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Civil Defence and Emergency

Management Act

Compliance with Act is based upon the 4 R’s

e Reduction
« Readiness
« Response
 Recovery
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Business Continuity Management

* Executive Crisis Management Plan

e Business continuity plans for core
functions

« Emergency response procedures for asset
management and system operation

« Contingency Plans for specific events
* Exercises
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Risk Reduction

 New equipment to latest standards
— Accelerating asset replacement programme

« National vulnerability review programme

 Programme of works developed as review
programme progresses
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e
Review Programme

« Each substation is assessed at approximately three
yearly intervals

e Substations assessed at component level for vulnerability
from damage as a result of major hazards

A vulnerability chart is completed for each site and
explanatory photographs taken

e Remedial actions recommended
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Typical Vulnerability Chart

|UI.IIH§: Transpower I { RegionaliLocal | | Asset: Taumarunui Substation . E 2711940 N 6254500 10 May 2008 . |

Vuinaradaty 16 Hazerd Imepact of

i =

EHHE 5
Component E g-_i 2 ij Comments Red Taxt Denotes Recommaended Action 3 !
Overall building alrjojojifololifaial 3n mifjcontrol building . Glue laminated limber portals light timber framed/metal clad walls - Ok
412 gji1joJof1]2)2]30 miOubuldings LTF {unable 1o confirm the hold down system lor squipmant shed)

Conirol cabinets Slrjojojoj1jef1]13j2)]3]2d]|OK bolted down to unistrut false fioor (breced against walls ) P45, FEE and F74 remove looss papar

and panals PET loose eguipmant
Suspendedceilings |1 Z2(0]0JOJDJO] N/A [Gib connected 1o purling - OK Chain beace hanging Nucs (swing hazand durng sanhguake)

4]
-
-

|Phanasintercom 5

L
=]
L=
[

ojofof1]3]2] 1d|Resirain test equipment on shell . Resirain desk, glaas lop, book shalves, fax land other loose fumniture.

|Ememeancy generator] S1 2| O] O TG OT0TI]3] 717 m|Man swichboard doas not appear o be robusilly secured - check [moves when puthed)
Generator Generator and baltery restraint ok

inside Cabiing., SOl Bl 01312 7|2 d |OK under fatse floor with timber lids.

Cranes N

Battarias Sl2]0Jojojojojy]a)z]1 1"|:| Unistrut/ RHS stands: All batlenes need packing o provent siiding and poasible lerminal damage

Discharge device 4]1]

E

apriojof1f{alalewksEnclosed discharge device on light angle / flal stand

|Stormge spares 4l3|0jojojo]D 1]3]1% Outside spares bolted lo concrele pad - good. Oid frame looss, remove of boll down. Inside on shelves with
up slands - good
K yarg t ~ANASORVesabove

STensformer.  IS]1/0j0jojofjo]1]1]3]3]3d]Dossn’t appear to be held down Checklrestrain

Access Al 1] [T [2l 2121 3]3|TBC|Two lanad sealed side road off of SH 3 then north and south
Assess Importance. 110 5. 5 most important.
Assess Vulnerabllity. 1103 3 most vulnerable E
Taumarunui 08 Power Point.ads Assess Impt of Dmge. 1 103 3 mostimpact.
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Utility: Transpower Regional/Local Asset: Taumarunui Substation , E 2711940 N 6254500 10 May 2008 .

o Hazard

]
|

Aftor
—penod Fallowing
hmmh MNormality
Actioned

_.p..,,.m
[

Comments Red Text Denotes Recommanded Action i
Galvanised steel RSA lattice towers

r1 Wuleanic Eruption
w|puring Earthquake

i
Component H ij

Transmission lines

i
L
(=1

Terminationtowers (511 0]0]2/0]0[113]12] 1] 3d|Galv steel RSA lattice gantries / lowers ok
Ganfries Sl1jojoj1j0jofl113]12]1]3d]|Galvsteel RSA latlice portal frames
Buswork S|1101011]0]0{1]3]2]1]2d]|Pipsbuson tall insulalors - bit vuinerable Aluminium with ship jomts (Good

Circuitbreakers |41 1/0/0]2]0|011]3]2]1[2-4dLV channel cantilevered frames. Heavy cold rolled steel Disconnectors on_conc posts
{extemnal) HV Robust stesl lattice frames - but heavy insulators at top makes vulnerable (lop heavy)

—

CTsNTs Aal10101110]10711]13]12]1Rwks\VT's on sturdy conc poles (LV) HV CVT's on slurdy |attice stands
CT's on slender pipe stands, ck capacily for current EQ reguirements. HY CT's sturdy laltice frames
Line Traps dalvjojojriojofsi3l2] 101 wkiHY on usual standard insulators on angle and fiat lattice stands - Ok

3
Lat
iy
L
28]

[Waler storagetanks | 2| 2/0/0]0)0D)0 2 d |Plaslic unrestrained on woodean lable - Wister tank restraint light avoid baing blown into switchyard if
empty

DjOj110]0]0l3]3]l3]2yrs{T5 Wilson 1 Ph (1998) 73 tonnes. Good robust hold down, 220/ 50kV_(NIMT)

|78 GEL 1 ph 41 tonnes 220/50kV on steal plinths. Hold down as robust as T5 bul may be ok

Underground cabling | 5] 1] 001 [0]010]312]1[1-2d|Std concrete ducts & lids with steel cross over sections

(5.}
-

|Power translormers.

Communications S5|1{0joj1]0]0[{0]3]3]|3]3d)|Steel post s
ltowers
Disconnectors 5|1/0jojofo]o]1]3]2]3]2d|On folded plale channel beams on concrete posts. May be weak lorsionally, Check seismic capacity
Oil Storage Tanks. N/A i
Asgess Importance, 1105, 5 maost important.
Assess Vulnerability. 110 3, 3 most vulnerable,
Taumarunui 08 Power Point.xis Assess Impt of Dmge. 1 103. 3 most impact.
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Transpower New Zealand Limited
Gisborne Lifelines Project

Transmission line feeding Gisborne Termination tower and H poles (Nder lattice and newer pipe ganiries

Note CB's and CT's ete on well grouted

Newer type RHS and pipe gantry GEG CB's on sturdy steel stands base plates

Giishome Substation Sep 07.doc

Example of photos taken for each site
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Transpower New Zealand Limited
Gisborne Lifelines Project

CT'’s on sturdy pipe stands FT's on sturdy pipe stands Reactors on lattice stands

Newtral Earthing Resistor bolted down to Older single phase transformers well Newer three phase transformer well bolted
transformer pad restrained down

Gisborne Substation Sep 07.doc
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Transpower New Zealand Limited
Gisbome Lifelines Project

Traditional cast insitu reinforced concrere
conirol building and crane room

Capacitor banks on post insulators

Typical cabinet hold down. Note manuals
Cahinets in the relay room and paper should not generally be left in
cabineis due to potential fire hazard

Restrained desk, book shelving and fax,
excellent practice

Gisborne Substation Sep 07.doc
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Transpower New Zealand Limited
Gisbome Lifelines Project

Restrained cabinet good practice Restrain cabinet and manuals Batteries properly packed our at end.

Three phase CB inside cabinet on

Spares restrained on spares pad 33 kV area showing gantry and switchgear cantilevered legs

Gisborne Substation Sep 07.doc
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Transpower New Zealand Limited
Gisborne Lifelines Project

CB’s on sturdy lattice stand VT's on sturdy pipe stands Aireonditioning units restrained

Retaining wall has moved in the past and

Storage in crane room should be monitored

il Separatar unit well restrained

Gisbome Substation Sep 07.doc
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S
Hazards Assessed

e Seismic

« Liquefaction potential

e Landslide

* Volcanic Eruption

e Severe Flooding

e Severe Snow Storms

e Severe Wind Storms

e Tsunami (where applicable)
* Fire Hazards

* Any other relevant Hazard
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Acting on the Reports

* Reports provided to Transpower Maintenance Managers
for action.

» Action generally undertaken through maintenance
contractors

* Progress tracked to verify implementation

 Remedial Options
— Mitigate
— Manage
— Eliminate
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Some examples of vulnerabilities
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Back up batteries not as secure as they could be ganseowen B
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Paper on equipment potential fire hazard
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Light unframed garden sheds in switchyard
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Equipment vulnerable on shelving
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Unsecured furniture including fax’s etc

h =l

Keeping the energy flowing The Muticnal Grid

TRANSPOWER S




L AR DN

—
!

=] g rel i
il |
%
|. -
! -

UL

Some older equipment vulnerable to major earthquakes
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me transformer hold down not as
robust as could be
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Insecure storage
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L
Issues

Many examples of best practice, but ...
Vulnerabilities vary across the network

Treatments for vulnerabilities inconsistent
— Good practice in one area not found in another
— Failing to share

Three year cycle of reporting provides
— Assurance of implementation

— Continuous learning

— Continuous improvement

— A war of attrition
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Some examples of best practice
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Transformer bank well restrained
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Modern three phase transformer built to
current standards
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Robust hold down systems

¥A . BT I e
L IR E

Keeping the energy flowing The Mational Grid

TRANSPOWER &S




Equipet on robust suport stands
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Example of seismic gffengthening of an existing building
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Back up batteries well packed and strapped down
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Even small Comms batteries restrained
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Smaléquipment within cabinets restrained
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Important manuals restrained within shelving
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Furniture and equipment restrained (Gisborne prior to earthquake)
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Restrained furniture in relay room (Gisborne prior to earthquake)
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Computer equipment restrained on desk
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Secure storage

TRANSPOWER &

Keeping the energy flowing The National Grid



e

i A

Keeping the energy flowing The National Grid




	Managing Seismic Risk
	Civil Defence and Emergency Management Act
	Slide Number 3
	Business Continuity Management
	Risk Reduction
	Review Programme
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Hazards Assessed
	Acting on the Reports
	Some examples of vulnerabilities
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Issues
	Some examples of best practice
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42

