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Summary

1. Covers designers of a plant, a substance and/or a structure.

The designer must, as far as is reasonably practicable, ensure that the
design is without risks to the health and safety of persons through the
whole lifecycle of the asset.

The designer must carry out any calculations, analysis, testing or
examination to achieve section (2)

The designer must provide with the design
(a) The purpose for which it was designed
(b) The results obtained from section (3)
(c) Conditions necessary for safe use

The designer must make a reasonable effort on request to provide
relevant information to those working on site
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What is ‘Safety in Design?’

“The integration of hazard identification and risk assessment methods
early in the design process to eliminate or minimise the risks of injury
throughout the life of the product being designed.”




Design Process
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* Risk identification \1 Eliminate (getrid of)

* Risk elimination, substitution, mitigation etc \2 sustiute (o) /
Likelihood \3 Engineer controls /

Consequence 2 5 7 7 s (make something new)
Rare Unlikely Possible Likely Almost certain mmﬁ;‘

§ Catastrophic 5 10

4 Major 4 8 12

3 Moderate 6 12

2 Minor 6 8 10

1 Negligible 4 5

Considerations

Motiiyor,
Ungrane S

e Constructability

* Operating procedures
Maintenance procedures
Competence requirements

Future proofing

Decommissioning
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I I
Complications

* Understanding of O&M?

/ Design

e Understanding of construction?
e Has SiD been built as designed?
Verification?

¢ ALL the information? Who, when, what,
how and why?
* How do you verify understanding?

* Maintaining information over time

EEA’s Work

Steering Group

- Mike Whaley (Powerco)

- Norman Geary (Meridian Energy)
- Johan Hendriks (Alpine Ener:; y%

- Andrew Renton (Transpower

Requirements
e Scalable

* ESI specific

* Generic and flexible for different users (i.e. distribution, generation etc)
* Practical to use

* Address cultural as well as technical issues

Electty Engraey’
siera A




Safety in Design Guide

Objectives
Assist electricity businesses to develop processes which:

* Provide designs that are safe

* Document design decisions

* Continuously improve the safety of designs
* Meet statutory obligations

Targeted to operational and maintenance workers, construction managers,
project managers, safety professionals, executives, designers and engineers.
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Safety in Design Guide

Development Process

* Scoping (Jun 2015)

 Tender process (Nov 2015)

* Guide drafting (Nov — April 2016)

* Consultation Workshop (March 2016)

* Industry consultation on draft (April — July 2016)
* Post Consultation review (July - Sep 2016)

* Approval (Sep 2016)

* Publication (Oct 2016)




Guide Structure

e Part A: An introduction

e Part C: SiD Framework

(Appendices)

* Part B: A general overview of SiD

e Part D: Lifting Performance in SiD
* Part E: Supporting Information

Safety in Design Guide

Comsutaton Draf
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Electncty Erginasn’
remsr)

* Leadership
* Awareness and Capability
* Design Standards
* Assurance

Feedback

N

Design
Improvement

e

Sid Framework — Enablers

Part C

Activity

Routinely ask for
progress/performance/inclusion of SiD

Hold the exscutive accountable for
maintaining their obligations.

Ensure adequate funding and support is
available for SiD requirements

Incorporate adequate technical approval
into business case approval processes

Clearly define SiD obligations for
outsourced providers

Executive | Technical

Provide adeguate resources to undertake
SiD

Establish KPIs and objectives for SiD

Ensure assurance programmes (audits
elc.) include SiD

Maintain training and capability of teams
for SiD

Approve design changes based on SiD
requirements
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SiD Framework - Process

* Preliminary Assessment
* Systematic Review

* Information Transfer

* Monitor and Review

* Change Management

o Monityor
* Decommissioning and upgrate AT

Demolition

AT THEE TEE TH I EET T Tl Wi B
Part D

Lifting Performance

Implementation Questions

1) Who should be the overall owner of the SiD process ?
2) Who should lead the development of the SiD process ?
3) Who should be the custodian of the SiD process ?

4) How should effectiveness of SiD be measured ?

5) What are the linkages with other processes ?

6) What structural boundaries does it cross ?

7) Who will have authority over critical decisions about safety in
design ?




Tools

Routine Tools

* Inherent Safety Assessment
* Field Checklist

e Hazard ldentification Review
(HAZID)

* HAZID Guidewords
* Risk Registers
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Part E

Specialist Tools
* Hazard and operability study
* Safety Integrity level review

e Failure modes and effects
analysis

* CHAIR study
* Bow tie Review

* Human factors review

Design Sections
(Nodes)

Facilitation

Running a Successful Review

Part E
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] Part E
Case Studies — Network Example

Standard ‘Work
constructions procedures
Plant,
Components equipment
and tools

Chain of Safety in Design

(CoSiD)
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Part E

CoSiD — Pole Step (Component)

Hazard ID Lifecycla Stages | Risk Assessment | Treatment and Residual Risk
Harasd T T Fisk Lewel | entificd
Description & E | g _E é T | Ranking Recurrence (Eliminate > lsolate > Minimise]
IR 13 3
a
Blipping on s abep Moxieraln - Sevio ) High Theen points of contecl ol ol B,
while chmbing yes yes yes | inpury of recuming secured at ol mes. wear full PPE
health naues
Falling unio poie alep Lirw - Aary kel times ) High Theen peints of contecl ol ol B,
- you | ymm | iy wmcirnd at all s, wnar kil PPE
Remcve all sharp edges durng
fabrication - Noted on dawing
LaceratoniAnmsion [ ow-Anyicatame 1-10years High | Theee peints of contact ot ol smes,
resuting from yeu yeu yes | gy ‘secured al all bmes. wear il PPE
scrping pele siep Ramave 8 shark e3g8s dunng
e cambang fabreatisn
Dropping pole siep 17| Modorain - Sevious 110 years High | Install pole alnps on the ground where
G0 BOMEane below s el Y8 | inpary Of recuming possbie
health issues
Pl shep faling 17| High - Fabaity_ 0. 100 Coitical | Prool koad every s slop b 15085
P—— prars e ——
Inunes oF parmanant 100 CRMBIng poles
e Ensure posips are used as cesigned
" ™o Ak note vo Srawing statng that

Excerpt from HAZID record




CoSiD — Multi Element Hazards

Hazard Design element Example design

tools

description type element A 1 for HAZID
S n N Pole step design can change the pole step strength, quality, grip and

Components Pole step design Yes reduce exposed sharp edges
Standard Pale standard Yes Pole steps could be eliminated, the spacing could be reduced or positions
constructions construction optimised for accessing pole equipment

Falling while - - -

accessing a AT Line design Yes The overall design of the line will influence the methods which can be

pole from pole used to access structures.
steps Pole climbin The procedure may influence the component and standard construction
Work procedures rocedure 9 Yes design. It specifies whether the pole steps should be used for specific
P tasks, within which conditions and with which controls.
Plant, equipment, NiA No Use of a bucket truck would eliminate this hazard however that is a work
tools procedure
Components Pole design Yes Applying appropnate assessment d_ur!ng product approval and quality
control during procurement and logistics

S}andar_d. Pole slan_dard No The selection of the appropriate pole size is determined in the line design
constructions construction

Pole failing Assels Line design Yes Ensuring that pole maximum loads are not exceeded
Vs IGLEL TR Stringing procedure Yes Ensuring that pole working loads are not exceeded during construction
Plant, equipment, NIA No

Example HAZID Elements

Part E
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Next Steps

 Publication of Final guide (end of October 2016)

* Industry promotion

* Safety in Design Portal

* Ongoing information sharing i.e. workshops

10
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Questions and Comments?

Safety in Design

Guidance for the Electricity Industry

Juliet Clendon, Technical Adviser EEA
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