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1  General provisions

L0.1  This standard i developed o asthenticele desirection extent of earthgualy infbe petrschemicel
engineering &nd th estimate the dieeet ecnnommie fnss, :

LB2  Ths standard i applicable weoaathentcation of eartmpaake destrue !Jﬂu f: pres -:.-a*-Jru.__ ELEIPEREnY .
process [upng, universal machine, power and dymamic eguipment, |.I1gun-."ni |Il.||’.E“ |.||||'||"1L nt . nEtrument
and computer Lol ) sysleimn, sppinilus, lectne ond :'1'|':'l'.'L2'II'|-|.t_]I-!I'.'iI1.II:IF_t5 equiptient. buildings, cther
ather special structures, onshore drllng |:|I;|'.I|:|rrn.n:’[:ahc-|':_'Jlﬁlfm:r'n .ﬁd ground production facilities,
ete, i petrachesical engineenng  after destmetive -.'.'I'!'rhl],j:'l_l-;.-' geriirs, 10 m thenhcenien af damage
causcd by socondary dispsier vismg rom IL'EI.'l:.‘.I]'.IiIkL'-fI:FIIj Lo l‘a.;.'-llTl'lmIZ diree coonomi less resulimg from
carthguake desirnciicn ; ..

L3 Classification of carthguake destroction level T.'I.F"L'irl:ll.'hl'mil.'lll engincering shall be on busis
of divect earthgqualke destroction. . \

L4 Earthguake destroctien level in petvochemical engineering shall be classified into 5 class
hasically intact, minor damage, mndnmtt.dama[:e. severe damage and collaps according to the
following regquirements: b _

I Basically intact; integral structure isn't destructed ; individual parts have heen damaged
slightly , ol conlinned e wilhout repair is generally JI“IF'I-'I'II:;-.d_;'.

2 Minwer dumngi:—hlrp:al struvinre has boen d.gmu];eﬁ L’Ilflgrhl:ly ;individual parts bave been
damaged, anﬂ :n[ﬂ]luﬁdzﬁﬂ s alloved alfter rep:ulr. :

J M l.lli-l.'l'lll.- damage: integral siructu rL tma h-:.-u'u damaged ; individual puarts have been
dmtructedﬂm’huﬂj‘ and continwed uze is :Hruwtﬂ' unh' when the repalr has heen performed ;

4 'S‘-E.ﬂ:rl., ﬁumugn‘ integril strociure hu.g. El.'l:n destrugied ohyviousty ) individusl paris have
heen dq.ﬂ;_ucﬁ:d severely  and continued wse 5 ul]mmd anly when a great deal of repair works have
bretn ||rrl'u:r|n e ;

5 Collaps:individual structure has been destructed severely . and is no longer worth repairing.
LO5  Estimate of direct econarms losz-after earthoguake destraction o the petmachencal enginsenng
may be mmaccordance with the requirements of Appendix A of this standard.

106 Tnaddition ro the rerpeirements stipulated inthis standasd, those sepulated o the coeeenr selevant

standands ol the naton shall be cormnplied with,



2 Terms

200 Mam body of equipment
The ciquiipmena’ s casing, shell, and body _erc.
202 Gearmg member of souipment e
A member bearnng the vermical or hongontal actinn. V
203 Mo assembly ol equipmment @q
A complete assembly farming the man bady of the L'quycm. »
204 Erroctoral member of bolling anid speciz! stroetn /}Er) b

Momember bearng the verieal  hormzoniel oroth [
205 Mon-lead bear strocrural member of huildi o Aprecial sirnetores
. |
& meember beenng sell-wepht anly.

Ry

éﬁ 3



3  Basic reguirements

¥
0.0 Queenity and extent of destroction 1o the imegral structore or r-'.lruunu'ill_:)é%?kﬁ{hu LTI TITIRE
shall he derermined based on thie lotinwing principies: y \

1 A Dewia finaled, minoriy Jew , slight s less than 103 e

2 Part ol partle )} docalf lneally y ymore than or equal to L0348 1 sy th _uh 5

3 Mostala great deal of  ouajenty o mazsy -ooore than or s it

ﬂ,}n an ancillary assembly or &

4 UBrezkage tbeeak) | damage: continued use 15 nlln:-;g.‘-;'l!i[__ o
e her hes heen repanred S replaced sfver it solfered destr ﬁﬂﬂ.-% ;?u:' earthaguake g

0 1t,|1'|r11 a man gssemnbly or & member has
ilke s

5 I H o ¥ = i =

6 Loblops Destrovedt desiroy bt 2z oo lan -rdqj%l parring aler 1 sullvred severe damoge from

the earthijuake. - :

5 Drestmscbonldestract ]z contmued wee 15 allo

been eeplaced atter o suffered destenericn feom the

302 Degres ol damaps tio the welds g *}%&Iﬁmmtd based oo the followig pringples:
I Crack: 8 wisual shghr f-uq.':' gep in the iocal welding ao QQ;:E:I by the macengraphic

Yy

rfracture at many positigas wtheieal welding zone,

A s
exprmination or the NTFT 3 ?\;‘i
2 Fissurcia visuel am.ﬁnfv_ us gap through the local ,-i:l_ﬂjﬂﬂ o Meated by the macrngraphic
' .
XA

ekl or tee NT N g

3 Severe [Dssuge
a3 n 38 Tl r
4, I egrﬂ:gf i i

dge ey he detammined gl follosnn g principles;
1 S n’%’t’mm i the equipment an-:]rim,x pdjiE g exudes in gridlual diffusion along the outer
i

. # - '
wall sarfargw ing drngz =
-“ﬁ -. . : - Ii' i - .
%@: seonient m The squiprient ||n;|'?|kh|,. £ PIpInE escipes dropwise
3 t Sabagies content mn the cguipment and/or the pipnyg sprays o continious eolomn-like or

-:'1:rlitiu-iikl.-

3.04 Degres of gas leakage mey be determined based on the lollowing principies:
I Seepipeless than 1K 5

!'t';ﬁ,-'.ﬂ:

3 Leskage nthe apeaying way:greater than eg/s.

2 Leskage;0 Lkg/s

305 Degres of damags v loundation may B determined based cn the ollowing prncples:
I Shght rrackaa visaal gap not through the formdamion
3 Dhsplacvment:the horzontel position or the elevation of foundation bas been chunged s

3 Urack:en obvious and visual gap throngh the foundanon.



4  Site and soil foundation

L
401 In cuse ol carthgoaks destrocton o st end sml ondaien, check Tor lan "‘%Ll:k,di:-luralium
enrthipuake subsidence . coliapse, liguelacrions and cheek the retainimg wall Tor damag
4.08.2  Carthyueke destruction e siteimd sal oundaticn shall be clazsiiedacrordizg e the ollowing:
i'%;ﬁ{* anid soul frandation

1 Basizally intact; site and soul foundation are in good conditions . a
".QK
1

hivve been cracked shghiliys :
2 Mhinor demage ;s sie and sl foundation are haﬁlcnugi:'ln aobs anditions , and cracking of looal
st and zoil frandanen has heen mdoced "r._.*'r"'

3 Moderste damegerthere i loval dislocation ¢ lﬁ:ﬂrl M subszdence i the part of sie and sol

frssnebatiomes anel vhe egected sand phencmenon has nyrg
g

4 Bevers dasmape s there are chvious Desures or chlion m st of the stte azd seal foundation

5 Calipps: enrtheguake subsdence u&fk\ﬁ T

cur

said prenomenon s severs nthe site prid sl
[undatoon, and tendsip or collapse he

4.0.3 Earthquake destrocrion toth mg wall shall he clazsified s ing toche toliowig:
1 Basically intact: wall and I 4 noare in gond condition ’% walle have been craclked
stghtiv; ) m\
3 "IllTiI"ll:II" -:'|.’-|r'|||'|.!_l_|' i ’{ inded 1N are IJH'ﬂ-I_.i'I"l. 15 5,41||||||-e'_|r|*-: .,lr'||_'| [ "ﬂ““h' of |'||,, R |
have been mdueed
h.-hdﬂ-ﬁg#qh ;-Th-mt- are dislocar |'r:1‘! il rertiement af part of e walla o
fuundul[un.
Eriglar %ﬂ there @re chyvions fr:-wu. -.'.IPHTI-'?lH-. ont most of the walls and foundatinn;
A% Ln i dislocations, seltle mtr o collapse o miost of the walls,



5 Processing equipment

B Industry furnace

5.1 The [nllcwmg shull be checked when industry furmnéece selfer de i1r|1u53_1£; Ir:h\r. Jarthiuike:
1 Cherk furnace body lor il delormitien. displocentent or If'-':.la.ul-ual: chieck bean, colunm,
brucing. connoction , wallpanel and suppen of steel structures for distgrmion, J"ty[»,:rmn'rlcln or frecture;and
.ll—lﬂ{ 'l.'-.'i.t'|f"ﬂ| Irer -|i-.|||:'i-" 'ﬂ%‘ﬂ
2 Cheek Tvundation for dilferental seitlement or L[:%L‘It ‘b"%@k for lsened, coongaled or
henkenbrokon anchor hizlts
“.‘!a

ﬂ‘qu fumaee tubes amd seressonies Tor

3 Check for comentcontent leekage; wnd -:.ht k't
detormation, displacement, fracture  damage; - q L ‘_:ijr
4 Checl stack, Tue gas duct, Lalle plw N‘l@;:ﬁ. g mechamsm for stcking, malfuncton or
damageand check the connecticn bolts hw}&g%mn ticn chember and stack for tracsure  shedding;
5 Uherk Tornace tobse anad ra I%{'IEJI'I
fracivre; and check liling hook. dmgi "[;'I:m' l1|11.-:.| amd vomteeting ol E:;;r:rurr_ cehedding;
fy

|r|~;||la|||.g L, harmer %\
(o7 lissure coollapse; Tl: P

r{ﬂ"egmg [iarts foor damage. F\.l'lg‘,}*ﬁ and ‘check the arcesanries such as
L

Tniction., damape;

mvection sechon: for displacement ; deformation or
6 Check furnace wall, refrae

Aill pillar pefraciory Fyer

T Cheek hurner

igrniticn and Dume depeed) the gaul Blower compo i for

"

Eoovery ‘.}E‘IE“I'l'l hln:-'i'fw:l‘lu:: i amper for displacement, deformatinm.

B hE'-."h.' wqfq[é'
lrlq?ﬁm wilira i ar slogs

o

et

[ e iy, =3 :
e mlical '||'||:-'.l.'|_-r fi1|'|]|l|r= ||:|1- & '|.' HEM R EL TR o 21 -m-i"h LR h.:||'|-l'-.' '.;|'|l.'|_',||'r|_"q;-.||1'|_' EiligEe.

lh-;.'nnu_ 'r Mind level meter, and the eleetricel and nstrument clements and Lnes for lighting &nc
inapection or malfuneticon, shedding or damaga;

11 Check nozzle and [lange 10 external conecaon lor deformation, fissure or damage;and check
seals fnr leakage.

512 Earthyuoke destructien temdusiry lurnace shall be clossiled aceording 1o the Tollowng:

I Basieally miaet; fumaee body and fumaze tbe aren ' 1 deformed abvicushy s there are o fow
crachs o the Turmpee roal, Jumaee wall-aned Beangy hanging whe, fomaes tabe, fumace tubs=tospiping
conneeion, and connecang posiicn of burner connecuon mn' 1 dameged: sieel frame and boad bearmg
structurn] member aren’ 1 deformed  ttted ol of furpeee acoessores such as barmer aren ' ©damageds and
there 1= no content Secpage;

2 Minoe damage: lofnace wall and lTining have bheen cracked pamly ar shed skghirly cEundatian is
(re from displacemment, bt slight cracking of Tundation hee been indeeed: strocturzl membiers have
heen deformad slightly s platfarm, adder have beon fractured: thene s content seepages electrical and
hetrmrmant elements have been damaged ;

3 Modernte damage: turnace wall pnd lining huve been fissared. shed &t many positions; stack,

stea] frame and =tructura] member have been deformed] chviously s thers are deformation . ssees af part

..5..



al Turnace tebestospiping commecies, and. conmectng - pasition of buormer coznecton: there 3z ostiehi
content leakage: the chimney-to-furnace body bolts have been deformed; there is vibration or stop of
Wiowery crocking or differentinl settlement of foendatin haz been mdoced ; and few anchar heltz ave

been loosened or elongated;

4  Severe damage: Turmaee hody has been filted: Tormace tahe, lire tibse, -hr 1I|'.an19. afrLetiiral

méemher and mam miemal membess have been damaged severclvsm grent deel ‘:5?% enl has leakod;

ehimney has been tifted rmain sccessones such s humer have hoer damag Q%;{ sevrre Eauring or
differvntiad sculement of foundatiion has been indueed; and meaost ol EI.IJL'hI:'!\ % hisver Lieen elongated or

henken;

. ! .
5 Uollaps: Turndce hody has been nlied severely or o :s-v.' -uhll]ml:'.r bits collapeed; mian

neccssorics such as burner have boen shedssevere fissunng ap svere ntizl settlement of foundation

Pl
0.
!

A
g2 I-Ermne Y
N,

521 The Jollowing shall be checked when ‘P .Q;h&"*rhul viessel suppoeried by leg o lug and skt

ete. autler destauetion feam 1he enrthijuzhes r"‘\

e L enefoced .

fissure pand check the meemals far |:| 1 ;cn fsslre sncddimg

TiE. SUpparis, L‘hh‘rﬁ{e\.“:ﬁ and ther welds far

1 Cheolk mam body of equips I!Ll:'_‘l;l}.k{r.:'r ﬂnum: fissore, ult, l.u]Jup«al: check welds for lealoagxe,

2 Check skirts lug, leg, 1!
d::fc:-rrnﬂ:it:un.cli.-xlurli::-n.fi:—'.!-:'.bri o ¢ codding:

3 LU hierk r:.'lfﬂ" H
and the electrizal |J'.Il.li n

"MH."'GI:-I#JH uch = r:.'lfel].' '|-'r'l-|'\.'1'. ||11.-'.-.~_;.|1 Hiu__lw..'lhrerru-:'lr'ruﬂl_rr sl Er"ﬁ_'] feler.

i 3 5 r s )
eoltlements and lnes of h;.ﬁémﬁ and tnEpectzon for melfunclion. shedding
L
o damage f W :-',-'H\ y

4 fht;éﬂr. {Q%Mau“n {or diffecental f-l.:lll.._ nl‘.-?l ig=ume, #nd check snchor beliz fer loose,
Inn;:,-;Frprl s h?t@_-: q"ﬁ '

%N P.Iiu'-'l'T refractery and insulating -.L)&? [or {seore  shedding
hefk operatng plattorm, Indder for deformanon, fracture; and cheek the tewer connecting

Tislis Gur I-mmll; e farmation ., shedding

|

T  Check nozzle and {lange to external connection for delocmation, fssare or damege; and check
aeils for leakage,

522 LEarhgueke destructon to verticel vessel shall be clazsified according te the following:

1 Bamin mtacty main bede, sloet and mam part of eqipment aren' 1 damageds anchor hislrs aren’t
leaessed sand fowndation i free from dilferenta] sendement eracks

2 Minor darrage: part of ancillary parrs hins been damaged or shed @ safery accessones, electreical
aml mstrument elemenis have been damaged or shaen votg platform, ladder have been ractareds fine
protection end msulating layers have been shed; crackmg of foendation hive been induced; and fow
ancher holts have Been losed;

3 Maoderate demage: mternels of equipment-have been partly damaged and shed . deformed: the
anpports sueh as skirm have been defrrmed obvionaly pwelds have heen Gsaneedyeeacking ar differenia
sebilement af foundation hes been indoced; amd part of anchor bolts haee Been loesed or elongated ;

4 Severe damage: main Body of equipment hies been delormed, glred s weelids have heen lissared
severelvy g greal deal ol mermal and external members have been destrucled ;s severs Qssuring or

aﬁ..



alifferential selememnt of oundaioen Basbeen mduced s and most of anchor Dolts have Deen elongsled or
broson:
5 Collaps:main body ol equipment has been severely deformed or collapsed; ind severe Dasunng

ar severe differential settlerent of foundetzon has been induced,

3 Vertical storage tank

531  The follwwing shall b ochacked when s verheal sthrapge ank salforsligrocnion from e
carthyuike: ".Fh

I Uheck tank bady for leakage  defarmation, 1l las ars and eherk wiel r lissure:

2 Check lousdation loe oilerentinl settleient or r'f:au:l:'.dh;La}.rggk-&lr vk elongated or broleen
nmicher holt s

3 Check NMoatng plate, Tloating mal sealing e rwjdlx,.aglﬁ-: eodevice and center drmn pipe,
Meragmg rool eiectrostate gmding deviee for leakage . d E‘: : i'I'q:f-L:u: king . frustore or dameage ;

4  Check 1ank areessores auch as level m:lﬁf&{ﬂﬁg_jﬁmﬁpr, everflow pipeand hreather valve for
damge shedding; A u'fu

& [Check meterng and fire- h;:_fhrlnge-ap% t i roalluneticn af damage |

6 Uheck crvogemic tink Bady o ;{,&féﬂ{r ring tedder forsmeddmg, racture ordamage s

T CUheck hghting.etectricala yimont elemene and fmes for mﬂgl::'riﬂn ar damage;

B Checkank bady 1r|1u|-a1||1:-|;ﬁ o

¥ Uheckspiral kluln'-'rnlli éﬂ?ﬂlm.hmdm il [ dl:tnrmnl.E.-pr?». it

i Clhere k '.'H'l.-':a:-l-' ni.::ﬁi- o esl e Coidiecticn e ;:F.lm-:lrl. rh-il_ln' Oar ﬂ.':rrlflg’r; :1I||_| |_']1|*|_'k;
F 4
seals for leakago. K ; .J-' A -
tles

5.2 Earchiqus 0 to vertical stirage tan '31:.; asifiedl acoosding To rhe Tollawing:
]
1 Basig ’J_.i)bz.%l:1 rl: tank body i=n' ILEL'IE-mt' .n: u:-n key position aren’ L crackedino sealing
structine |1prt]€;"ﬁ|g

'f-l.||.|1j'|1|'-':.:nci thes fussticipljon 5% in J:_I.If f'inhﬂ.l:mw
fll_ v durnage s there 18 seepage from h.-.-.' position of tank shell; slight eracking of froandanon

have Deen ihchoced; Doating real sealig amd gonde devices have beet dinage] poriie s accessories bavis

ligzure  whedding *, b

here 5 no Seepage: gludﬂ:‘[ f 1'Ir~a'r|r.|,-:: rant 15 propesz there (5 mmor damage

fiv iy

been dameped; clectrical and  mstroment clements, Gre-hghting couipment have been damagod:
platform, fdder hive been fractureds shght cracking of foundation has been indoceds and fewe anghor
helts have been loosened §

3 Mewlerare damage; there i3 local buckling of tank bady: paer al welds have been fissnred
Meating plate and edder hove been darmaged ; comnectng parts have been discormecied; seceessones hve
heen shed; Mosrmg roofl sealing and goide deviees have been damaged: eracking or differential
setllenent of fouwmlation his been inducedsaml part of snchor bolts have bevn loosened or elongaed or
elangated:

4 Severe domage: tank boady Loas been deformeds many weldz have been Dssored ; supporting
members heve been deformed severely cthere i buekling of tank roofsthere is il and sinking of floatng
jlaressevere cracking o dilferennal senlentent of Toomdanion has heen mduced sand most of anchor Binlis
have been clengated or brokens:

& Collapsytank hody has been delormed severely sand welds have been lissured severely,



5.4 Gus hoelder

S4.0  The fallewing shall be checked wehen agas helder sulfer-destroction fram the sar g ke:
1  Check tenk body for leakage, deformation, tlt, Gesures; checls the bearing members such as
colimn, tress Auppart anid ring heatn for deformation ke, Tractie g and check '-.'-'E']rH [y Iwkhgp. fiasure:
2 Check foundation for differential setdlement or hssore and checls for In u[ull.d o brake
sane s holt g
;

3 Check pisten parts, bell wr, seeling Beslines, ode wheel -iml:ﬂ f._%ll_]'l'.-lu.l‘.'l.lh rechanism for

leakage  delormutian, .-'.:u:‘kllu_:;-mnlrun::1|n|1 Jracturs ordamages

4 Uheck seal ool fash system, ol tank , cil btk [or ]l:'i'.lr.-ugl:.d,ig'ybg
5 CUheek awglinry facilities such as tank copacity ||1;l|'|mnnn. ‘Qﬁnmn gnd fire protection tor

mallenenien or damage;

6 Uheek ecage s Tirst aad Tacilioes for Tractore, Hhtdﬂ!np:- HHL"

T Check lghting.etecreical sl insieamens; v‘r;rm ‘}ml nea bor ma! inconm or damage
B Check steel ladder hangang |-:Id.-L'|l’.“’,.'|.'lJﬂ£:’hlr” ..;!.'-.;Ek woand hamdrail for detormation, fractore;
9 (Check nozzle and flange 1o FITPL‘P&%W __}I doar (|e=-1-r|:'|'nrm-n|1. fissure or damege; and check

the follnwmg:
[}Lmlmrm aren ' L eracked;

o, secpage s guide whee! -T.“d'&,l-‘lll- taftcim mechanism are perfeet:

BIEL |T|.|:].' |'|.=-::‘=Ie'1|||‘||_'.I e H".' .ﬂﬁl’.. -e'n:.:ﬂlu;| fl:.llH'.l_l.'|1i-:!|I| 1= i El:_l ) :‘:uwhi-:llix:
2 Minor dam "_' s Acepage from few posigiéne G 1t wadl s shight cracking of fvundation

liag heen mduce:‘n&!cpa '?T]I. ihitiea amd- guidle meclw% arnaged partlvy ancillary fscilities and

=t L
elecincal and mstoument clementa. fire-fight ng 1.I‘J'a.'n'n'_ been damapeds pletform, ladder have

seals [or leakape, \‘1
54.2  Earhquake destrocrion to RRE‘ :r'-=| 1all be classined an:'mrd|-1

1 Basically intactz1ank l:luv;f-_'r et 1 delormed weldsdg,

sealing facilities arc froc frrmsq'

heen frar TI@NEF;T%’H"}EIHE i frmdation |'|ﬂ:5.'f|-[13c, |-::E~rl:anrl fewe anchor hales have heen lonsened;

‘ﬂ. 'I"QEI;QH thastigge s tonk hedy has h-;}%:i ted, digpliced or loclly bockleds welds on ey
]Jmallsn'ﬁbm%w been fissured ; praton party. bell jae have been damageds tross suppon members have bren
disconnected partles man ancffary. Gicilties bBave been destrocied s seal Golines and guide meciiinsm
have been damoged severely: eracking or differential settlement of foundation has been induced ; and
anchor bolts have been lonsened or elongareds

4 Severe damage: tenk body has been deformed ; many welds have been fssered s column, truss,
anport membees have been defnrmed, fractureds piaton pana, bell jar have been dearmieted severslyy
svvere cracking or dilferential sewlement of Towndaion has Been mdoced ;and most e anchor belhs baee
heen elimgated or broken ;

5 Collaps:tank Dedy Eas been delommned severely s welds have been Frsomed severely s ansd

suppariag members have boen severely delormed  featiored,
3.3 Bphericaltank

551 The fallewing shall e checked wehan a aphesical tank silleved desrneton fror the earrhioake:
1 UCheck spherical tank shell, colomn, li-red for defommation, ale, displacements and check
sonaeeting positions, wislds for leakage, lissure ordamnge:

2 Checls loumdation for dillerential setilenent or Eesure and check for locse celongated or broken

aE..



ancher bl

¥ (heck safety accessories such as safety valve. pressure gauge and lovel meter. end nretering,
aprinkiing, fire-Tighiting equipmient for malluncticn, shedding crdamages

4 UCheck column fire protection laver and tank msulating layer {for Gesure, shedding

5 Ukerk tank spueal 2taioway , platioem o deltrmeannn dractine r »

6 Uheck noxzle and Tlange (0 external connection Jor deforrmation, lhm.uﬂi‘% e s and check
seals o leikage.
Sa.2  Larthyoeke destrocticn Le sphereal tenk shall e clissiled ac ..f_-rd:n:lgi __.1. :IL:-IFu-'-mL

1 Basweally mtact; the shell-to-palomn welds and the eolo |11n-l.q=".!.apg |:-I g-‘v-eid-h aren’ T damaged:
column Ore protecton laver lie Been shied shahtlyez there = na ﬁ_{f Htwhu. Bolus there s no sedpage

-qql;nrh[mn'-

-.:r
2 Winor damage:colomn fire profection laver has Fl:} j'm_l'l,!.-‘: ight crackimg. of foomdanon has

from the spherncal tank-to-piping conmection g and il."-lJI'IdF[]l:l]'.l_J','-\.,l'I'l [y

been mdvoced; and lew anchor bolis heve been loosene ﬁ'-. "'t.;,

3 Muo<lerare damage: lew shell-mn- r.nI-.lm*!-*-a!gu:?g:&'llm'nﬂ Anelug plare welds, or fange plate
altachmment welds have been Lssured; part Ll%g.]'( 'E bsen dasrepged; platfionn, ladder hive been
fissured ;sntety accessoes, hie-lghtng eqi) m‘%.__}'. hpen damegedthere i leaking at the tank body-
[o-papigr connecion 5 cracking or di [1,{#{.1 Terment of ‘L'aurlr:lauun has Been nduced; and part of

ancher holts have been lonsened or

4 Sewere demage: the q-r_wlmni )l_ug“]‘ﬁ e welds or the Tlaeg »Pﬁk‘ chiment welds have heen
liszured paribv; many Ii.l."-Tl::rI:Ii L?I beetn Tractured: many pins I'm}.l a1 Broken - eolomns have been

e lormed :ﬂ*'n.'-.-"rl.'!'n." th |1;ﬁlﬂ'i inile= |||-||i['i'l|:_l LR s L‘:-'iﬂl-r'r'rl [eact ired e T |1'.||_||.|r|1_| T
differential settleme m on bas bren mduced ?r.];mus-l e enchor bolts have been elongreted or
Q"‘}\.I "'q 2%
H.uh bady has Deen |J::[_1rn11:d t'n.f’? gy column-to-lug plae welds, or ange
w-.’,]:‘% have heen fisauned Hrﬂﬁi‘l '@T Ras been nilred or collapsed,

hrosen:
B l.."U-lI_I

plare arrachme
i

.*. r

/ ﬁ\‘ X

S The Tollowang shall be checled when heil=eschomps equipment ol borizontal vessel suller

||
S Heat-cxchanpe m}ﬁm ent and horizontal yessel

destructon from the earthauake:

I Uheck main Body apd intemals of pguipment for leskage, deformanan, Hazare, shedding or
damuage ;ond checlk welds {or lizsure ar damage:

2 Uherk fonndazion for ditferential settlement ar {sanee, and check anchar holts for lonse.
wlongited or brokens;

3 Check support. log: saddle, f=ame, connection parts, conneetimg hales for fasome, deformation.
shedding , reciure;

4 Check nspection instruments sich as salety valve, pressure gnoge, thermometer and level
iseter for matlunction or damage;

5 Check msulating layers of equipment for fissore  shedding ;-

h Uheck operaring platlorm , ladder and their ennnecning hielts fer delarmation, v, shedding :

T Cheek noggle and Mange wooextermnal commection for defarmanon, Dssore or damege; and check
Aeals o leakagee.
5.6.2  LEarthguake destroction o Exchanper, and horzonizal vessel shall be clas=bed accordige 1o the

..H..



ful T g

I Bésicomtastymamn body and mternats of equipment &ren 't defomied; there 15 no seepage from
congerting positians: foomdation = goed condinens angd Tree from erack and dizplacements suppoens
aren good condittonsand few enchor balts and connecting botes for stecked support have been looscd;

2 Minor damage: mam body and imemal=z of r-qnipln-PnE aren ' 1 defremmed sl

TR 15 sEepEge from
r

fizw equipmeni-ta-piping consering posibons: insalaong lever bas been shed ; ; ol anchor balis

anel comneeting bolts for stacked suppon have been ooseds slight |I'J|l:'w#" indation Ras beem

e sand Tew nchor Bolis ave been Loosed ;

]
3 Moderate damage ; welds beteeen the supporis and man hn (¥ iu iptent have heen fisauned .
T
shell and anterncts of equpiient bave been deformed; pl.ll.[f:rhl%’g] redgpve Divn fractured pbere 1s
h@_ﬂe tuhe;there 15 lealong at part

secpage from the tube-to-tubesheet connection, tube bundle, h#a
al eonnectimg positinnss platfarm, ledder have heen fragio .__,[l .Ilg.ll,l!';ﬁlrlg or differential sertlement of

1 I‘.i “egnnectng bolts have been loosed or

foundation hns been mdoced; and par of F.I1|'.'|'I'i:ll'
wlongated ir
4 bevere damepe soam body and IrIlL"I;E-':l_- I;‘F :;ﬁgiulml v been destrocted s peoessones zach

as satety velve have been shaken out. danng ‘%FF cracking or difterental settlemneny ol foundatnn

L;Qf:m

5.7  Airceoler ‘{;ﬁ‘\"‘
-

H':Hlllc' 1Eéﬂ| 'n.'.-hi.t'll i aEe eonalar -illﬂ.%j-ﬁ'..ll_ ||||r| [risiin e |*hr|||-:'||.'|1{r !
fg,uﬁ mont, tr-cocler Lm“.‘i;"‘ ,',;_[u'l.'u: befidle, welds: for Ieekage, deformalion,

his been mdoced sand most of anchor wecting Holts have been elongated or broken:

5 Collapsymam bedy and it wpment have been destoy severely.

-

5.?.1 T‘I"" r!l1!|:“'i!:H ‘_'l
1 Cheek nw.ir;lil_

fissire or rhmageﬁnﬁ .
2 Ch

tor Anickinpaar
g

wnivers for damege s ;;:a Ay
;.:m:m; blower for wbnormal vilirag .5‘&3 of damage; and check redecer, ransmission
] raril cherk blades for rlah“’ﬁji Il\'m*-'.h. rclding

h,-a‘l.lppc:url bracing Tur r.,r.{nm'"nl.l@; ricture; check platform, Tadder For deformatiog,

fraeiurd! ] r|1 ek anichor holts or remmecting boltazfer lnose fractoned

4 Check hghting cebectrcal amd mestrorent elemedits gnd hoes o mad et or da e

5 Check nozzle and {lange to external connection for delocmation, fssare or damege; and check
aeils for leakage,
5.7.2  Earhgueke destructen to wr cooler shall be clessilied according to the follaw:ing:

1 Basic mtact: stenenarsl member and rube hondle of air enober aren' 1 defasmedsthere are a few
erecks om the ballle welds s und lower sn' 1 dameageds

2 Minor damage:supporting parls bave been deformed shghtly; pare of battle welds hive heen
fizsvreds louver bas been domaged s elecincal aoal dnstrument elemenss have Deen damaged; platiomm,
ladder heve been frectured sand few anchor boit= or connecting balts have been loosed

3 Maoderate domage: a great deal o hadlle welds hive been Dazuesds whe Bunddle bas been
displaced o deformed ; hlower frame hes been deformed : blower biades have been demaged ) reducer.
transrmission have heen damaged; suppoming stctoeed have heen rilred s and parm of Grchor holts ar
conzerling bolis have been locscd orlongeted;

4 Hevere damage: sapporting pares have Beenodestrocred s tubiee bangdie: have been desreneead:

supparting struciures have been Glled severely sl most of anchor belis or connectng Balis have been

a_:|:|..



wlongited vr hroken;
5 Collaps:tube bundles of air cocler have been shiken outoand supporing structores are olose o

collapes or have collapsed.

58  Reaction kettle eqonipment

5.8.1 The follewmp saall be checked when the renction ketdle cguipment tu‘h"n%l teom Tresm Ui
st uske: "

1 Cherk mauin body of equipment (o7 deloniztion, cracks check ‘ﬁllﬁgﬁjﬂll welds for fissure;
dheck exteinal mdpoming pepe ol equpment {oor det fnrmiatinn sandd chv:-.*f lrIE\ R:}.um:

2 Check welds Detwesn the equrpitent sepport-or hange ﬁ..t : uqaln%h[ lur figsure s aid check
nncher holts or conmecting boles for loose elongated; o I}\a"' W

3 Check equiprment linmg fior shedding or brea kﬂgfﬂfﬁfﬂﬂgﬁ l‘:.

4 Check momg shait fer disorion, d::l'u"meu.l‘ﬁln i ke seals for damuges check conmectinns
bepween the reducer suppert and equpment for e Tﬂ'ﬁ’{l‘[ _‘-31 ele'l sovaplings foe shedding or oflzer;

5 Check beatng cetling 1m0 the cguip: e Fu;h'ﬁd:.u::h_nl wpplng; check bxing support of
mixing shatt i the eginpment for CEmage _ij’%l-!’._b aftom shaing hearnng for shedding or deatzuenion;

6 Uheck loumdation for differ |&1..1] lement or Lzsurme. pod LIu-LlL ancher bolis for loose,
elangated or heokens ‘:\,t:

| ¥
T Check 2ll of pipe [I-.Illlg‘i :E.M =uch a= diEorion, dr@:‘z:'{\ and fractoresand check

Mang ; gpasket for -:.drrrt’ancrrénﬁh%kngl

& Check salet |r"-:ﬁ'r'r|"!"i for damage; check ,rf g istroment elements such as
thermocouple ot the M"* eclrical instnoment LlLlEr;ﬁ_lt.. 'aLLJ! 5 Tevel meter lor dim g

4 O hr-rk rietal ﬁhﬁ ot tar=infrared hearing ﬂ. ?iq@-'rn.r shout or ngen cireuit: check silicon
carbicde for T %ﬁgu::, shedding ;and check |J:|r: il I]-'(.I& {on materials for shed ting or destruetion;

IIJ- iphe

Tealil uﬁ fﬂqﬂrl -}1; |~= ficririal § = II"

I hﬁEk ngle and [ange 1o external connecocn lor detormation, lissure or damage; and check

r rable for r|e-=.Tru~1|nm,r .Ii.'*-ph.r- connecior 1or Inose; and check whether
“'ﬁ“'

sepks Tur leakape,
5.8.2 Earthgueke destructicn to reaction kettle equipment shall be classificd according 1o the follow:ing:

I Baswe mtact: mun bady of equipment sa’ tdeformed: conjoint weld 2a’1 crackeds external
adjomning pipe, mixing <heft aren’ @ deformed: no seal = damaged; connections between the reducer
suppart angd erugpmen aren' 1 areckeds imremals of EEELDIMET] aren’ ¢ darmageds far-infrared hearing
wauiprmenl s free o short et and Tundansn s ree romodisplaeement

2 Minor damage :miomgg shatt s free from alight deformanensthere are slight cracks nn few weld:
there g sevpape Trom few netating, stabe seal posmens; monty ol salely acoessurnes, meisumong
mstrument elements, level meter have been damaped: shight crack of {condanen has been induced; and
fews anciior el or connecting Dolts have been loosed;

3 Moderate damage:mixing shaft has been deformed:mein part of equipment has been damaged:
pret ol welds have heen cracked; thiere 8 seppage Trom many molaning  srans 2eal [oginions parm of salery
AvrEssnries . meesuriryg instmmen o elements level meter have heen dumaged; conneating pipimg Gas
e ddeformed; eracking ar dilferensial settiement of foundation has haen pabeeed; nd par ol anehor

Lot orconipecting bolts have Been lovsed or elongiled ;



4 Severe dhomege s boedy el equipament Tis been deforened s oising shall bas Deen delonmned
severelyy majonty of parts have been damaged ; theme 8 severe secpage from many rotating . siatic seal
positions s mioat of 2aléy aceesscres, measunng instrument elements, level meter have b destructed:
connceting pipmng has been deformed severcly; shedding or offser of coupling has been caused; severe
cracking o gifferential sertlement foe Toandstion hag been indoeed; and Mot ,F;anrhnr baolts ar
cotmering balls have been elongated orbroken; A

5 Callaps:main bady ol eguipment has boen destructed severely  and majoriitol farrs have boen

dleslrayed ".Fr
=

59 Chlorin-alkali electrolysiz eoquipim nt1 "4

58.1  The following shall be checked when the chi Wa%ﬁl W'ﬂni;blﬁ couipment  soffered
slestroctnn from the eartbaquake: ’Fﬂh

1 Check adsompiion (ype diephram graphive el hﬁmr displucement, tit or falling: check
prrcelam insalatnr supportng the elestralyeer [[:-r'-ht " Ldimage: check suppon of wme membeane
electrolyzer for displacement; check frume SUpp H&t rroeliny of destracion ; check for leose and
degordered sequence arcangement of ancde, h"—E:‘_ _ﬂ.c Al freme ooells eathede termunal cell Trames and
check for ghort corowt Between the cell and ::th-ziu?iur sitle begm;

2 Check the eonnection bet %{yclrﬁm]wcr electende and eogper bar dor Inose o damage
check the connectng copper bar HMMQ‘"E For Tracture, e F%ﬂ check conrecting bolis
(ot lonsed  clongaicd or ﬁh('d'i 1, _'I- | r ;ﬁ"“
<:‘u-l'lr4'|'|'-.l..-'r'r T -<11|;'||-:|iillg H |'||L2h [‘:_ﬁi'|"|||:||='.:1|:|| sl sirreaiis Tar 1"|F||'|'|g|:
by short cireunt; ch ot and electrode in Ih-:-:{.l'_"lLH Bl mﬁt membrane for destroctions check
anccie and r*u'rh::.-rlg‘ua\a;%ﬁ’r cell Tor leakage or ﬂﬁ%ﬁf@?llﬂuk waring and foss of the cireaiss for
lonse , sheddimy <|<r|:, il N

4 _\ihs'-? ;'%tﬂ?rr- gauge, level mete |.-=nﬁ‘: terynler glass pipe or glassware in electrolyzer far
Tireuk “q;l'.l.gl'*l.hutk eleclrolyie spraving ”“%u‘ al ciathende ancd anode chambers for loose weld;and

rolieie mlet, entlet pipes for leakage or damagr;

3 Check '|"u-'r'||||'r._|¢ﬂr i

ok saltwaler, elecipolvie, ceusic soda. chlomne, hydrogen pipes Tor dasape such s
distorton. de lormntion, displacement and fracturs;

6 Check antecormosive facilines for damages

T Uheek whether cil hvdrache svstemn s i good conditvons; check whether motor 12 normal:
eheek plinger pumpeand high peesaore nil piping and ool eylinder for damage sand check mstenments aned
ilertucks e durmage
5.9.2  Earthguake destroction wo chinnn-alknli eleetenlvais equuipment shall be elassifed aceording o
(hise Telberweing.

I Héasioominet: poreelan msalator 15 n good conditions; elecirolyzer body isn 't damageds lew
aecedsories hive heen damaged slightlvsand frames aren't deformeds

2 Mnor démage: slight eracks of few poreelain insolators have been induced: theee s slight
secpage Iern few celinbinelwding iome membrane . anode and cathide-gazkersy  there is slight seepage
from few electrmelyie nde . oatlet pipess reme has been siightly deTormed s spraving nozetes god bonding
wires Jor few cell imler anid nutles have been demnged ;aml few eonnecting halts have been loosed ;

3 Moederate demage: clectralveer Body and part of main assembhes bave been damaped; parl of

J_!El.



porcelin nsulators hive Deen demageds here s oslight seepige from part ol cells CGnotoding. ionic
membirane, anode £nc cathode gaskeis | sthere 15 scepage from electrobyie iniet, outlet pipes; frame has

heen deformed pspraving nogzles and honding wires for part of eedl wler amd ontlet have heen damaged,

‘mstruments and mterlocks have been damageds and pant of connectmg bolts have been loosed or
elongsred

4 Severe damege s majonty of porcelain insulators heve been brokenscon

the electmlyzers have heen feaetored selectenlyzer body has heen deformeds electml

: e frame has boen
deformed =everely s muliipelar cell consisting of the cells has been destro rﬁ:ulin: I s eml hydreuhc unit
pel
1

embers gmong

has heen destructed entirely: connectmg piping has been deformedgsey d most of connecting

belts have e elongated or broliens: 1":"' -
5  Caolleps: clectralyzor and mam parts have brm_aglﬁthmJ}r; and frame has bheon
deformed severely ar collapaed, o /’F

AR
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6  Process piping

6.1 Non-haried piping ,”b\;q
6.1.1  The following shall he checked when the non-buared |||[|iagﬁ;$:l?%mt ion from the

sarihguihe:
1  Uheck piping weld for crack, fissure; and clhieck whether g :ngﬁfélﬁ position are n good
sondinans and friee Torm leakage Y, gy o
:&#@?hc imprel bebween e prping

2 Cheok for separaiion of the piping from piping SUppgTiic
amil adjarent piping of eqnipmentzand cheek plping for ded ﬁiﬂuﬁzii}plhcc-mrm;

atickmgs e % T
: A Yy

4 Check pping valve Lar ﬁl]L‘l‘ﬁIrlg.[rlﬂ.LﬁE-iﬁ.li ; ht'"ﬁ'h paprieng Hooge o for loose  damage s and
check poping comnpensator tor damage: . r“‘gp

8§  Check pipig heat insulation | H::—in?ﬁzi (amage, shedding

6 Check hedl triemng system Iﬁ Puistags:; ,-Ei..ﬁ'ﬁ

T Check the static grounding « w—. of pipang for damsge: ff?’ﬁ;;‘:k
6.1.2 LCarhguike dcslmt‘tit%LF n-bdried piping shall be ol ‘i!‘uﬁ‘i&d ackording wthe lollowing:

1  Hasically |:1ra=.r1i;|_|1|iri'|;-;_ﬁr jping connector tren't rl.\%(eq,-'rhe:'e i na seejuage; and few pipang
supparts, hingers Bued titped ¢ A

& Uheck piping supports, haspers for -;lul'un%ju:n. fh]ljiug; and check sliding posibons fur

A

2 Minor dgms ¢rrcking of few pipng uquH.}- v been induced; slippage of few pipmg
prsitins has g gt sind There i shigh: |l7ﬁ.|'|.'l"1!§_r' e g sealmg positians;
3 ﬂ?‘b"{j.ﬂ']l: ;::Q’I nges the piping has |

4|_|!|| 1

o Miceds & fow welds have been Bissureds and paping

%:p&mk‘r ||r'|ﬂr| |_|r[-:|r|||m]._=|]1r-|_|:

T, Ty R k- ot

cvere damege: the piping hes been delormed severely: parts of piping Hanges have been
dhwmaged sand welds have Been Dasared pactiy

& Lollapseymost of piping has been severely deformed, froctured.
6.2 Huried piping

621 The follnwing shall he checked when the buned piping sa fler destroction from the canhaguake:

1 Check Dured papme fur leakage s

2 Uheck jomt between the shoveground gpmg - and  opderground popong Ior detormation,
destructiorsand check pipeg forsenlement o uplifis

3  Check whether piping ground 1 testpost, markerpost, addittonapost, and waming «ign b and
encing are in gond conditions:

4  Check whiether the paving which piping passes i i good conditions:

8 Chéck the ennneetion between the piping pasasing throngh the spraol and the buttress anchorage
fur lovse damage, rncture sebe sand check whether the sleeve anspection hele 10 pocad conditions;

6 Checkhydrache protection facilities for damage

T Check ascillocy well lor damage , cloggng , cofla pee;
4 _lq -



B Check piping valve fur sticking , malfunctionzand check piptng Dange joint Tor loose adanapes

9 Check whether insulating lavers of piping ends entering and lenving the ground. exposed spoal
agd papiree e the valve station aes i gead comlinens;

1 Check cathode protection for dameage.

622 Farthgueke destricricn to buried piging shall be clasaiied aceording 1o the fro

T Dasically tntaety the ground surfsee of the section through which pipis 515 hasicully m

gooud eonditions and not changed abvinnsly cand rhere s nio seepage from plgingy ~
2 Minordamage ground surfce of the section throoph shich pipig avars s changed shphily;

there is seepage from gpengand part of ancillury wells have Beon damgged
e o

3 Moderate damage: differential settiernent 0 the graun i [ b section through which
prping pesses hes been mdoced; parn of piping have been e;giy:!cu:l: %}a lealung at piping the pipmg
hias heen deformed locally sand cathodic protecnion hag he

'ils

4  Severe damage: pipmg hes been deformoed 5 mg comnee don end welded eme have

heen Fasured partls hydeandie protection has-hee T ) i meverely s local piping a3 boen deformed
severely jand part of prping hes been suspende

B Urnllapse: a grear deal ot |1|Ea|ngd$,‘%‘:;\éwmly deformed or beokeng and mans g

connections aud welded jomts have be

W V X1
.r"".'-

My

K"
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7 General machinery

7.1 Machine equipment

Tl The following shall be checked when the general maching I:|:|IJl|JT!|1L"I1I hur!)ﬁg:ﬁlr cticn [rom the

sarihguihe: Vat
1 Check bese, body for deformation, crack, |:|J'-]:-£P|:1:mt"1[ gind l:ih';(ﬂETL'rlzl:m'..*.s1 SUALCHCES

trledsingee for ont- -FIL-HI:II'-'I thearinm:

2 Cheok whether Tt cledranses of dynamic and "-l.r]‘l]E JE{:u' 5 {:.'pls.hlr_'; and check whether

A,

""iti'ill.l-:ii.l'lf.:. couphng  and  governer fur

vihrarint.noise and hearing tempe ratiiee &re propes g

3 Check e componests- soch oaz gpearh
detormanion. dormage -} )

4 Uheck whether the partz such 2z o 1{5:37}&: ware and threst dse are propersand check
whether the skewness s aecepteble: {

§ Check whethers instrument (Ig&:-*‘[ %nr rol swsrem, nstrument safely imterlocking alarm

svstem are n gond condibions;
& Check preomeatie girgil %WI]H' ail mystem, -::1:1"i&% o conling warer svaiem.,
hveiravlic tontrol sysiem Im*’l po dnlermeplion. danage; am:ljn:.lwhit lether ixing supporls are
SEriifeg !
T Checl founmdau

anchor holt;
R Uher

E

XA
iIf::It'[Lliul seltlement or Frﬁu*ﬁ aneel Check for lovse, elomrated or broken

-
sy eepipment s ransmissifgeon Mﬂ [or deformation damage;
;‘% rivs such s pressore gmﬂ% Ygrange for damage;

oY, i,
’ﬂ%};:lg, hether =i fet y prrotectiog Gie |1“1;;§n-' s alledd securely

ck whether vanous rols, pullevs and parls rotace smoothly s end check surfnee of rall.

pulley ete, o damage.
T.1.2  LEarthgueke destruction to machine equapment shall be clossified according 1o the followine;

I Basically intact: rotor and other main fransmission components aren’ 7 detnrmed; balancing 13
perfect: B accuracies of man assernbly a0 allected; inslrement svstem ., power supply system. salely
awarem , protecten facilines are perlect s cquipment 15 ingond condinans and tree from damage ;s there 5 a
Tmfe seepapge Fom Tew seabiong positions. ol Tebmeation, bydrwobe comrol, cealing waler syster,
preumetie ciroul syseem and cquipment;

X Minor damage: few signal lines have been loosened yconcentnony , sibration, noise and bearnng
femperaiure of rotuiing, stébe parts are =hghily cot-cf-specification; thers 1= a hitle feaking at =caling
positenmd of Jubrication, bwdeaulic control, cnoling water s9siem . phegmatic cirduit aysiem and
eqquipment ; surfaee of rallopalley  cles ks Deen darmged sl shight craexing of bundation Bas been
ncheed sand fow anchor bolis have heen loosened;

3 Muoderae damape s retors tolly pulley azd other main trsssmission compenents have been
deformed shgatiye livaccuraey , clearance, leveIness, squareness nstallaton wlernnees of mun assembly
i Caleof-specication  nsireinent svsien, salely compenent s, protecion facidities hove heen dampped;
4 ."3 -



the tormpunents such ag gearhox, coupling amd gevernor have been deforoed; Tube oil Csealicig svstem,
cooling water, pneumeanc system and hvdroolie control system have been damaged: ceacking or
differential settlement of foundation his hees induceds and part ol snchor otz have Been lassens] or
clongeted ;

4  Bevers damage; ceacking of hase, Loy has heen ancleced: hody has befn cilreds mam and
. : r

[ramsmizson compenens have been damaged or deformmed ; sovere eracking or il settlement of

frundatiom las been indueed s and most ol anchar boles have heen clongaced wr biriskeen

|'

& Cullaps: e, body have Been severely Qssured end dl.'fnrnm% #}?J‘_.:um anl LransmissEon

dompienents have haen damaged severnaly,

T2 Compressor 1'\‘%)
T2 Tnoadimen to the checks speeified m Amicie ?.l.%f[h%[h’l(l:l'l' the Tallowing shall &igo e
T ﬂg@i.

1 Check fixing and connecting helis of Ilurll.r :& el vt

checked when a compresszar soller destroeaon: (ram 1h R

2 Check mice-stage pipiog, equipient "-%J-' nﬁ]t[ltmﬁr_';

3 Check awalinry avatem suck ns eh::'r 1e ".-iﬂ'rl?' control valves, mlet filtering syatem for not-
al-control, damage, %
i following:

T.L2  Earhnquake destrocticn toc |'|EI|I he classified accordip

1 Bascally intact:hody is i go it i accuracies of fFOTaling posiiions aren’ |

alfccted ;and there 8 linle Hi.i?? ol phoumatic cirewit b hn},.u-:: coompressed mediom
3 Wlior o _-I-lml_@'{ olps dal ]II:-II'\.' have :|JI‘I‘|I‘.:&'5§|H.I= :I.:I'II"'I"'l.'|'I‘1'iI'i|]-' al Transmss i
conzecting prts is slgheld

SOMprEssed I1'|1'-'-:'|+H‘h't"" ﬂ‘

Lo f-tolerance  there is 1 gl pAtumate cirouit, lubrication., coolng.

uced s and few snchar holis have been
[oosened ;
3
-
HECUTALLE -

Pt e

/

mprments have been shghely  deformeds fir

Ee] G e oul-nf-lelemnee; '.'r1|||-:'-ﬂ his been dimageds there 1 great dead of Teaking a
it lubricanon. cnoling, compressed modiom : electeie gate valve, conel valves, inlet
Mg systemm are oul of comiroly salely accessories Bave been damepeds cracking or dillerentind
settlement of foundation hes been induced ; and part of imchor balts have been locsened or elongated;

4 Bevers damage: hody has been nlteds ratating, tmnamizsion components bhave been delormed:
poeumate cirowit, lobriceaon, cooling, compeessed medwm scaling systern heve been destrocted :
elecrrie gare valve. conrenl valve, inlet fillecing sypstem have been destricred s severe crackng or
dillerential seulement of Toondaaon bas been mdoeed s and most o snchor-bolis have Been elongsted or
hensens:

5 Dmage: body bas been severely Oasoreds deformed; rotating amd irinsonssion companents

have been dorsaged severely,



8 Power and dynamic equipment

f.1. Holler e
AN,

B.1.1  The [nllwimg shull be checked when a boiler suffer destruetion from, the uuﬁhu”m
1 Check drum sheell welds for crack, Bssure; check whethier the comsgac ur.:..t't'- "betwesn the drum
hanger ving and deurd shell = proper end free from sticking; c‘hn:-:‘lq.;.:lruﬁ i!:% nder for damage; and
check cormneeting welils pnconnerting tubes of deoam Tar Tiadine
2 Check water wall tabe . convection tube and their Mmfﬁ'p%&} peherk waler wall buckstay
for distortinn . hending defrmmation: and check welds rru'wuﬁ'g parts hemween the water wwall
biskstay and waler wall Tor Besure or shediling rﬁ“x
3 Check header woles.and welds between qr.q:;]ﬁeiirr e and header or nipple tor fssures
4 Check supecheater tube for It'furllm %.Ht'l.h superheater tebe supporting beam, e
clip, backing plate, hook and roof -=~|.'|p-|:rltn.|.1.-::-‘}° ..1& ‘g:%hcrs'f top beam . ete. ! for defarmation, damage:

anil checl Tar dizplacement of -:uu-:-_whuig.r 'i'-‘ﬁ,'q{ rEfatve 10 hotl side wallz and melined hivtram walls,

which affects uniform beating of sop n::l-':
A
Ly i
B Uhieck veonomizer cail Tar l;;‘mﬁﬂ. 2o rheck welils Tar 1 ‘m}: CCOTINARSE SUA IR
e for delomation. .m..luET. ok Banper rod for damape; uh&u. iTE -.lmk o displacements and

cherk acnmienniar ant - At drqi-' i shedding g

6 Check air ptﬁlﬁ%ﬂt"’unm: welids [Jnrl_k\‘i‘uﬁf:u{ uh"fwr dhimsagre s check air preheater tobe
AT leg. =1a@:m|lylyﬁﬁ'£-am and expansion fl.'II'I'I T‘umlm cdamage and check aic preheater
air ket andd guret n;;u-.llr'r expansion jomi for -*u

4 ‘erk ek bailer water lovel |t. (‘.1%1. hieck fredwater sy varem for trouble;

R NJI#H”I o wall masonry for [l*-illn"-b,ljlly:,f eeling, ar leakige, stnoke Teakage, collapse;
chrck spiling. parts used for suspending the fumace wall for delormation, demage; and check
Jl:’1|,'“k|:l'|;_l_l-||'| rhe clearancs between the furnace wall suspending part and wall hele for sheddizg

¥ Cheels salety arcessones and the connecung members [or leakepe , sticking, damege; and check
fimely-prilve nzed coal separator for collapse:

1 Check foundotion of the mem bodsy amd the related ealines of oler fedilerential seitdement
ar fissure and chreek bar loose, elongated or benken anchar halr,

B2 Tooachditien o the checks speeified o Ariche 8101 ol thas stamdand, the Tallowang stall alze T
checked when a coal-lired hotler sutler destruction rorm the earthguake-

I Check ecal pulverieing equipment, coal ceoveying equipment for deformation, damages

2  Check grate transmission for stickingsand chock grate components for damege;

3 Check primary  secondary aie syaterms and pelvesized coal prehesting , slag discharge and dust
remmovil ssiems for darmagee.

B.LY  In addinon o the checks specified m Arnicle BB of this standared, the fallawing shall &lso he
chevkel whes an cil-Fred bedler suller-destroction oo the sarthguake:

1 Checkol-Tired heater for damage:

2 Check aipdistribolor for clogang erdamage:

4 _IE -



3 Check the prping feome el tank 1o boiler fos leakage . damage,
$.1.4  [n addition to the checks specified i Aricle 511 of thus standard, the following shall &lso be
chiecked when g gas-Tired Doiler sulfer destroction oo the earthguaks:

1 Check flame arrester for damage;

2 Ukerk luel ges hearer for damage: F
e

3 Check foel ges piping welds Tor Tssore leakage, ¥ \
ES  Inoaddition mo the checks speeified in Articie 81,1 of this rara.luialtt-gnnrli::-ﬁ% of Tlugt ges hearor

eitler seal Tneilivy wmd regulating mechanisen shall be cheched, when a I L'_:L'_i;igjt'rulur Mo gis boiler

subier destruehion from the enrthogoake | W/
B.L6  Earhyuche destructicn 1o botler souipinaent shall be {'lﬂ&"ii{ﬁllmm Lo thee Tollewing:

I Vaswally mtact: fumace wall, supparong and hnngi%n;l.rm - 1-'!.'A]:u:m:lu'ng Inkage, suspending
hesm andd supporting heam, eie, ) aren’ 1 dfarmageds s I:l‘;frm-: 1oohvicnsly deformed, nired or
damaged; tubmg hivting welds mthe bosler are frec Irxl[}ﬁ- fi5 “‘Id,iéq:-!i{ti:mt'nl cand there 15 no leakmg ul
earemal connecting piping, valves: s ‘_:ijr

2 Muior damspe; lecel cracking or a |*.-|,-Js tf&;a ol [wrnace wall has been mduced; hangaing
memhers al mam aszembly m the bog ”"’%“i '&n deformed alighthys mam trame @n't chviously
deformed, tlteds whinge iting o @ mh:??;{ "Udnmageds there s shpht seepage Iom exiernat

Egi}ﬂ“

connecting piping, low valvesza frui'b |"|'_.‘1 the daundation have hees |Jn:'-:~rl and fewe anciwnr balts

'illw‘%wt' watl hes heen mdoecod:

; i.'u.?'hq' |I-::|11:1' Tawe beerr deloirme] o
damuged; main fram %‘z‘ g..shghll_'.- deformed or 1 uﬂ“. wields B muin assembly of part of furnace
hisely have been T'ﬁ'?;'“’ ' extemal connecting II&M%_A .-l. deformed sthiers 13 zeepage from part

ealing farilities; safely FL "&gu-n

R
T heen Toome il

3 Moderate -:i:-'.m-:-u.[f ?1:—1 H cracking or local =h

Jn-'.r'l al |||:|||||g rl1|I|E~: ﬂ "il_l I Illlg anicd 'EiIIIEI‘IlE I|'|+'||:-|:|-e_-.

al fanges, v ain rolating equipment, aneitlary facilities

bawe been gam Hherential setrlement -rJn{-u;.'ﬁlfu'w'r hias been induced; and paet of anchor holts have
-

Tiewen

u‘-‘?i&l‘g g dlengined ; _'E-,
4 oy damage: Tornace wall have |II-HT| shoel severcly: mibing fitoings and  supporing &
Banging kst i the bezler have been destrocted sevtrely frrain mme has been severely e formed,
tilted or damaged; & preat deal of welds on components of lumace body have been Lssured; external
conaerting ppes have been detormed severelys there s severs leaking ot flange, valve and s2aling
(peilities; severe copcking or differential settlement of foundeten hes been ndoced; and most of anchor
hilta have been elongated ar brakeny

5 Collapsuobe bundles m the boler have been shaken vt amd maen Trarmee s close o collepse or

have rollapsed.
.2  Turbine,Tuc gas expander

821 The fellowing =hall e checkeld when wrbine, Jloe gaz expander suffer destructon ron the
earthiueke:

I Check énnnecting halts of casng Tar theeading ol defoameenion or bioken

2 Check Bwmdation for dillerential scvdement or Bsore cand check For loose . elongaled or braken
sl hiski g

3 Check diaphragom. mueving and stator blades (or dameage



4 Chieck stearmeandd vacouwmesystems for leakage sand check the piping fordamage;

5 Lheek contrnl velves such a= pneomatic gate valve, electrie gate valve, high temperntore
Tutterly valve for sticking , malloncten o damage;

6 Check whether contmol components of governor svstemane mogood conditions; end check
whether 1he srale i fived secureivy
T Cheek compeneniy and eqmipment of condensele sysiem [or dlﬁplcloﬁ;&&de furmalion or
Aamage;

B Uherk Mue ges syvstem for leakag ez and check the piping for dd]!l:.ﬁ%!

9  CUherck coupling for damnge
§.2.2  Earthguake destruction to turnne, fue gas l::-.[mljr.h:r h“}"'m«;nl asstfied] according 1 the
foallearimrs

1 Besacally sntact; dhaphragim and rruﬂ.'iﬁg amil w1 lﬂﬁjr%rﬂh' i eharnageds connectng Bales of
casing aren” | deformed: there 1s no leaking al sieam rmlﬁI vECAMTMEslems no prong i damaged ; rontrol
valves gre free from snicking. mallunctiong |-:|r1‘_|3m1f Hh:— menzs of govemor system are in gond
conchitions : cougpment end cozponenls of co ad@aﬂqg‘?tl}!'L are [ree rom displecement , defommatien;
anil there i3 oo leaking ar fue pas syatem ve.

2 Minor damage: there oo Lile ge
have heen aturk or taibed part of pIL_ %\qﬁ
idured sand few anchor bolts have 1 . i; ;

3 Muoderate dams '-1ﬁt‘¥ len 'mg; at many posilinny '-Epﬁj:\nhﬁvh cmz locil sealing trouble of

Wariidin ‘\'f"'l-'ll i TR Lq;!p'-ﬂ :.rlﬁllr il |||.:1|'|'-. |_:-||h.'|1|-:|r|~: ||._|=L 1:[;&?.'111:.@{'-:!' et valve las heein ‘ﬂll"lk

fuiled or demaged; o s equipment of I'.I.I-J'.ld.-L] - :-":_r"E-lE'I'FIJ finve been displucod, deformed or

i
damagerd; Thau:- |a.@"J.F-ﬁ'Ig %1; MARY [aRiTions of ﬁuf y mcas of jupes-have been defarmesd or
ulf&‘t

}?um stearn and fue sas syslenss lew cantral valves

chmg af fmurdasion has been

defarmed lacallyisl

damiged; ore dl[{-:rl.‘nljal setllement uf [ been nduced s part ol anchor bolts have

heen Inr.-ﬁn?;u'--rl I'I'E.HTN']

||!r|1|;,-'~ dinphregnt sl rr;::':w. boand stator blades Bave heen dampged s contral

-:nm]:-‘?ihj I SIeRM syAlem, VRS S¥S1Tn, sontrol valee, gnvemor system have been dameage:d

Apvere]y L'-Hrr||lr:n|||r.'rllrL anl eopuaprient of condensale systemn hove sevierely displaced, damageds thene s o

grent deal of leaking at {lue gas svstemne the pipeng hes been deformed severely: severs cracking or
differential settlerent of loundanion has heen ndoced pand anchor Boles Bave been elonganed or hroken

5 Collapssthe memn roteting components such as diaphragm . movmg end smator blades heve been

damaged saverely.
8.3 Crencerator ,clectric mgtor

.31  The lollowing shall be checked when genertor, motor s fler destroction from te eerthguake

I Check eolmg . commutator dermunal and Hexihle pope for damage:

2 Check shalt for deformation: check shialr bushing for seore, hreckage: and check coaupling for
damage:

3 Check wherber eadeal and asial positinming cfeator have heen chatged

4 Check foundation for differenuzl seidement or hssore;

B Uhweek baze anehor holis dor lngse;

6 Check excitation system for damag e ;
4 3|:| -



T Check lubmcation coaling sygiems o danmage,
$.3.2  LEarhgueke destruction to generstor, emator hall be classified according o the following:

1 Basically inact: coiling isn' 1 damaged yshaltian "t deformeds shaft boshing an "1 damageds fic
accurgeies of mechine parss meet the requirements ; tubrication end cooling systems aren 't damagod;
commrtator i4 0 gacd conditinh2zend exeitation avatem is in gond conditions;

2 Minor damege: there @ seepage rom lobocation and cooling sys o ior s
excitarinn systemn ane stightly demaged: slight crascking of frendation has lw el s Al Fewe anchor
Lioslts heree been Jovsened ;
hhlu _.11!1 been damaged; fit
st cuoling svstertiz hove been
d@g{*d erackimg or diffcrenual
bl m}r- bieen lansened or elongated;
-‘hull ans breen locally deformoed; sevene

e s and most ol anchor behis have been

3  Moaderate damage: colling has heen loacally damaged: sh

accurmcies of maching parts dun ™ U meet the requirements; lubn
partly damaged: termingl and flexible pipe have been obvifius]

sertlernent af Toundatinn bas heen indoced sand part of ane

4 FHcevere demagers corling. huas been dumaged s
eracking or differennzl settlement of foandation
elongeted cor breken; s, 3

& Collapsyshaft ks been severely dmhlﬁga vired,




9 Chemical fibre equipment

9.1 Chemical fibre machine -“2%:\?
401 The lollowmng shall be checkad when the chemical Ohee machine suffer destructinn

quipmery
,;«E

froem the sarthyuiks:
0 i i / =
1 Ukeck foundabon for differentigl 2ettlement or crack %.& | #f
Iy

I Uheck B lonse . elangired arheoken anchor balrs: -

) : i i o =
3 Uheck whether varous moll, puller end parls motaie s oot g o ol surfaee af roll, pulley and
heater for damagesani check wherher sealing avatem i in nmlgrﬂiurﬁms:
i o
4 UCheck vanuws pping for de formation, [T-:Il'.lvlf; sirelion s amd cheek Jor luose pipng clip,
hanger, supports . | ..,-,:jr :
5 Uheek surloee of cutler and culles hﬁ& Iu@_}:ﬁudﬁ;_hw and - check whether rotoucn of cutler 1z
pEaET - N
o 1 el
6 Check drive and transm:ssian *'Jﬁr"“' ®ench as belt and chain for damage

T Cheek valves, switches [or MH cdamuge. Fa
5y y

P02 Farthuake destosction ooch ik mdhine eguipmes ‘ .";?ﬁrjhwr-ifi-.'d areording 1o the

ullowing: | q Y ! r g

I Basacally mmqﬁmft" frﬂl?wrpqmm-: are 1 geodd m%uﬁ” and there i3 a little seepags Irom
awnleg 4 -—

2 Minor rI.;E #p%v i= nick on the surface u'{}d poll, pulley, cutter, catter head , late, and

yirn guide oo

1} it there 2 ne o yarn paict Q‘wa:»:'f-lr*n syatem Tailed parely; few Tasteners,
.
!F anchor bolis have been %‘E‘ rid theet: is leaking &t the =cal;
-
-:1 r|'|a1$|_'- T -..||1-[.||| ] -'|[ '|-'.|1'|||' b1 |_|1|:l|".', ciller . cullier 'rl.r':ilﬂ, |||i|I_|_- .'||||] :,.':-.r|| H;:iq]r'
Y !

intugs and anckior helts have Geen toosened: mam assembly has baen deformed or Tractured:

SONTECTING
there & o great deel of leaking ot the seal; cracking or differentel settlement of foundation has been
mdured vand part of connecting fittings and anchar holts have heen inosened nrelongated ¢

4 Severe damage: body has been deflommeds magority af compenents and transmission systbem
have boen destrected psevere eracking or differenoal settlement of foundstion hes been indoecd cmose of
Fasteners oot Gl commer g Blmgs ol aochor boles haee Been elongared or hroken;

5 Uolleps; man body ol equipment. most of components hove been severely delprmed s

destructed jand aupporming strueture & claze o collapse or has collapsed.
9.2 Spinning machine

Y21 Inaddicen wo the choecks specificd moAoricie 20101 of this Stendard. the ollowimg <hall 2z be
eherked when aapinming machme sufler destroction rem the egrthguake:

1 Cheel houstzgs wnd theeir jweket for teakape;and check relavive positicns: between the housings
and pump for varianon;

2 Check [or seepage Trein aszembly  melt piping connecticn and seal

+ P .
&S



9.2 Earthgueke destroctice (o spisring machone shall beclassafed aceording o the followg

1 Basically intect: housing ian™ 1t deformed: transmission a¥stem is smooth; spinning components.
et paping coonection seal are Tree Trom seepage; and there iz nc loose Tastener, connecning Gtng ans
ancher bolt

"taminathe there is

2 Minar damiage: houzing hes been shghtly defosmed s transmission svstem i3
spepage from few spinning compoments and seils; sheh eracking of fr:uni!nliun%ﬁ.:. o nieed; arid
few (asperers . connecting fittings avil anchor balrs have been Inoaeneds Cih

3 Moderate damipe shousing has been defomned s components of € I%rrIIH‘JL?II syslem have been
damaged;main assembly has been delormed jthere s leaking at |uur |u§{| omponenta . melt pipng
connertian =ealjoricking or differenmal settlement of fovndation ]‘&g‘ gl d sand part of Disteners,

connecting fittings and anchor bolts have been loosened or r*l,g:l.ggu

4 Hevere damage: haozing has been deformed pms |.E"||.'_.-1‘_|Fig’ [IEAnEnrs and Tean SEELen svstem

i - L] ¥ I3
have been destruetied; severe cracking or dilfferens el cab of foundabon kes been mduced; and
mioat of aeners, connecting firtings and anchor b njﬁ a5 Ty elongared or hroken
5 Collaps: housing. niost ol compo: LLrMLd{En:%u svalerm have been severcly delenmned or

destructed pand suppomting struetuse 1§ r‘lnm?"ﬁi‘n or has collapsed.

checked when a pelictize rqul'i*r chtriuetion from the carthgoalp: » ;,.
1 Lk by I k1r.-|-:|-l! Iri ’1-'3-'.-“ {ﬂ'l'l_' ,|_|I|:'-.-:"r-.=1'|]-e||||. foar o |r'|

2 LCheckwhe
Checkp l-;h!._PT ¢ # water svarem for o ..mngi'

432 Lu:r.h h%;ﬁu'ummn Lo pelletizer shall b
|
'I‘ip Arf s MAIT Mmoo, main geq‘{‘gi’a
-‘Jmm%hbw, 5 L o iy there 1% fie |L..l’i:"rl;!‘.'&“._b

Il T gracked: fasteners, vannecting fitongs and anchor bolts aren ' 1 looses and track o the

i

M i§ Proper; -"' .

=50 coording e the fullewing:

i rizer harrel, gear pump. die head, peifetizing

vonmerhonss there 5 o seepage from the seal;

groend uE 1 y'm.l cearidiliones

2 Mmor damage: pelletzzer barrel has been shghtly delormed: matn assembly has boen damagod:
PPN . papng suppart, equiptent 1o e connected have been parly damaged and have been displaced;
there is scepage from fow seels; a lithe crecking of foundation bas been induced; fow {asteners,
gomaectimg firtings and anchar holta have been lacseneds and ack on the ground has heen slightly
v formeed;

3 Moderate demage: pelletizer borrel has been deformed: mam assembly hns been: damaged:
eqpupnen base  supporis pipe Daongs bave been deflomned er damagesd s instroment elements, lines e
been damaged, résulting in maltunction of contral cireuitthere 15 seepage trom part of the seal; crackng
ar differential settfernent of loundation has been indoced spart ol Bstensgrs, conmecting Dmimas and anelaor
bolts have been loosened or elongated sand treck on the ground has been deformed ;

4 Severe damage: pellesizer hareel, majority ol components have heen defoemed or damaged
[rumsmmission sysiem, contrel sysiem have been destrmocoed s severe cracking or dilferentizl seidement of
foeneatiom bas been indaeedsmost ol Tasteners, connecting frtings and anchor Balts have Been elongated

ar brolges;and track on the ground has been deformed severely;

|'_:::||.



5 Collaps pelletizer armelomost ol compeaents have beemrseverely de fommed e destructed
2.4 Tension flm machine

Y41 In additon to the checks specificd mo Amele 8101 of this Standard, the fallowing =hell alsa be

checked whenoa tension film machine suffer dearniction fam the eartheoake: 4
: . B x L % o

T Uherk die head, dic Iip lor damage, and [or contact with sirip cast windludg

2 Check barnel silo wall hovizontal pulled oven for deformation, crack: 7 %

& Check whether pulvenger, blower, healer, vacuam pump, het ol fugg, F-ll]'IL"l' herigomtal pulled

chmm dise gperate properly 1|
~ - - 7
9.4.2 Earhyuoke destructicn 1o teiseoz Dl machome stoadl De o las e aurdmh (e the Following:
.-." B
I Basically mtact: teansrmission syscem 8 smonths thert s e fastener and anchor bois:

there = a lirtle seepage from sealing |_Il::I"lI[II:lI'I"'. al bt ik = !'J:'.n._} hhnh'.rin:-n i free from diplacement or

erack:and paralielism of driving roller=isn’ L'han,-..:l:d &'. "'t.;,
2 Minor damage s iransmission 8ysmen) s=n _"} s there i seepage from sepling postiens of
het vl systemgparellelsm o doving rellens tialia l‘ﬁ.n[.,i.d. sheht cracking of louszdation bas been

inducedand few fasteners, connecting llhllﬂ':.l"ip?h-“h rhislts have hean loosened

3 Moderote damage: transmss] & been damuced s imere 1 o great deal of seepage from

acal of hot il sysoem ;paralietism nhﬂ eiliErraliers has beon damaged g o differentzl settlement
al Towndanan lee been indueed s ang '|' [asieners, vonmecling %| anchor liehs have Teen
lovcssenet or clongaied: i P ﬁe“\

4 S l!].l.l'll.-_lH'l]’l.-d'i-.'f Iauﬂlﬂll |]P[-.:l|‘|||-r-|:|' F ] 5!’Hﬁ| l|t‘ {-E-Iui:-n'- s sl TR s L dsi 'ﬂ.‘\ll."lrl
hava been -l1.-e:l:|'l.t-:.1|_q| r{[r_kmh or differential Lrﬂ:."u 'ﬁﬁuuminhur. By been imduced; and
et oof f*uﬂ.n=-m=|-=: ;il.]l'll'!

E C I.:-I

destructed
=Ly g

firting-amel anichenr holrs P]nngrm-erl o hreken

rrusl I..-- LEI[rI|:Il::lI'IL!I'I.lE- 1T
AN/
p\)

| drawing

e svsiem heve been severely deformted or

B51  Tin addhizomn (o thie checks speerhed o Accle 211 of this Stadard . welien wiredrsng suller
destruction from the carthqueke, check dic head , coaling water tank, taction, [orming heating pline.
traction and formng rollers for deformation.damage.

952 LEarhgueke destructon to wiredrawing shall be classified according to the fallowing:

1 Basically intace: hady @n ' 1 deformed; geachowes, rollers and connecting fitvings are in goind
comditions s elecineal system sn’ 0 damaged s there s ne loese Tgener and anchor Boliend foundaion is
tree fenm displacoment.

2 Mincr domage: boaly has been slightly delermed, or weldsd positions have Leen crackssd
sightivithere are lew loose fasteners connecang ftings=;sight cracking of toundation has been mduced:
anl few anchor bols have Been logsened ;

3 Moderare damege:sbody hus been deformed s fow gearhoxes, rollers end connecting fitcngs have
heen damaged ; mon-mean contml elements of eiectrical syafem have heen damageds parm of faareneres
have been loosened: crucking or diffcrengdal seulement of fovndalion has bren mduced; and pary of
sl hiskes lovee Been lonsened or remosvinl

4 FEevere damape: body has been delommed severelys o geeal deal of componenlz have been

a'_::_]..



alestructed s elecimical syetem s Been diaged severely sseeere cracking or dillerertial seulenent of
fowndnton has been inducecd: and mostof anchor bales hve been removed or broken;;

5 Colbaps; budy most ol compenent.elsstocal syatem have been severely delormed or destmiersd,
9.6 Braider

ALy
9.6.1  In eddition 1 the checks specilied in Arocle 8001 of this Sianderd e HQl".\'ing shall be
ehecked when g heaider oflfer destrucnion from the carthguake: Cih

1 Check whethwr friome, pidm fibre system end shutile pushing s 'Jl'n;:;_ are proper; amd check
shutile lor darnage; 1. Hfi

3 Uheck whether ning gaope spreading system, dove h'c!'.j%%h_-ﬁ':ﬂlrmi flexilile coupling Foare
proper;and check their componenes foe |.'|.i£|.|:|I:'F.[1|.1]'.|.|:|.r'|TI'lF.E'E:ﬂ 1;? ;4.,-:)

3 Check arganzine combing plate, arganame Tran 'g_lr.i,lflj.‘,duli'.l%,l'lrgﬂﬁﬁ‘lﬂt' kev sopporhimg arm.

-

arganzme frame, wingder lrame for delrmation .dﬁrnug{i_.ﬁ i
9.6.2 Farhguake destrucnen o hraider shatl be ﬂ:zi:iﬂ{ﬁrmi‘ul-ng to the Tollowing:

1 Bastcally miact: body wa' 1 dufu:rnwmi:g]f‘;ﬁﬁﬁun system 1 smoclhy vanous Fame sn' |
detormed cand thers 12 nn laose tasoe ns:f.-:tnm’h'w__ J;Pl'l:r‘fr.“ and anchor bolty

2 Minor damage: bedy hos |.I'E£:'1;|.;;‘I.lél.1'l'l.n ﬁﬁlzphll}'. Bt opersticn teeuracy requirements aren’ L
affected ) fransnussion . §vamem |.~'~n'_[f;_ : Ty shight cracking of fnundaﬂhql:m heen indoced; and few
Frspeners,connecting Mvings and ane Jh;jh = itve Tieen looseneds 4% 3

3 Muoderate deu'.nr.plr-::-.l!ai:u ?15 boen deformed ; part of 1 '-!IIH‘..:!?.iHh an Fystem has been destrocted

1

'P§|H.|I_:$I

-:"'r:'.l'k:-ug Lar |:|i|'F-|-'rr-I|1i.=1'|._-. o Tonmilatian bas '|||_*|*|| i -I,.l'q.; .'||'.|_| ||.l|1'5 il I'."|.-:I_-e-::.|_-r.-:- ol irlg

Ak

fitngs and anchorb -

d  Severeodgnid
-'a-"'lq:.gl rg o I 1
system have heeddtgirucied  severe cracking or difigrentiad =21 lement of foundation hag been mcuced;

r H

' ' . J
i mniLu:n;afa; fﬁﬁ%ﬂnnwrmg fittings nnd-w'q_hu‘; s fiave been elnngated or braken

eft loosened or elongated; T 7 <

L . ' 3 PErT
¥ las heen defnrmed SR F.H,g'par deal of components and Transmissinn

- : ! H =3 i“i ; )
xﬁﬁélp&ﬁ:'hl’ﬂ]}'. frigsl of componenls, f‘ﬂ{n mission sysiem have been severely delormed ar
'ﬁ_

9.7 Compress

271 In adeition o the checks specilied mn Amicie 217 of tlus Standard . the following shall also bhe
checked when compress sufler destrsction frem the eerthguake-

1 Check reaerve how and nail channel for demeage; end check anri-houneing device. dior apenimng
amid box retation mechansen, metenng componenis for dammiges

2 Check fibre pushing, box retannm sections o deformations cheek ther driving sections Tor
damage sand check whether pushing plate moves simouthly and properiy;

3 Uheckwhether hrdraolic system s peoper,

9.7.2  Earhguoke destrocticn 1o campress shall be classified acronding 10 the {ollowing:

I lissically intacts rescree box and chennel aren’ t deformed, and they are smooth. no vem
carching; merering compnnents aren ' | damagedyanti=hnoneng hnok in-and-ont, doar apening and hox
todation reehanise, transeission sysiern ere stable and smoath chyedraulic svstem s im0 gend conditions;
aurlace of piston rods of pre-presging .. main-pressmng and hog=lifting cylinders is propersamd there is no
lowse [ostener, connee Ling fLEnE;

|'_::3|.



2 Minur g resecve Bus and chanmel are shghtly meked o delormed, bul free Trom yirn
catching few meter components have been damaged; antbhouncing hook in-and-cut, door opening and
hes ration mechanism, ranamiszion system aren ' ©smanthy pision rods of pre-pressing, man-pressing
and box-lifting exlinders are slightly nicked: there 15 elight scepage from few sealscsight cracking of

frienclating las been irlureds sned faw Tastene & coinecting firtings andanchor holrs

ve been lonaened
2 F
3 Moderete damage: reserve box and ehanne| have been nicked or deform [T COTHPINETIES,

anti-honneing  hook m-and-con, donr pgening and box rotation mechanism 1

compunenls, bydraulic svatem have been dinnaged; pisten rods o pre-prgssing , mainpressmge amd hox-
litting evlinders have been deeply micked. bent and deformed; th 3 _
erocking or differeatiol settlement of foundation has been mdoe ; aeleniers  onnecting Titlihgs
and anchor bolts have been lonsened or elongated; o 4:)

4 Severe damage: hedy has been deformeds cilgey [‘;h.‘nsmn ol have been delfarmed

severelvia greal deal of components and transmession§yst M'E' been destructed ; severe cracking or

differennial sectfement of foundatian has heen in -M mit of fRsteners, connecting fittings:and
s “

aschor bolts have Been elongated or brokens A s
& Collapa; hody, most of componenis, Rydepulic system _tranamession aystem have hean severely

Adeformed or destrucied ’\:;'

; F,f
'ﬁ%"

‘lq,.lf
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10  Instrument,apparatus and computer (control) system

101 Site instrument

k1L The fellweing shal be checked when & <ite mstrumnent sulfer di h[]'LI|'_1||::II'| :‘:1% the enrthipuake:

1 Check instroment panel, box and cabinet Tor dhisplacement, 1ogp -lrdng curreni on the
enclosure; end check whother any istrument m the instroment pas ELQ& E‘l& inet have been shed or
lanEpnad « o

2 Uheck instoment for shedding, leose, mallunclion (g_l_:hmg &!aﬁ,}

3 Cheek instmmsent impulse piping Cincloding valvgs, rﬁrrrg;.-’h: At TeRcng pipanig and &ir prping
(ur leakages A _!Q_"'F:.;,

4 Check tor loose, feactured or damaged rnirﬁlr:lﬁ‘?ﬁln-?ﬂ cahle teays, pipeng and cable suppoms
forddamages :‘l‘_.: P+ b

E  Check the cables, optical cahl-:h:-'.,.l.;:}’d 'iﬁ_;’ffrtn-:'h or bused diseetly for fracture, bending.
damage
f Cheek for loose or clomgal ‘:h}ﬁﬂ'rfjﬂll or comnecong ol aj‘l@ﬂh( ck welds on base plate for
li5re. ; 4 . ﬁ,;:l:t
1,12 Ecrthoguake desirue ll%[l‘-jl( it :ualrurm_ul shall e clas LLL:-'_}.JL schintg e e Tollowinge:

I Basieally inta ‘cj-n=-1rl.|ﬂ:'| t hody is inogocd condini 1:’.rh'91n..n*1.|;; alement i &Ctuator Bn° 1
laosened , brokens ngess -:rn i dimagred or l|t'Il'.'llI'1'.‘}:l'-_I§'kIJ aff”rn.'. and] sepsitivily af mEtroments
et the ren mrrr_g@l:rﬁh

2 M .n-:}rr BE fr W Mmepknring elemenia u-f’i':’\ﬁ‘:fw- heest lomsensd s there s slight leaking

= ¢

a1 paping; aﬂl:' d supporis have boen LQ*ER'
iping; fgw . pp: < o

il Fﬁ_| "I_|=-.|5, G hiesil Trace |||g |||[|| 1 T |r-e;'-e'

e Foriiied s aecurae ¥oaril sensifivity ol imsiriilenl may

dalthratiomi;

mstrurrent bodics heve been damaged visually;

e 11_'-..1 fir repairsand fow anchor bolts or conneeting belis have been loosened:

-,:.rhe--:r fe damage: part of matrament panels, boxes o calonets Bave |wedn displaced;
i:'.:-'l]'-l.'.mt]'IEE- in the melrument panels, boxes or cabinets heave been loosened ; part of measuring elements
or aetaarord have been damaged: part of piping has been fractueed; pare of anchor holts o eonnecring
Tieslis have been loosened or elangaied sond part ol welds an haze plate have Been sseceds

4 Sewvere damage: most of namement panels_ boxes or eabiners have been displaced or topplod
Arstruenedis o the mstrumment panels, boses oeciconets baee Been [oosered] or shesds mstroment Dody bas
been broken: measuring clements o actuators have been destructed or detommed ; many piping and
cables have been fracturedy most of anchor boliz or conpecting boles hove been elongared or broken s and
wilds on bese plete heve been fissured ;

B Collapa:insrairment body has heen defarmed severalys and macsr ol uping o cahles have heen

dizconnecied by palling or freciored.
1.2 Dndeor instrament aod control sysiem

10,21 The fellowimng-shail be checked when indnoor ingteument and control system safler destruction

frasir The sarthiguike:

|'_::T|.



1 Check sostromient pasel, box and cabinel (or displacement. wppliog ., strong correnl one the
enclosure: and check whether any instrument m the instrament nenel, box and cabingt bas been shed or
locsened 3

2 UCheck instrument for shedding, loose, met{unctoen or Eilure s and check whether power supply

aml wiring af inatriment and contml aystem is m gond conditions; P 4
: p ¥
3 Check whether instromien | Butlons and swiiches are proper; ¥ ﬁ%\%
4  Check whether process eontreal system, interlocking  pendi ‘lﬁwﬂhl | And energeney
|

shutduwn system are i goud comdiaens;

B Check giping caieng of electrneal, pnesmatie mstruments h!’ e ;Ir%'rﬂ or leakage

6 Uheck Lo loose corthung svstein sand check whether an hgi% aginigce bve decreasads

T Uheck cable trays and ceble supports for damege; - f"'-r -

B Check for loose or elangated anchor holt or oo u-‘.f':l_'rnE- salts and check far Tsoredl weld on
amher bolis, “"\ 1"‘:.;,

10.2.2  Fanhgoake desiraction 1o mdoor ||1-ﬂrn|n1lj:1{l}q.|“|$nrn‘:-l svarem shall be olassifed aceording 1o
Lhee Jelbowwing:
I HBazically imeact; instrument paneks, -::'pl;_“_ L5, mnqnle-: aren 1 hasically demaged; poping . cahle

aren’ T damaged ; few terminals have ].'ll:l:ih Im\’q-ft' vend srouraey and semsiuvive ol wstrument meet the

requicemnents afier repairg P
2 Mincrdamage: pan of |I]ﬂ|}hwi:1wrr-, cihinets, consnl .‘;%rl slightly Brokens wiring

al ronscles. pancls and H!:-ﬁn ?‘VHH locsened: insirumeni ‘\.L‘“‘ﬂﬂ.-!l}l'p'l-

'l!n"rr'l I'I,IIIT". Ty e restrerad Jlfll'r |'.l|'|||>y%lﬂj-|1 i few anchor balis or canecl irlg
i Tl
! _r g T
A
3 Modlerage o INACTUMEnTs N T u:l Jp panels, hoxes and cabiners have been
oy A
lonaened ; part rHI.'.-p ¢ ar cables have been ﬂluu 1|: i‘ Aulling;pan of ingtrument oenels, cabinets,
n"g ken ar deformed; ||F|r1-un“'i=_| wiits ar cennecting balts have been lonsened ar
*'I'"”i‘:-ﬁ"ﬂlig il n[ weelils o base plate hav l'?lh,!'??ﬁﬁ uredd;
#hﬁﬁ - eurnage s instrument pancls, boxes rm:l cahmers have been duplased s instrement e the

sttt his Jousened or sheed s instrumeen badhes Hove Bsen brakens part ol mstroment panels, cabinegs,

OECTCRLE DY ACCIracy oit-nl-

tlermney mdizared |r-|-

blts have been loosgned s

conEnles hawe
-'i-"b F"

consnles have been severely broken or delormed ; piping or cebles have been dizconneeted by pulling or
fractureds mest of anchor holts or connecting holts have heen elongated or broken; and welds on base
plate have been lizsured ;

5 Unllaps: msrsument panel. hoe and cabiner have heen roppled: imsteoment hody has been
diformed: severely s process contral svsterms, mierlocking protecton syslem and emergency shutdows

avatem Faded ymost of piping nr cables have been diseonnected by polling or feacired,
1.3 Apparatos of laboeralory and labouralory

10,31 The follewing shall e checked when apparatus of haratore and Labooratory suffer destruction
fram the earthiptake:

I Checkapparanstndy fordamage;

2 Uhevk eorrel gysiern of epparaius lor madfoneton or demogee ;

3 Check B loose or feactured piping and @inng of apparatus;

4 Check operating medivm tebang fur destructeon angd leakage,

JEHI.



10,32 Earthyuake destroction (o appasaius of Teboraiory and Laboucaiore stall e chassled according
tor the following:

1 Basically intacts apparatus body =0t damaged; and accuracy and sensitivity of ingtruments
mect the requirements after calibration;

2 Whinor demages apparatus bady iwn nbwnusly darageds ahd 2enaitivery IF-:"rF::‘L.‘!I? O ACTHTANY

¥
rerieel, amel may e
restored aller repair;

4 Bevere damage: apparatus und ansillaey uqlupnwnr lmmi’il'l:”t @rrr_d. ined gannot e

restored alter repairg
5 Collaps;apparatug and ancillary cquipment have I.'I’.'.‘i]']'dEEJIWPUEIEE} and have lpst the use

1
lir4 Enmputer@u:.&n]
A3

4.1  The lellowimng shell b checlker, uhl:;:.{';mve;u*."&."! contrall svalern suller destructien [rom the

ol l=olerance may be restored wiler calibration; ¥

3 Miderate damage: apparatus body has been partly brokes or | Eﬂ'hl“l-ll: e i

funetian,

enrthruzke: - r"‘\ ‘Eh"'"’.

1 Uheck power sopply svstiem gl ':Mi:“quil:p rocin and eguipment maom o damage ;
Check arr-condmianing sva i‘;ﬂm center room for damage 3/

Check gas fire I:‘:'l.’i‘::h"-i-:il‘lirl[:;t. > A

merroom for damage; - g ”

ol data center roam for
Check fresh wir .‘i':'*-ull.’“ﬂ'l fdata ot

[ -E':l_-'l'k il e

SHrVeT |.'?|". Jare asil -c'\-."-ile"l"l -:|||-e'r-:ri|:-|] 1,r$|r:-|'-r"
Check whe e Backup hardwire cod s_?l:‘gm are '|.'II'_l :
[‘i'.ﬁ"k w
Ch Pﬁpnr‘i and cabile suppores far ddrn
Uigeck n %ﬁ
]%A '&E&kﬂ_l il cornpuler handware 'llrﬂﬁﬁi};u-

ke whether elen computer Aocess SYSIem 18 Bropr.

10.4,2 .--:IrlhI]Llnlht' destroctzon o computer Cconirol b syetein shall b classified accorihng e the

rrk AR Tehng ecueim F'I'lﬁﬂ AT PIETS

ST - - B - BT EA P

npiter enslosure fnr r]a.u‘ea I

(ol oot imge:

I Baseally mtact: power supply system, arc-condimamng syatem, gas fire extingusiing seseem
and fresh air system of conter room. and eguipment Toom eren |t damaged and server hardware and
avarem . netwnrk awrtehing eginpment, sroraged hackup ) hardware and srarem ochient comparer haedwarns
amil preees systemn operale properly

2 Minor damage: few power supply sysiem, ae-eondimoning svstem. gas e extnguishing
svaslern vndd resh air system ol cenler rocn armd equipnient room have been damaged sangd eperalion: of
servers herdware and svatem. neteor switching equipnient . storege {Backup) hardware and svstem.
clhent compuzer hardvware amd access systeny are basically nermal aller comiissiomiing s

3 Maoderave demage: part of power supply svatem arr-conditioning system, gas fire extonguishing
system aned fresh air system ool center raom and equipment mom have heen damaged jand eperatinnz of
server hardware and =walcrn, network swilching compment. slorege Chackop! herdweare and svalen.,
alient compamer hardwan: and necess system aren't nomal

4 Eevere damige: hest compuier has been destructed; most of pewer supply syslem, sie-

|'_::g|.



cotditioning sysieim, gis fre extinguishing system and fresh air svstem ol center roum and eyurpreent
room have hieen destrocted; and most of server hardwire and system, network switcching equipment.
atorage Chackup! hardware and aystem, client computer hordware ond aceess system have heer
dus,tn.m:tecl.anl:l cannot operate

& Collapa: host compuiter has heen desrmered severely sand aerver hardware
Uhackup b herdware and sysiem onterfzee equipment, network switching eouipn
hardware anid aceess systen have heen destrieted severely.

il -AYALET , FOrAER

clienl compuler

R 1 Y



11  Electric and telecomunication equipment

1.1 Power transformer and petersen coil

1L1.1 The ollowing shall be checked when power trensfomier and ["-L[.l:""-i.“'l-{'l:% aulier destrocling
froem the sarthyuiks:

1 Check mam body of equipment for displacement, tlt, dem ‘I._l!; incd lléﬂrwmd: [or fizsure;

2 Ukeck slectroeeramic companents for erack  damage J m-,.-.,

3 Uheck connesting pypng between the oil cooler nnd‘Hﬁmhh il Tor Dissure ol leaknge:

4 Check whether emergeney ofl deain and rmuvgvnqif el HZH]_.J.'-&ETI." facilities are nogood condisions;
amd check whether cal dvam prping s unche rocted ; ’{,_ '11"1‘. Ny

B Check eoilmg tor camage and check '.!.'Iwrbeqrg}eb:l’hrnl POMRECTIONS Are SECUERs

6  Check earhing Tacilities for da e Ay - > 5

T Check supporting frames and n-:cauﬁn‘hcn"h{ g"qﬁlpmrm for defprmiation , damage :

B Check for looze . elongated or I,{I&I"IWIEIF haitsand ennnectimg holrs,

9 Cheek bonduation for |:|JfI'Lr~nr :it-!tlr.'" el or Fesure,
1112 Earthguake destrustion 1o |m=.ﬂ; anaformer aml petersen

S . :
-Q:-\EWM" lassified ascording (o

the Jellowing: | A i ! r g

I Basically mam.r‘rmlrrﬁ?h and aneillary component obegdipment aren "t deformed, damagad:
p ST -
-
2 Minaor d.q;]"n l’i‘lﬁl‘n bady of equipment H.u"l-cl! éﬁ'ﬁr sly displaced; encitlany component has

e P

Tieen llalrrlagrg’slliﬂli there is alight sev paps ; sli Mr.?@ﬁim el fovmtdanion has heen mduced pand few
.

) s taluld

anchor Ijgl!,*- nnckﬁ g bl have been |m:l?§
ﬂ’il ’MI'T-H‘“ ||.|||:|.||;1"r||.||r| |||H'|-.' i HI'I“I""HJ || |-1|| =0 r||1.||'|.|| r|| ||.|'rI |:-| ||L-rvi:].|.|| hll*-.'|||||g-= Hiwves

amd Lers 15 loose, dnnd connecting bolts

been ora Iuﬁ- there 1s leakiong at rndiatcr or baody s cracking or delferenil settlement of foendelion has
heen induced sand part of anchor holrs and connecting bolis have bean loeosened or elongated ¢

4  Severe domage:main body of equipment has been severely displaced, tilted; coiling has been
damaged; radiator il pipe has heen fractured: ol conservatne has heen deformed ar shed; severs
eracking or dilférential setilement of Toundation has Been mduceds and mest of ancher bolis and
aonaceting holts have been elongarod or hroken;

5 Collepsoroace Timdy of sgoprment has: been oppled peotling bas been destrecied severely s and

racdiator, pil conserentor heve been shed,
1.2 Reactor

L2 The fnllowing =ha'l be checked when & reartoraulier deatmiction from the earthinake:
Check coment columm of reacter for daminge:

Crerksupporting poree lin maaiaror lor breakage:

Check coil for damage;

Check tar looge, elongated or beaken anchor bolts and connesting bolrs;

oA e e e

Check Fomidation Tor differentnl =sel=eient or Dssore



6 TFor seismic reinflorced threesphase conerste meactor e verlisal Bovoot, also check epoxy glass
fibre remforeed plastic eolumn for fraciore s check whether the Exing with foundation is secure: cheek for
lagae shed insalaring Blacksand check for loose or broken circomferenyiod fastening =teel =iripg=.

1122 Eerthyuake desiroction to reector shall be classified according tothe fallowing:

I Basically intacr: ool ian "t ideformed, damagad s @apporting porcetaim |"*l:||%f‘br ish " rodamagad:

comen! calumn 15 in good conditions, or few cement columne have been crecked. lﬂi{md feundatiom

i=n' 1 desrmieteds

2 Minor damape: coil isn' | obvivesly deformed , dirnagred s few MTg porcelin msulators
have been dameged shightlvg part of cement golumns have been L:i .. bty slight cracking of
[ownedation bas been imduceds and Tew anchar Bolts or connecling 11411* fejenrl loosened

3 Maoderare damage: coil has been deformed 'i|]|q'|‘|li|"."_,_h_ﬁ'|'1 nlﬂﬂ.rpﬁrmg poreelain msoplators hve
Tewr ||.:-|m._§q'-;l- few ement eolomns bave heen Tract I'-r'.!! |;%h}n nr o aliflerental setrlement of
founduation has bBreen mdoeed; and part ol anchor anj-'. o -:‘J'q.Tl:le,f.; holis have been Soosened or
elongared; | ..,-,:Er )

4 Zevere damapes reeelor has been Jdd:j.ra' :h.b? flteds coel has been destrocted; most of
supparting  porcelaon dnsulatars  have hﬂqn'l E0 REVETE cracking or differential gettlernent of

foundition has been mduced s end ancl !'..:l |_| Eonnecting bolts have been elonpated ar broken:

5 ollaps: reactar has h{l:n,i:; capucicd aeverely s and most of
[P Tared,

,,.-'P } ﬁll awlich and Ilghtnin EPE:%IEH

L}r l'.-lnk{": eoil has heen

~

sement columnsef three |:||1:I'f-l cost xlF it werticel Tawout ha

11.3.1  The followinms : -EE'L"LJ-.I."Ii when ail I=-'.-.'Ll|q:1 d.'lklf llhhtﬁﬁh prrester sufler destruction [rom
the F"erl]l.‘|||.‘-|P.'1’- o~ J‘Eﬂﬂ‘\

1 Lh':'s!" J.'n.l.u"%xlmn rad of mil switch fu:lr *111.:?4: 1z check operating mechanism lor damage;
A r‘hr-rk | Fﬁﬁgw
,{ Ak o tbhied vaewm abe ) insciaring r :'H'lnn&_ feve e rigngee

.1 2k whether the connection between |l1| porrelain insdlator and Oange s secore and nm
fractureds

4  Check msulating rod of Lightning arrester lor domage , fracoore;

5 Check support for hszuregand check foundatian lor differential settlesient or crck

6 Lheck [or loose, elongeied er broken anchor bolis and connecting bolts,

1132 Farthguake desteuctnn ta ol swireh and lightning aseesrer shall be classified accordmg to rhie
Tl T e

I Basically mract: condocting rod of oil switch, lightnng areester and supparting, porcetain
cesuliator, sind porcelim bushine aren” 1 dumageds operiting mechanism and members are in poud
eonditions:moving and static contacts are in good conditinnsgand support is i good conditions;

2 Miner damege: conducting rod of oil switeh, lightning armester areén’ U deformed, damagady
supparting poreelain insulntor end percelain bushing aren’ t dameged: operating mechanizm i in good
canditionsy moving and stane contaets aren’ 1 loosay there is ghghr deepage from few seals ) soppor has
Dievn crneked slightly: slight erackimg of loondation bas been amdoced s angd lew anchor bolls and
sonaeeting bolts v been locsened:

3 Moderote damepe s conducting rad of wl swiick, hghinisg arrester have been deformed <hghtly
4 '32 -



few supporng poccelaan insulalors and poreelain Bushiongs ave Bren damageds opercling mechirmsm
has failed: moving and static eontacts have been loosened : few rods of lighming arrester have been
fracturedy zapport has been cracked ; coacking o differential settlement of Toundarticn bas been ingduced:
and part of enchor bolis and connecting bolts hove been locsened or clangated;
4  Severe damage: condiicting end of ol awitch and lightring arearer |1 'rﬁ Been delarmed
severely supporiing porcelsm msalator and porcelwn hushing have heen durrlﬂﬁ;.' el s moving and
atatic rantacts have hoen destrocted prheee 18 leaking at seal: mast af rods of ligl 1rr‘nai_u| rester Bave e
(rastured; support s bees Tesored; severe cracking o differenizol se lr{ tin ol foundation fus been

nduced s and anchor balts and connecting balis bave been elon gated u_p:;lhn

5 Uollaps: many conducting rods of ol swick and hg JEtT‘h havie been delormed

severely or broken; supporting poreelam maolator and pn:egj:g.il'!uhm .Ifn'.n: been destrncted severely:

micwng and smante contacts heave heen destrmeteds Thare s Fak'_ur'r 51 t#t‘..,l':q_l.l'll:.. miat ol rads af hghtmne
L &

arresier haee been-fraciured. 1"‘:.;,
ﬂ N\
1.4 Power capaciior, dml:d.li‘rnil)l,i]‘b*smhh ysbich imsulador,
curremt ‘i ; former

11.4.1  The lellowmg shall beche H.Es. ectroceramae egquipment such as power capaitor,
dienmnecting  switch, stick insala a‘h‘;ﬂm cnt {volmge) transior nﬁ,{:ﬁ{r destruction  frome the

carthiueke:

AN,
1 Checkmsulating by :-—i v%?r d'd;'EIP.HL'- fracium: s r ;\h?‘\

3 Lk A kel for ||5|* | % .-"lfl
3 Ukeckforl Bf:l‘ bk " —
4 Check sogpor ' inmgs vanid check ””"”“ﬁ?ﬁ' dings
iy 1
5 Lh '[i.fu.n ton for differentinl settlem
A

i "'|EIT|HHIP|'| 1 heaken holts,

L
T
=1

e fixing equipment; ands
11. ﬂl'laJJ LY Xe destraclion to l'.'|E'L'lTL?Ef.']ﬂ‘E6"~‘:1'E-|lIi[!'rllll"l|. such g power capaciler, disconnecing
awiteh, kf sulatar, coreenl wrltnge] teansfarmer shall he elass fied weecrding to the nllowing:

1 Basically inticl: porceiain componems such o coil, insuliing hushing aren” U damageds use
functions ere basicelly in good conditions; support is in good conditions: and equipment foong balt =0’
STERT

2  Minor demage: coil 1sn' t obviously deformed, end =0’ 1 damaeged ; nsulating bushing isn "t
damaged; fear prooeelain enmpanents have heen damaged 2hightlyssuppaer hag heen defoimed alighsly;
sight crivking of Bundation has been mdueed gand Tew egupenen Ixing bolis have been loosened

3 Moderate damageseoil has been deformed slightly s few msulating bushing have been damaged:
part ol porcelaan components heve been damaged, part ol soppertz have Been Glied crackiong ur
differentint settlement of loundation has been induced sand ecuipment fixing bolrs have been loosened or
g ted

4 Severe damagey part of insulating busghings have been feectured coil ks been destructeds severe
eracking o differential settlement of foundation has heen induzeds and eqpopmaent Tiiimg sachne bolis
have been clengated or brokens:

5 Collapasmosn of insalating bushings have been Tmetored s eodl has Been desorogted seveeely sand
equiptnent has llen off and damaged,

'3.3"



11.5  Baitery pack

1150 The ellowing shall be checked when a battery pack 2afler destroction from the earthguake:

1 Check pole plate and seperator for deformetion . damepe;

2 Ukerk body for beeakagesand cherk alectoelyre fnr averlloe _-*.-: .
3 Cheek hiximg supporn Tor destruchion; %h\
4 Cherk battery boxbdeawer or trofley D installed in the panel, cahinet for shiefld g

o

1152 Earthouake desimoetion to battery pack shall be class: el il.:.'i'l.:']'l'.i.illi Lr‘{1ﬁ_ v [l b ing
= B [
1 Bazcally intact; pote plate and separator aren 't d;.rnrn1l'ﬂ,ﬂﬁ;&;ﬁﬂ'!]=&wfﬂ’ hody ssn 't brokant
vk

there iz o lecirolyie overllow ; hxing support of baltery 1= in gu_%._l' ciptchidions; battery bus snstacled in
the panel,cabinet 15 m good conditions ;and past of wiring hsﬁ.ﬁl ugjcl{hi;:f]

2 Minor divmage: pole plate and separatar have I%{lw“g’h{nh—l“ lewe hattery badies have been
brvkens few termimids have been damageds there s 'l?t‘h&é"‘q?‘crluwi Fximng support of battery has
heen detormed slightlysand bamery hoxes |r'|:-'.l.'|'|':L'||"_h11-i!r_ -._.ﬁ.|=|::?|_'.a1|'|'rl'|-.'1-: fiove heen displaced <5ght s

3 Moderate damepe: pele plate and separs :'ﬁ'g%i:&&.i.?&un cicfomned severchy; part of batiery bodies
have been beaken; there s electrolyte nv-aq'rﬁ:;f).-ﬂug support ot hatteey has bheen defarmmeds hattery
lioxes mstalled n few panels ccabinets ]1;.;;:'1: gy d psplaced s and wirtng has been disconnesteds

4 Severe damage s most of !Tt 3 boydies have been broken Efwl:‘r: there 15 a great degl of
elecimlyse Mouting curs hixing r%lp|1:§h’.r|_’]g[ﬂh‘fﬁrtr_',' has been dt—fﬂnrl‘({;ﬁ@' ar toppleds and battery

bosecs in the panels. cabinets 5%',?* Boen Lf'i:ap.lﬁ.l.'i:d ar fallen alf: | »
] ['.;:-||:|]|.=-; 1|::I'.1'|:};'¥-cu_r_'¢.-r ﬁ‘iﬁu‘l'rl ||.:||'||..|_.-_'-e'|:! _1;|--.-|,-'rr-[:__-; [Lﬁfg}g’:".“pnf: il !:-Hlll\,,'T}' bias ks |||5:-|||._-|:|-'.
and battery boxes inthe E Jwebinet have been fzllen L%Fﬁnd'ﬁruk‘ﬁ'ﬁ?
£ & £ | .

A ! "'ﬁ..:
- 'i"u, High-voltageswitch g .f&%‘gﬂ.ﬁg} distribution pane,
H{tgl’fb'nl | protective ] pnnnl,l:!_ﬁ; m panel and distributing box
I I S

> - r A .;I i < X W
1146, .T%rl'llllnl'ﬂ'lng shadl T chieked whl.'r%:-'-'nllngr: swilchgear, lew svoltage distributon panel,
comirl i‘.l_n,:.:?lli-.'c:l pangl, 1 system panc! and -:11!1'T|'|t:-u'.|ng b autfer destroetion frnm the carthipuake:

1 Check anl crrewil Treaker, relao, mstrumnent  cisconnector, switeh o the citlionet, panel, Liox Tur
demage.malfunetion;

2 Check whether vanoes elements and conneening wires are o gead cosdinens;

3 Lheck cabinet, panel bex bodies for deformeation or topoling;

4 CUherk tar lonse or elangared anchor boltzand check for figsored weld on anchar baltag

5  Check whether sealing posiions of G IS0 Gas Insulaied Swatchgear? are i good conditionsand
not damaged s and check for gns leaknge.

1182 Earthguake destruction o high-velinge swichgeer, low-voltage distnbotion pasel, contral
Cpratective | pancl, 14 aystem panel and distributing box shiall be classified aceording to the fallowing:

1 Bazically intacts cabiner, panel . box bodies aren " o deformed . displaced s aml electricol elements
suehi g5 relay and instrumest aren' t lnosencd;

2 Minor damage scabinet panel hox horhes aren’t damaged ahvionslys few elementz soch as eelay
and imstrarment heve been loosened ;part of terrminels have been lensened shightlv; gnd Tew aochor Bulis
hawe e oasenerly

3 Moderole damepe: part of cabinel, penel, box bedies have been delormed ; lew elements such as

R -



refery aned sstrement bave been damnaged sporcelain mesulator-fas been damaged pactdy sooost of teemmsals
have becn loosenced there 5 gas seeprge from G135 sealing positionsand part of anchor bolts hive been
lagaened o7 welds on base plate linve heen cracked

4  Severe damage s cabinet, prnel, box badies hias been displaced or tilted ; most of clements such as
relavand ingtrument have heen damaged; eonnscting wores have been hroken or }Hirp heen Tractiedy
there wogay leaking st G5 sealmg positions; most of anchor bolts have been J%“ﬁ‘ur elemgaled, or
wilds on base plate heve heen lisanmed;

|'

& Uollaps: cafinet, pancl, Box bodies have been severncly d-.'fumir_'g, Hlu.il[F'PIEL'IJI and sl of
11.7  Power cable, communication line ulﬁﬂi}ad line

elements sueh as relay and mstroment have been destructed.

11,70 The follewang shall he checked when power ﬁ]15@mn"*‘ﬂ&l#ﬂmn e aned averfiead lime sofer

destrocizon rom the eartbguake: Ailll N Y
1 CUheck pelesciowers for |||I.,1l:'l||i;-|ll'|g,-."l1'bﬁl' 'Th'nr','.r.lf“lm'r i gy wires sl cher k for lonse
wireelarmps; A Q

2 Check porcelain maulatar foe rlnmaﬂ-n:l'i_ A

Check wires Tor ractume: _—

¥

%ﬁ!?,mrdzﬁ: rential settiemenyonfissiore;
g ., B
w for danmtage jand check afimector e damage,

11.7.2 ]-Ia:lhl]uukt:dc:—xlru-.':tlﬁmgc: sowtt cabile L cormmumestion |-.H'!&.=J'.'I verhead fme shall be elassified
¥l {\!‘ /A

3
4  Check taondation of Faics
s

Check proweetive coverings o

.III:'I"IITIIiIIE lis r'|1|_* [ty

énble terminstions u.."n:nq'}t',ﬁurﬁufrfd;pu-l-:.'s.t-::m'n:n-: aren' U deformoed; guy

Iﬁrﬁcpnx-'-:i-,anrl ‘I'I..lllr'||:|‘7|.||.-l'|ﬁ gﬁig; rrlifimm-

1 Buasically Jn.l.&
WTES OF Wi "|‘°|"'ﬂ¥‘% f

2 Min ]'|:-1.-. positicns of ouler covgl ¢ have been damaped;poles, towers aren't
filted; frw Y ;ﬁ& T wire elamps have hess: f%‘l::?mﬁﬂ 'va porceiain nsularors have heen damaged;
sl # w k}n :ﬂ fusndtion his been indoceds I'Inﬂ'I

3 Fa elarnege s fow eahles, cahle wermmanons and middle connectors have been damaged:

szl e .'i:.'iﬁlrl'i] hits lousened or Tractured s part of porcelon isalioors have Been domaged s dilfecentid
settlement of foundation hes been induced ; and few poles towers hive been delormed or tilted

4 Severe damage: cables have been damaged severelys severe differential sentlement of
foundetion hes beenmduced ; many poles, towers have been alied or woppled ; and meny wires heve been
fracrured;

5 Collaps:many cables have been damaged severelys and pobesaowers have been nlied, wppled

ar broken.
15 Telecomunications eguipments

1181 The follewing shall e checked when telecomenications equipments suller destroction Trom the
earthiueke:

1 Cherk whether exchanger. cablicg signel, power supply systems offelecomuanications arein
gesd condivions;

2 Cheek-whether tramamiming aod receving syatems ol woireless communieation telecamunications

are i o condilions;

L%

LE]]



3 Check comrol vabinets ind power.distmbuicn cguipoment of telecommencsens egoipnenl shill
be choeked nocording o the requeirements of Article 11.6.1 of this standard:

4 Check whether varmoe: slements iee i goad condiicens;

5 Cheek communzcation linge and averhead line shall be checked secording to the requirements of

Arrerls 11.7. 1 ot thiz srandarel s

4
¥ . &L e F
& Check whether enchor balis are in good conditions, ..
11.8.2  Fanhipeake destrncsion m feleromunications eoquipment shall !35_\-;!1&“-' Wl adeonding o e
{ullex ings:
/ : V.
1 Basically intners exchiange, cabling. signal, gpower supply syatemsio ‘Sjﬂr:nmumruh-:m_u may b
! i 1
pstc] proper]y  and Craism g chel receiving sy sleim dre i googd |.J*_Ir izki

2 Mmor damage: part of clerments have heen JnnFﬂu&d!;lig

Tve bieen locsenedy shight cracking of Toondation has
i M / -'.'.

b wsed propecly: ransmetling and recerving e h

heen damaged s crackmg or differential semle of ionderion has been induced ; and part of anchog

Tiglts have been loosened creloneeied; AT \*
4 Severe damage: most of o ;k_ﬁg{j-f himg. signal, power suppifEyatems of telecomunications

Jﬂ%h and Tew anchor bBolis have been

‘ﬁ-_‘ r

[oasenes :

3 Mederaredamagepar oiexchangersahiin

afob be wsed properly s part of clemens have

Tave been darmpped severely; pm’[yﬁﬂ runication lines and « s have: been fraciured
iransrnitting and receiving !i-:ii' hawe been damaged ; scvorosogse rodiffereniial selilement of
¥ ¢ |
ﬁl-e:lll;iﬁlil’lll laii= ||l:'|:.'l i :t-.r wmf ol anchar l|||_:-||-= L I:-I‘-F:[.r" (,.ﬂ'im'-:! T I'r.:_|-:'!||r|-||.;.l'|1u_| |_'=:|'|1|I||.". l:-:'||:|f|-'

; 22 A
has been tilied severe!: 1{_’; :

5 {~.-_-||aj;-p¥x[' £y cabling, signal, }IHWPE% syatemns of telecomunicarnng have leen
destructed = !F.rhl.!y most of L'umnlu:Lin;fatiun_." erd feverhead networks have been [rectored;
Tranﬁmsgiﬁ;an 'ﬁﬁing sygtems have beenadeg J '=.1"':.-'r-:rr|‘f:ﬂl1-.'.' cehmet body has heen tappled.

"'{ r - ﬂ\\
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12 Building

121 Masonry huilding A

12.1.1  The lollowmng shall be checked when masonry building sutfer destrpction. thtt earthguake:

e |
1 Check diflerental settlement of foundationg mnclination of Iw%h s andl erick ol gprounsd
surface;

Vv

2 Check the loading positon of hearing wall for crack; 3 N
3 LCheck rool and [oor slab for creck: 4.,,)
4  Check masanry column lor cenck;
5 Uherk cushoen biceks al cunneciaon I.I-.'l:wu%lh-:. E'E.;i;rl'lf.mr besrn aned wall or column for
L% |

&  Check connection between the |.I]'l:'L-|J.d ; !Ilhl:‘ﬁl [oor beain or g beam for disbocataen ;
T Ckeck the members zuch as hal"nny"!'.h% and stz for frecture, collapse:

shall be clazstified aeeording o the following:

ard m..l:h 1oms; rocd 15 n d condiviens; a few aneillary
woanrlace his been crackial=hghfy 5

2 Mincrdamagespart l.ﬁ L; ng walls have been crecke whg,h.'.lv. of s bieen damaged shghily:
kr{.;n'ia insly @ staircase whll..-mn.H"‘i'u pli!l ng protiided friom ol have heen

alippage. lnosenimg; v ,,.

12,1.2  Earthguake destruchan fo me sl

1 Basieatly et hearing 1'-4?:i

memhershave been eracked slightly:

Erniul flear fave heen g

crocked abviouely o
have heen fissuredort :

= 4
.

S Misd nru...r‘fﬁl’lg'- majorty of hearing W% e eracked shightie g part of walls hive been

-!!J'F.I'k(:l'.l_jil‘ll_bl'.'.lll. ; -xf’rl'..-l arng wlls have h-l.-.-.ﬂt.‘ seerely s fow maf members have collapsed: part

!‘!Iﬁ{:ul‘ ||'|||*r~; Tinwe hieen crackid ue'ulﬂw |||‘ Lisurriee o z'|-:|| e .-||:|-': aned dilferenim ) settlemenl

onhins been induced;

'-u:'mLu:'r has Lieen dl:'S-l[’%l.“E,d ub'-'tljktlv: ond part of anciilacy members

4 Severe demage: smaonty of hearing walts have heen eracked obviously: part of bearng wallz
have been destrected severely smost of nonbearning wills have been eracked severely and become cnisp,
or stretrhes of nonhearmg walls have collapsed; rond and floar systems have heen cracked; part ot mnfs
amd Moors hoave collapseds severe dilferential setlement of feoundatien has Been mdoced; asd whole
buileding have beon tilted abvines v

3 Collaps: mauriiy of walls have been destructe] seseneby s severe differentiol senleimenn of

touncation s been mduced;end siructure s close to collapse or has collapsed.
12,2 Reinforced concrete building

1221 The inllowing shall he checked when Reinfroeed soncrete building sulfer destauction from the
warthopuelee:
1 Check fooandation for differennal setlement sinclingten of building gand crack of grourd surface;
2 Uheck Retnforeed conceete celurmn e sl shdar wall for crack;
3 Checkrool, Hoor plate for cracks
4

Check concrete Tor Being crisn and check reinforcement fer bregkoot;

=)



5 Check [lled wall Gor crack:

6 Check stairease  small building protruded fom roof and ancillone members (or destroction.,
12,22 Earthgoake destzuction 1o Remforced concrets bodliing shall be ¢lissilied acconding to the
following:

I Rasirally intact s Tramme eolimn, Beam and shear well are in gard eondinighs: Tow nonbearing

| &
lomn heve been

members Bpve been darmaged ghghtly; few connecton: Bevween the filled weallgd
fissured sand Hoor surface has heen cracked stightly

2 Minor damsegre s few T columns . beanss or shear walls have 'th‘ﬁ%-;kﬂd slightly § there s
lacully shght concrete scaling; part of Blled walls have been cracked g{:—v:n Ba 1 gmall beildmg protruded
frasen road hos been cracked abviausly gand part al ancillary meints ) ,J::ﬁhy:h dartiaged ;

3  Maoderate damage: part of frame beams, colurnms q{![u:nr -[Ii}'m'-'c heen cracked shghily or
part ol Beams have heen cracked ohvionsly sennerete zcali [.rf.l"'r-ﬂ;a.ua.'.m ralimn or shear wall enda has

memhers have been desteucied pand differennalse -E',I'I windatiom hag been indueed s

acenurreddz purl of Elled wetlls have been cracked HL‘JQY 1Jh;;u.u'ru: erispy locally: most of aneillary
4 mevere damagesmagorily of e |JL-5,IE} :?El""’ v shear wells have been cracked obvcusly ;
concrete of few memhers hecnme criap, and n'q Sl r|'|I|."|'-I'I'|F"'-:I: has been pratraded s part of finors have
collapesd; severs differentzil settleme !..ri.! fi wort bhas been mduced s amd bulddmgs hove been tlted
abveuslig Q\\,
-
5 Collape: majority of Irme -%L
differental setibernen: of fmmﬁs 1 has heon medueed sand stnse baee da s
) \.
4
”qlf er frume and bollom-frame ﬁuﬂdmg
T {L;.||:;|,'-" m,hp checked when inne: %%nnnmdﬁmp building suffer destrucrinn

fram the E.-JT!]E:]_'!,.

i t hwﬁ*&ﬂm tion far differential ﬁwfahv hr"“' building for whole tiltz and check flonr
wurlllr.‘tfh ﬁi.!.‘,‘:.ll"l

2 .: ¢k main load-carmnng postinms of ll....unn;.[ wall for eraok:

__.

alustins. shear walls b salmue il sevens e severe

seollapse or has collapsed.

3 'q'. hechk connectian between the prefibmeated Door slab and Noor system grcdier or ricg beon lor
destructone

4 Check ancillary mernhers 2acl a4 bialeony secrmider, stor and small bonlding proroded Troom roct
for fracture pcollapss,

5 Cherk Renforrad conceete erlimm asd heam lor crack:

6 Check conerete for being ensgp and check remiorcement for breakog;

T Check filled wall Iar cenrk.

12.3.2 Eurthguake destrocton o mner e and bottoim-Ireme buibding shall be classified acconding
to the lollowing:

1 Basically intact: bearning wall s good conditionssreal i5 10 pood condinons: frame column and
beem are in pood conditions: few nonbeanng members have been dameged slightly: & few ancillary
méemhars have heen ceacked shghtlyy foor aorface Bas been cracked stightivy and lew connectians
Ditwesn: the lled wall and colurmn bave been Gssored;

2 Minor damage: part ol bearing walls have boen eracked slightfy s ronl have been damaoged

shghiies Duor surfoce bas been crucked cbviousbe s [ew faoe columns o beams have been cracked

433|.



stightivg parl of Glhad wallz Bive beencmacked obsiouslyy walls of soall boilding protroded  Tross o]
have been crucked cbviously: fow nonbearmg members has been destructed obwviously s end part of
ancillary members have Been Gssured or collapsed ;

3 Moderate damage:port of beafing waills have been cracked obwiously por few bearing walls have

heen pracked severely: few sl rrembeis have collapaed ;) part of n-nnhr':r-rit'g

-.'-]'I‘I;J'l-e'n'u have lwen
cracked scverely or bevome ensp lecally s part of frume columns have been o ightly pr parl of
hezms have been ceacked obviousiys pam ol filled walls have been erackgd ST B oame ¢risg
loacilly s most of ancillary menbers Biove been destructed s and di[fﬁ:mrlliﬁﬁhﬁﬁ:wnfuf [rumadation s
heen induced ; % T‘

4 Severe domagenajorty of bearing walls have been ¢ '{;'f;}ﬂﬁ'lmml_';; el of nonbeanng
whalls have been crrcked sevorely nnd become crisp,or ﬁlrct%q_nmnﬁ valls have collapsed; part
al mals, Moo have |':'|'|'|:=.|r:-\.|-'r|: mamn remforeement ol Hr.r'.n"fflﬂrg'l e calnmins has been orarmded
gomereie 15 cnsp and falis;severe differentied 'ﬁtlllLﬂﬂLlﬁ'\%’?f Ehg i fns heen nduced sand building has
been vilred chvaonsly 1

5 Collepsimajorily el walls have been dEerut d'_tl."'i'r_"-.' v park ol mtcrna! frame beanes and slabs
have roitapsed; hottom frame beams. {'ulu.mh %TEP hearng walls have lost seismic capactyy severs

differential setlement of foundation has bees dbraned structure is close 1 collapse or hog eollapsed,

-

124 Steel Hii'g

P
el concrete hent 2t e’tu,lilrlilg

o #

1240 The fellowing shall Eh? }.‘f'kl  when sicel and res I'm't};:h'w'w i beni strueture ilding
’ r 1

Aulfer destroetion T Lp?"['u

I Check lou ' ﬂfffun_nual v-l:lth.n'ctll-ﬁ_bﬁ:.ﬂ Llun‘rn Ior whole ultc: and check Door
surtace fog r|-=.l'--m°-;¢,'f - ﬁ"l My

2 Cheg ‘) i l.ﬁ".l [ truss or skvhpht truss for crack; check
-:'.nnrrrriqlipr-h B oinr -qj } wnrpand chesk steel eolumn inr whiole ar fesal

insinlihi

ilestructing g

4 Check ¢onnection between the srene beam and column for destructionzand clreck whether crune
hegim may be used property;

5  Check brace between the columne for deformeations check the welds between brace and
emnbedded parr for fiazare s and check embedied parn for dissonmect inng

6 Check roel brazmebracing lor delormations cheek the wolds Depwesn the Bace and embadded
part anthe ool trass tor fssure gnd check embedded par toe disconneconn:

T Check bults aml pusset plate in bulted jemt for destruction,

12,42 Eanhneake destruction to-steel and reinforced concrete bent structure  builiding shall be
classified according 1o the fallowing:

I Bazicelly mtect: member, column. beam. ool Bracmghracing are in pood conditionss a fewr big
ront plates hove heen lensened ) fow enclosure wall have been eracked shightiyyand flonr siarface have
Tiewen cracked shightly;

2 Minor damage: eolumns e in good conditions, or few colamns Bave been cracked shghtly;
brocing pre basically in pood copdilions; parl of roel member conpecizens: have been leosened; fow

|:':||3|.



skvlight trusses have been destrucieds part of enclosore walls have been crscked obseioiesTy and oy
continue to be used nfter slight repair or without repairs

3 Moderite damipge: part of reinforced concrete calunins have been eracked clyviously | or siee]
column flanges have been deformed locallvy pant of bruce between the columns have been benti roof
hraring has been defnrmed shvicislyspam of foof plates have disincered . and few hate :;nllalme-.*. sjrart of

e

vertical broce of skylight trmsses have buckled; pert of enclosure wills havedgollgseds differential

sertlement of foundatinn has been indocedzand 2 few holted jomts have hee rpll Arnat Tz

4 Severe domage: pars of rool russes have collapezed s par of 1':;.1rrﬁ.|:|y.|fnlu..n.' el have
been destructed abwuslyy concrete has haen I;mk-nr.;rrlr.i:tlrwn:m.*_m btz ﬁnrrudr.d- large posancm
ﬂ*'u-E-_ﬁ el celurmn Nanges af stee!

vpart af supports between the

changs an the column wp has otourmed ar column has been Brols

columns hnve been distarted , and there 15 large column Tnn‘&}ﬁplac

columns have been destrected s the auppart=fo=emledded I'I'[.'gn'(']d.% bave heen hszureds embedded parts
have heen disecnneeteds majority of roo! bracmgs Hve Pelligéed: severe differental scutlement of
foundanon has heen induced: building has been |rI-'hr-qr b Bpusly s and a grent deal of holted jonte have
bevnedestrucied: A > 5

5 Uallaps; congrete at maonry ol Mﬁﬁpﬁﬂ+mlml ed conerete enlumng lins heen brokern . and
remforcement bes been protroded; steeloeln been severely distorted e broleens maost of vr all of
ronts have collzapseds severe d;ffe:e:%:s;}‘u'ﬂ (mmr of foundation has h mrlu"n:'n."., and whole stnweture
ia close o oollapse or has wllﬂ]:*-:': """‘n,__,_/

1.5 slu&?:?-u frame-hent hrick colui ﬁ:}m huilding

1251 The Iu]iuu;j]ﬁ_ ht chocked when 5J"l|'.',j_;."?'-.-tl'.lj'l'. ‘ﬁ’%m.' bent structure building sullor
destructinn from ;ﬁp &4 {uike-

1 Lht‘{ pdation for dilferential Etltltu‘gﬁ‘ﬁl ?’:géuddmn for whole il and checlk [loor
I i

-
surtace For fisse - /‘\_‘
— 1
‘\i& i;nd-: column for crack; L'sv,%'l
epk emelosure wall Tor Fissure;

4 Uheck voshion blocks @i connection between the moal truss or grider amd bock colomn Tas

silppage.lonsening;

&  CUheck supporting memberz of wood roof bracing for destruenion,

6 Lheck connections between the support and rool truss Tor destructon.,

1282  Fanhguake dearmiction o single-starey feameshent armemee hindding shall he classified
accorling b the lotlowing:

I Bazieally mmcts ran beanng memhbers and soppaorting avarem are ingond ecnditionas gahle.
enulosure wall have been cracked shghtly § four surface have been cracked shghdypand o few iles bave
been slipped;

2 Minor damage: Tew columns, walls hove Been cracked slightlvg anmd [sw connections hetween
the roofs and columns heve been loosened;

3 Muoderate damage : majority al columnz bive been cracked shighrly parr of eolumns have been
cravked obwicusly; roal truss have been alied: rool supporhng system bas heen deformed ehviously . or
lews roals have eollngsed sand differential sertlement of foundation has been indaeaed s

4 Severe damepe s majonty of brick columos, wlls have been cracked zeverely or become locally

+ i3 -



erigp, dislocateds part of ool bracing bas collapseds part of columng, walls have collapseds severe
differentinl settlernent of foundation has been nduced pand building bas been tlted chviosly

5 Collopsymajority of column coots have been crushed, amd have been tilted or collapsed; all of or
large arce of roo? has collapsed psevere differennal settlement of foundation hes been indured; and whole
armetine is clage tooenllapae or has collapaed.

'
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1} Other special structures

13.1 Frame-bent structure N
13.1.1  The [ollowing shall e checked when frame-hent structure ;ufltraﬂ&mc}mn irom the
et

sarthguike:

1 Check reinfarced conerere column. beam for :ra-:‘h:mu;. -_l'.gf'r: fﬁrhl;r-p concrete; and check
peafareement foe the prodeided sinforcemeant

2 Check remforeed conereid colermmbeam jonis, .#'lu:l lh 15 between the columns and
fownelatenm lar erack , dostrmetone T ""t;

3 Uheck steel columm, stect beam Tor beomling c*pt&:ra[ﬂ’%hqfl.h] Mg

4 Welds onosteel strecture beam eclumn Tﬂl!l’._p E_m'.i on jants berween the bracing and beam/
columng check Tor cracking, connetion balls th«.)k IQI;‘EM*E [all ol ddestracted ; and posser phoe check

tor destrocted ; -

=

anfjm—

5 Check far bocklasg steed -‘:|,|'_:-||-.’_‘|| g "I?ﬂ‘%hfl‘.ﬁ:flrld check for por oot ol embedded pan
6 Uheck for loosened dtf()ﬁl}ﬁ'(f&?ﬁﬁl red anchor baoll;

T Check lire peaoT for ara: kll'lé'i_:- cifl: H
8 Uheck [undation LZJ'[EJ,IFL g LJJ_ seltlement sind chee ml-'_g.rh ture for Ll

13.1.2 .sr‘rhqumkr- rlre.ﬂ-nwnnmﬂ}inﬂp bt arracture shiall bF P‘{.EIhI.*L'l secnhing o the dollowing
1 Basivally ingeel

g

-Iﬂ-:'ul codune, bewn, Ll %drﬁ .||ﬂ;ﬁJLuJ conditensyond mimerily ol fne

peoiad have hn:-en Egﬁn? T

2 Ming rﬁg fr s Denmis or platforms he
havi he o gh {?iilké sigitlysand rinornty of Eu:-rf.ﬂl-_ﬁ.' )

r'rHI 4 || 1T B 2 i Fl ||[ |r.|.|||'a|||;'r|| i tkﬁil.w |'1|-:||I||"r-: ||'|'.-|- 1||'|'|| .,'r:l-;"au-q] “ligllll'.- L LA [eie bave
'%‘%Jhumualr part of welds o stecl striscture beam s column et and on joints between the

111";5'!1}\ ke slightly s part af stee? heams or brace
& have been desrroceed ;

bevn cr
hracing aml heam /column have been eracked , and belts have heen Inosened  parm of gusser plares have
been destructed; anchor bolls have been deflommed s few anchor Bolis heve been removed or fmclured ;
mmarity of embedded pans have been dizconnected: part of eolumn brace have been destructed
obyvrously s amd dilferentiol settfement of foundation hes been mduced ;

4 Bevere damage: frame-bent heam, column members have boen destroered severelysmajorite of
Ty, vl end conerete Bis sealols fongivedinal remlorcements hiave been exposeds few longiiadin
remiorcements ol eolumns have been buckled:pant of steel beam, cocumn members have been buckled:
welds fove been Factured s belte Bave been froctored, destructeds o have been deformed absviously, ar
s have been destrected severely;majonty of braces have heen bockled or lave been frectured ; severe
differential sertlermant of foundation has heen indocedsand integreal steoetire Bas been tilred obreasly;

5 Collaps: Frrne-bent beem, coelormm and Teace beve been destrocted severely ;s severe differeniia

scttlerment af immdaricn has been mdnced ;and inregeal simetore = close oenllapse or has collagsed.
1
132 Piperack, pipeslecper

1321 The fellowing zhall be checked when pperack , pipesleeper soffer destruction oo the

42 o



garhyuike .
1 Check reinforced concrete pipernck for cracking , brenkage  collapse:
2 Check jomz berween reinlorced concrete piperack Beaim and colummn, hemween eolumn and the
conncetions between columns and faundation fer destructions
3 Ukerkenlumn, beam af stesl piperack, lor bending rarzienzl bucking : B
4  Cheok colwrnn brace of the aeel piperack e buckimg; and check lh'pﬂ'%?h{usﬁul plutes of
hath endds af brace lor eracking s s
5 Uherkjomes between the steel truss and piperck for l'.EI:"'ilﬁJLIi.LI[L.'HFr
6 Uheck ant-drog shoulder tor tilt ar diop; #J;
T Lheck pipe sleeper for cracks %'ﬂ
B Check toundnivon for differenoiel setclementcand Eh;E_Ig’i nh.M cture for filt,
2
1

132, F.llrl||-:;|_|.a11:’|ﬂ destmenion fo pperac s, ppesleeper ._Hllﬁlﬂ'ﬂl‘u-' :‘;i;hi-.ﬁ'_q'ci acrarding 1o the Tollawing -

7y |

2 Muor damape: low column, beam baye J}H*kl.d shpghtly ; minenty of comumns, beims of

Besicnlly intnei: eolimn and heam are mogo "m:au{h;.. pip sleceper arean gocd condibons;
anl a lew anti=deop shoulders bave heen tilted or rlm )
sreel puperacks have been hent, du-ztnrza-d,mw’l'g ﬁ_ﬂ welds have heen erackedy few jointa hetween the

stee] truss and piperack have been de Hm:i%i_‘i: pipe zleeperhave been cracked shightly s ond part of

antl-frop shonlders have been bioed etdgdped: e
wﬁ-rn“ have Been crack Enr fewme have been cracked

abwinusle; munomiiy of beam golumn |-::|h1q ponnections betwoons ;r C

3 Moederate demage: part of ¢
i atvd foumdation have been

-:'||4':1|r|||:'rl.-'||I F:"'ﬂ il -e-ﬂ;\'pc -'-::.'E'IPJ.: % il = tieel |||[|-e:1'.|| ks |I.'|l.l #Hﬁ: -]i'l_l'hlh- ||-e'||[ ||i=-.||:-r'|?1:|- Jli1r| ol

supporting momhbe the columns have Ll-_r_r@l.ﬁ;:fufn odf parl of welds on oints huve been

crackedy part of L-ap!rni #en the steel truss and ]JHE‘(H. e heen deatracted; part of jope dlespers

heve been crag

i}jﬂ.ﬂtﬁltftjl"ﬂnd differential "it'llu.t'
'n"f'i:r-ﬁ{' majm rr:,r ef heam ., coliap

quh uh_m ridaticn has been maduced ;
1

anrrete has -.|‘9||E"|'.,|i.‘.ll'|gITIIﬂIT|F| rr'lrfmwmrnﬁ

wolumns ulstee] piperacks have Tieen M‘."-'L".'l:'l_'_-' bt clisturted st ol supporing memnbers betwesn the
columns have been deformed severely; most of welds on joints have heen crucked; majorisy ol jamis
hetwsen the steel truss and piperack bive heen destructed; steel trusses have dropped from piperacks
severe differentinl settlement of foundation bas been induced; ntepral struciure has been Dlied
ot lrsand pope sleepers have been severely cracked  nilred

5 Colleps: whale piperack has collapsed; and severe dillerenie! setlerment of Toundution has bees

it
133 Shaflt tower struciure

1331 The following shall be checked when shalt tower strueture aofler destroction feam the eecthe uaike:
I Cheek foundation for differentel settlement:end check whale structure for ale
2 Check sreel iembers such as celemn, beam and sopparer fne hendimg distarmnng
3 Check welds on bBeamAeolumn jeints {or Ossure; check bales for locsening ., shedding,
destructinneand check gasset plare for destroctinn:

4 Check anchor bl for lacsemiong , delornilios, rusture;



5 Check arnnllecy Gcilices fur damage.
13.3.2  Earthguake deszruction toshalt tower stroctore shell be classified aceordmg wo the Sollowing

I Besically antact; siee] members soch as column, beam and diaganal member are inogood
condittonscand & few-ancallery facilitics have been dameged slightly;

2 AMinor damage: minorty of =iee]l mermhers Bave Deen hent, distamed; mo .-n:}' al wealds kave

liven fssured s and part ol ancillary zobies have been demaged ; A
|

[ wilds on hesmy
o f
cobumn jomniz hive been lssored; holi: have been lovsened s low gusscipt l-_ﬁ bravas Been destructed ;

mcst of ancillury facilisies have bven damage:d] severely; fow :-Lnr‘%% h-;lr‘.{ﬁmr been detomed or

3 MWoderaie damage; part of areel members have been [sni, rI|.r-1nr;:|'r]-,'.:u

resrieyed s and dilferentinl gettiement of foodation has beest mdoe My,

g, PRk
Eﬁ'fnrﬂ:d: majerty of welds on

4 Severe damage: mejority of steel members have Leen b
g
o e i‘gn'ﬁ rermived or Tectured s part of

e ealumn joints have been Gssureds most of anchor
hesmdcolumen joinis have leen T eils st of ancl

Pm [} L] '
gussel plates have been desirocued : severe dlir(!TI."I'III: setfement of foundation ks been nduged; and

struetore has been oilved olwionaly ...}
5 Collaps; bearn, coelamn and suppert hwf..c L.a"ﬁu

af foundation has been mduced;and steictioess gl *_51‘ apse or has eollnpsed.

cled severely; severe dillerental settlement

‘g.{]u_ﬂl‘&ﬁ Water tank

1340 The ellowing sha'l Be I.:|'I'=.'L' i waner fanl enfler dest 1 thie eartigaenke
1 Cheek remifoeeed t:cm&‘.r_%t alet tank wall botton plat '.mﬁ;ﬁ&- for vracks
3 Check tank ha klrﬁjl_#‘.'{a::?:!ing.; xff !
3 Checkdelo I mt!fﬁf walerlank for m IJLL?L‘HJ"E-[&; atifin: and check waterprool construction
firvr dE:-Trm'r.l'ﬁ:'.'. -"‘h
4 Eeinf ;’.t::hj.i gonerele support of -:J‘-'Lr']l:l.l.l ll:‘ih.l stnll be checkedehecked pecording 1o the

reqUIFETEENgS O "i] 15 13.1.1 ot this ~.TF|1r‘Fr-.L.

134, Jﬁg i..H..:ﬂ'il desirciion loowiler lank :-uT ﬁl‘( pestfied accornhing (o the following
i

Fa

sy intactstank hody is in good I."I."-I'||Z|I|I.IZZII'I*=\. and thire 18 no Seenage;

2 Minor rnige s ik Ty bave b crocked shghtly ot Tew positionss and thers s local - and
sitght seepage;

3 Modermae darmage - loca! tank body bz been cracked abviauzle; thers iz shaht dislocation at
deformation jomtssthere 15 leaximg et minoriy of posiiens; and part of members bove been olied  sunk;

4 Severe damage: tank hody have been fissared severely at magnnry of posinonag magoeiny of
mernhers have boeen ilied; sunk ;g there s obvicus dislocatzon ardelormaton oeniss and there i feaking
Ty _.’:u::-‘|III|'|I'I.~i;

5 Collaps:whole warer tank have collipsed samld there s aereil deil of leakage of waler slored,
13.5 Cooling tower

1351 The followmg shal be checked when & cooling tower suffer destructon from the carthogeake
I Tewer frame shall he checked areording 1o the repiurements ol Acnele TA 1T al this atandard;
2 Waler tank below tower shall be checked aceording 1o che requircmentsol Ariche Eid L ol dhs
aratlasd
3 Check duct Jor delormation, breakipe ;

P .



4 Chieck packing Beam [or deormation. crack  ele

5 Check steel members of receiving water drum . water distribution pipe. water dismibution pipe
Bieanch suppeort for delarniation; and check gusset plates and welils Tor crack;

6 Lheck water distribution channel . wir deflector for deformation, crecking;

T Ukerk [ar differential zettlemeant ol fonndanicn: zned check whale srrichice T{{nh
13.5.2 Eerhguake destrucion o coalimg towershall be classifed according 1o llJﬂ.i W

I Rasically intaet s tower body aml colomn ane in gond |-:1|||1|r1|.|1-~lﬂnrl i F‘ﬁ. antillary lacilities
hirve Leen dammaged slightly; '\!2

2 Mmcr damage: tower body Gr coumn have been eracked -./l&:l }Evpvl"- [esibinnss and part of
ancillary facilities have beeh damaged;

3 Muoderate damage: tower body or colurmn have hcc'llq mch@u\#‘ml}' at few posmicns most of
F:Eﬂ‘p}ﬂ tlement of oondatwm has heen
A 1

eil or dislorated; maerey ol sonerete

ancillary faciiitees. have heen damaged severelys and di
indured; &I_
4 EBevere damage: wower bndy has been ﬂﬂ'ﬁﬁrm

colwnins have been cracked severely or become r-r-puﬁ’r"%ﬁ_ dilferential settement of loundation bas

heen indiced ;and tower beddy haz been tilted ¢ r#br%ély
5 Coellaps: severs dillerenial b‘iﬂllﬂhilf oundation has besn mduced jand woweer bady i close

tr callapae or has eollapsed. _1% ”/f .."!-;i

A Pelletizing tower ‘{;ﬁ‘\*

'I',:Lfl'.'l The .|:-||-:|'|.-.-'I|£ !)I‘ﬁl}l\u'd wheti & [:-P||1-'I|.-'|I|g ﬂl'\'p-%{lrl-ql_ T |_|-e"-.|:r||-: it frani The LHTT ]1|||1|.hl:'

1 Checkiow dz.? rdck and dislacation; 1E,_-";
[‘i'.ﬁ"kt o ditferential serrlem FI'lT-Q.tIiI'ﬁ. gl hole structore for il

Che w ihgl'.-.' e the air inleke cpenmngigrul
: -y

damage: @
SR

LT S

of air intake . air outlel suppart and guard for

gl T x H 5 i
% W irher spriy laver siru lure me I.ETF ihed therr conmiec ors gre n goad condiaehs
Aol whether discharge layer sorueture members gnd their ponnectinns are i good congditinns,

1362 Eorhsguake destrucion to pelleieing tower shall Te classi e accondinge to e Tollowiog

5

1 Bazically intact s tower bedy 12 in good conditions or epper section has been cracked shightly zand
a fewe ancillary faeilities have been damaged shightly;

2 Minordamage: locel tower body has been cracked shghtly s and par: of enollary facihiies have
heen damaged ;

3 Muoderate darnegestower body has been eracked obriousiy s there s Joead sheddimge on the op:
rcst of ancillary facilittes have been damaged severely p differennal sertlement ot foundation has been
lueedand strocture has been tilied shghly;

4  Hevere damage: tower body hes been fissured or disloceted; severe differential setilement of
foundotion laz been inducedsand stzuctore has been thed chvicuzly;

5 Collaps: severe differentinl settlerment of foundation has heen indoced; and tower body i olose

treraiiapse orhas collapsed.
13.7 Chimney

1371 The elovong shall be checked when o chirnney suffer destructon from the cartingeake



1 Check reinforced concrete brick chiumney shall for lssore bre sk age odiglocation

2 Check foundntion for differenuel setclement send choeck whobe stroctore lor il

3 Check stee] stack zhall and skirt welids for Dzaores and cheek ancher Balis Tor loosenmg,
deformeation., [racture s

4 Ukerk nsalation, ining frr shedding ;

5 Check ancillary lnaliies for darnage i%\
1072 Farthguake destnicton to chimney shall be classilied aeeoeding 1o1he Tull::?"q,

1 Baswally vl chimney shall s i gocd conditaens or upper -|:L1Eu 5|1:#r;4.u. e cricked shghily;

wned a few ancillary facilities have been damaged shighzly: | J
3 Muner damage: local chumminey =halt has been cracked ﬁ]iglq;‘gihﬂﬁlr'i olancillary faalmies havi
heon damaged - r

3 Milerate demage: many posimons of climney | i Ll-.{wh‘i.l I}I—II cracked shightlys few posimans

have been cracked obvionsly, or shehily dizlocaied,

_Iht' E“rli:t'r'_il.]-' crisp s have been bulged; wop of

brick chimney hasbeen locally shed or slightly |1|==I'35-.1 ‘_huq ol ancillary faeilines have heen damaged
severelyy steel chimney hes been shghtly deb J& J;"Il.*l parted ; slort welds bhave been cracled s low
anchor habts have been detormed, palled nuﬁm %{‘_;uré-d pert of inzulatng sver and linmg have been
shedyund differennal setlement of (o Jgﬂuur%he& E:rl indced;

4 Scvere damage ; chaminey has boen =abject o E|E“=.H:'II s-such as sevens cracking:.

s
diglecation or becaming crisp ., Tulgs J&i"_f.;r 1 head af the [f1|l k '.'
fric Trom obvious crack ME fther destructions ;o steel
'|||:-r .ih'il w have Tween defimmne |"|, v ol v?'-::l ar Tracl |.'ﬂ-||'. “e e ||i|l_|-r|""||'.i:1':

dlistorted 3 I||.-|:|nr|[_l.' ol
5 I r fl. Mﬁ& =
setllemuent of foundafiog. t:-"b."-"’ indueed yand chomne ,ﬂ;l fi has ven tlhed obviously;
5 Calinpspgave j-n:*nn’ﬂ gertiement of m‘i a heen induredsand clomney shafr fas

been broken ¢ -T]ﬁ.fﬂ!__lr patd \
-r ﬁ" 13.8 Retnm oncrete silo

.-*}\;y

w lellowing shall be checkad when H. reimforecd conerete siio sulfer destructon frome thie

Uhpe refiisining secticn is

wr severcly diformed or

il ke s

1 Check sile body for crack or discocationzand check for the cracked connections bevween the sila
boscleez arranged ina group of silcs;

2 Lheck column of column gype silo for distortion s and check shear wall forcenok;

3 Cherk aneillery tagilitzes for damage

4  Uheck Bundation Tor differentiel seitlermentzind cheek whobe struciaee for ali,

58 (Cheek conneetion hetween the sile oy and starease repair ronm for erack.damage.
1382 Esrthguake desiroction to reinforeed concrete silo shall e clussifed aceonding 1 the Tellawing -

1 DBasically intact: main body of structore 15 i goed condionss and tew ancillary {acilines have
Been damaped slightlys

2 Minor demage: locel silo-body has been slightiy eracked; o few columns have been slightly
shistarred y part of shear walls Wave heenzhightly eracked; part of ancillacy faeiliries have heen damaged
anil the comnecoons bevween dthe siie bodies erranged m e group of silos or the conneetions betscen (e
Atba by and staircase repae soom have been eraeked shightl or have been damaged;

3 Moderste damage s silo body has been clhvicusly cracked or shghitly dislecated; pir of columns

o g



T Bseen disterteds parl ol shear wills have Deen encked obvioostby s most ol apcillary. Geilities havie
been damaped pand differential settlement of Bbundation has boen induced;

4 Severe damege;silo body bas leen severely fissured or dislocareds part of columns have been
de-_ﬂ,tru-:tedrm.ijarjqr af shepr walls hove been fi=sared; severe differential setilement of foundation has
heen indiiced sand sila body hag hean tilted abvinoaly

5 Collaps: severe differential setlement of foundation hius been imdoced; body i vlose to

collapss nr has eollapsed,

'

+ 4T o+



14 Onshore drilling platform

14.1  Drilling equipment

14.1.1  In addition te the relovan checks speocied o Armele 7.1.1 of this, Llund:‘i?; heFallowing shall
b checked when drilling equepment sulfer destruciion feam the sarthguek

1 Check dernick guy line, cacape svstem gude cope, elimb: nﬁ:q'ﬂ.r' -‘?TL rope ground anchor

for lonsenmng, pulling rrg
2 Uherk equipment fovndation for displacement ; and L&Hk%‘ﬁf«dﬂfm]mw Lank Tor i1z

3 Check equipment for digplacemeniy {
4 Uheck connestisg pins (o lowsenmge  sheddin A 1"‘:.;,
B Check tnstener boles for Icmmanlng.dvinrnﬂ:%}ﬂb\agé !
& Check ancillicy aszembly lorida oz -:i-ﬂ;t%i:""

T

Check cable for damage; rlu:hqch@f_‘}}:;ﬁrmr for loocsening: and check whether motar
e raes properl

§  Check whether saw clutch L,E;h"ﬁ'lm l:|.I?'-.|. MEHEINE AT i~mi3u'1|]?r‘ﬁ

paysiem auch as hele yling for damage:
plicn.breakage:

tain assemhbly ol rqui_—.:m u'*'l deformatinn . damage: and check
” i

O Uheck trasarizsion and rra

1 Checls vanous pipin I?r iefe

1l Cheeck mam. sy .nﬂ'ﬂi
weldlor crack or l’w.*-q{__ ‘
14.1.2  Earthguake dl;‘ﬁji;% oo arilling E-qmpmﬁnkflfﬁ

1 Iki‘l":. - i

satfied according to the fallowing ;

s . L] - u
pAgacT: min body and m mu crpiproent aren | defommed, damaged;

Hm'illeur}' asscthly t deformed., LHI‘I‘l.-I.;i:Ed-niﬁj 15 free from displaccment; cquipment s fro
- i

rnlrr| L 'iﬂ_l ivhu,_r Is Iridisii 1"i"|i||:I|‘| -n.-.ll.'rn |1r|'-T i ||.=1g|:|_|: (YRR gl_l}' |ir||_-. (Rl S ﬂ}'.ﬂo.lr_'ln Euil]:' Thife.,

climlingsboctior puide rope ground anchor bave been looscned; thene s seepage rom hydraolic,

libmcatian, ecaling and preaniatic contmol systemssand safety protection facihfies are basically o opocd
condilions:

2 Minor damage: few encillany assemblies have heen slightly defommed, damaged ; mast guy line.
eacape syslem gode rope, olimbing bacster soide repe ground snchor bave been remesed ; sligin
displazement of foundaton has heen indoeed : few conrecting pims &nd fasiencr bols of the cgquipment
haave b shightly Tooseneds pant of cable comneciors have been Tooseseds jaw clutch engaging ansd
chsenpaging are stuck: lew transmassion systems have been demaged; there 5oa linde. leabong at
Tivelrabic, lubncation, cooling and preomene control svsmems and these syatems lave been damaged;
part of fxng devices of satety protecton facilines have been shghtly lonsencd: and fow piping has been
defoarmed slightly .

3 Moderate dermage: lew ooun badies and main assemblics of equiprent have been delarrmed
atightivapart of encillary assemblies have been defomied or damaged; pam of eonnecting pins kave been
sheds Lastener balls have been delormed or damged s obvioos displacement ef foundatmon has been
induced: part of aquipment has been disploced pmaa, o6 supply tank have been shghtly tilted; jaw clutch
canned be enpageds pat of Lelts, chainz, coliles have Been fractured; part of toszmis=ion sysiens e
P L



Tien dammegeds there i aopreal deal of leaking o1 pdrauhic s Telmeation, couling and poeansaiic sontrod
svatems, and these systoms have boen damnped severely; part ol instrument syatem . safety protecton
facilities have e damagedsond piping 5os been severely defommed, brokes:

4  Severe domage: part of mamn body and mam assembly of equipment have been deformed.
damaged; mosr of ancillasy gssembliss have heen deformed ar damnged; v-.-a-l:tufghw hieen ceackad,
svevere displacement of Toundaiian hag been induced; mast has bees nled uiwirm#ﬂh',r-@::lpply Latthy fils
heen toppled. amd resnired i destruction: transmission system ., hydralie system g‘lhrl'.lniun AYRITE .

couling system, poeumalic conteal system aod anstronents, salely }Iqi:lv_'._s |ur| [u;ulu:a hive Been

destructed |
5 Callops:mait Doy and maan pssembly ol equpiment ba HEE mtn:'J}' deformed destructed;
welds have been tissured: severe displocement of fDuﬂdHT_l,EJ;I!FJJHﬁ nnduced; and mast is close @
tngap hing ar has been toppled
14.2  Drilling J:IIIIM'IEL
iy

14.2.1  The lollowing shall be checked '-'.rhull'ﬂg wiiqil’)h.l"‘tlr_nl% couwpmenl sel sufller destrocton from

1he earthipuakes - r"‘\
' >

1 UCheck drilhng content ok for y&fp]ﬁ&{u, i
supply - pipng ot -:!rllbrml[:‘nmnm tank for scepage.

;|
-::Elr.ﬁ:l!u cHamage; and chesk waeld (or

2 Check connecting  pipe %: p

e farmaaticon, breakage

Blies of the anit for

3 Cheek mam and <|11.L1| ?NHH'

-:"'r:'.l'll., ﬁ"CHI_ITI.“. ".l'

keck Conng: ”‘ 1L-"ll.lr_w'--:ru.'r|.: shedding s 1F,-r -

-

4
5 CUheck n]@fﬁ%ﬁti bnlta tor [orEening., :Ie’rfqﬁurw Miage;
f

L!."rg%{ forsticking , melunction . d H'II
Al | for damage; check rﬂhé(]%.mh"mr for loosening; and check whether motar

-:I[Jt'rl'ﬂzmi‘ﬂgﬂe 1'_],-.
14.2.2 FI'I"I}iI'lllﬁ.k-\. destruction to drilling mrlan.q erpipment set shall he classificd aceording 1o thie

-4

R IFTITE

1 Bastcally meact: dolling content tank 15 freo from dasplacement: cable 15 in good conditions:
metor operates properly svilve a1 demageds man assembly ol the unt s "1 deformed seonnecting pin
and fastener bolts have been loosened;and there s ne leaking el connecting pipe and water supply pgpng
ol drilling content rank;

2 Mwmor damuge s dnlling comtenn tank has beeon displaced shghtlvg lew conneeling pms hive been
shede fastener bolis have been deformed; fow anciffary assemblics have heen shed or deformed: cable
gouneciur hios been loosened shghtly svalve has been stucks commectrngg ppe and waler supply mping of
dalling content tank have been detormed , leaked:

3 Moderae domage: dnlling content tank has been dizplaced: ancillary sssemblies have Been
damaged locallv: part of ceble his been Brokens maim assembly of the unit, welds have been crackod:
vabee has Faled anil been desrmicteds conmecting pape and swarer sopply pipang of delling comrent tank
have been defommed, Brokes nomamy positions of;

4 Hovere damage: drilling content tank has been destreeted, Many welds of mam assembly of the
il bave been fizsured;and ancillary assembhes have Been destructed ;

v 48



5 Collaps: drlling content tenk bas bevn destrocied severelyz and main assemmbly of the unit b

>

been destructed soverely,

4.3 Well control deviee

1431 The inllowring shall be checked when well contenl device 2 ifer |‘|P‘=:r|||-f"1|-.'.|l'| Ir-Hm ItlFFHrT|'||'||Hk+-

T Cheek ground guy wnchors of ol -pes sepuratar and Mare for ooserng, re 1|_

2 Uheckaguipmment tor til, dispiacemen s f* ~

3 Uherk Tustener bolis for Inozening, delemmation;

4 Check bodies of ehoke and ol mangdolds for |'Jl::|-:]:'n1jl1.lnl1i.llﬂ.ﬂ5-::nf“‘§( WMrumuk;

5 Lheck bleed,revovery lines for isplocemesnt . defarmitn 3 u&:ﬂmk [ubnda o poer for Gl

6 Uheck hydenvlio,pncumatic contmol systems for Icel%g\! s fEte) tion, damage ;

T Check fixing; -:"|:-I|r'||_-.-._1|1'|g devices of Blowout prev 11!;.1‘;-‘:1}!& E‘lr Inoseming , delormmaninns

#  Uheek valves for shiesimg ,melomcoom, damag

9 CUheck cable Tor damages check calile r:r~1 firt |1r:--::-nmg, and gheck whether motor

apLraies propetly
I Check whether mongoring Fqlll;ﬂ-ﬂﬁﬂ -e-1r-= are i gond conditions,
l: e

14.3.2  Ezrthguake desiruction to wt'E ,\lf
I r|1

Bazizally  imracr re;mpmz ted. dizplaced ; hnc:lc'-._ hoke , kill manifolds aren't
deformed § valve fen'l 'ﬂi"rllqu:'l.' |1m-| ui progerly seotirnn L AL TUTE 2 o 10 g

conditions : blowoua: |.'|rc1.'L~1111' ? 1% i good conditions: grogng %Yﬁrﬂ ol oil-grs scparator and
5 Laf
ihﬁ }k

shall Be classalied svcordmg to the followimg -

flare hiren II '|r:u|:~.|-||t'||; al Blowand IITI"n.'i.'-"|I|I.-':I' 41 uq 1 |l:'||"’-:|-||l'|!|' Thiere st leaks I|gI il

hydraulic, pneamatisg
z M|r:|'|r il '|

ther: is =J|.|.,hLQP I |'|}"'_:|I!'|lIJ-.L PrREUmal cun

vt of cahhe r-.. fastener biolis heves
f
1r|

alisplage y

témn; and manual lever l%d
fpind gy anchcrs of P'I'E'h '

z-_'rﬂ%l'

sened atghnrlrs bleed, recovery lines have been

pngd flare Biave been lonsened alightly:

sprmanail lever hos been defommed slhightly;

'Il1l: pier has bieen iled; pe Mt "Ll_.| pipreient has been displaced <lightly; part of valves
hase Ium ke pand part of manitorng coupment . instruoments have been dameaged slightly

3 uderate dammiige: wilsgas separilir, ere, verhcal bante powiler Timk bave Desn iled
abviowslyy hvdreaolic, pnenmitic control systems have been locally leaked, discomnecied: pant of cables
Irave been brokenppart of fastener belts bave been deformed s pert of sgquigment s been disploceds part
af bodies of manilolds, lines have been delormaed s few welds have been cracked s valve hes falled:and part
of manitarng epmpment inateaments have been dameaged:

4 mevere demage: cil-gas separetor, Tere, vertical bante powder ank have been woppled and
destrocted ; mose of hydesolic,; preumaue contenl svstems have been destrocred; mose of bodies of
mariladils, lnes bave been delormed; welds bave been fzsored; and most ol valves, monitenng
squipment  matruments have been destrocted |

5 Collaps: hydraulic svsten . ¢hoke, Rill manilolds have been deztructed severele s and Dleweoot

preventer stack has been destrueted severcly.
14.4 Well hole

1440 The ellowing ahall be checked when well Tnle sulier dessretion Trom the earthoguake :
1 Check welllicad [or displacement;

aﬁﬂ..



2 Check cosing for deformation . dislocation: aod check Liling s lweering dolls lerstckings

3 Checkdrillng comsent for leak-olf averllow Ckick and well blowout:

4 Cheek cpen interval for collopses check Bling, fowering dnlls for sticking pand check for pump
blocked during pump stertup, sphation.
1442 Farthguake dezmuenion raowsll hele shall e clazsified acecrding o the fallogh

r
r

T Besicully intacey wellbend 2 free from displacemeni; casing isn "L delo loacated; thire 15

ny leak-nll. overllow . ock o well Blowno ol deilling contenes theee 15 . pamgStackad dusing pomp

Atarling . cirvuluting s lew upen snterviels hive collapsed stighiie s and Iil'li? i Jowering ol drill EA T

stick; ]

2 Munor damage: there oz shaht leak-off of dnlhng. con 1:' et amilervals are collapsed
shghtis s few hifting, lower drills are stick shghtlyand there wm nphlocked du NG LT SERFTINGE,
carrnlatangy i .ﬁh

_ ﬁ;&.ceminﬁr has heen deformed shghily:
many open ntervats bave collapsed : lifing,

3 Moderate damuge: wellhead has heen dispe
there aa Ginle leak-ofl or overflow, kick ol 1]|‘i||it|. N
lovweerdrills are slek obviously sen therne s IJJJ 0 fﬂn blocked during pump starting  circulating ;

4  Severe damage: wellhead has h—wm] severelvycasing has been detomed severslv:lerge
ylatif ol b establesheds drilling s stick;ond there is & great

By comtrolled weell hl-:n'-'.-n-u:;r'
5 Collaps:sleve had ht'ul L|1:I'l.| erely cdistecaredsand L iz ot ol conteol,

)
e P
KD S
%

ared 0F open mterval has collapsedsa

dezl of leak-ofl of dnlling content ar



15 Offshore platform

1501 Statlonary platferm

15.1.1  The fellowng shall be chocked when a stationery platform {Jfﬂ?ﬁ?m tion from the

sarthguike :

1 CUheck jacket structure body and all of joints connecting with qunrﬁl for destruction:

2 Check poinrs. skor plate, bracket plate al trestle triss “m‘z‘ﬁ destrierinn:

3  Cheok deck surface, key brackel plates keel, Irdmt_%:rﬂ =5l “IT'.I:| check staircase, hendriil
fror dedormatinm g

4 Uherk nelicopier deck for deflormation &'. ""“\ "'t.;,

5 Check iving guarter sirecture rrrde-ﬂrrut
15.1.2 Eerthguake desirociion Lo slaticnary M m.@(:%‘hr- claszfed according wo the folicwing

1 Bazically mtact; jacket strusture Jms!.-.'*r—,n%i alLef tubular jomts connecting with platorm deck are
i gl‘;-:_'ld comdhitsnsy whalar jomnts il |'|f g.—f'l{l-r pplate ol brdge tross atrecture are nogaod

%ﬂﬂt el fmrm. are i good i:l:»f&gi;nh. starcase, handrail have

Tieen delarmed slightby saned Ii'-uquE Ju setire i in goced condit

conditions: deck surface . key brack

2 Minur danape: iar.'h‘!q'l chure body and all of b J.1.'-]||,|».| stEromcring with obadform deck
higva hean damagéd sh .r-,’r".mﬁ ints, skirt plate . hracker ﬁ'pq of hfidga trnss atructure have been
ddeformed :-lij.{l‘lll:_-';tiq_%m El:'-' bricken plate, l-r'-:kl -_FL.-JJ]’I:' I:'ﬂ‘lf'a:thLtu deformed shphtlv s siarcase,
handrail have heep de if; helicopter deck 15 basi h;&j conditionsgand living fqoarter stnieture

'Wya%n%z;ﬁy':
s age: fow positions ol

!-

hine Tieen defio

smn body and all of tabolar joints comnecong

cip_,-l.' have been defarmed l'r-n;l'.-t'ca Cpersiticnis of Wilimlar onis, skiel phite  Brackel plate

ruxs strutture have been delormed; [|:'.|u deck sorfpees, key bracket plates, keels, rames bave
heen deforfveds few starcazes, hmdails have been delormed severelyy helicopes deck Bias bien
deformed. lovally; hiving quarter #trecture has been lovally deformed, dlieds and main structore of
plartarm has been deformed slighthy

4 Bevere damage: few posiions af jackel structure hody asul all of ubaber Jomnis connecting with
plartorm dock have been soverely deformed  erncked s fow positions ot pobular joimes skan plae, bracker
pliate af bridge trass strocture have Been deformed severely s Tew positions of declo surfe, key bracke
piate, keel, frame have been delormed severelyy mum strecture have been delormed: lew posiiions of
heficapter deck have been deformed severelys fow positions of liviag gquarter strocture have been
severely deformed. tited ;and mam structure ¢f platform heve been deformed;

B Collapz: mainstmstore of platform has been zeverely deformed Jelred or have enllapsed.
152  Hottom founded rig

1321 The ©Huwiog shall be checked when @ bettorm fowoded rig o sefler destroction Trom the
sarthgunke ;

1 Check matand s tububar joentz connectog sl platfocm deck for desteacten:

+ B2 o



I Check colwmm, bracmng, wbabie joits, skrt plate. brackel plase Detweenn e aeod deck for
destruction:

3 Checl deck surloce, key bracket plate, keel, frame [or destructicns and check staimeaze. hindrail
for deformeanon:

4 Ukeck belicopter deck for defarmation 4

5 Check hvimg guarter strocture for desircizon,
15.2.2  Farthguake destnortion to bottem foonced rig shall be clasgsiliod .-m:.s:rlj n;}%lhm Tollowing s

1 Basically intactz manl body and s okl oints commectng. w Tr-l.l"'llr deck are mogocd
dondittons cand Lving quartar structure s e goad conditicms - Tﬁ 4

2 Muinor damage s mar bady and e tubulie soonts L'u:l.lltuli@éh"ﬁh-ﬂﬂgfnn deck are basically i
good conditinns: tebular joins. skin plate, bracket plate uﬁ..m]u -qg;l*bran:ms{ structures hive been
delormed shghtlyy deck surface. kev bracket plare, kegh, {pﬂr,!ﬁa;. ﬁ'lﬂ |].'-|-:||:.l':|. e goail enmlimons:
starrases, handrals are brsieally mogoad L-nn-:LlJu-n nad "F[_ quarier structure has been deformaed
slightlvsg 1r -,:ﬁ

3 Moderate damape: there = local |: ; aﬁ?ﬁdl bodws keels, frumes, cable penctraticn
connectans in the mat have heen lacelby le'rréi' ﬂarmed few poamings of decl aurtace, key bracket

plite, kel ame bove been defom t-,h.l'l_* tions of staircases, handriails have been deformed:

helicopter deck has been detormed ThvIng quarter acuctare ha.-=._] detarmied locallyyand mam

-

structur: aof platfarm has been delorms 4
4 Severe damdges ll'ﬁ: 2 oaevere leaking al mal by il [ﬁ.er.. cehle  penciration

BT TS :,'li-:ll‘l.i i The mat '|_' 'ﬁgf"n EVer |-'|_|. |||-.I|:-r||-u| |||.*r-.|r||'|.t' I‘,.I'F'lllll '|1r|-:'I|L borac I-l!i:_'I |_|'|.'|“' ail mal

shell have been deform
hiave heen d:—r'mrﬁd"ﬂc

rély ; column. bracing, skif p]d&‘."ﬂdj:'dl'.kﬁ.l plaie between met and deck

¥y lacal helicogres derl-tl?u;-' dgtpdeinrmen severelry lacal hiving quarter

iy

'_u%%vt been deformed u:'.rr:n: rrlﬁrlﬁr ructure of platferm have been deflormed;
A

senuctiire of platform has *i’e\

153 Juckup rig

atrugture . sla

rely deformed . tilrad or have eallapsed.

The Tllerwering shidll B checkesd when a gockup o sofler destructes o e earciboquake
1 Check components of jacking system lor delomation. damags;
2 Check seals of jacking svatem foar delormanion., seepiges
3 Lheck pile shoe for sinking;
4 Cherk moulded depth and joints sonmerting wirh deek for desteccton
5 Cherk holicopter deck for de farmationg
6 Cheek ving quarter strocture fne destructnn.

1532 Esrthguake desiroction to jackup mg shall e classilied secording g the ullowing:

I Bazically imtact: jacking teansmassion system s o good conditions: seals of jackmyg system are in
pond conditionzs there 2 0o sinking of pile ehoe s moalded deptl amd joins connsetizg with deck aee
good conditions; helicopzer deck 5 in pood conditions:and living quarter structuee 1= mogood conditions;

2 Minoe darmage s jacking rrensmisgson svatem has heen sightiy defrmmed , damaged ghydeaolic ndl
comporents of peking svatem have been delormoed sightle s there 1w shight sinkeng of pele shoe: monlded
dopith and s eonrecting with deck bave been damaged shightly s heleopter deck & hasicelly in good
condilions sand Lving guarter strudure bas been deformead shehily;

|53|.



3 Moderae dimage s operaticn of peking traismigsion system has been 2tucks seals of jacking
transtnission have been deformed, and there 15 seepage from the sealscthere 15 obwvious sinking of pile
shaesmanlded depiloand Tew jeing: connecting with deck hive been destructed s locil helicopier deck tas
been deformed; local living guarter structure has bees cracked: and main strocture of platiorm has been
defarmed shghily; . .; .

4 Zevere dumape jpeking ransmossion syvstem his beens delormaed :-:ewn;_:]ﬁ.rm'i:a apeTation s
heen sturk severely: tew compements of acking transmission have hieen |=fnrmﬁ?rf*tn wirrely, and thiir
aprraion bas filed; there 18 severe seepage Irom 2eals; there s severe ‘i}ll ri ol pibe shoe; moulded
depth and tew jrints gonnecting with deck have been destructed sgyevely; an_r:q:' ar deck have bpen
aleformed severelys ving quarter structure Bave been severely -g-:;. beaial el s il mriiin stroslure of
nletdorm have been deformed; o 4:)

5 Collapz:mam structore of plarform has been sevempde r'|.|* |I_;'IE_|'|'|}-‘:5 ilred crhave collapsed,

154 The ma pl‘hpnt
'h
1541  In addivion o the relevant checks = pgﬂg,;.df 5"’.Lz1.""5|:l-:. 141 el this standard . the Iollowing shall

he cheeked when the main equipment of obis }ﬁ;; it :'I'n sufler destructinn from the earthogunke ;
1 Check workimg decnicls: mcl (ﬁg‘ tfﬁi@ d-:'rrl-;if. wrsover dernck land ther bases commecting
with plarform dor dizplacermenr, d{?rnﬁ']: a s
=
I

3 Check cantilever Beam rals wectiens with deck for dig Arisgn . deformition

Check platform |‘.|F|||..'-I.a1 fighting and pewer supply & Hl ribiy i-:: sysiiems for destreiion;

Lk by I k!:-nullll: 13 'frl-"l-: ..;;f al ||1 1l ] lear ilesirue ||-:|||_; _.1.

CReck egu 'uﬁh 1é EUPPUILNE strecturng -ﬂd formr or de formution
Check fﬂlﬁ@

1542 Earthik %ﬁhlﬂjuilﬂlﬂ 10 the main e UIpERL ore platform shall be classilied eoeording

=L I “S P

gre ol flare towes 11||d;§flﬂ t;m lrase for dearruetion,

fri THE {-::-Ilm.s'm

%ﬂ; intact s working dermcks :lll‘ﬁlj'-.i'l-:l“-l."i cotmeciing with platforn are basically mogocad
1 Y

sabilever beam: handeail= and their L'-::nnnr_rllnnt- with deck ame m gond conditions; fow pipes

Al D of poveer iistobotion estem are e gool conditions: prodocticn nelies of plalfmn are
good conditions: couipment moeduls supparting structure 15 basically in good conditions: and natural gas
flare boom and fare hoom baze are i good conditinna;

2 Minor dameges working decricks end their bases connecting with platform have been deformed
alight'vy eantilever heam handrai's and their rannectiona wirh deck have heen slightly displared
deformed ; few pipes wnd Tnes of ballast, Gre protecton and power supply & distribotion systems hpee
heen deformed shghtlyolew posinons of production aeilives of plaform have heen destrcted shightly:
erquipmment module supporting structure s been deformed shiphtle s and namreal gas Dore boom amd (arne
boom base has been deformed slighily;

3 Moderate dimage: working derricks and their bases conmecting vk platfarm have Been
displaced . deformed locally; cantilever: Beamn handreils and their connections with deck have been
digplaced . defnrmed locally: few pipes and Tmes of hallast. Gre protection and power supply &
diginbutem sestems have been delommed locelly: preduction Reiliies of glatform heve been destroeied
leally peguipment medule supporiing strocture bas been ocally detormed, desorueteds amd natieal gas
[are boome and Bard boom base have been defomned locelly

A
k|

o



4 Severe damege s local working dermicks amd  their Bitses cormecting with platkarm have Been
severely displaced titted , distoned  deformed: local cannlever beam handerils and their coznnections with
deck Iivvs heen severely displaced, deformed; lecal pipes and fines of Ballast, fiee protection and power
supply £ distnbotion systems have been deformed severely ; local production faclitics of platiorm kave

heen deatrocted severely s loeal eqinprvent madule suppoming grencture ez been deffrimed woverelyand

[l natorel grus Dare Leaom and Qare boom Base heve been de formed severelv;

5 Collap=smain equipment members of platform have been Hrl*.ll'-r-lllj{‘rﬂf:"'r ABsruret] ar have
collapeed; ballast, Ere protection and pewer supply &0 distribution systems have lost Uueir opereling. wnd
contral functinns; production Taedities of plattorm have uled compl ka ent madule suppnrmng

ire hiadr base have been

Atructure has been feactuced or Bas collapseds and natural gas Tla anbig!
£

f—"’,ir"rA N

AN

fractured or heve callnpsod.




16 Ground production facilities

16,1 Beam pumping unit

16.1.1  The follvwing shall be checked when o beam pumping unit ilj[fthoi‘l%ltru tion from the
sarthguike:
e . i 1 T’”‘
1 Check foundaton for displacemiont, crack
2 Check support Tar delormaninn, thsplacement amil :'uliapﬁ :iﬁl{ w:—lq]u. frar mraih
3 Check borseherd | walking heam |, equalizer , m LA i i reated cormponents for

deformarion, displacements check plitman arm for fracti r]}ﬂrhﬁ:c imter welght lor displacerment or

shedding send cheek ware Tine and beasn anger Toer da: =L
4  Check metor for dsplacement or I’u‘.-ti:-mngx %?rm behs for shedding;

5 Check reducer casing for crack; *J“:"-h’i‘_,lﬂ't" ﬁ‘\twa;ﬁt and check whether miput sl outpoal

shalts rotate smoothly;
-'F"" o
6 Check wellhead seal fores R.F-E]I.d‘ _;1r1{ elecrne cahinet for damsge,

612 Eerthguake desomaction to ?ﬁ‘)q,ﬂm g unit shall be o |H"1ﬁ|l|l‘ %"ngll'lﬁ o thie foltowing
Lal

1 Basieally inte |I-f-:'||II||'|a-|I|-:'|II i displacemient, crag ol of prmigping uni =

abvioasly delormced amd dl*-].%] vl all lol witds on the simsow ?L-ﬁl e fromme cracks horschead,

witlking heam . 1"'-!:|II"|||E-|"'.(I'-'&:P1'T| ane their related rnwprn::%p(;,);n*pn T damaged; position ol counter

weight isn' L change Eq\\ ¢tric cabinet and belt dIEJ’-l:l ctrunmﬂ"i_iﬁ sasl there s seepape Irom seal of
& |

wellhead:

2 |"r"||l1 e s =light displocement or il‘:l‘&:ﬁ{uuhl i hag heen mduceds few anchor
bealrs havr. ’ﬁ}irﬁ il few welds nmosam LQQ:E ¢ heen erackeds position of counter weight has
Tiven nf&i_;‘ bt Tiwerry shed or T I'-lrl'i']‘ax‘sjllu' fras bewn eacturedyaind there s slight Teaking
seal iﬁ%n :

3 Miderate damage; differential dhaplacement of foundation has been indoced ar foundanan bas
been parily crocked; mest of enchor bolts heve been loosened; whole pumping unit has been displaced
slightlvs there is luhe nil leaking ar redurer casing; hearingz herween heam and samaon post hody,
berween walking beam and crank have been diumageeds and moter snd electne cabinet have heen
damagead ;

4 Severe damage ;s severe differesiel senbement of foundatcon ez Teen odueeds Tew welds on
samscn poat bpve been hessuredopiman arm has been delormed s watking beam and horvsehead havo been
shedyand bearmgs of mpurand cutput shafte have heen damageds

§ Colleps: sovere diffcrential settlement of foundation has been mduced; base has been fissured
severelyy redurer casing has been lisgured: samzon poar has heen deformed ae has eollageed s and crank

has Teen fraciumed.
6.2 Blue elephant

620 The followmg shall bechecked when & bloe elephant suffer destraztion [som the cnrthguake s

1 Check undatiaon Jor displocement. crack

ﬁ .



2 Check Irwme and s relited components f6r delocemation, displacemienl atd colliopses check
wields for crackzand check guide polley ceoller for dumage or shedding;
3 Check balance mechanisnn reversing mechonizng, steel rope, belt, chain aml their related

components,wire ane and beam hanger for dameges

4 LUkerk metor fnc displacement or lnozemng qand cBeck belrs {or shedding or fFactire;
. ) ! ; b
5 Cheok reducer casing for crack ; check Tube ol for seepagesand cheek 'p.llﬁﬁl%

shafts rotate smonthly q "1,

npul amd oulput

b Uheck wellhcad seal lor seepape sand check electne cabine: Tor da:&r_— ':.'.L_ﬂ
22 Earthguake destruetion to Blue eleshant shall be ¢lasaifed I||:' :rrrllnq.,} it ghe following
1 Boscally ntpet: foundation = free froan displacement . o sarmson post body of puipang
anit t8n "t deformed end displaceds all of welds on samson [;Eﬂ q:%r ‘EE' reo trom crack; guide pulley,
raller, balance mechamam . reversimg mechamam and the fl.ﬁ.}:'-l]jﬁ |1:ti|1¢_:|1q'1 [% Sren r-:|.1r'||.ﬁy-|| motor,
¢lecine esbinet and belt aren’ | damaged sand there 15 ac.ﬁ'ldg;L ?m wellhead;

2 1.1 nr dﬁ.n‘l-lgl‘ f :|_||g|'|I |-‘||-\..'I|Ill||| PIE Or o fﬁ’%‘}ngﬁﬁhdﬂhhn I'lFI"'a hl"-l-l'l il'llllll-lifl.: il Iqll.'o.' IR I

belis have been locsened; balanse rm.-;.hmu::ﬂ}j# Ly saged shphtdy; moter belt has been shed or
tractuced ;and there = shight beakong o 'n'rF'm:T
3 Muoderate domage : dilferentgl disp |:|t el foundation has been mduced o foondateon has
been parily ceacked smost of anchor, %ﬂvr been loosened; few wiel da sam=an post bady have been
fissvred s whels pumping wnit s bed fﬁklwﬂwd it dnd outpuE s %
afl leaking at reducer cusing; ;ﬂ1. tor ened clectnie cabinet hav lw-ﬁp o
d Eeveip ||.'|'.'|.|E -’ﬁrlrnﬂfll Frentiad set e ol f-.:ul"%r

[ Toe parateds there 1o Tule
gt
Off s hewn inadced hearings ol inpul
and outpul shofts h{ i ;Ign‘:im.d.n_v-:.r'-..lnh HlL‘Lht}l&m hsfecn darmuped; wire Iine, steel rope,
helr, chamn hm-f,_l M '5: ey detarmed or fwr-num-.qih Ei:l?}llllc,-].r roller have beenshed

5 Cel :;: %:tdl”t]’t‘nlm] seltlement uf

fizsiice dﬂﬁm;ﬁ :.H
; \‘ :

16.3.1 -T e Tolloweng shall be checked when oil wellhead assernbly =oller destroction em e

I:Lu hﬂ:m been indoced; reducer cesing has been

&1 bnely has hean 1I|T|"ﬂ~:ﬁ have paflapsed.

165 Ol Lﬂl:mud assembly

carthguake «

I Check cozmg bead spocl tubang head speol, tubeng bead adapter, tee, spoal, top connector for
deformation or seepagejand check connecting bolts for leosening, celormanen:

2 Uherk cazing henger, polished ead sealing devics for defrrmanan . 2eepage;

3  Check master vabve, wimgvalve, chaoke valve swaby valve for enalfume oo

4  Cheek pressuee gaoge for malhmetion or damage.

16.3.2 Earthguake desiraction to il wellhead cssembby shall be elassified acconding e the fofiuwing:

I Basizallv antaet; casing head spool; tubing head =poal. tulang bead adapter, tee, spocl, top
gonmnector aren’ © deformed gthere 1@ no seepage from cosing hanger, polished rod sealing deviee ; master
valve, wing valve, choke, swab walve are fre¢ from malfonetions and {ew connecting balts have been
losained

2 Minor dameges cosing head spocl, whing head spool, lobdng aeed adapler, wee spoal, Lep
gonertor aren 't deformeds thiere 8 no seepage from cazing hanger. potished rad sealing device; wing
vabve , choke connol be opened/ closed properly s pressore gauge has Giled or have been broken; und part

'I' .

o



al cormecting Bulis hove been looserncd;

¥ Moderete demage; casing head spool, abmg head apool, tubing head adepter, tec. spool., top
cotmeior aren’ T deformed pthers & slight seepage Trom polished rad sealing devics, tobing head ymaster
vabve swrab velve cannot be opened fclosed properiv;and most of connecting bolts have beon loosened

4  EBevere damagecasing head spacl, tilvng lead aponl, tibing head sdapres

£, apnnl have been
deformed; there i leaking a1 pelished rod sealing device, wbing head; masier iy valve have

failed cand part of comnecring hols have hoon Iracnired; s

|'

v

& Uellapsz wellhead ascembly has been boried; cosing e ﬁ]:mj[.mﬁﬁrﬁjﬁqd}mﬂul chubing bead

adapter have been ceformed soverelycand there 15 jet leakage.

6.4  Gas wellhead uaﬂnmh%)

16.4.1 The follewimg shall he checked when B W ﬁr.-mi %"ﬁ' -|'|-||_.|.- sulfer destroctan (rom i

<

fange, connestor lor delarmation or gas

carthueke

1 CUheek casing head spool, tobing head 4%
leakoge s and check connectmg belws for Icherlwrdg’i;
eakape;

2 Check cazing henger for dernfn'mhm

Licizis

3 Uheck master valve, wing valy etk I'1?[rld.|.'|.-l.ln:q.'ll':J[I'

4  Cheek pressure gangs for T1 o o damage. P
1642 Eerthguake dessroetion Lfl y eod assembly shall be o T e ording fo the Tollawing

1 Dastcally I‘.iliji.'l.*,l.'éhlf ?( ﬁpﬁnl.mh:ng head spool, upp !'.r

aml casing hanger ére (o
fow anchor belis haveg I:d,,(‘i

2 Minor |1w.ﬁ'}3§.'
there i =ligh .1 ' [rean connestor and w...!|=5-|n|:llc T
ha-.urallinngﬂr fion of pressiure gaug %W? nnrmaly and few connecring baits have been

]fll'il'l'".l'.l'"
% ente demage: casing head spocl, whing bead spocl, apper Munge have been: delormed

gitaren ' | delormedzconnertor

okl :-||_|._“|'|'|.|-||_-'r '.-.n'-.r: '.-'.-lllg".- -?.Il:lli'l'ﬁl'q_' th'I.-' Frcim et fodciang: '.'|r|-:]

eried i

||‘:|q head spanl, Tubing he Ty per flange have heen deiomred alightly:

ening and closing of wing valve, choke are

abviuuslvs There s leaking a1 conmector ol casing hangers master valve cannol b opened/ closed
properlyiand most of connecting bolts have been locsencd:

4 Hevere damags: casng head spoal. tuling head spoal, upper flange have been defarmed
abvioushysthere 1= leaking et connector end cesing hanger; master velve has Laleds and part of connecting
heelta have bpen fracrived:

5 Collaps: wellhead sssembly. has been buried; casing Gead spool, tubing head spool copper Dangge

have heen detnmmed severely pind there 1801 leakage:



Appendix A Estimate of direct economic loss for earthquake

destruction in petrochemical engineering

AL Estimate af direer economoe Inss Tor carthpuake destroetion in ||-.1I'l.'||'|'|I.'E|'|I-.:"i' CIE N ing

eacluding the damape mesolied rome other reasees Belome the e rlhliﬂ.;l-:laérl:. .«h:l.--' cotnply with the
tallvwing hasic principles; 1./

I Boscolly mizctzestintate shall be performed cecording c--kIu! J[lthlm_r'-::“"t"l. pee sl reduired

2 Minordamagesestimate shall be performed aceords g 10 r|1'."*ﬂ.-l-.l.:ltl.ﬂ1l rehabilitation cost required;

3 Maoderate damage; estimate shall be ||-r-'rr-:lrr||!-ﬂ ur{-nrd;-lng" ta the cozts requred by actul
K |1 F"‘.-

rehubiliteton and the costs ot repleeing {ow partss
4 Severs damage:(or the eagmesnng "'I'I'J"_h"ﬂ'lf'.“‘._ﬁ‘l H'I “ieal of replagemonts, repairs, esnmate
shall be perfenned wecordug o actual repleccoagt ﬁ@-‘}mjll T poslE;
5 Collaga: for the enmneenng '-'.-|||.1.-::n.-|1{¢'|3|'|'ﬂf;-llljl'ﬁ|-"ll'l value, 15 net value shall be estirnated by s
currenl prce multaplvimpe by : -Jt'pn:-..ﬁuﬁ?,ghulur. The walue of the deprecioton foetor shall e
detemuned based cn the related |pf_uf.!.t>|n!1i:n-. of the nation. For the Eﬁ-ﬁnnmng in use excecding 115

depreciation life the Tower limit or *-ir"F‘rﬁgﬁi.n"‘l]'Ir shoanlid be sed, f;,,_ *'-;-" N

A2 Count ol direct coon qmlﬁ [ossh and authentication al ~.ur'.r.l'|r|1ﬁ;;|~<tﬁlllu siruenon classification of
'iiIILII SIENCLreE e i I.H‘HPI—II F:Jﬁ ||E'1r\-:|| hefmieal "”é"""' r"'t— -:p#“ 'F_aq |_|-| rlormeed .-II.I.-II"'I||r|E tey e [orinil
roquirements n 1 .-L|-,|||_ u‘!u.. '-:2 1 drd direct economic luqi?-’;ll L'.Lrlhq"uaﬁL destruction of por unit shall T
Fummarized AcCo |..|:-_' F?-ﬂu* Hormat rerpuirements in ;&:h[pf'i,»..w Z

Tuhle .LH 1'.,!. ,.i.'u'lhmhr.'ul.i-nn of enrthguoke dﬂwtlir:&ﬂ;ﬂ'ﬁtﬂ“ﬂl und count of direct econnmisc loss

i " 5 -5 a’r-b} i . 3 1
Name -I'II':ulJl_! -',L *I i at i _-_* '-l Linit: Ten chausood K&
1. h‘{, r 1l| d _'l"l_i._ I-. b ELTHTTH |
*-"'u . W ameal T Eunhyueke wenl
"'| r'|'.,| ..I-l'rluuu wevrkzhiyp | I trns

.' eni il Hagiin (SR
[nvrmssiy

Meree wiwd o e ol el

Cluanlty

Livprraw alearthiunks dedtrineliim

Lamcal winrat

SonlErnl et al
et

[& (ST PP T

Mlicar dmmnoge

WMderame damage

Seeer dumngs

Culliges

T okl thie 8 o b

EITHE L= ]

Peepariad Ly Elhcked Ly Liate ol copletion

Mt Sare sind dnndihiog =l e mes

Ukihers moay Lo inopet s b setl s dor me et atvorchg o he arosd s inns
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Explanation of wording in this standard

T Words used [or different degrees of striviness are explamed gs follows der 1o murk the
differences in implementing the requrements af this standand,
11Words dencting o very strict or mndaloss reguirermenl
"Must® 15 Used for athirmation, 'must ant® tor negation, \ V
2 1Wards dencting o stnct reguiretiient uhder narmal Lfllm@
*mhall" 15 used tar affirmation. 'shall not® tor nngﬂT_gJ}F
3)Waords dencting o permission ol a shight choee o 1 p{;q:u;!n af The maosT sutalle chonee when

. %

congdilzons poerrmil:

"Should® iz wsed loralfirmation,*should
410 av" i used 1o express the opuon ﬂ.lﬂ}ﬂ : Lmes with the conciteaal permil;

2 "Shall cornply with..." nr "Shall mae %j.uﬁ'entpmﬂ- af. " as wged inthis standard toondicate

that ot is necessary e comply with the q{cw stipulated in ctber relative standards and cocdes,
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