-42013 Qualification of personnsl competency in the assembly of the bolied
connections of critical senvice pressunsed systems

= HSE Report 253 Piping systems integrity management review

= Energy Institute Guidelines for the management of the integrty of bolted joints and
pressurised systems

Project work

Engineering Instruction: Project guidance — design, construction and commissioning {add
hyper link) is to be followead for all new plant. Once the plant is handed over to operations
this will then be subject to flange managemeni.

Causes of loss of containment in pipe work

HSE Report 253 Reviews piping systems integrity and of the various incident reports, has
shown that common causes of loss of containment in pipe work include the following (with
the most prominent ones stated first)

» |eakage at bolted flanged joints

leakage at cormoded pipe (especally under lagging)

leakage at small bore pipe work (e.g. due to fatigue)

Tailure of supports

leakage at bellows (relatively more vulnerable than pipe)

modifications

wrong materials used

Mufarm UK Lbd, Wiyke, Bradtord, BO12 86 Page 1of 11
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Flange Record Sheet

FORM NO:
"N Flange Bolt Record Sheet —
Nufarm DATE:
Equipment:
Plant:
Date:
P&ID:
Flange & Bolt Identification Tightening Record
a:ﬁi;;:ﬂ 1) Broken by [Eng)
- g 2) Assembled (Eng)
e o Flonge | (221 | Ve | =2 [ Toraued by (Eno 2 Plant fand
o | patear | T e os[ T 3|3 [9 Re Torque by (600 sonature | 0t Commer
F IR .
E E‘E a 3 r‘g Print Name Signature
1)
2)
3)
4
1)
2)
3)
4)
1)
2}
3)
)
1)
2}
3)
4)
1)
2)
3)
4)
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Tagging System

RE-TORQUE

NEPIC - Best Practice in Industrial Asset Management - Nov 2019

No: Q0001

Mamne:

Date:
M

TS

ASSEMBLED

BROKEN

- o —

0/ /Ar

QTS

j2017 15848
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Completed Example

Gas Inlet 1

100/150

White

30 f-lb

1) OHIST

/PVDE Gylon ER A o2
N 2 LQen e ——
4) b v
Gas Inlet 2 1?% go ? ;lyt;i:: 30 ft-lb 1) 0 H/ﬂ“r %
» Sk ls B S gl
3) ] 2
_ 9 [ Beva [ [ Y
Gas Inlet 3 1;!:‘/’;:0 _‘ \q gyl:;ﬁ: 30 ft-1b ) 1) @O H/!W = 7/
2) Qe \Ree— é 2
3 | BGeny \See— b7 i /
3 3= %Zéz&r‘; U
Gas Inlet 4 17&/, ;:0 g;::;t: 30 ft-1b 1) 0”/0% R 2
110 2 RGs | Rl <A 5’/7
3) 7065 £
- 4) Eﬁet\v\ —~— P/
Gas Inlet 1;)&/, ;:0 "( ’2—\ gyr:lot: 30 ft-lb 1) Zﬁ!lﬂi?_' . A 3 X
2) | «\
Shgess e oty
9 tBewnam] 43¢ o )
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Flange Register

.
Q¢°¢ oS &
a & o
@0- hY &
632 7 R1 Flange 1 07/P/02 21/0119 JP 04/02/19 JP | 04/02/19 JP | 05/02/19 JP | 05/02/2019
633 7 R1 Flange 2 07/P02 210119 JP 04/02119 JP 04/02/19 JP | 05/02119 JP | 05/02/2019
634 7 R1 Flange 3 07/P/02 21/01/19 EB 04/02/19 JP | 04/02119 JP | 05/02/19 JP | 05/02/2019
635 I R1 Flange 4 07/P02 21/0119 EB 04/02/19 JP 04/02/19 JP | 05/02/19 JP | 05/02/2019
636 7 R1 Flange 5 07/P/02 21/01/19 PS 04/02/19 JP | 04/02119 JP | 05/02/19 JP | 05/02/2019
637 I R1 Flange 6 07iPI02 210119 JP 04/02/19 JP 04/02/19 JP | 05/02/19 JP | 05/02/2019
638 I R1 Flange 7 07/P/02 21/01M19 RC 04/0219 JP 04/02/18 JP | 06/02M19 JP | 05/02/2019
639 I R1 Flange 8 07iPI02 21/01M19 RC 04/02/19 JP 04/02/19 JP | 05/02/19 JP | 05/02/2019
640 T R1 Flange 9 07/P02 210119 JP 04/02/19 PS | 0402119 PS | 05/02M19 JP | 05/02/2019
641 I R1 Flange 10 07iPI02 210119 JP 04/02/19 PS | 04/02119JP | 05/02M19 JP | 05/02/2019
642 7 R1 Flange 11 07/P02 210119 JP 04/02119 JP 04/02/19 JP | 05/02119 JP | 05/02/2019
643 7 R1 Flange 12 07iP/02 210119 JP 04/0219 JP 04/02/19 JP | 05/02119 JP | 05/02/2019
644 7 R1 Flange 13 07/P02 210119 JP 04/02119 JP 04/02/19 JP | 05/02119 JP | 05/02/2019
645 7 R1 Flange 14 07/P/02 21/0119 JP 04/02/19 JP | 04/02119 JP | 05/02/19 JP | 05/02/2019
646 7 R1 Flange 15 07/P02 21/0119 KS 04/02119 JP 04/02/19 JP | 05/02119 JP | 05/02/2019
626 7 R2 Flange 1 07/P/02 21/01/19 RC 25/0119 JP | 25/0119JP | 05/0219 JP | 05/02/2019
627 I R2 Flange 2 07iPI02 21/01M19 RC 25/0119 JP 25/0119 JP | 05/02M19 JP | 05/02/2019
628 7 R2 Flange 3 07/P/02 21/01/19 EB 25/0119 JP | 25/0119JP | 05/0219 JP | 05/02/2019
629 I R2 Flange 4 07iPI02 21/0119 EB 25/0119 JP 25/0119 JP | 05/02M19 JP | 05/02/2019
630 I R2 Flange 5 07/P/02 2101119 RC 25/01M19 JP 2500119 JP | 05/02M19 JP | 05/02/2019
631 I R2 Flange 6 07iPI02 21/0119 EB 25/0119 JP 25/0119 JP | 05/02M19 JP | 05/02/2019
672 34 LO01 Flange 1 34/P/002 230119 PT 25/01M19 LB | 25/01M19 LB MiA 05/02/2019
673 34 LO01 Flange 2 34/P/002 230119 PT 25/01/19 LB | 25/0119 LB MAA 05/02/2019
674 34 LO01 Flange 3 34/P/002 230119 PT 25/01M19 LB | 25/01M19 LB MiA 05/02/2019
675 34 LO01 Flange 4 34/P/002 239 PT 25/0/19 MD 25/0M19 MD MNiA 05/02/2019
676 34 LO01 Flange 5 34/P/002 230119 PT 25/0/19 MD 25/0M19 MD MiA 05/02/2019
67T 34 LO01 Flange 6 34/P/002 23119 PT 25/0/19 MD 25/0/19 MD MiA 05/02/2019
678 34 LO01 Flange 7 34/P/002 230119 PT 25/01M19 OH | 25/01/19 OH MiA 05/02/2019
679 34 LO01 Flange 8 34/P/002 23119 PT 25/0119 OH | 25/01/19 OH MiA 05/02/2019
680 34 LO01 Flange 9 34/P/002 230119 PT 250119 PT | 25/01M19 PT MAA 05/02/2019
681 34 LO01 Flange 10 34/P/002 23119 PT 25/0/19 MD 25/0/19 MD MiA 05/02/2019

O\ Nufarm



Torque Pocket Book Reference Guide

n

Nufarm

AN

-

Torque Handbook

Grow a better tomorrow.

n

Nufarm
FT/LB to NM Conversion Table: ‘.‘
Foot MNewton Foot MNewton Foot Newton Foot Newton Foot Mewton ?4 l\l fd l'm
Pounds | Meters | Pounds | Meters | Pounds | Meters | Pounds | Meters | Pounds | Metars
{fttbs) | (Nm) | (fetbs) | () | (totbs | (wem) | (fbs) | (Nm) | (ftibs) | (tem) Ansi 150 CS/SS with Blue Gylon Gasket:

i1=(13 32=|434 63=| B5.4 S4=| 1374 125 =| 1695

2=|27 33= 447 64=| B6.B §85=| 12B8.E 126=| 1706

3I=(41 34=| 461 685=| BE.1 S96=| 1302 127 = 1722

4=|54 35=| 474 6= Ba3 £7=| 1313 128=| 1755 Garlock Bolt Torque Values for ,062" thick Compressed Sheet or GYLON®

e e 7= sl e e ASTM A193 BT bolts with lubricant (0.160 k-factor) - ANSI B16.5 Class 150# Flanges

6=|E1 37=| 507 6B=| 922 S8=| 1342 130=| 1762

A2 Rt e e TEm it e Nominal |Raised Face| Raised Face| Gasket | Number | Sizeof | Bolt Torque | CompForce [Max. Gasket| Intemal | Min Rec'd | Min. Rec'd|Max. Recd/Avail.| Prefarrad
kL 8= 1528 0=y 5e2 1042 11362 132211780 Pipe Size) Contact 10 [Contact 0.0.|Contact Aea|  Of | Bokts [at 60Kksi Stress|Per Bolt @ 60ksi] Stress Avad | Prossure| Gasket Stress| TorquerBolt| Gasket Stress | Torqua/Bolt
o=(123 40= | 54.2 Ti=| 5963 102 =| 1383 133 = 1B03 llﬂ) (m) (m) (Sq in ) BO'IS flﬂ) (ﬁ lbg ) ‘]bs ) (psl] {ps'g’ (p5|) m Ibs ) (J)S|) {a Ibs )
s o ) SETpEET ) e et 05 | 0% 138 0% 4| 0% 50 1560 2070 | <300 | 360 § 15000 PR
Sk 2221582 i Rl 4= 11820 R 0.75 1.06 169 1.36 4 050 50 7560 2% | <300 3600 8 15000 k)]
12= | 183 432|583 T4z 1003 1051424 136 1844 1 131 200 179 4 0.50 50 7560 168%4 <300 3600 11 15000 4
12=]178 el et ekl 10821857 157 1T 12 1.66 250 21 4 050 50 7560 1036 | <300 3600 16 11036 50
4= 162 45= | 810 76=] 1050 107= | 1352 138=] 167.1 15 1.91 288 365 4 050 50 7560 8285 <300 3600 2 8285 50
15=1303 45= | 824 I7=] 1084 108- | 1464 139-] 1883 2 2.3 362 584 4 0.63 101 12120 8301 <300 3600 4 8301 101
6= |27 47= | 837 JE=] 1058 o= | 1478 140-) iE3-8 25 268 412 681 4 063 101 12120 7119 <300 3600 51 7119 101
17=|330 4B= | €51 78=] 1071 110= | 1481 141=] 1812 3 350 500 10.01 4 063 101 12120 4843 <300 3600 75 4843 101
1E=|244 48=| 664 50=| 1085 i11=| 1505 142=) 1825 35 4.00 550 11.19 8 063 101 12120 8665 <300 3600 42 8665 101
18= | 258 50= | 67.8 s51=| 1008 112= | 1518 143=| 1058 4 450 619 14.18 8 0,63 101 12120 6838 <300 3600 53 6838 101
20=|271 s1=| 692 52=| 1112 113=| 1532 144=| 1952 5 5 56 731 17,68 8 0.75 181 18120 81%9 <300 3600 79 8199 181
21=| 285 s2:= | 7008 83=| 1125 114= | 1546 1a5=| 1966 6 662 850 231 8 075 161 18120 5498 <300 3600 100 6496 181
22=| 208 s3=| 718 ga=| 1138 115=| 1558 146=| 1980 8 862 10 62 302 8 075 181 18120 4798 <300 3600 136 4798 181
23= 3132 sa= 7332 gs=| 1152 116=| 1573 147=| 1003 10 10.75 12.75 36.90 12 0.88 293 25140 8176 <300 3600 129 §176 293
24= 323 ss=| 748 s5=| 1165 117=| 1585 148=| 2007 12 12.15 15.00 49.01 12 0.68 293 25140 6155 <300 3600 1N 6155 293
P s5= | 758 s7=| 1280 118< | 1800 1ag=| 2020 14 14.00 16.25 5343 12 1.00 44 33060 7425 <300 3600 24 7425 441
P B P . lies | - laos | 130ol20ms 6 | 1600 | 1850 | 6171 | 16 | 100 i 7060 82| <00 | 30 m 7812 M
R R soc| 1207 120c | 1827 1o1o| 2087 18 16.00 21.00 9185 16 113 655 43680 7609 <300 3600 30 7609 655
252 | 20 P I P 152 | 2082 2 20.00 20 10127 2 113 655 43680 8626 <300 3600 m 8626 655
P o | o1 I P oz | 2078 | 4 24.00 2025 130.75 2 125 929 55740 8526 <300 3600 392 8526 929
30=| 407 &l=| B2Z.7 92=| 1347 123 =| 166.E 154 =| 20B.B
s2=] e s3=|wes | amacfaess [ 1ss-[a0a NOTE: Torque calculations are based on using a bolt thread lubricant with a "k" factor of 0.160.

Grow a better tomorrow.

Grow a better tomorrow.
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Torgue Wrench Calibration Records

Torque Wrench Calibration 2018

Serial Number

79108371876
79108371836
79108374842
79108374836
79108374839
79108371871
79108300893
79108301801
79108300839
7910830897
79108301800
2012/137643
2013147359
2013-211523
2013-160532
2015-190952
2011-314737
2013-212129
2013-215069
2013-182260
2006-189597

Model
Morbar 400
Morbar 400
Morbar 400
Morbar 400
Morbar 400
Morbar 400

Morbar 300TH
Morbar 300TH
Morbar 300TH
Morbar 300TH
Morbar 300TH
Morbar 300TH
Morbar 300TH
Morbar 200TH
Morbar 60TH
Morbar 300
Morbar 300
Morbar 200
Morbar 330
Morbar 100TH
Morbar SLO

Cert nofissuer
23567
23571
23568
23575
23569
23570
23574
23577
23572
23573
23576
23581
23580
23583
23586
23579
23582
23584
23585
23587
23588

Date of calibration  Expiry

12/11/2018
12/11/2018
12/11/2018
12/11/2018
12/11/2018
12/11/2018
12/11/2018
12/11/2018
12/11/2018
12/11/2018
12/11/2018
12/11/2018
12/11/2018
12/11/2018
12/11/2018
12/11/2018
12/11/2018
12/11/2018
12/11/2018
12/11/2018
12/11/2018

01/12/2019
01/12/2019
01/12/2019
01/12/2019
01/12/2019
01/12/2019
01/12/2019
01/12/2019
01/12/2019
01/12/2019
01/12/2019
01/12/2019
01/12/2019
01/12/2019
01/12/2019
01/12/2019
01/12/2019
01/12/2019
01/12/2019
01/12/2019
01/12/2019

Centificate No: 23503

Cuslomar Nema:
Dato

45 Colboumne fvinum
Nedson Park Inehsstiial Estate

Ceambangton
NEZI 1WD

441111670 200 000

minctHyosp cam
Hlposycnm

Hand Torque Wrench

Nufarm UK LTD
12112018

Qrder Noc
Neot Do

Calibration Van
11-11-2019

- htl

Test Equipment
Type!

Range:
Calibrated:

NORBAR Q2216
0-1000 Ib.1t
0242-2017

Sanal No:

Next Due:

71874

0112-2018

Tool Details

Teol Model:

Norbar 200TH

Toul Serfal No:

2013211523

Readings

50 49 S0
100 98 98

30-150 b,/ 41-203 Nm

3 4 L] Ave

49 60 &0 50
@ 100 Qg a9
150 150 151 150

Pelm

136
203

133 133

203 205

Nm

134 138 133

Calbated By:

Michael Venus

B[]

Signaturo:

.;@

uvDB

wnpowesd by Achillos
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Flexitallic/Academy - delivered Training on site - to all
personnel involved in making and breaking of bolted joints.

JI010 - Dismantle, Assemble and Hand Torque Flanged Joints - tailored to Nufarm procedures.

Total of 35 personnel trained - Mechanical, C&l, Project
Managers and Core Contractors

O\ Nufarm



Certification

Issue Date:

Expiry Date:

Serial Number: 2252

1e

The Academy o} Joint Integrity”

Andy Smith of Nufarm UK Limited

Has attended a workshop covering ‘Latest Standards in Flange Assembly and Sealing Technology’

Safety/Legislation and Industry Best Practice

Sealing Technology — Theory/Practical/Typical Failures
Assembly Procedures

Tightening Methods

Flange Assembly Demonstration Unit — Practical Assessment
Inspection/Identification — all components

Lessons Learnt/Site Inspection

Audit Trail, Record Keeping

MNOD s WN

8" November 2017

8™ November 2020

Sowitalllc...
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Course Feedback

Common themes:

» Coefficient of friction effects on
torque settings

« Gasket relaxation - PTFE

* Pipe alignment and importance of
bracketry

* Re-torqueing of plastic, PTFE
lined and glass-lined equipment
after a thermal cycle

* Visual impact of using the
Academy Flange Demonstration
Unit visuals displaying hand
spanner/ versus torque
tightening

I i - Document Title: Course Evaluation Sheet Rew 3 - . ﬂ
| o i F o sy Dac Ref: AID44 21/04,/2015 | Rew3 _] boc Date: 21/04/2015

Date: ‘:E/ﬂ JI'rI!qL

_ Course Title: CLB e !MMM‘E{N@T

Piease take a few minutes to complete the following evaluation form.

) ; =,

¥eour feedback plays an important role in improving and developing the courses that we offer . f‘_é'?

e

Lo YO, qf@? & ‘_)&_F.’D.
M The o ; . — L-""ff I

The course objectives wera clear

| found the course stimulating ~ E:.{’L_

| | fel | gained a good understanding of the topics coverad )

| The course length was adequate in relaticn to the woo lload ::’;, _

| The organisation of the course contant was logical ]
Thers was an emphasis on the relationship betwean coursa ohjectives and the practical
application in my job

AN

| found the trainars delivery of the course o be concise and interasting

The Lrauners disposition was fria ﬁd]',r and app roachable

“The facilities were suitable forthe course

| The eguipment wserd was suitable fr;ur_'the COUrse

| The course materials contributed to my learning and understanding

The pre-course communications covered overything 1 needad B know

M'u,-' aexpectations of the course were maet
Twould recommend this course to athers

\:\\\s\!\'\f\ )

Please expand on any of the points above; particularky these you have disagreed with .

Please indicate the aspect of the course you found most useful and/or informative

i 'ﬂ' E!.L!ﬂ)'r'li‘_um]'tﬁ (P ﬂ:ir' {:[tt.rﬂg, 3&# toal fuﬂf m&.{:l:'ﬂrlﬁ?‘- Jr@r,_.;.«.,&m-.-m)"h of s
O.in.cI!L lres

Please suggest improvements that would anhance this course for future sttendees

Mame:

CURESTETALR.  Jasi ¥ JobTile:r s g, ENGIPECR.

Thank you for taking the time to complete this evaluation.

O\ Nufarm



Implementation Time Line

June 2017 - Action to implement LOPC initiative

July 2017 to Sept 2017 - Engineering Standard, flange record sheets, register
and flange tag creation

October 2017 - Training provider engagement for tender - Flexitallic chosen
as preferred provider - Academy of Joint Integrity - FADU & Experience.

October 2017 - Torque wrench procurement

November 2017 to March 2018 - Academy /Training roll out across all shifts
May 2018 - Go live date - 75 flanges made in the first month

December 2018 - Mechanical HSE inspection, endorsed our system

Nov 2019 - 1274 flanges managed, ZERO leaks, 5277 signatures

O\ Nufarm



LOPC Stats Pre-Implementation

40.0%
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LOPC Statistic Since Implementation

40.0%

35.0%

30.0%

25.0%

20.0%

15.0%

10.0%

5.0%

0.0%

% High Severity LOPC

H
Pre LOPC Post LOPC
mprovements improvements
. .: Health & Safety Dimensions
. :.' . :’ '.. 200+ litres M
. : B o : : - 20- 200 litres L
.’. N 5 N .', s ', . 2 ;' '-. 0-20 litres L L M
.°. ,: .'. .: .'_ -: . .. '. R .: .'- :. '-. Other Dangerous | ive,
’_.:' '.' :. '....' . ..- ... ...- O Oy : -..:. ... glgg@ I;Iﬂa:z;gous ﬁ:zoa:jrzc?; . ]F_:‘;;E'Eﬁ:’ﬁe or
. . : ° J o . J 2 KL Substances
RIS N SR AU SIS S SR AIIV AU SEIC AN SRS I N NI IV P I R N
5\} ?Qq %@Q Oc" eo 00 §'b<\ Qélo @rb ?9 @'b* 5\}0 50 ?})Q %QQ Oo eo 00 B‘DQ QQ\)O @rb VQ @’b* 5\}0 5\) ?Qg %QIQ Oo eO OQJ S'DQ <<Q\)0 @9 ?Q @’b* 5\)0 Bo ?Qg
eseses U High Severity e | inear (% High Severity)

O\ Nufarm



Next Steps/Challenges Ahead

* 150 Km of pipework on site with approx. 75000 flanges

« Redundant/aged pipework - NDT testing of pipework to assess priorities,
1.5 Km of pipework replaced since October 2017

* Legacy gaskets

* Legacy pipework bracketry and supports
* Pipe bridge upgrades

* Fabric maintenance

* Maintain competence ref work force
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