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EHENAS 300kg (AFF) KRFETH O THENUZRIRETERFBETHD
NIV EREEICEH S CE, REEEICH T SHEFEOEZEIC DL
TEOBIABNDLETHD. HH. 2014 FFETICHESN-ETHEEND
300kg (BFF) UEDNILIBFEDL 2 T7IE. RROLEBYEEEHDR

0t 88nELH TS,
300kg i 12.5%
300kg (Z2A%F) 34.8%
500kg 26.4%
87.5%
980kg 25.9%
1000kg kL E 0.4%

WERHRTD
#) 889 [25% Y
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ZHA - ZRALELRED— FeERGRADICKEELRCEERESE. ZOK
ETHBEREERFICLYVRBRIREHMIESETREY— FRICE L/
MEREERT IHBRAETH> T, BEOEANS/NIILYEENEOE
TEBRET S ENAREGERIERREAZZ LS,
b) BN - AR EBHMER
B - A ARRERMES & (X, /NLYETREE 10 &% 3 50(2)Ic
EOHDHEDTH-> T, BRI ERIE K5600-1-7(1999) ZFH—AREAERS
E-H L1 BAI-FE7H : KE] (LLF [JIS K 5600-1-7] &Lv5,)
[CHRET HBHIEEFZ LS,
c) B
BEBMEE, FEREBRUBZEREZEALBAOBRHELS,
d) iFHELLIRER
BELGEE (X, BMEBEEROERBITDI LTS,
e) REYSS
RERUS S L, BELGEREESEONICH I FEEROHSD
BEx%ELS5,

1.3 BREEA
1.3.1 —f&
NIVOETREIEEIEE2EAQ)IZED B30 PN E O EHIER
BICHERARMEMEGERBRZERT S58(F, 132 RU133ICEHDHE
AlIZE-TITS,.
132 REFIEE
ARG HRRZEAT A EEOREFIEEIX.1.3.21 R 1.3.2.2
[CEDHDEAITRSTITI, B 1 ICHARMMMREREEEICLIBRE
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JA—%7RY,
1.3.2.1 BRI REPL
FHMEMEERRE. TNV EBOETREFICHTIESE
(KHKS0745) | (LT TKHKS0745] &LVv5,) D 2.4.2a)1) BRU2) I
EOHLELEERRELTITS,
1322 BEFIE
ZRARHMIEGHERIC L DFEMIRREE, 1321 ICEHSMELEER
2. 2 [CEDEHFHEEZLITL. BELEALICK L TEAREINEGRERD
BRATESZLEHONLOERLIE. 3 ICEHDFIBIZH-TITS.
1.3.3 REXHEE R VTl &
BEARMHAMRGEHERIC L DERIRREE. 133 1LICEHIERICEET
2EERBEEREL L TRE (FHEREZET. LT 13318V THEL.)
T 133 2ICEDHLIEHRICEET HEETEE & L TREFKZROHIE
5175,
1331 REERSE
KD )M D A)ETICBIF2E2THNEHLZHRET H2EHLET 5,
a) MMEERBREMEER LRI LU LOBKRIIAZEDRFE ST
BETHDH &,
b) XD 1) HFETI/IFAVITIHDEEICET HSFMMBKR UK
R RICEBFRREZAISIETHS L,
1) BEARORLZD-ODRE
2) BTEIBESI 500kg LI EDRBERFICFRIBHHEE
3) NIV TR OHERKRE
4) NIV O ERRE

(EBRxt R EBAL)

RERR R EPALIE KHKS0745 & Y RDDRUVQIZIBIF 5 & T

O EFHFRUBABRFORSEAREROS . RFRFLABRFLARET
BEH (LUTITHOORIEWND,) 2EH. BRREEBEHBOLED 20 %
LLEDERS

@ BIEDIZ& YEE LIzE5 2R 2 BB

(#F - IR VRGBT EEERE LAILIZDNT]

KHK REREHEDIRESR 24 £ (REEBRAY. HMEGHRRNEE
BLANL1EERE REA+RIEBLANIL 2EERKSE 124) #XRELT,
13 MDEERER S (RFEHR% 41 &R Z2EAL. B MT ARBREICE
2HE IR EEBEMICHELLGELN S, TOHE. HIRFFEANIZE T 5 RMEREH
XL RDT-, TOHER. BE-IBREEITAIE CRMEREEIRBICHES
N, BEAMT RBRERELELCLANLICEFTHELE, -, &F-IIEEE
TLTERBLANLEOEITERICAEBE LT,
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c) BIEE b)IT/BIF H2 VLTI DREIZE N TIT S MIHEGHBRDEBIC
B9 5 +00 R (RIMLEICEYT SEBRZEEL.) ZAITLHETHD
Z &,

(ZRAREHREHRORBICET 2+ TREBRER T H2ENTI)
ERRENREHBROERICET AEF IR EBTLLETHS S
&

d)

E YV THMFEESRREMEE®R] L1F. —REREABARIRIERER
ROBRELIEHHRGRE TR D FHRABRR N EER L —RHAFE
ABERIILVE—FHRTS Y MEEOBRIEMNREGEEICRLIART
Z U FFEERRERMNEERZL S,

1.3.3.2 :f{fiE
@A (X, KHKS0745 M 1.3.4.2 ITHRET AEEFHEL. N D.1.33.1
DIZBITHAEHFHBRET HETHITNIXE SALN,

2. FPlERE

2.1 —f&
FRBREIL. 220524 FTIZEDBEZAITRLTERT %, ZNDI5
BIZEWT. 2205 24 FTICEDBHFRHBRED S 5—LULDBEETEE
BEBDNILIFTEICONTIX., ZRREMIFERERENERTELR

LD ELTEY L. KHKS0745 D) 2.4 DIRFEIZHE > CTIEMIEREEZ1TS,

E - SRR

MT LRJL 1 | 46%~83% (F1J 64%)

MT LARJL 2 | 49%~88% (SEty 70%)

(ZRA MT HERIZERE : 95%)

% CCTORMRBHEDL, REE— AHT-Y ORME 41 ErREEHE
LTEELEDLD, RAFORMBRERIEXRENOGR/IMEFTERT,

#H %R
90%~100% (T3 95%)
90%~100% (T3 94%)

ULDHEREREF A, REXREOKRERMHICOVTIE. SEORHEICS
EL-BREEDHELALEZEEL. ROOIML@FETIHBIFHETOER
EmRd HdEE LI
@ HEMRERRENEERLANILLLEOERMAEETHSZ &,

Q@ BEHRADRED=HDRE. REBRFITRLIBZHBRE. NILIFHED
SERREXIF/ NNV FREOETREICET 2 EMMER U BRI TITRE
BRBREEISH L,

@ HIROIZEB/IF VT NMEEDRIZIT S HIMHREHRBROERICET 5+
DITEER (RMBLEICET 2REBREST.) ZHILETHD &,

@ (EE MT HABRBEREICK D) A MT HBROERICEYT 28F -l
BTLEETHLC L,
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22 BENSICEHT 2BRE
221 —#i%
BEE, 222 [THBIFAAEICEYITL, 223 ICEHHIEEICERLE
(T 5L,
222 BEFE
1321 ICEHLHELEERMRE LT, BERMMUICHBELIZE. BFEDFEQ
EFREIKRELEZR, BRICKY . ZEABOSIERROMERETS.
2.2.3 BIREE
U, [FAN, B, SKMWEOZBEREZIENGNI LEHREL-LDE
B LT 5,

2.3 REMOBKICET HRE
231 —fi%
BEER. 232 I28IFH5HEICIYITL. 233 ICEDLIEEICER LA
(FHIEEE SN,
232 BEFE
1321 ICEHIELERMRE LT RD a)h b O)FETICHBITLREEZ
T3,
a) BRI —CEEHERAL. ZROHHKETEIENORBYSSORIEL
73,
b) BRICK Y BEOHIKETHEELHTNICES TIBRENEREEHIRET 5,
c) BRRICKY., BENMOZRRADNCHOEEEERT 5,

[ZES ]

H1RUR2D&SIZ, SV, [EANEORBESLIENEFEET HERRIE. &
EROMNEICERRA (RIE) AEFEELTLSAEELAHY. COBEF
KHKS0745 IZfELy, SV ZEBRELZEZ., BREBAZT 4 0 F—MIFITEL
YoM E S, BEOHMIRERBRBRELZITOLENH S,

A, SV, EAh

X1

CAESOMIK]

BEREOBRDSI B, BEL—FEOBEBERICEEEZRETESTIOHS
BERELTE, RBEYSS, FEERBOMRKETBEE— FREDOEEN
Elfohd, PERECEVTIE, ChoDBEBOMKEZBREMRELT
Bk, BERFICEIYHoMLOEREIT S e LT,
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2.3.3 BREHE
RO D E OFETICEDHIEEDONVTNICHLEE T HEDEEHKET D,
a) RBRYESE. 24mmUTFTHB T &,

b) FEILIHERRIZ(E. RE S — FOEBERICHREERETEETNDOHIHEE
g, BohTHDHI L,

(REYSSICEI SV IM4TUT]

TRk 26 FEFETITHRA MT HABREZEA L=/ LY PEERRUEEHRA
DRBYBSEEARTImMmBEE (BELZLOIRE) THoH., FEXFER
EHORBYSIICOVTIFRE24mMm UTE LTERASATHE Y., EREIC
BIL CHEEZREELISHIEE LT,

(AL I ORAKICET 50 5147 7]

R 26 FEICER L - REHEEHFREIZS T, B 3 TR FELIERE
DEZEEFRICMILIZ4 mmOAIETOREENL88%THY. HBHKHEE
BTSN L= 4mm QAT EY (6 BfT) ORHE 100% (6 BRILT)
FYBETLTUL -, BELERBORENEZEL-CLEIEETHLIZ N
5, CCTlE, BEV—FOEBEBEHICEEEZRIFTETNDHIEENGL
CLLEBONTHEIILEVEEHE L TERNLRI SAT) T EEITT,

X ZCCOBREERIE, REE 244288 ELTELELEZED,

JL
. 2\ T EE
X

pic =)

i —m O

4 BELmSEDODISA4TIVT

X 3

BRI OB ERAR
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c) BHEMOEEREICIX, BREV— FOEFMHIC
BNCHDGL, BOWNTHDH &,

52980

Foa

ZRETHEENDH

(BHEBOZEREDY 547 ') 7]

SICREYITI—C7—VBEICKDBEE—FIL, REMNELEMES
NTHID, TVBEDGEEITHL LSO, COFETREI—FNDEE
HICHEENE CHAREMNH AN, TR 26 FEDREICHLTIE, B 6 (<
RIREDOY Y FEOBREE— FBRACHESICH LTEHFETEDILE
HEFEL=, &=, BREZHI CLETRALEIHIEEEGONLDIEERZL
nd, COESIT, RABARICEWTHERLEHANTIX, Y/ BETH
STHREMEANDEZIZTNEELVWILDEZEZONDD, FEITELST
F.R7DLSIHBIHBEANCAHAEHE S ZBEE—FBRKLEFEET S LMD,
ST, BEV—FOBERICREERIEFTIEENDHEIANZHNLENT
LLBONTHAIZLELEFHELTERMEBI SATIUTERITHI L
&L=,

6 NUBEICKBHBEE—F
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24 BREICET 5%E

241 —f%
REIX. H5H1LOH. BERRELD/NILY FFEORBRX REBLIIC DL
T. BREE V4T BEROAEEZABICIVIBEL K. 2421288175
FEICEYITL, 243 ICEHHEEICERLGTNEGE S,

FY BREEE, NIV EFREOREEENRIERICHE L - BRSO TR
=WLVS5,

2.4.2 BEFE
242105 2423 FTICESHD ECAHIZK - TEEREZEET 5,
2421 AEEE
EEAEICERATIEEIL. XD a)hd )ETIZBITHHMEEEZET S
BHA - AR EHMES (LT MNEEF &0 &T5,
a) BEFHIZ.OmmHAS 1mm EFTOREFRETETSEDTHDH &,
b) BEF DL EREX. 0.001 mm LT ET 5,
c) EEMHRURERAIZA MWL LEL CIIRIEAZER (UT MR
ERZEE] EW5,) [E. BZRBEEHOREEEXITIERH HHEIZH

K7 IUBEICKDBEE-F (N2HHY)

(BEZEDODEBEOFEDRHEIZDONT]

BEAERICE > TIEEZBEPRISFBELEIHBICEHNBEVOICRY ., 20
R, BHMEBLY LEENEL LI ENDH D, TR 25 FEICENT, BE
BETo30EESTHVEDLERZRELTT ¥ AREBOEERE T
ofz, TR, BEEZT o -TOWEVLDIIEEHOEEDFEFFLNS
ETHEIN, CHFE. AERSLEDREMEDIES DELBEHERNICESIT
SHAEREDREEDIESDEFIESL, —ATHEEZT>LDIE. %
NOEDIESDENKRELLLGLIERIZH ST, D, T TIEHEEDE
BIIWLTHAERMIZEZRITSZEE LT,

CRIEZEEIZDLVT]

4

Tk 25 FEICERALLATEEDEHRERAL .
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WT. REMXMfTTONI-EDTHSHZ &,
2422 AEEBEOKIE
BEEBOKIEE, XD aRUD)ICHBIFEHEICELYITS,

a) RIE(F. HERAT. &BRP (LHMIIC 1 EULE) RURBRZIZELT,
RERZEZRAVNTITS, COBEICHLNT, RERZEICE, .
ANCHZEDTFROBEVWEDZEFERA LETNIELR S AL,

b) RIEDFIEIZE L TlE. REFTOEEXEMNRET HEFAZRASICH
S>TEET S,

2.4.2.3 BIEFIE
RIZRIEX, BRIZCEK Y., 1.3.21 IZED S EEIHEDBHMERDEIEIZ,
=, ~ZH. Lh. [ELE. i, EVHR—ILEOBERMMNFEL

BWIEZHRALIZE. RO ah b e)ETICEDSFIBIZHLTITS,

ZOBEICTEWNT, BRIZKY ., BIERMAERINI-EEE, BAR

WMIFERERENERATERVBO L LTIRY KLV KHKS0745 D 2.4

DIRTE 2G> TEBRREEIT S,

a) BREEFIT-BEEOAEIZIGL. RO 1)XIF 2)IZEH SHAHEICH
STIREAEZTORAEREEET 5,

1) BREZ T -BENGZGES
1321 ICESH DD BEL IR 5 B L ET 584
ERAIIZ£9 20 mm BN TSN TH > T, HZEBALITIA > T 50 mm
FRAGUVDHERTERICSERTZ LU LEOEREAERET S48,
REFHRFRUBBRFOREEBEBOS> . RFRFLABRF LN
RET LA SHEMFEAMIZ 50 mm ZBAEVEERNIZENT
FERICERHF-AERITIULDERMETHIEMNTE D,

CAIEZEBEDORIEIZDLNT]
JIS K 5600-1-7 MZE#—HEAERAEZ—5F 150 : @A|—5 7 HREE] @ l11.
Ak No.6 IR &l ITHERL 1=,

(EEAEAMOBERICK DHEREOLEHRIZDONT]

24 ORER TBMBOAEHKREUTAEMOEENBEHREICHL L
BT EZZFIZEICELEDTHD, D=, 2423 IR BERMESR
T HEEIE. TONLY BN —GREICKHEBEEZME L TULELAEE
MASNI LMD LR LEEBAAZBERT A LTBUTELENEER S,
EoT. BIEFNCERET > TEREADIKELEHER L. 2423 ITRTEER
MaNFEET HHEE. ZRMT REEEZOBEANSKRNT I L E LT,

(BZREZT-BERENGWGE OERERIEDRIE REE]
BIERIEBELREICEIE D FA2ANEFE LI AL, BIERIEBE
LEIHER D 549 20 mm LIADSEREICER(TA I L & Lz, £z, FR25FED
RERRELY BEEFTo-TOWVEVLEOTHNIERIEMEZ 50mm Ey F
ELTHBIEBEDIESDENTNIEERELBLHEN >z, TDLS%
B 50mmEvF) EHREL
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2) BREEET - EFBEAHDHIES
AR VDICEDIFIEZHERT 5, COBAIZE LT, HIEE 1)F 50
mm] EHBDIE T20mm) EFAZFZDIBDET B,

b) AIEC a)ICE VW THRET SAERIT. FRT IEEHD TO—THEE
[SHEfLTE B VLT 5,

c) BIEIX, BEMEARET 2FTHERYRL TIT o1&, —HIERY
EYDAERHKEIEMULE LTERL, TOLEDAEEDNFIFE
[RE & L TREERT 5o

d) BIEE, BT a)ICBIEFHE LAIERISH LTRESFO TO—TH
FIXR—DEMICHLATEIENTESLSHEZEL D,

e) TOMBAEICIRL. FRT IEEHFDORERENEET SFIELEE
FEFENHIBEFENIZHS,

E 9 BELGEDEEEREHO IO —IAREICEMTEAN EAS

W=, BIESIEBELHETNADS 10 mm BEBN-EMEEET S
EMEFELLY,
243 BREE

BRAERICEITIEENDSIE. RRDEDHA 200um UTFTTHDHC &,

(BZEZEZIToBENS 156 DEEAEDAE REE]
BERFZET2OHELDOITOVTIE T 25 FEICKRE LI-AEHERANTH
DTHHTH um B TELSD2EAELTHEY .. COFR 25 FEDOREHREM
5. BIEMREE20mm EYFICRET S L& LT

CRIEFIEDFFMIZDULNT]
JIS K 5600-1-7 TZE#—AREERAEZ—F 150 : BA—F 7 HKE) 0 11
A5 No.6 fEsiE] (THERL 1=,

E 212201 T)
BEIEEESBMEIXAENREETIZEENZ V-, BEFEMICEESRELTE
FLLWERZEIRICEEL=.

(FEEHIFREIC DL T]

TRy 26 FEDEEFIREICET IAERRICEDCER 27 FEDEREES
RIEICEIT 2RAMRL Y. B MT REFZEZEAT 5B ICRLIFESEH
REgLEELICH T, HhD. ETHA XN RETREODAIZTERETE
IRE 229 ym ZRFAMEDIFZELTHIENRUTHD E LTz, LHKEEME
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3. HRARMEMEGHERIC &L D ERIRIRE

3.1 —f#g
ZHAMEERRIC K AERERER. 2 ICEOIFHBREIZCELB LN
IVOBTFED 1321 ICEHDEREXNRE LT, 3.2I128BITHHEIZK YT
L\, 33ICEDHIREEICERLAITNIXE S LY,

32 BEAE
3.21 —fi&
FEAIHRGE AL, 322 ICEDHIABEEFFEAL T, 323 I1CF
OBIFEICKYERET B,
3.2.2 HEREZE
ZRARMMEGHRICERY AHBREE . AEBRARICH L THIE. i
DEARVBED=ZDDIREZEITS S NTE, RBRADOTIK., Tk, #
B, KEKERVETOMUE (BE. KT, GERVAMR) [CIELCTHE
ULGBRECHERCRLICHKBTEDSLDTH T, HhD. 3221 i
3223 FTICHBIF2E&H%EHREL.3.224 ICEH B MHREREBRICERT S D
DEFT S,
3221 KEB
FRALEMMRGEEOEARERIE. R1ITRTEBY. BEXHLSE
LREREHA-BZRLEBRED— M SHORIBRERERAEEL 1

RUZER MT RE BEEXRIZBVWTHEET SEEINEHBOEESRUVAEE
EE LT 200 um #HFIRMEE L 1=,

(FREEEE(CDULVT]

HEBREEICOWNTIX, BETHHERA MT ZEDMEE. MK, BE&. TEF
[ZRET M ZHL L CHIB T 2D TG <. B MT EBOEAERK
PENR—VITKROONDMRERUBEZTHEL L. Th o ZHI THRICHEE
REBETL. BT E2LOTHILELEEHLELTHRE L .

[EBH#ERMIZDLT]
ZEAMT RBLXHE () dOELICRIRDICHEL. ChEEBOR
AERE LT,
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HUTE=BDOVET B,

R A
| BEAR MR RE
BREREALE | BTea |
BEL—FBEA |
BEL— b | 2EHY |

TSRFyHE
Tq4ILLY—F

X 1-EFARENREEE DB

FY R1O#BICEIEEATTON-ZHARNBIMEEEBED R AH 2R
2 2R,

X 2— I BROFAREMIREGEE (REHD
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3.2.2.2 1B HILER
BRI 28T, BARTEEHK Z2321(1993) MEMHFE AR FIEMR
LR 1I2&BEDTH- T, ETERET HDITEYGHADERS T
MERAKICEZ D ENTEDEDTRITRIELRSAHL,
3223 REREREE
REREAEEE. XD a)h s dETICBIFIHEEEZETHEDON DS
BREINDHLDOTRITNIEE DAL,
a) REDY
RECYIE. BHEAMLBLEREL— MRS Z2ERENLTHS
S, BEXHELFORBFENEZWSIZATEL LTHAT I L LI,
RERIBEDR., MEAFMEZEEICELSIEDLENTEIHERY
BEIEETHLDET D,

2 H3ICRECTOEKHIZERT,

b) BEI— MRS X
BREV—MESZE REDVEREY— MEORITMHE L. HERx
KONV ETREOBERICE T HREYMRRKIZE>TREY— M EK
MK BBESELENTEDIETORONSERT 20T 5,

XY M4IIRBEY— MRS ZDOESHIETT,
c) REY—k

BEL—MI RO D)ID HETICEDHRIEELZBRTHL0DET 5,
1) RED—MAICHATSEREMRUSBIEIX, BRIERE Z

(BRI BRI DL T]
HAESRIL S Z 2321 [CEML -+ D EFERTH L E LT,
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2320-1(2007) TIEREIREAER-FEMMIRIGERER-55 1 40 - —AR@RI) (UTF
rIS 22320-11 &£WLV5,) 9.2212& %,
2) BE—FOFRIE. 2RO TSAFYIET 4 ILLL— FDNE
MEMBET D LICKYIToIEDET B,
3) REV— M. HMEHOEENEREERTE., hD. HIERE
SREARAEOMITTHAHREMNI Y FS X MR ITNIER SN,
4) BEIV—FI BB MRS ZICKYRBRAREISERESZD
FToNBETHHTHLLEETEADTSAFYIRITIAILLL—
FOREIZ—EDREIANHERS . MO, BROBBNATREE 1258
BEZETDIHLDTRINIELESEL,

Y ®B5IIREY— FORSBIETRT,

M3-%&ECT BEF) HM4-—BRES—MRSZ (ERH)
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HM5—-®&EY— b~ (&)

3.2.2.4 HEBREE DAL
FRARMMIRGEE L. D a)IBIF 5 A ER I TNIZE LA K
Y. RDD)ZEDHDMHREEZBEL TSI LERRELEZILOTRITAIERES
TO, GH. BRAMEMEEEEOREEENE L COMHRERERETL.
LEZHUEXENSRD D)EHILEMEEZEFTHLDOTHHILETR
T HRERERIFAE DR Z R T -IGEICH > TIE. ZORY THLY,
a) MRERERA X
RO LVMS INFETICHBIFSHRERFITx L CEARMMFEEESE
L. BMEROBEEITS,
1) REAEI 800 mm D/\LY FFEDIRRE L RIEEDHMELZET S
R L=, JIS Z 2320-1 D A FZARZEELER /v A2-15/50 X% A2-30/100
FEAF YL, ZTOLIZ0.5mm ORLEEOEHRT-HD,

EVAREERBRA G ALIESTOHIENRBEICKCERT DL SIS,
BB ET—TERAVTHRY TS, COBHEICENT, BELET
— TN ARBRERABRROALIET ORI EE o TIXE LAY,

(BABREEDMERERERRIZ DL T]
ZE MT ZREDHRERERE. XABFRICELT, BEARKRA. JIS

(JIs HER A/ Z L L 1= 1ErERERR

FER

ARV L—2RBAZFERAL TIT o RRARICKYITS2&EL
T=o
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¥ 9 BRUBELLTIE. OHP 4 LAY —rHE, ESHABMD TSR
FyHo—bEFERALTH KL,

2) B 6ITRTBEHEESEIC, NEAH 800 mm D/\LY ETHE "ORF
BERUBBFORSEBENARET ML EMYH L. L&Y

(AT ETZMI L= BEHRAC & HHRERER
JREHIBRAENE 200 ym &% BT, T ZTOMHEE

YHELAIZHLTRD 2)05 25)FTICHITAMIZ2iTo1-%. | AOEREE 200 pm KLE & LT,

200 ym L EDERZERITI-2 D,

2.1) MBEMIZEOBEPLAEICEY, B7dh, ODho®FTISRT
BRRICAIZET Z#MIT 5,

22) ALEFTOMITEK. RS 1.5mm RS 0.75 mm, 1§ 0.2 mm
L35,

23) ALZEITOTELAZEGF. A7, O, ORUGIZRY ERATIZE
(+% 3 MIF+0.05 mm, @R UBITRT EATICEK TS DIE0.1
mm &9 %,

24) AIZTOAAIGE. B7H, D, QRUGITRYEHMICEITS
LOIXRAAMBF L QRUBITRIE/MIZHKITDIEDIETRFA
RBF L FTICHEDSELOMIT S,

25) ATETOMIMEIX. B7H. QRUIZTRTE/RIZHKTS
LOFBEEE—FhRrffEE L. D, ORUGIZRY ERTIZEKT
5HDIEBELERSNSBMARIZ 1 mm BENT-EH E TODE
FERET D,

D UMY HE LONRELDBEDE, 2.3 FEBOBRKICET 2RE]
[CEKTHLDET D,

RICHAY S EEHR
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) WILVITHEORFHRFRUVABRFOREEBENEZRREL., IS | [BERMREET L2EBERBRAIC K H14RERER
Z2320-1 ICE DK HAHMMRERRICK Y, BELEHRVBEE | RENIICEAAIZTOMRE 0.2 mm UEFT A, EREOFERMGIE
— FLIZEVTHRE Sh =R EE Y20 T, SUBREY | TOYA LY ENEN, ZDEH, CCTOERIX. ¥V L—42Eh, BE
ERROBREERMZHRD & L TERREEMTREEBRNERATEZSET | TREEDBERMEZAT /UL PN ORAMMAEZT Y H L. BEHER
DBFEYERESITYY L, HEVYHLAIZRHLT200 ym LLE | FZEEL, EROBERMRICHT S 4EREEZT5. RECELTIEAL
DEEZEZITI-£ D, ETDHE ERFRIZ 200 um & LT=,

EY JL—2ENGEDETICEIBMRBMERENRLET S,

(B1Y H LA Y HLE)
7=V BTHEYI Y H L A Bl

[——7*.— msH
s Becvaens
- e

f . 3

57 A2
J J Bl g
,

i

K8—ALETTDMIMAE
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b) HEMERE
BEARMMRGEEIL. RO )RV 2)ICBIF 5 MHEEEH L TLVRIT

NnIEE 570N,

1) AR a)lCEH B HEERERICK Y. BIEE 9D )M S )ETICEBIFS
EHBRICERITONLETIIR L, BEA DHABRLGEMIEZRIERN
5LDTHD &,

2) HIRE D)ICEWTEN-HMEROR X JISZ2320-1 ITED<C &
KEUHFEHREEALSEICBONIHMEROR S LRAREE
THHZ &L,

3.2.3 HEA&E
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b)3.2.2.4 a) 3) TR AEH
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10#ULEET S,

e) BWithlE. REICH L TRES/2ELEH L TREY— MImb
BPMEZFEEZELEE . BEY— FHNOBRERA RN DIKEED
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FNENERRETS.
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h) MM EEOBREL. MREEIAER I EERIZTS.
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ETRELIEFELIEE2EA(DITED BNV FEONEDFHIEREICE
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TRk 27 F£EIL6.21 RU 622 [CRTIAEZEIT o=

6.2.1 BELLEERE
FRE 27 EEICER LIV FEORESIEEREREOEREABTRURAESRS
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® B
PEL-BE/NILIEHE A1 HD A5, E-6 DD E-7 ETOHNERE
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EOHIEIZE W T/NLY BTN RRE O S UE. FIEEXRRICTEHRTF
DEMFICLYSTNTE, BENRINSI DDy T VI DFHAEZEIC
BLWTRLONBAERICHINAVNTILEMELDTH o1,

6.2.1-9 HEHERIK A4 RV A5 DHMEIRE SV

@ RFEERIZxT 9 HHEMIRE R
AIEEDICTRINEERICEYRE LEERBAEFRZXNRE LT, &
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TENICK ZHMERIIRE SNEGMhofz, RNT, BREMERRIC
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E[IDOWT., TNTNORKERUVTEHEZTYT ., SEERAELLRE
NIV BHEIL. BRBREFROKIEVLEL. BRhBMAESUTH 1=,
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% 6.2.1-4  #HELERIK A1

£6213XELEITERRDIT T4 V3 —EERVRRAERORXIERVEHE

————

was | g |7 PEE HAE 2(%)

wES | B (mm)

gx | T8 | ®BAx | ¥#

A-1 5 0.27 0.24 4.4 4.0
A-2 5 0.23 0.17 3.7 2.6
A-3 6 0.54 0.18 5.2 1.8
A-4 5 0.20 0.14 1.9 14
A-5 3 0.29 0.18 2.8 1.8
E-6 5 0.27 0.20 4.3 3.2
E-7 8 0.32 0.12 51 14

x
x?

5548 -FRER=RLHMDIEE (mm) — 7 545 ~E&/MEE (mm)
BAE(%) = 1 3V5 -HEER(mm). R LEBOIRE(mm)

YUy - EFROBRAEDFEER &

TEF BE | RBEE | vy -Es | VMUY -BEBE | BRE | 53U R T 773
&Lz RE | HRE(mm) RIE(mm) (mm) (%) LEFER S (mm)
1| s | - - - - -
2| mum| — - - - - -
3 A% | 5.88 6.09 5.82 0.27 4.4 0.23
4| mmm| — - - - - -
5 fREr | 5.88 6.20 5.99 0.21 3.4 0.23
X =T [FRIETEGD S ERT GEROBEAKE UVEML B WA HEER)

#6.21-5 WHEEBRAKA2 1M -HEFROBARAEDFMER—Z

T R | e MU BRI | VY -BREBE | BRAZE | 5 MUY -HIY AYT 7R
T RE | wRE(mm) RE(mm) (mm) (%) LEFES(mm)
1| ##R&e | 5.55 6.34 6.26 0.08 1.3 —
2 fREs | 5.88 6.23 6.10 0.13 21 0.10
3| mmm| — - - —~ — —
4 fR&R | 5.88 6.23 6.01 0.22 3.5 0.22
5 fR&R | 5.88 6.27 6.04 0.23 3.7 0.30
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#6.21-6 HEERAKA3 7MW -HLEFEROBARAEDFMER—Z

L HE BEE | 7 MUy -E&/A | VMV -BEE | BAE | ) MUY R AT 72
Eli wE | RE(mm) HRE(mm) (mm) (%) ABRE(mm)

1 ARAR 8.83 9.66 9.50 0.16 1.7 0.18
1 AR AR 8.83 9.68 9.48 0.20 21 0.20
2 AR&R 8.83 9.68 9.55 0.13 1.3 0.10
2 AR&R 8.83 9.64 9.48 0.16 1,7 0.15
2 AR&R 8.83 9.66 9.53 0.13 1.3 0.10
2 AR&R 8.83 9.66 9.48 0.18 1.9 0.18
2 AR&R 8.83 9.67 9.55 0.12 1.2 0.15
2 FR &R 8.83 9.65 9.52 0.13 1.3 0.10
2 AR &R 8.83 9.65 9.52 0.13 1.3 0.10
3| fRIRE 8.32 9.50 9.43 0.07 0.7 —
3| fRIRE 8.32 9.55 9.30 0.25 2.6 —
4 AR &R 8.83 9.70 9.52 0.18 1.9 0.25
4| EIRER 8.32 10.35 9.81 0.54 5.2 0.30
5| fHiRE 8.32 9.81 9.64 0.17 1.7 -
5| fHRiRE 8.32 9.83 9.70 0.13 1.3 -
6 FRER 8.83 9.63 9.51 0.12 1.2 0.10

#6.21-7 HEEBREKA4 7MY -HEFREOBARAEDFMER—Z

L HE BEER | 5 VY BN | DMVY -BREE | BAZE | ) MUY RV AT 70
AT RE | #RE(mm) HRE(mm) (mm) (%) HALEZFERE(mm)

1 Y 9.56 10.34 10.14 0.20 1.9 0.20
2 | BEEE — — — — — —

3 AR&R 9.56 10.28 10.17 0.1 1.1 0.15
4 ik 9.56 10.35 10.20 0.15 1.4 0.20
4 fR&B 9.56 10.36 10.26 0.10 1.0 0.20
5 fR&B 9.56 10.34 10.18 0.16 1.5 0.30
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%*6.2.1-8 HEHERKAS 7MW -HLEFREROBARAEDFMBER—Z

L HE BEE | 7 MUy &/ | F VY -BREE | BRAZE | ) UY R 45772
S wRE | REmm) RIE (mm) (mm) (%) HAEZERE (mm)

1 ik 9.56 10.20 10.03 0.17 1.7 0.20

2 FR&R 9.56 10.24 10.10 0.14 1.4 0.10

3 FR&R 9.56 10.20 10.07 0.13 1.3 0.18

4 FR&R 9.56 10.20 9.91 0.29 2.8 0.37

#6.21-9 HEERAES 7 MV HLETFROBAEDFMER—ZE

L HE BEER | 7MUY BRI | VMUY -BREEE | BAAE | 7MUY BT AT 7R
AT wRE | |REmm) RIE(mm) (mm) (%) HAEZFERE (mm)

1 B 5.88 6.33 6.09 0.24 3.8 0.36
2 B 5.88 6.29 6.03 0.26 4.1 0.30
2 fR&R 5.88 6.30 6.21 0.09 14 0.20
3 fR&B 5.88 6.31 6.11 0.20 3.1 0.21
3 fR&R 5.88 6.31 6.09 0.22 3.5 0.25
3 fR&B 5.88 6.32 6.12 0.21 3.3 0.28
4 FRER 5.88 6.32 6.19 0.13 2.1 0.25
4 AR AR 5.88 6.32 6.10 0.22 3.5 0.30
4 AR AR 5.88 6.32 6.05 0.27 4.3 0.32
5 AR AR 5.88 6.30 6.15 0.15 2.4 0.25
5 fR&B 5.88 6.32 6.07 0.25 4.0 0.28
5 fR&B 5.88 6.31 6.09 0.22 3.5 0.32
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#6.2.1-10 #WHABRAE-7 4 MUy -EITFTREOBRAEDTMER—E

L BE | B2 | vy - | VMUY -BEBE | BRE | 7MUY R T 773
S wRE | #&E(mm) #R/E(mm) (mm) (%) HAEZERE (mm)

1 fR&EB | 5.88 6.27 6.17 0.10 1.6 0.10
1 fr&R | 5.88 6.25 6.18 0.07 1.1 0.10
1 fRER | 5.88 6.22 6.1 0.1 1.8 0.10
1 fR&R | 5.88 6.25 6.17 0.08 1.3 0.05
2 fR&B | 5.88 6.23 6.14 0.09 14 0.10
3 | &ERE | 5.55 6.32 6.22 0.10 1.6 -
4 | EHRER | 5.55 6.34 6.26 0.08 1.3 —
4 | miRE | 5.55 6.30 6.22 0.08 1.3 -
4 | miRE | 5.55 6.32 6.20 0.12 1.9 -
4 | #iRE | 5.55 6.30 6.16 0.14 2.2 —

5 fR&R | 5.88 6.26 6.1 0.15 2.4 0.10
6 fR&B | 5.88 6.25 6.07 0.18 29 0.20
7 fR&B | 5.88 6.28 6.19 0.09 1.4 0.10
7 fr&e | 5.88 6.27 5.95 0.32 51 0.45
8 fR&8 | 5.88 6.26 6.18 0.08 1.3 0.05

@ HWMIFREHROBER
= 6.2.1-11 [CHMEREAEB XM RICEAEMIFEGHRZITV. BAA
FLRES. EFARBEREY/ XILTHRABESRIZBVTRELER
MIETRD—EZTRd ., MELEETIE. / AILTHREBEHICESLTIE
T—N—Z v TOHEHINTEY. F=. AARARVEFAHRAEE
[ZEVWTIE. Y L—2ENRUVF—NR—S Vv THREDFEAETHY . 1
BT Oo—rR—IL, MARUTBRKETHREE SN, BKESTHREEHS
[CRBIFEHRBEEA LGSICEETARESIAT. RAICKHOLL:
ETFTEBVIENDMAY, A—N—Fv T JL—2EnRVTO—
R—ILEEHICEHERHICHETSIIDERDOLNS,
BARAKOEAARMBFRUVERFAABRFOREEBEBICENT-ES
[C&EBDELDERDONLIETRERDEEEEXX6.21-12Mh 5K 6.21-17 F
TITRY, Fiz. E-7 ICBRE SN -BREFTITIBREHBRZER L
HF%#%X6.2.1-18 [Z7RT,
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% 6.2.1-11 WEBRASNEOEMFERERICK YRE LI fEREHR—%
(/ R=7 ANT HRBEES, B=AAMEED. RF=RFHABEN)
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*&6.2.1-12 SEHEMFGHERER | BEEBRE A-1

e | ®H | #F | RS
5 | & | &% | (mm)

BRI =B CEE

SC1-1| A h-4 10

SC-2-1| H& O.L. 8

SC-2-2 & V% 12

O.L. 8
hu-4 5

SL-1-1 | &F
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5 6.2.1-13 SN EEMIFGHARER ;| HEBRAK A2

BB Bt | &9 | KT

i SEIRR FERIERK
His=s & &% | (mm)

N-1-1 J X)L | OL. 50

N-2-1 J X)L | OL. 25

SC-1 & hu-4 10
O.L. 10
SC-2 A
hu-4 13
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% 6.2.1-14 SNEEMIFGHABRER  HERAKA4

i | B | =¥ | B - _
) SRR HEBR CEE
Hik=) K& £ | (mm)
N1 | ZL | oL | 25 : S
A 1
T S R SRET ! =1}
= g | - (<
\
N-2-1 | /ZXJL | OL | 50
N-3-1 | /X)L | OL | 50
) 30
N-32 | /XL | OL.
10
N-4-1 | /ZJL | OL | 30
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5 6.2.1-15 SN EEMIFGHARER ; HEBRIAKAS

me | B | 2T | R § b_

) SHERIKR feniEsk

s K& 2 FR (mm)

N-1-1 | /X)L | OL. 10

N-1-2 | VX)L | OL. 35

N-3-1 | /X)L | OL. 30

N-4-1| /X)L | OL. 40

N-42 | /Z)L | OL. 20 i el
o ' [ 1)1, ',"/‘.;‘L‘.
B s AR RRRARE
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N-5-1 | /X)L O.L. 20
N-5-2 | /X)L O.L. 30
N-6-1 | /X)L O.L. 15

g 2

\ mﬁmu
gL
Y

I
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% 6.2.1-16 SNEEMIFGHARER ; HERIAE-6
i | B | 2T | BEX

i SAEIRR FERIERK
Hix=3 (VA BT (mm)

J R
N-1-1 O.L. 80
)2
J R
N-2-1 O.L. 20
v

SC-1-1 5] h-4 10

SC-2-1 ] h-4 8
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% 6.2.1-17 SNEEMIFGHBRER  HERAE-7

i R Y | K& . _
i HMERIRI R
k= & & | (mm)
N-1-1 J X)L O.L. 25
WAL
N-2-1 J X)L O.L. 20
N-3-1 /X)L O.L. 30
' ‘..‘.'L“.li!!l‘.lll!lliU,![Illﬂuﬂﬂlil.’!ﬁ't'jf'.'f.".
‘.:. ‘V'*l‘ 1 .
ey
N-4-1 J X)L O.L. 30
12
#RAK
SC-1-1 A - 2
2 LG s L
: Twy@wWwwm4%y#A
“ig L EEEY
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SC-1-3 I O.L. 5
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12
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SC-1-1 5 2
=2

2 | 012343 3 9] 011
st -“av‘ Illigﬁ
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BRE®(1EE) FrE®(2EE) FRE®(SER) BrE®(4EE)
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EWABRAONRNERAZ N RICERREZT R, NEICITEEHEBEICTKOIUH
KOFELTOEN, WTFhEZFESURBRETHYEKRRLEZSUPHLAHICHEAE
FS5BBERBH OGN 2Tz, TS UINLIEEIZENTE, BE/NILVETIE L LLE
LTAOETHEHZLODRBDERAR SNFONS VMR TFHE L TULV =,

— AT, BMEERBREZERL-ER. / LY FIEREESMA DA ET (2L
3EBhbhbiEREFNMEESNEN, F—N—5v T, Y L—42EhRETO—HK—
W EDRERICHKT LD EBbhbiERmEEN M RH S, FRABICELCHLR
N3 &SGR REREIRE S, o1,

FEREROREK R £5%6.2.1-1912, UIBF L =B A DO WERRE DK R % X6.2.1-10
MN5E6.2.1-18E TIZRT,
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#6.2.1-19 HIMEEHERICIYRE L-ABREDOIBTEFR—E (B : &)
HWERERIK d—n— | 75— Jo— .
BREME _ g L—4 BRES M &
&= Sy Hvk R—JL
J X)L 1
A-1
£F
J X)L 2 5
A-2
£F
J X)L 1 1
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£F
J X)L 4 1 1
A-4
£F
J X)L 5 1
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6.2.1-10 #HEARARNEIRNE A-1
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X6.2.1-11 HEABRFAEKRE A-2

-65-



v o (SQUHEI NN |

g

- 606 -



(6.2.1-12 #HARARAEIRNE A-3
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(6.2.1-13 #HMEARKANEIKE A4
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6.2.1-14 WHARKRNEIRNE A5
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6.2.1-15 #HARAKANEIKNRE E-6
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6.2.1-16 #HEEBRMARNENRE E-7
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X 6.2.1-17 HHABRARERE 7 507—1
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6.2.1-18 #WHABRANEIKRE 7 3v9—2
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6.21.4 &

TRk 27 FEIL. TR 26 FEETICE| SHiE. BBAEH10EHLI D 15 FEE
DIRENVIEHE 7 ERUHARICE T 2RBRERREZHRET 50T
NIV BTHE 2 BEEWEEBRAL LT, BRRVIEHRERREICK 2RNBRED
BESIEERARELT o1

BEABRADANBERADERDOFER. /NILYEREONBEREICDOLTIL, BF
BREAERVHEEICEIOTHREETHELNLETLEZIUNHRSIA L0,
FERICBHMLEIDOTH Tz, TR 26 EEEFTORERREZR T A D L. SR
ADEELBRIZOVTIXETH THELLDTHSZ EnhL 5D,

—A. REEXRMEIZEAL TIE. LEBEICHFVDSUMERLGFE L TLEA, WTFh
HFEIVEETHYESKERLEZESURESUVISEOHLMNIBRAZEZHESE
BIIEOONGEMN o=, T, TSUONILIEFEBIZEWNTH., BENILVETE L
LELTAOETEH S LDODOEBKDERARSNFNSUMENTELTEY (&
ERFNLDSUDETICTOVTIEEMLGLDOTH . AEFLRIPAFHAZOAE
RERAENSAELSVOETEIRONT, £, BENLVEFERBERAIL. F
B6EEFETICHON-RAERRLRALERIZHDIZ L. NILYETEDRA
MEREDEEFELILICOVTIE, [KRFHEDHHNERDOEZEZERET HWEIL
B, WNILIETHEOREBENEE TIEXLIEE— FABHALHNICELGDS S LMD,
BRELIERICEALTIIAESBENREZUYB L CTRARIZERLTIELX
ABVWEDEEZOND,

RNT, FRABRAOANSREICHALEIMEGHRBR T EALHER. mEL
ETHERERIE. A—N—Fv T JL—FENDBZTORFEZLHOHTEY.
ZOHIZCONTH ITA—FR—ILRUVMAEE, BERFICHETIIDLEEDN
HEFTNREINTz, Tz, BRETOHETFEFENRE S zA, LEHBKE
Tt L TRBIFEARZEA L& ZAHETREHFNENT, =, 51V
F—ThHIDITHEILI-E S AHERERITERLI-CEhD, ETOEEL
ETBHILFITELGRULD. BT CRHERFICELE-RNERMRTHSEBDON S,
INODETEFBEEKRIEITER 26 EEEFTICERL-AERRLBEHKRTH
Y, EBEDENDELSHY T4 WILERKEIEEE ShEH T,

-80 -



6.22 NIV EEARKXRERERERNERE
6.21 IR RBRFELILEREREICHERA LLBEHABREKICH L, SSHICHESREA
DEBRRECERERICET IEENHRAEETINC, HHBRAICTKIESO
TWz P ARDA ARSI RUVERHBREERTHELHIC. COHTRAK
DAMEOHERIBENILVIFHEANBRADOE L VICEDOREERELTWLS
NEWHRT 50, HHBRAONBERAICE L ZSURSORTEEER L=,
FEAERVABTHERE 622155 6.2.25 FTITFEY,
6.2.2.1 #ELERIK
BEABRIKIZIX, 6.21.1 OMITRT FZHEIZBITA2EHERVRD(1)XIE
QIIBIFREHIZEDE, R6.221 ICRIERBEEZAT HIRENILY T
BRUZORNEIZEZTHHR (UT EFEBHR] EW0WS,) #FEFELT,
(1) &1
TR 26 FEAABRADNERERREOZ LM EZHRT H-0IC. HE
FICHEL-RZOZBEN. FRHEEN TR 26 FEOAHARE LT
BENLVIFHEERET, D, A—DRAML—U2 090 0S5
LP HiREZITANDNILYERERUVEBE AR (£6.21-2 [ZRTITEES
E-6 XU E-7)
(2) &2
NILVBETERIZE T 5BEREMS . BES. K. RFHORVEIED
MRS E, TONRVPTEUITHRTEIENMELS ., FEDRYRL
CREFEAICE >TERINTWLWDELDEZEZALOND, DI, BBE
HHELDOEEBEETCOERAEELAHIELDTHLT.LP HARBEEERIZEIT
PEBARENRUVEEREZRAET 5120, SEIFTICRLMEEHERATSE
RRABEAEICEDE, ROD. OQRUVDIZIBITHEHICHET HBENIL
VIR NICONS@DETICBITOIEHICHE T HIBENILYEFE (R
6.21-2ICRTEITEBESA IS ASET) RUEE A X (GHEICHE L TIE,
LY BTHEAFEIE S DHIERFED LP ARXIZDWTHREFD D ETL. &
NEWEELE LTHERT 528, FTEFTOXNL—SF2 A LP AR
(UTF TFERAAR] EWVS,) [TDOWTEH U TY VT ZETL., BHORK
DOMRUVERRBRZITo1=,)
@D LP AR HEENERM 200m* BEXIZEFNLUT
@ LP AR HEEEHNER 5000m* BEXITZFA UL
@ B—DRAL—R2U DB HEBEIND P HREZITANDED
@ NILT EREEEOMBH#IRIONS L XITRED-HIZEKR L ==EMN
BTWEDTHDZ E, T, ZROKDPFEOTHYMAATIZEALIZE
AN NRE N
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7 6.2.2-1

HARDDERE BEABRK—E

HWEERIA BTEREESD | NILOERE | YU T VIR =
FEE = Al e . 3
&5 (kg) BEEH RE(%) (m>/yr)
A-0 FEIERRT
A A-1 17 & 35 217
REMA 300
RER A-2 17 & 37 146
Higy)] A-3 14 4 33 7327
(A ARTH) A4 E 93] 980 12 & 36 9285
A-5 12 & 31 5975
E
E-6 16 & 40 1304
RER
HEEFE 300
b1y
E-7 16 & 39 1084
(EE)
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6.222 LP HARDEADMRVIERHABREDAE
BREBAARUVUFKERAR (UT IEZEBHARE] LWWS5,) OB TYvy
HEERDMNIZ. LP HRDOEA AR UVBERABDAEZEZRDQ2)IZENT
nwd,
(1) BBAREDOH T Y

BBHADY T JF, K 6.22-1(2RT 7 EOBERRADRES

AICEWT., ZEFOERENREKS YT U JBORE] ISRTE

Lot EIZ, ROOMSO®FTIBITFAEEXFIEZICEIE LP AR

DY TYVTEERE LIz, £z, FEAARICOVWTHREBKROFIEZEIC

Eo3EH TV ERRLT.

® ®6.2211RFTEBY. BENLVFFEORREFANOEER—R %
L. MERBIIEGHRER LA LICKYBFTIEEZT o 1=,

@ YT UTIERATIEER—ARWNMNIARIE, £6.22-2(TRT
EBYELT,

@ YT DRE. BER—RIEFHRmEFERA LI,

@ BENILVIETENODBEBHADY LT UF1F, REIE LT, KN
VO BREICEB SN REET DIETRIEDEI 30 % 5 40 %FE TOMIZA
2 & EFITT ot

® BBARDY T OJIZBRBEEFIEE. RO a)hv 5 h)ETIZBIF
5&EBYE LT
a) Yo TV IRREGDIBENLIEFEORBERFICEER—X %

it 5,

by YT U JRNIEEBARZFERALT a)lckUYURY R IHT-gEHR—
AROHEFENEFTRITITI,

c) ERWVWETHR. NURRITEER—REERT 5,

d) WL EREQRREFERL< .

e) INIRBD/NIILTERL,

f)y INBIB/RPIZETD LP HRDEKG)ZEFHATEDKREICEVWTER
IBEITS,

g) NEBBONILITEHL S,

h) 7NILY BFREDRIEFZFAL 5,

® NERB1ALU-VOERBHARADKETAEILH 3 kg & L. 1 HEERIA
LY. 2K YTYLTT B,
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X 6.2.2-1 /INERBADBRIE (X) RO T 7%DINIRER (B)

£6.222 BHRBARFEOHUT) VIJICHERT IEER—ARV/NERSE
Tt %

-ELTI B & LPAHRASER—XR

- IR— AR/ N KIL{HE POL

- £ 2000 mm=200 mm

- AL EEE DB L #REL L,

c (—B) BARINLE—HRBBREREORELZZ
[T DOXRERBRELRAFELANIILOARIZEDE
HRBREZTo-2D

- AL—F7GL

-EXISR (KR W HEARSHF

INBVRER - BTRERBES S kg (4FR)

- RIFELE ZFBAIMEESIE

SER—X

(2) BBARZEORA DR UVIERHAER
ROONS@DFETIZBIFBFIEFICHOERL 1=,
O BEBAREOBRADTORERENF
BEAREDOEADNIZENT, EEDNORERSRUVEE TIRE
(X, £6.22-3I1ZRFTEBYHREL=.
@ TESWMRUVEBRHABRDEMRSE
EENIE. F 6223 ITRIEETREZHBRT 20MAEEEHEA
Lf=o Ff=. BBRERIZDUVTIE, JISK2240(2013) I&IEFHAR (LP
HR)] @611 SAREEARAECEIEER L=, BOPHRUVESR
HERICEALEE. 7EHEE%K6224 RUEK 622512717,
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@ HFEHEA
EESMEVEEHERIL. 6.221(1)DEHICEDETEML-BE AR
2RRIKE 6.2212) OEHICEDETHEMULIEZB AR 5 BARUFIER
HR 1 BRIADE 8 &Ik & LTz,
@ FEEAMEITSBRORFHRER - FHEE
EEMITHTEEBE., DEBSRISBRAOKRETEBEIRAEFR
WMLIE=3DOXISHEEORETEEZEAREZEMLI-bDERILSE=D
nELT=,

+6.2.2-3 BATTORMRED & EETRIE

B 2 4 EETRA

* Jo/ssy
X TRy
7 JoELY
K H5 (C5~C50) —
L (C5~C16 £ TI& n-C10, C17 5 C50 £TIE
. n-C32 ZHE#EMSTE L., TDRTDRHBEE TR

L KFBREL-EZEEREL L1=.)
& CTFILALATEY
R F7AELANDTEY 0.5 ppm
#I CAFIAILT 4 K
R eME 1 ppm
i ALK 0.5 volppm
Gl DOA (FUEVEED(2-TFILATUIL)
L 0.05 ppm
%] | DOP Z7ZI)LEEZ(2-TFILAFIIL)
z AR/ =)L 1 ppm
D | K o S ppm
fth e = 1 volppm
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%6224 SHFE—E

NEE NI L NI LRE FYYFTHR R EEHE SHABHRER
Jony _ SM-6 RizEEBEN . A xR E. GC-TCD IZEA
X EiZH/EAT GC-8AIT 40°C AN L HEEER N EE
Jay 3 mmi.d.x6.0 m 28(TCD) (JIS K2240 0 6.10 2 #41)
B BUERT Activated Alumina RICEERRE i
JoELYy 70°C N L HEXREBRE Al zRibs¥. GC-TCDIZEA
GC-2014AT 3mmi.d.x 2.5 m 28(TCD)
Agilent 40°C(5 min) HEEMEAN S RABHRICEERL. A
biiba) _ KEHRKRAF 1 ) ’ B
B2 84EFT GC-2025AF | J&W DB-1 10°C/min AL n-THURBEE | BMEEMN-THY : nC10)ZFHML.
C5~C16 FtaHzER (FID)
0.32mm i.d. x 60m 320°C GC-FID [CE A
Agilent
50°C(2 min) HEAREREMN-F
p:: b Agilent Technologies | J&W DB-1HT KERKRAFT V1
10°C/min S UAPFN FUTaAEY
C17~C50 6890 GC 0.25mm i.d. x6.3mm & (FID)
390°C(4 min) (NC32)#)
fEE 0.1 um
35°C(5 min) BEHH(MS)E
Agilent Technologies | Agilent 10°C/min FEHEALF V1 ) R B
ERA . HEEMESN S XRBIHFITIREL. Z
6890 GC /5973MSD ¥ X | J&W DB-5ms 135°C AL & EIRAA U | BERME
3% . ERmEIERFML., GC-MS [CEA
T L 60 mx0.25 mmid. | 50°C/min =29y vy
320°C (SIM) E— K

AMERIE S, BKRRERGERE
EME A THBEL, AR LI-REEA A %A
Aronv bg 57 TRIE

B EUER Sanpak-S N 3.2 R EREHZHF i
Fiek® 80°C £%K M BREBRE HHESLsE. GC-FPDIZEA
GC-2014FPD mmxfE 2.1m (FPD)
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PHTEE HhS L hSLEE FYYTFTHR R EEFE S BHEER
BEERER(EF
BmEA I bk
Agilent Technologies | Agilent 80 °C (1 min) — ) )
(El % : 70 eV)) HEEERRESE, BEWETE LY
EE:S] 6890 J&W DB-5ms 10°C/min—320°C | N1y L e RERE
BRAFTVEZ 25 - ERL T, GC-MS IZEA
GC/5973MSD ¥ AF L | 30 mx0.25 mm i.d. (25 min) i
21 >4 (SIM)
E—F
TC-1 60°C(5 min)
_ KEXAA I KTHERBEHMEBEZTL., HHEEZ
A5/ —)L | BiEEMER GC-2025AF | 0.53 mmi.d. x 60 m | 15°C/min S VULFFN HEXRERE
itz (FID) GC-FID [ZE A
fEE 5.0 um 250°C
=L T4y ¥y —R(BERBEX)
Ka
THIE
HEzsibst, BAENAHMER
[P

RETICEA
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#*6.2.2-5 NTEESE

FK R R MRIREEE
s

[IE S B EHMKRXMRERET
PRBEL . ERLUERMBAF v E1H4 Y
/03 757 TREL.

h—ILT74viv—ik (ADFK) ITK
KEEHZEAL, EEFEICK YKL
HRAPKDEEZERELT=.

MEENRXMEERRET

BRIEARZEZRYHLTRIEL=RICE
ALAIELT

5 AR [ RARHE

EE-ToHfk (EXE#H) #LP AR
FIZEL. ARDERESZHRER
EELLERLTHET S,
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6.2.2.3 RERED S URD DT EDRESE
% 6.2.2-1 [TRIHWHERIK A1 DD A5 FTO 5 ERUVHEAEBRAK E1 RU
E7D2EMEUICT SV NILIEFE2EZRIRE LT, AEBREIZHEITS
EEVEFAOFHMBERCIURIDNEEZRDO(NRUQ)ICIEBIFHFIEZEIC
RWEELz, AAEICZRSIFIEIO—%K6.2.2-2 2R,
(1) BERRE
NBRELHENRICERREZTL. BREMEZHERET 5,
(2) NEPREDERIKEDFMAE
ROOEVQIZBIFHEE Y NI EFEASRKREICELC-SUORD
MRUHESREZERELz, PTERREREE6.22-3 15K 6.22-7 F
TIZERT,
O TUER
BENLVEFEASKREICASVTHEMNARIUTH > THIZEERD
EITLTWAERDIVERRIC, X #EHF (XRD) 2L YEBERY
IEENBRREEIDRAEETS EEHIC, TRILF—HEE X BOF
(EDS) Ik Y BRI UVEAICH T 5. BRRUBED 3 THRDEE (X
TFEEE) ZEELT=,
SUBRA PR RECLOEERE. XD 1N)NSINETICBIFEEEY,
1) #WERERIK A
BRERIA 5 Eh D 3 EITETE
2) #WHERIKE
BB 2 E MDD 1 HFTEE
3) WABRIAT S Y
BREBA 2 E NS 1 HFTEE
Q HEEE
AIEEDICEWVWTEE LI-ERMERFULICIERENEITL TS LR
NOEFEXNRICHEABREZ/TL. BREZTEET SLEEIC. ABSE
DEBMEOERRUV S VR EERT 5, bl EFEY4/07
F545— (EPMA) ICKYSEBEZSUITEFENIHMATIYVYE VA
17U, BREFICE T2 IUVERIETEDH DD THEIMHEREL
fzo BEEBREOXNRILAOZERIIRD 1)MD )ETIZEBIFREEY,
1) #ERERIK A
WERERIA 5 Eh D 3 EFTETE
2) #WEBRIA E
BEARRIK 2 KM D 1 BRTEE
3) WARKT S
WRERIK 2 EH D 1 EHINRTE
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FEmERT || & URREHBRARRIEE
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S UEREY AER R EY
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1. XRD THERESDEEZEITS
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M1 2 3 4 ¢ 678 oF
R A 1 8 9l

X 6.2.2-3 HrEESRFARSIRIALIE A1)
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RER Fr R E (E-7)

6.2.2-6 WEmEER
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6.2.2.4 SAEHR
BEBAREOEDAMRUVERRE. ASNEZRED S UBSDAHTEDRE

BRERD(MNERU(2)IIRT,

(1) BRBAREOHI MR VERHABROIER

BREBHAREOESATRUVERRBOMBRERVFER 26 FEICERE LTz
BREBHREORSPHERND—E%E%K 6.22-6 IZRT,

BIKE-6 RUBRKE-7T DAHMBEREEEAERER BEKE1 M5 ES
FT) LHBLT. BEAEEERLCA—4F—THY. £, REAHR
(E-0) o DRBIERAZFICOVWTHHEERERERERAKRTHY . K
EFEICHETIELEEHRETE .

PHFEDZ UM EHRATELRICIP HAEMHEBEENICEREH A%
HoT)OoT Loz, TOHRE. TR 26 EERUAREEIZELNTS
MRVBERABREZT LI RTOBRAKFIZCEVTERERS & LTESE
SNBFEKRIEBE SINT ., Tz, HAREBRHABROBRITTATORIK
[ZHEWWT1a (hIHIZER) THY. LPHRDBEEEDK/DMILLTE
BUNLWNW EEHERE LT,

ZTOMDDITREEACDONT, BEAHRFITEVTESEDIELES
EER. RERAARFOBRSELEELTHEECEMLTEY.,. REAFEAR
VYR LFIEICK DEBERLGR SN ERF.LHEEHHD S5 5 C5.
C6 RUC17 5 C50 ETORAICHWNTHEETH 1z, C17 i C50
FTORPIZDO2VTIE, H6.22-8I2FRFT OIS LEY, 2 C30
HEOEANESEICREIN TSI EMNERESh, oV TLyy—I2&E
RAEINDEERRSEEZOND,

KAIZDOWTIE, ChFETORAERBRELEBELTERETRE SN,
SEORAEF NIV EEAD LP HRAFIERORLREANMEVNEETHY
NILYETREDRE - FAKRICEVWTEREDENTMYIRIESEE L
BAHEHETITL. D, HREHFEHEO—BHEEDTHS, Fi-.
6.21 D/NILY ETHERNEOB RN ABEFER,N S RAGERAICEL Y REBERE
DEBIETLTUWEMN -2 DD, SEHEBEHL-BEOKDEETIE
HAFIZEWTALIEENEOEREZRET S5ELDOTEHEN > LD L
EZ5bo
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#6226 RBAXAREIAHRVERARBER

THS & RE HES GBS Z 0t pe:bo &
% & %(vIv) ppm(w/w) ppm ppm(w/w) ppm ppm(w/w) B
* L5 =
i) A S
E 3N - ) , . it D D A5 cn c17 | B
B 2 i t-TFI F7OENL TSAFIL B S B%
) s Jansy | 4vIay | n-JEy | JRELY PN - C5 C6 c7 c8 c9 | c10 ~ ~
% | mlyr ANHhTEY | ANHhTEY | AWT 4K # (wiw) (vIv)
ES A P (w/w) c16 C50
(w/w)
(VIv)
<100 | <100
A-0 - - 97.7 1.0 0.3 <041 1.8 0.3 0.3 8| <05| 0.07]| 076 21 8 3 <100| <100| <100| <100 <100 43| 1a
(10)] (20)
<100 | <100 <100
A1 35| 217 94.8 3.2 1.6 <01 91 13 5.8 210| <05| 24 45 110 75 24| 1200 2100 410 100 200 1a
(60)| (40) (10)
<100 | <100| <100 <100
A-2 37 146 94.7 3.1 2.0 <01 40 3.2 5.3 140| <o05| 071] 23 29 110 12| 280 480 130 84 1a
(20)] (o)| (20 (10)
<100 | <100
A3 33 | 7327 94.4 3.3 2.0 0.1 62 5.1 4.4 130 | <0.5)| 34 20 35 16 31 120 430 <100 | <100 <100 | 940 1a
(60)] (10)
<100 | <100| <100 <100
A4 36 | 9285 94.2 35 2.1 <01 82 6.2 6.2 170 | <0.5)| 16 7.9 90 8 18] 600 1500 240 840 1a
(70)| (@0)| (40) (10)
<100 | <100 <100
A5 31| 5975 94.0 3.8 2.0 <01 97 6.4 76 180 | <0.5| 32 8.7 53 9 26| 950 2400 390 110 720 1a
(50) | (50) (20)
<0.05
E-0 - - 97.2 1.3 0.5 0.3 4 0.6 1.0 10| <05 1.7 12 71 52 110 160 | <100 | <100 | <100 | <100 <100 | — 1a
(0.01)
<100
E-1 39 | 435 94.9 3.3 1.7 <0.1 150 13 9.0 400 | <05 88| 89 30 8 <1| 1200| 3500 | 680| 240 120 <100 | — 1a
(40)
<100
E-2 40 | 859 95.0 3.3 1.5 <0.1 96 10 10 300 <05 M 14 29 1 22| 1500 | 4200 | 820| 290 130 (50) <100 | — 1a
50
<100
E-3 33| 929 94.8 3.1 1.5 0.1 150 13 10 330 | <05 20| 26 26 1 56 | 1500 | 3800 | 710| 190 110 <100 | — 1a
(40)
<100 | <100
E-4 40 | 987 94.6 3.0 1.8 <0.1 120 10 9.0 330| <05| 46 74 26 7 54 | 1900 | 4200 750 | 220 <100 - 1a
80) | (50)
<100 | <100
E-5 33| 427 94.6 3.4 1.2 0.1 120 12 7.0 280| <05 1.9 14 19 1" 57 | 2200 5000 | 880| 230 <100 - 1a
(70)| (20)
<100 | <100
E-6 40 | 1304 95.8 2.9 1.1 0.1 110 9 6.0 370 | <05 14 23 35 13 32| 860| 2900| 610] 210 120 1800 1a
(90) (90)
<100
E-7 39 | 1084 95.8 2.8 1.2 <0.1 130 10 7.0 360 | <05 10 11 53 18 52| 880 | 2400 490| 200 120 100 600 1a
(70)
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(2) NHBERED S U A HEDHER
O ZIUHDAHER

FERBRA DN EZEMN SR L - S U EXRIZ, EDS(Energy dispersive
X-ray spectrometry: TR JILF—2EE X 2 ZRAVT. T - FEER
MEEMR L=, £1-. XRD(X - ray diffraction : X ##E#T)ZHALNT. U
EENSERETDOREZEEEL =,

EDSICE 2N THRDFEENHDER . FEIMD X7 (TikFE(C).
% (0) RU$k (Fe) THolz, RRBIFHNPORLGELRAMLIZBLDT
HY. SVITEENDITRE LTI (BELEY RUBETHDL. BE
REDAEEMEDHIME (S) XTSI NI ETREERCABR, SR
Sz, WINLFEHT1%RFETHY . 4 DDHFABRAEM THEGED
(XM 2Tz TSIV NILETHEIILPAREZRIEL-BEN TN &M,
LPHREEDHEEDNFE LG o1& EZA NS, EDSOFERER
6.2.2-712R9,

Ff-. XRD IZK B DEZEEAMERE KR 6.2.2-8[2RY, &
BERYE LTHIEMARBE SN GM o2 &M D, EDSIZEKYBRHSh
FEREDELP ARPICEFNIEBRHEDOLGEVVREICHET SO LEED
na,

LERIBY A FET—5 4 FE—RICKKPTERT HSUTHSHH.
T—34 FMIMDOWEDEUNSAERE - MBEETELLLERELG SV L
Whh TS, HERBRATOREN—ETH >IERETDHE. LEKY
AYA F&EYUST—3 4 ERNZBVEFRIIEEBDERN/NS MREIZHD EH
5TEMTEDL, TV NIVIEFREIET—524 FHBRE SnEh > f=hY,
INET—5414 M ERT IERBEETHEENEATWVENWI EERELT
AV

T, ITREZA b DRAA FHAZBRBEINTZMN, DRE A MEH
500°CUEDNEBRTEREINIBRILMTHYRETRETERLIZRAT—IL
ThHd, ITXRZA MMIDOVWTIE, KRFDEBEBTERLEZESUIZHESF
NEZELBHZELENTHDIEDD, VREZA FERBICHRAEETIEIC
BITH2ERBRTERLERAr—ILHEDAREENAENEBHONS,
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5% 6.2.2-7 EDS TEZTEENHER

_ A-1 A-4 A-5 E-7 IS5
I gw | A | B | T8 | A B | Tt9 | A B | # | A | B | ¥ | A | B
765| 4.05 464 | 24.02 5.66 10.37 1717 6.24 946 | 11.11 7.61 6.03 10.71 442 | 6.14
O 27.40 1 29.28 | 2297 | 26.11 2456 | 30.86 28.73 | 30.46 23.36 | 29.09|29.23| 23.18 | 28.88 | 32.69 | 41.02
Na — — — 0.18 — 0.41 0.29 — — — — — — — —
Mg — = —| 013 —| 015 — — — — = — — -] =
Al — — — 0.89 0.31 0.49 0.21 — — 0.20 — — 0.21 — —
Si 048 | 0.62 0.35 1.45 0.39 1.71 0.37 0.46 0.48 0.54 — 0.18 046 | 034 | 042
P — — — 0.20 — 0.45 — — — — — — — — —
S 0.23 — 0.34 0.83 0.25 1.03 0.50 0.37 1.45 0.65 — 1.10 — — —
Cl — — — — — 0.43 — — — — — — — — —
K — — — 0.36 — — — — — — — — — — —
Ca 0.46 — 0.32 0.74 0.22 3.66 — — 0.28 342 | 041 0.68 0.56| 0.27| 042
Ti 0.32 — 0.26 — — — — — — 0.60 — — — — —
Mn 059 | 1.09 0.51 0.61 0.87 0.67 0.81 1.20 1.59 0.56 | 0.48 0.52 068 | 1.01 0.60
Fe | 62.87 |64.96| 70.61 44 .48 67.74 | 49.77 5192 | 61.27 63.38 | 53.83|62.27 | 68.31 58.50 | 61.27 | 51.40
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% 6.2.2-8 XRD S EENITHRERIR i%)

(Wt%)

%Y E R A-1 A-4 A-5 E-7 a9
E73 Fe 5.3 11.7 3.6 1.3 1.4
ITREA b (REEREE) Fe304 86.7 69.9 56.6 44.7 72.1
DREA bk FeO 8.0 7.0 2.4 7.0 17.8
AT A A M(FREKER) Fe203 — 3.9 9.1 * *
LE R a5 A +(HE8kan) y-FeO(OH) — — 11.7 * 7.9
F—3 A b (EHEREL) a-FeO(OH) — 3.8 10.2 13.4 -
AILYA b CaCO3 — 1.6 — 22.6 0.8
AR Si02 — 2.0 — 7.5 —
ILFIL TiO2 — — — 3.6 —
ASUE L AI203 — — 6.3 — —
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@ SV EHE

BEABRADOFNSHABMEZEEL. WEBRRZTOERREDORHESR
EifE LT, £1=. EPMA (Electron Probe Micro Analyzer: EBF#&~<4 4~ 0O
THFZ2A4HZANT, SUHEICEFNOIHREERRICIVE M E
EEL-, PMESSRER*X6.2.2-9 M 5X 6.2.2-13 FTIZRY,

HWEAERAA-1. A4, E-TOEBEMREFICHSILNT, AEEXR@EIZ10~20 tmD
RITXREA4 b+ (PPOHBZCRZLELEY DEIERINT, £, U
FEBHONT . ZOTOBMIZHERIXZEAERD NN, HEER
KASTIEDIZI TR 24 FOTIZSY (PPEBECRZBDIEEY) HRDHS
N, TOTICEBIZEKDAMOEARES bz, SUHEOBREHERISIE.
NIV BTHERE DB ERIX10~20 umBRLTWSEHESNS,

TS9NV EFREELBREFICE T, REBREIZT5~10ymD I I R
24 FORBMNERSN=A., SUVREROHLNT . BREIIFEAERDLE
Motz

F1-. EPMATRY v EV T #R6.2.2-14 h5E 6.2.2-18 FTITRT .
WINETT A PO LREIIBREINT. MEEREBRELEELT
LHRBRIEAS EREIFEAEFREOS AR OGN o 1=,

BEAERIK A5 TS UMD LHRENSRE SN, SURICETLHED
BAENDVENI L, SHIT, SUVHABHEOBREER, OHEILEY.
B ZIESHREBEEDERKICLDIERIRREIIHRENELDI LN BE, U
FIZHMLTVWERREIBRIZFS L TWENWEHBI SN S,

BE. BHABRAKE-7. TI 00 NILY EFREOBMBPICHRE SNRETR
IEMZRDONEPEHBRIN, BRICED2ERYMOAEEEITENERDN S,
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RETEFHRE
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6.2.2-14 EPMA % v E U HHiERA-1, B 6.2.2-90)
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RETEFHRE
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6.2.2-16 EPMA X v EV I aHER(A-5, K 6.2.2-11Q)
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RETEFIRE EPMA < v EV T (HR#&)
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6.225 £&H

TR 27T FEIE. FR 26 FEICIEHS/NILY FFREOASFESR E NEIRE
[CETEBRELSLIEREDHEEMEHERT 5O BBFH 15 FEETH-T
HERICRESNNILYTBZHEHARKE LT, BRBAROESI PR UE
BMHBREEEL. KOE. THYES HRES. RIEKRE) OEEOHIK
BREARICKDIEEMHDOERIZODVTHERT LI LELEEIC. BENLIETEORN
AN S UKD D TEEERL T,

BREBARZEOESAMRUVBERABOKER. FiEKRTRE TRFERED
BET. M. HAREEHERIE 1a (KHKS0850-2 DY 54T 7=1UTF) T
HY. BBARICEREEI G, STz, Fiz. KAERERARTORDE L
CA—4F—THolze—A.FPFENKEVRIEKFES (C5 M5 C50 £T).
ABFRUVLREEITIERARFORDSE L LLE L THHEEEXIEZTAUL
RESINTHYRKEINEVLRESDEHBBERIAR ST,

RNT, BEHBRAOAREREHEL-ER,. BENNWIFBERUIS VY
NILYEBARIZEVWTEESUVEEDEBMEIULA LN, TN UE
S LUEER ARAUEFOR T —IILERRD - KPRETTERIND SUN
BFELTW =, SUDHEZEBEEL-LEZAH, BEN\WLIEFEBIZBLTIE, 7
SUONILYEFRELLEBR L TRERTH20umBRLE EHESNWIERLH Y.
LEBEFICBVWTEHSIUDBIZHENFEEL TV, BB, RSN UD
R ZRAR-E ZARIEYIIBRE SN o1,

UED#FERKEY ., HRAFIZE T 5 HHABREOAIILIFICERAEIT LOT LY
BRIETICHFEFEBZICCLC, RERFOKMERREOEZEICLYEFLL:
HINGKPRUVBRICKIBEERENMEADHICOAETLIZIDERHN
%, H>T. BRONILYEFEIZEDKADERIL. TOREFE. BEFHR
VBHRHRFE NKOMPRAICED) GEDEWVIERT LD THo =&
HRHTED, —BMIC. BEERRZECHHOKIZLIHOBRIEEICTRED
7/ —FRIE/NV— FREDHEAEHETETT 5, COBERE (BHIR
ETOBERRE) (X. REMBEBEZHEL TLWEWEEIZEWLTIEH 0.1mm/yr
M5 0.3mmiyriBETH S,

(1) 7/ — KRt : Fe—Fe® +2¢ (Fe Mi&fR)
2) hY— KRS : 0,4+2H,0+4e—40H  GAFEEEDETT)

LP ARAMNFIE S NZKRETIENLY FFRERNOBREI DGV H. COBER
IECTHESNTAFRFOERRIGITEZLEL LD, TORLKOETRIGIZ
&% Fe DBREFEZTLN. CORGREFIBDHT/NHNE L H umlyr LT E LD
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nTWad ", hB, BEARBSE LTEEETRESATSY., SURST
[CEFENTUVERBERKEEBRIDFEET SRIETIIMEBA A VG EDBEREF
LR BATEEMAHY . COWMBEA A VRENE LD EEMEICHY . DK
NDETRIGICEIBERBEELRESCBEIENEZONDS, LHALEAL, B
RIHESN-RIIFRBA AV LERSINT. BEREII/NS (AL, #HRAG
[ZEFENILIERERNBOBRIRUVFRIEMOZEICLIBREBRMIIIFEAL
BHEINGA -2 COMEBIMNFEL VDICES L TUOATEEHIZ DL
TlE,. BETEDELEALOND, —AT. BBEARDOKDEF. FRERES
HIZE > TIIERIERKIDEELTVVEWERFEAGEVWLDOD, KREL
NHEREDSUDEEICHBIIRONT . /LY EITHERIZE T 5K VR L.
BERIGIZEFELTWAZ LFRVLERDNS,

H-oT. HREEALZL ., HADICEWTHARBELIDBEAN EM -EEX
SNDHEABRADERIL, BEREICETAIRERBREEFUH T TOIVEREH
EEREICEVWTRALEZERODN S KARUVBERNLEOBERIGIZKYIEE
ENEETHIVERICEDIDOTHY ., HAFRIZEWLTIE, AINKEDOEER
FFEAEETLEVWEDEFRISN S,

SE 3k

1) B LIS EREEY DR E L5 BRI H O E B Fdn 5T
FTYHE39% % 4£(2000)

AOER. AHHA
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6.2.3 £ RREAZDEELICET 25

AAEHARTIE. NLIEFHEORBRESLERZRFER. STREICH T 5]
BRBREAHOZEZAZBELTWNSEZATHY.,. BESLABFIZTN-IREL
TEBELTWSLDTH S,

TR 2T FEIFINETICEEHME. BBFH 15 FEEORENILIETE 7 E
EWHERBAE LT, BRERVIEBEREICLININRREORESLILEREATE
ToTERN. TORRIETFER 26 FEFTOHRLERAKTH 1=, /NILYETHE
DOHNEREZDOVNTIE, ITRETHEILET LE-ERBANIESH TE HHHEDR
SR, RBREICEAL TIX, B, gt EmIhd Z&a <, &HE
BARLLFESIVREEOREVIERINZLOD, SUIR, BRRA. gl
. MEERAICEEOHIEELRMIEE<RHESIAGEN >z, UEXY., /\L
IEREORAENTETIEILIEE—FABELMNIELGS I EMD, NILYRTED
BELSEERICEBLTIIAMBENREZUIYBEL TRRICERLTEELIXAL
WEDEEZ B,

NILYETREONEICEAL TIE. e T LELBERICKYBELIEDKTEZLD
THHBTELI LD, ERICHAKMBAHOBREZITOILTEELLGLIDIE, N
IWOBEREOREBOBRELILER THDENZ D, RBERESEDRESEIZDONT
FEOIDERMNEZONDN, —FEMIZIEZ LP HRDFIEZRYRLIToI-E
FICEEINDIKDOTRMYER G ELEO NIV TEORNTFTEIIRLFE
LTWB1DERBDHNS,

Fro. WLV EEORNBEES ENSBREICS ITABFELLERE DOERBEE
WRT 50, RBER15ERETHO>TEAEE. ERMLP HRHEBENSZ L
EBRAKERUVER LP ARHEBEENDGV—REEICRESNNILIEEE
BERARALE LT, REAREORD IR UVERHRBEEREL. KHE. Tl
MRS FRES. RIEKFEE) OEECHRRERHRBICLIEREOHEIZDOL
THEEMNICHERTIEELIC. TV NLIEEORBREIRREZEEL L
T. BBARADY T OOREELR - =RENLVIEFEORBRAICE TS S
URBA D HEEER LI,

Z DR, BEKRFRETRARE. RARERRER(EL 1a (KHKS0850-2 D%
SATVT=1UT) THo=I I oHHABRAORBEERIIFICERNET
LPTVRETICH FEFEZICCL, o, SUBRSDRDITHERRU S U
EOBEEREZHETLHL. BENLVEFBONTKREICELCZIUVICELT
X, HEFIZELEIUMNCDETIIRONDZEDOD. TDRREIZOWLTIE 15
FEREEOHAHMICEVTH T um LEBIIBHLELIOTHY . BEHISHA
BIETITREA LK RUEBRICKVERDEBRIZEWLTIZHOIMNICERRIG EELT
LIz3DTHBEERD,
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BENILVITENSSERIIBRIRRICENVETZ S0, —A T, A8H., &
REMS . RREVPRVEDFDERRRIDREERISEZTHY .. S&. 7l
BRAVBEEEOND,

UEDHRERRICHE ST, REZREDOHRIEDAAEMEICDONTIE, UTDES
YIRIRZ/A TREEZMY T L O,

BE. NVYERRUVETREBRGRREECHAL TIX, &gk 20 FURNICER
THMERERIE 20 FREDFERAREEZEIT S/ILIITHBEERZT SRICET
SPAMRADEENRNRFZHERL . FAEEFTICKRE LE-EEFHEOHERLE
EUNHHZEEZIEELILET, UTOREFRICEICREL - REZERET
BLENRUTHDHEER D,

[3]R1K]

D NIV BFEOESTRREIL., #iE% 20 FELAIZITS VRBREURG 5 £ERHT

T5BELH D,
ETRBREBFEAMICHEREZDDE LEABTHERIATVSMN, NILY
EFHEDMRDE S BEIZDLNTDOH KHKS0745 [ZHE W THRIERIZ T/NLY B
ERNEOBRER] 27 5L53BMELTWS O, REKREBELUBREL /LY EITHE
IR L CERERETOI LT 5,

Q@ —AH. BEARARREMNERHINS LP ARIFEICEALTIX. REBRERE

KHKS0850-2 ITE W T.[EEBDHZTNLH KD ORHMME A NEEN T
W LP ARZETET 51581E. FAREERRZ 10 FLT5IEMNTES, &
T, FROSFERRE. HRLAEESICH - TEERDEALULOEATE
BREDLZWSAZRAVTEREL., AR LEWMEEICH > TILEGRKEDEANT
BIRKEOEEARZANTITHONA TS,
EHETRBREBEZITO5E. YEREREIMERSZLRELHARET IR 5D TH
WMTBIEITHEEMN, CDEERABREBHOEEEROIER. AR TED K
b EALEEMNE L THIBHBZRZS THRACMYEBZ . MEHFIC LTI
ROTHRERRZ 20FLTHEANKRBEZLHHDELDERDODNDS, CDEE.
REMRETIEINLEFERNEO BRERO-OHEZFICHAKRLETAIELE S
Wl EIZH 5,

(1R=]

@ MERERONILI IFEASOFTESZAIELR Y RERORBIERIZE
HESEFRHRE LT, FRER 10 EMD S BICHETT /UL FFRERE O
RESIEAREREOHRLEABEETIOLDEMEL. ChEHFEIT S
ET. YRRELZEORKERZ 10 FITHREL. REREOEOAED B R
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HREFELT S EITATRED,

- NV BERNEOBRER] &, ESAEZNENISITIEIC. /NILD
FENAICEERAZORMIAE N EZEEITRERITIHENDTHD
M, NIV BTEREICOWVWTIE, Fr22 FEMN D TR 27 FEFE TICER
LI #BFEH 10 EM 5 15 FEEORENILVITEH 60 B R L LTz
BRESLAEDOHR., EHERBRARL I ZEEIVUEEOR T VIIER SN
LD, SUCS, BERHA., BlhE, #SGERICEEZOHLIEEL XM
Fe{tEHEhGEN oz, -, WERHLLOBEBRBBARFIFEALELR N
EhERIT T STz,

— NLOEREREICS T AR EWE. HAHERTEG S NHRFTERICE 55
ENFTRMEEZIONDCENS NIILIITRERICTIESN TS LP AX
DESDBARELARTIEDEEZZ NS, T 27 FEIE. BBFH 15
FEETCEEEE. EBABBRU—BREEICHFE SN TV EBFE/NILY
BTiE (7 H) #HEBRAL LT, LP AXEHBEICHIE LP HRADEL S
MEZT oA LP HARBEESICL DN AN EEREELRELIIR SN
T. WThtKRELLEFBRICFESTEHLANNLICHEL, e TERLLE
HRERRBROBRICEVTHEEBELN GV L DIERINE LT,

Q@ MEHMBOERBICOVTIE., ZOBICKEFLGERAMDY ERXIZIEEIC
K AHME - RBEREDER T OREERT 2B G E. MERBOREMZELS
BETNLEL L6, ARERZ 10 £L£T 5158, ARBEEZOREIREIC
BVWTERT H2RBRERE. NIV ZRABLGEVMEEICRY /NILY FTRER
DLP HRDEAIZLZFNEAE (BERAVEER) £T52LIETERLD,
— COERELTEFE, IBEHARZEHRT TG BEMIE/NILY BTHE L HERER

LDEHFHENMLDFNLTHY . ERBEZFDLLEVDTHNIED SO IREHR

BEIIRBEFIZVVDTIEELVNDEDEZIZL D,

HE (0 %) 205 28 & 3Q 4 35 4 4Q &

» -->
/ /
-HERE -2 EBERE -3EERE -4 B ERE -5 EERE
-FRRE - JEFARR - BN - JEFR BN
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6.3 HRFEZOEIFIIHN LERTEEFODRE LICEY 515

6.3.1 HI=
RERANLI BB RATLIEZLP FROBEEDSEERUBB S AT LOBRR
KEDRLEFZBHMELTEASNE=IDTH=M, BETIFH, BELXTBALHE
THME, EFEHLEDBARAKERERICHEITSH P HRAOREMRKBICET S
VRATLELTEIEBEINTWVWSEZATHD, BRERNIZH W TIERAEET
HAIOHEMEEICE T, WLV FEORE T EE E X (THBEBETICH L TT
STEMNRMHREL DTS-, BYMRLEADEE (UT IBLEZE] &ULV5,)
(TR 2EHIEIFELEL., COKIICRIBIOHBVEHOT. ZAED/NLY #
BURTLANRMT 52 EMNTRENEEYICHIERT 5=0121F. FTEXELFRE
FHBL TV AHENEOEMELEZ ZXHRICHTMAEN >LEHEICHRIFAE-
BRELZ4TV, BEREOERNERAOZLMEICOVWTERT 2VELH D,
UEKY 63205634 FTICSRTESY NIILIEFREOELEZEICOLNT,
RICHARLTLAXREICHE T 5REERBARCL P A RBEERREZXRE LT
SEREZETL. BLREICFZRLIEMELEDOHERPMWOFRE 7O EARUVEESE
BEICOVWTETU VY., BHiAEZT o1z, £z, XELSOEEERIZH L
THREBERRAROCL P T ABEERREZRNRE LTELREICEET S HEERIIE
BOEETEDBERINEFT o5 A THEAEZTL. TOEREEELEE
L. BEREICRIBMMNEHZDEERURREEZ{T o1,
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6.3.2 FAENEE
KERUVHIMNICE TS L P AREERAREZHNRE L THERAEZTL. EEL
REICHTIRERVEREREEZICODNTET Y VT %1701, SFREDHER
URAIZDINT 6.3.21 R 6.3.2.2 [Z5FRT,
6.3.2.1 XERAZE

KEIZHEITSHLP HREE LR TLIZERDSBAHIE, BTk > TERERE®
[ERUMNERLGLHIIEND, MIEITTHONTWVNSDEZATHSD, CDHRFK
RTFICEWNT, NWILVHBEZED LP HRAMMB I R T LIRS EMEEICIETX
EEBAtHE (LT TNFPAL & LVS ) @ NFPA58“Liquefied Petroleum Gas Code”
MEERAIN TS, NFPASS [EEL L RMEMETIEH AN KEDETOIN TR
BEhTWbEZATHD, NFPASS Tld, LP HRAEFEBRHEOBRHEEL T,
DOT CKE:E#E) MK L ASME CRE#WMFER) RED 2EEL/HY . BEE
BRICIECTHREAENRESN TS,

ASME (RI&(ZEE T /LY BFEOR LREIZE L TlX, NFPARMTZEESD
AXVODEENLDRENEZT >MIFELZY . 1998 FRrRD NFPA58 H 5588

bNBKINTE 0Tz, HBEFD NFPAREMEERDIEREICKIY. A X ODHEE
EEDEEFEIL—RTEDTIEHLGL, RETETLIEMEMAEEMICRET S
HE. BOMDEHZEFTLTNFPASS [CBASNBEZ EICH -T2,

LEDRBZEFEAT, FRHL26 EEIZHELNT, NFPASS D/N\ILY BrtERE 3%
BEREEICEHTAIRNBRICOVWTHRAEZITL. BEERNBRWERICET 5 5%
REMET S ELELIC. EREHEDEBEREZF1To 1=,

AEEIZBWTIE, BERNERVERAICET 2RMAEHAEICT IR, K
6.3.2-1 1281 5 BT I S EMRAE Z 1T o= REIZHEITH/NILVTREEL
HEICET HERKRUVUNFPASS DELFZRERLEICEHAT HIHABTEHFIUTOES
YTHd,

(1) REIZEFZ/1\ILY R LREEE
(2) MLV TR LREICEY 585 R1{AR (NFPA58 6.6.7.2)

JHFHERE (Fire department) R N EEEEZH T 555 (Authority Having
Jurisdiction, LA TAHJL &ULVS,) DHFAIABETHLIN. TOREIEFR
UERRELGELTHTH S,

(3) ;RZLERE

NILYEFEZRBLEICRET HI5A1CE. RGO LICHARBEZRET
5l LY RREMEZHERTETLHEVWEEZEZ OGNS,

(4) FRIES A4 U DHFEE#E (NFPA58 6.6.7.2(F)~(H),(Q),(R))
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BENoEZERLTCHREAZM EMHEICERTHSGEEORAEICE T, &
HIFLERKR. AESA VOREZRELEZIDEBDONLHATEIIHFET S
FEETI L, EREEDLSGHEZELTLLDD,

(5) NKEZLfEHT (Fire Safety Analysis, FSA) MDiEFH(6.6.7.2(S))

KKZEEH (LLTIFSAI £EWVD.) 2T 5 EARESNTLNDD,
ZTORRICET HEENLY,

& 6.3.2-1 EBFEHREL

AB (#EH) Biliabie Hh gk

68198 (&) NFPA RR b

68228 (A) 2K LP HRHEE (NPGA) | 7> o D.C
7N VEBEH - 7> kv D.C.
R RiES(PERC)

6 A238 (k) HRAEEE 7L kv D.C

KB ERAEFICONT
@ National Fire Protection Association(NFPA)

NFPA (&.1896 FIZERI SN i-tHRIZ 75000 DEREEHT HIFEEFMEBTH
%, FIEBIE, KKITKHKEICELY AWM., WHRUVEFHEELZHO
[CEEZERTHLETHDH, BAE0ULOEE, MERRELZRELTL
%,

@ Propane Education & Research Council(PERC)

PERC [, 1996 FIZ#%E S 1.1=" Propane Education & Research Act” (Public
law 104—284. 104th Congress)IZ& Y ZDEE D ITA RS, 1997 FIZFRIL
SNHETH D, THFENL. EITEDE, LIP TIRBEXEERVHEHEZDRS
BEICETHEHDERALLICLP HROYDEMLGFIAICET FERVUHE
ZIToTWV5, FHESE. BEEMSHRLTEY . RFEXEENLPHRZE
BYFKSE FERELEZARDE) ITEDEHUYO0.5 > kgal)L TLNVS,

@ National Propane Gas Association(NPGA)

1912 FITRILENT-2RKRD LP HRAEBEXEDHKRTH S, KE 50 M TLP A
AP HRAZRBEDHEEFERVNEYEXEELEN 2800 HNREZHL.
BBDMDLP HABEZRTICE S, TFHMI. LP HRAEXDORR LEHEHE
[CETHEE, O—FDERZITo>TLS,

@ AmeriGas

AmeriGas [FE2KICIRFTENMRAEZFTT HKRF LP AREBEE, HELD UG [&
KERAD LP HRMNFTYBXICMARE, BMAR (RRAR) FEXEITL.
BRI TOHLP ARINFYBEZEZREALTLS,
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6.3.2.2 EUMEAE

6.3.2.1 DAXEFRAEICIEHE. REFAOARICE T LP ARAMNEEMIZE
ELTWAERMIZHITIBLBREREERVEREICOVWTCHERAEEZT 1. &
HB. BINAEICHITRBEDEEIZHI->T. TEKE®D LP 7 XA H T
EEQOBEHEBAL NI/ L TEE L RBREEDAERVEEERZZCOINT
ERAEET oz, TOHR. ARAVIZCBLWTEBLERENEDONTEY.
BICTEZRLEICRELTWA I EN/ON 2Tz, —AT. A FRIZBWTIE,
FEODB LREICDOVWTHEICZIELTWS I A o=, T, ZDHEF
MEEIZEWTIE, BFOREIFICE OV THZFEIZ DOV THESREIEA <,
LHOALAENS, BREFIFEWVWEDERDLNS,

UEDZ EMD, R6.3.22ICHBITHEEYVARARA U A XY RARVEADEER
DEEEXTEARZFIGHEL. E7Y 2T ETo1=,

% 6.3.2-2 EREFHEEAME
Bl b

I—0Ov/NLP AR
(AEGPL)

KHF LP R B E(WLPGA)D IUFTRE—
3 e R

UKLPG

Repsol

BE (ARA2->TFUR)

75 VA LP i X1%=(CFBP) /N1

BE UX)->kaY)
4V LP 77 X %< (DVFG)

X EY—F

~N)L)

XEAESERAEZFIZDONT

(1)AEGPL (K& ; T av+tL, RJLF—)

D #RK: BRNEED LP HRBE. LP HREEE,
LP HR#ZZ A —H—5 45 %t

@ FE: BMMBEESDOIRILY—, BERESZERABNHEE.
(EROELIRHE
- LP H#RIZBSF % I1SO. CEN, UN ZHERMHE—BRDHEEL, Rt
- BN ESEORFIKRE R UVEREZLEDIBE

(2) EELP H R %

D UKLPG (K& ; 7—9A4 v I v A T7—, A X1 R)
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1) #R : LP AREEE, LP HRFREESE., MBS EExE,
LP A REEHEBEXESE
2) JRE) : LP H RBEED T2 i E#(Code and Practice){ERL - F1T
@ CFBP (K& ; /N1, 75 VR)
1) B LP FRREEEE. REEEE. BREEEXESE
2) BE: LP HRICEAT 575 2 REH(CFBP guidance) DERL - TR U
R EREEEOREBE LG EICEBMICSMIECICZ LP A REESE
ZDOrL—=2Y
@ DVFG (K& ; XY, FA4Y)
1) HR : LP FRBEEEE, IPHRRBESEES., M sEEES
2) JEE: LP A REMRDIRMEE (TRF) D/ER - TRV LP FREB(%%
£ - EMIZIT S OOARMARERRUOTHEARICLELFHEMOER
S H]

(3)Repsol (¥ R—F, ARA V)
@ #HH: ARA VBERKFORM. LP HREEH
(RMEARDEELEEDRSE)
HHE 10 KABERD 1 DT, 28 HEICEINARZEHT S
@ &8 RADOTTEY - FH, FANKORE, LP HROTFTY N S/NEY

FCHSHRERIZBITARADIRILF—EERETH D,

HELP A RBEWLPGA)Z N LT, BUNICEWVWT/HNILY ETEDOELRE
MNARELGERUVERICEFERELTWAEXEEZHRAEL-LEIAH, ARSI UMK
BARELEE LTS L AZREFEED LP AR/NFTYEMICE L TERICN
IWOBREZEBRBLICREL TWS Z LA o= R,

6.3.3 FHEFR
6.3.3.1 KEGRE
KEIZBFDIET) VITRBEDHERZRD()MB(B5)FE TITRY,
(1) REIZE T2\ EFEORE LREEE
NFPAS8 [CH T H/NLV DR EFREF. A F2 0 LP A RRFTEEBXEW
EMNSDIREIZE Y., 1998 £ NFPAS8 DNIEIZH NTEE/L S N=A. 5
MLE4FICEWTIEH. WIhEKXETO/NILY ITEOREREISEEL T
WEWEDERIZZFETHEY. HERHIEBNEEZAOND,
NFPADEIZE LT, KETIEUTIZEYREIZRE L TOLWELDTEA
WhEDZETH-T-,
O BEXNRKIZLZERDIER
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O LP A REMRHIBICHE (T HBEZHRERR—XDIHER

— AT, AXLODHAFIARELELTIE. K6.331ICRTEBY. RE
RICEVWTEEICK S TABBARXDEREMEC . LP ARAEE L THA
SNTWD, Ffz. BHAIICEVWTIE, NILIVFTEERETHIAR—ILR
LBNTHEY. oD ENLNILIETEORLERENERBIELTLNS LS
Thd,

Y—ER By,
100% “om mE 13% WX, o
wx ER 10.7%
12.7% H—ER
0% 1 ' 14.4%
70% u B
60% - Wiz
so% Y= R
‘ “RE
40% - Ex
3096 : -Eﬂ
20% | =%
10% -
ER 6%
0% - Bk 15%
KBAHR LPH R

6.3.3-1 AXTLOERNDOKAHTR LPHREZEHEE (2012)
[HE): TRILF—E, XERHARX:-LPHREEZE
2013-2027(PROSPECTIVA DE GAS NATURAL Y GAS L.P. 2013-2027)

BH. BRICEDLPHROBRLETOFERAIX. NFPASS [CHEWWTEABXIE
TXRICEIT5—BHEFHARARICEEINTE Y. LP ARDBEEIZDINT,
HE—EDRBLHIENIRIKZSI LI TS,

(2) NILY BTHEE LEREICRIY 57 RIA%R (NFPA586.6.7.2)

NFPAS58 [2FH LVTIE., SHAEER Y AHJ [CEFRTHEZTL., MADHT %
ZF-RICRETELIZLEDHEEDTWVWDIENDETHHz, T, RE
BOREIZDONTIE, HEFEEN NFPASS RUHAINANED I ELELZHER
LTWBNESHEBRMIZTRETSELS5TH5,

A HED O—([EIESHTHE LT E - BIEE()ITTRT & B YEBMNEL,
LAOLENS, KEDEMIZTEWT, LP HRADHKREIZHRSD AHJ (Fi45Eh
HMETHY. LP HRABEZRIIR IO EFAEE(C NFPAS8 DEEZHE L
TWAZ EZAMRICHBEEZEZRELTWS, EhGr—XELT, dtAhDO
SAFTMITHENTIE, WEFDREESE (State Department of Agriculture) A3
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AH) THZEDD. TDGETH > THRMDHEGHENERNHRCEES
nNd5L5THB,

Ff-. NFPASBZLPHRDHFEEEL L TLAHAEMIZTHE LT, ZHignIR
EEEEA. SRAEZR/NMEOERE LDODOLBAHOEMXIIENEET
ETH DAHIDHIERICK UERRL TEY . HIFEEDERMLLEMRE VKL S
ThHd,

BB DOAHIT H L EFEHELFIFT T EHRVEGIL, BT S, T S M
DESIz, MEBRKELE-EERNIZEITS EMOEHEEIZHFATRENLA
2T A ELE>TULVS,

(3) HEF=mEERE

KEICHTH2RZEHOBIRICENTH, NILYETELERZYHE & DR
IEEEIE Om &G 5D, TOEHZIERT L. BLEITNILYTRELZHRET
HEEYOBEEDEEEE (X NFPA220 (THRET 5 2 B A tRE Ll L2 E
RKLTWS (k6.331), COMAEREZRETHEEMICOLNTIE. NFPA
EANQET) U hbEEEELNGEL, ST,

NFPA58 [CHRTE S h B R T & L TIE NFPA58 Handbook 2014 Edition
DFEFRICENT., MEOBREME. NEYOMERVALEELIEME X
RELTHBY., "LV ZELICRELS HAFETHEE. £EEEERUE
EMEZFLREYELERGENS, REMBGE/NILY BTHE & OBERRIEREIZ D
WTIE. BRDKSIZREYMBGZE 1 BRUE 2B ERSET. FEEEHD
HTHRELTL S,

FTf=. NFPASB IZEW\TIX, BLICRETESNILVETHO—EH-UR
VU—EH-YDITBEAIIRELTWLWESAEDOD., —KEH-YDHKRKEX
HELTHLT . . REDEMEET 52 L TEHBERMADRENTETH D,
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% 6.3.3-1 NFPA220 EEEEYDREGLIZKS S Bt KERE (BRI

NFPA220 4348 Type ! Typell
442 | 332 | 222 | 111 | 000
IBC/IFC 448 — Type ! Typell
- A B A B

mAEE |1 LLEDK, . thDMHEEE X HF 4 3 2 1 0
—5\ B | 1 DDA 4 3 2 1 0
BRDOH T 4 3 1 1 0

mAEE |1 LLEDK, . thDMHEEE X 4 3 2 1 0
—NEE |1 DEROHIHE 3 2 2 1 0
BR DA 3 2 1 1 0

H 1 EDK, #. thD HhEE %X HF 4 3 2 1 0
1 DRDAHZHEF 3 2 2 1 0

BIROA& X 3 2 1 1 0

e 1 EDK, #. thDMHEEE X 4 3 2 1 0
1 DROHX 2 2 2 1 0

BRDH T 2 2 1 1 0
R-RXFT7ETY 2 2 1 0 1
BLE-K7E>TY 2| 15 1 0 0
JEMm S5 — 41 B2 0 0 0 0
JE S8 — N EE 0 0 0 0 0

Rooftop of building

One location

00 =—=— 00

ASME containers
Total 2000 gal(15.2 m?)
water capacity

ASME containers
Tatal 4000 gal(15.2 m?)
water capacity

6.3.3-2 HEHEMICHFTHN LY EFEOBRLRE
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(4) FES A U DHREE#E (NFPA58 6.6.7.2(F)~(H),(Q),(R))

@ FEOOESDREIZDONT
(XY 8ft(24mULESMIETHZ &)
AXVODLNELEZTDFEFFEELLL TS, TEMLEE SOERHIC

DWTIENFPA ELTHUELTLWAEWLWEDD, —lBRKBNRS(CEETE

BWESITL, MD. FIBEXOXRIBLIHIFELR LKL S 8ft(2.4m) & 5%

HLELDOTIEHEABAULWDNEERBRLTWWSESTHS,

@ REFHLEIZDNT
NFPAS58 [Z & LTl 7 YL J (Hydrostatic relief valve) DERE 1 E L

THY. BENORHIFBERIA TS, BH. AEHATICTEVT, &K

H/NL T DREBBFAE CRBHEBAAIZDWOLTRE L TULRLA, NFPA (Z

FBHERLIZBEVWTIE, BATHLIZENDLRRADBHEEREDHTE Y.

AEXDOITEVWTENLIEFEOMEICKREL TS L3 TH S,

@ HWESA VDREIZDNT
NFPA58 IZE LT, MET A VOFREIEHRE L TLVEL, 6.6.7.2(R)TIE

BIAVEARTAVERBDITLT, MO, ARTIHIEZEROHTULD,

COBRIFEICIT—F U TIZOVWTHRARTNBITEET, WESA V%K

(+ BT TIEALY,

Ft=. TONRVORLEEE 0508 £ LT30OMDESEEBELI-EE

[ 6.6psi (0.046Mpa) &{EMNTHY. BEICLDHENELREZEZBELTLO

—)—DRVTEATHIRETEEEDILETH 1=
@ thE 23ft(7Tm) ULTHRES A VERBRE LT HRMW=DT

DERKRICAFLANCDEEZZZTDFFEEL LTS, NFPAIZEK
3¢, BEIZERBLENLYTEAORIEFEL. FRiER—XEBLFET

BU., TOFEFEFRIETIHELRESA TSN, FIEEERFICHITSHER

—REEICLIBFHAZFICHDDEREMMEEEZEZEEL T, B3 &H

BLI-EDEEZOND,

(5) FSA (KKZRLfEH) DIEM(6.6.7.2(S))

FSA [F. i ERBRXZICH U TEHEE 4000gal(15.2 mP) L ED/\IL Y Bt
EREITHHARICERSNATINS, ChiF, KRBEFICKIRBADEE
ZEHMEL. TOHRRICELY . RL2ITEHEHET 512H > T NFPAS8 DIFRE
D H T L BN THEY) % *t 5 (Special protection 6.27.5) % £t 3 2 LEHNH
51-0TH5. KRLLBHOEMIIRFEREIZOVTODAEETTELEDNT
T, EDESBRRETRENZHRERTAHIIZRTTHELEDTH S,
Tz, FRBEOATIELL . EELAHH>IGEICEWVTIEIZTDHRE FSA %
R b,
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PERC. NPGA BZUNFPA R FSAMDY=a7J)L (BliR) ZERALTLS L
DD, BLREDIGZE., RO EEYREFHNGENI EMDTZaTILIE
BHINT ., BETERAAD FOZEEMEIEAH) (EITHEBERE) 1HIERT S
E(ZH B,

BLHBRELUNDGEEICENTH, BE. FABRBEZITI>OBXEEOREEDN
EitET 5D TIXEL . SED Professional Engineer & E#532# % &1 FSA
DEREEELTNWSDONERETH S,

6.3.3.2 BXMNERE

BN I=&+ 2EBEDRRERD(1)A S (B)ETIZRT .
(1) NIV ETREDE LREICET S REDHEEZFIZDINT

FRES (EU) OEEARRRAHIZE T, EABRFROBERIEE(CD
W TIXERINE H#383545 (Pressure Equipment Directive, PED) *oBX M f& &
) E PR E B EE 1 E  (European Agreement Concerning the International
Carriage of Dangerous Goods by Road, ADR) 7 & QRN iRE Z1RA L TLY
5—AT, REEE, #HATOEE. BEE. THRARRUVEERIGEDR
TRHFNZDVWTRHERWICEEDORHCLVELG>THEY ., NILIETHEDORE
FEREIZOWVTH EU LARILTORFH LAY,

FREEDBRIZE T DNV FBELREILX. 750X 41 FYRIZTEN
TIEEMIZREI EShTULV =, BEEIZBWTIZUTOERIZE Y HEALE
nNTWdEDZETH-T=,

DLP FREFERLYEL NV EFEILOHANRAVLIEGEICELTTE
EREOMMASDRAWVARDRA. HKEENOHEBEADHTRIRAZD ) X
IhHB=0
HRELEEEYERIZEVDTAELSELE LI-BOESFRIZKL SH/NLY ITERN
ELREDEENTSSND =0

Ffz. FAYVIZBWTIKENISHRFI SN THEOINBRAEDHESFIE AR L.
BLHREREL LGNz, BH. FAYRUVFY DOrIZTBVTITBEIZEL
[CEREBELEZBEHLH 1D, WTFhOETHLRFEDHRESHIIAL., £2F
YO ICEWTIEBRLEERENMRHE SN TS, —AT. ARSUIZTHEWTIE
HEMNREOoNTEY ., ARAS VKA (UNE) ITKYZDEENFEINT
W5,
NILYEFEOBEZERFIICODVTWLPGA #& L TI—O v AKEICE
SLBER. AZELH - -EORFIKRER 6.3.3-2 12RF,
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#6.3.3-2 A—OYNKEIZEITANILYETER LEEEREIAR

REFIEE

Ml - RERELGL

RERE - EHHY

252X, bMLa, N)L
F—. FUT¥, RILE
HIL, TAILS VR, &
=

NH)—, 55,
KAy

ARL Y, RARZT

HKARAL V[ZDODWNTIE®BRT D, AOAR=ZTD

(2) ARAUIZHIFTBHNILYETHERE LEREERT

ARL VIZEWTIE, NIV ETH#EE M EICHRET 5 AR—AN+4ENE
WESGHIBT/NILVBPREZELICRELTEY. TDIEFE LA LFEREMEG
EDGRICTELEEDEEZICHREL TS LI THD, GH. NILVET

BOZREAEE. A—HBICEVWVTHLELRERUM E

HEGIIRHDEL Y,

% &5 Koper Ruda

REDWEANSHY X

R—ANVERTELEATIEMMEICEELTWSEDZ ETH- T,
REFFIRUVHBEEICETLHREF R 6.3.3-4 27T,
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REHFID

M EFEHE O

6.3.3-4 /\)LY BTHEE LEREHI
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(B) ARAUIZEFBENILIFEOBR LRERES

ARAUITEWVWT, LP ARBRBEOFREEELEGTARAS DOERHFE (UNE)
[CRESINTEY. NILYEFEOFRERLEIL UNE60250 ITHRE SN TS,
NILYEHRZBRLEICRET ABAICEVWTIIRELIZELRY ., HRBICTKDH%
BFAIFHREEE <. TBEBICK 2TRBEEIEG LA, UNE60250 E#(C
BELTWSILEHEREREES (OCA) MR LILEBRTHRITNIEEED

FEREFTEEL,

UNEIZEBANIILY TR EEBREEL. XRODMSLQFETIZRIT EBYT

Hd, Ff=. BXENEMLTLHETEEZONLDETITRT,

D BLIZHRBET A1\ OB EE5m® (PR K20 T

@ NIV ZEZELIZEREL &S5 LT 58YDEREE X205/ A HERE
(RF-120)0#F L. KKDRICHHMNRRERET 2D THEIXRELR
5N 1= D(UNE-EN13501-1I1231E 9§ HA2FL-S2)

@ BENBEIX. REBET /NI FEORKFEICTAMAONE &

@ Ev FRUHIKAZEDRZ L LELPH RN EE

(X, h EFERD20EDIEE
® (ExEFTOEEE. 6 mlL

LT LMBEEE TOIERE

® BELICHRET SNV EFEONEL S EMIBERFET1.25mEl L

KEDMDEFRIEBEICDNTIE, UNEICIRESNA/NILYETREE# EIZER

BEY ORDELELEHRTHY. ROK6.33IITRTELY THD,

$# 6.3.3-3 /\LYETRED B FREREE

(Minimum Distances to Public Buildings or

Competitors)

2Do" Dp"
NILY BRRESNE D B N 0.6
(Fire Safety Distance around the tank)
TR 1.25
(Fence Distance)
OO Ve 0.6
(Minimum Distance to walls without openings)
iR, Eit, Ev b, kO, BAR 6 2
(Minimum Distances to the limit of property,
depressions, pits, culverts, drains or ignition sources.)
NHEEYFT TOIERH 12
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1) DoRUD,DEHFEILE6.3.3-50 & Y

Instalaciones de suministro de GLP

A Chimenea de combustibles gaseosos
Aizado I shunt de ventilacion

| /8
‘*“..P. / 1y \
| ;( \

s o c
o

Calle

— 1 2Do

AImenea 08 COMDUSIDIEs Jaseosis

shunt de ventiacion

[¥6.3.3-5 @thmEaBtatEE &

@ NIV ETREORE 25%IEFMAKESnTEY .. B hd &,

® FIESA VIFIELICEEYONBIZHESIA TS &,

© FEOFEEBNE@EICHKESNA TSI &,

(LLF. RepsoldBFEH#)

FESA VERITAHAGHEICEVNT, th EOFEOMAICKEEZHREL.
MDO&EME85% CEEIMICRHALT 2BFIEHILEEEZRET S &,
KIEIE/NILY FFREMAR UV O—1) —{HED28 TEREL TULVA. B3

ERFIEEEFRIT-IESICIF1BTEREL TS,

@ NILYEREIE R EBERMICEK SN TS Z &,

@ AVTFUADEDICBZIZT I ERARELEC &,
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X FESA URUFENIZONTIX, BEVNEICKETIHED
NFPA58 L BIFkDIREN HAH— AT . FRIET A VITEKITEHAREHEHITR
VZDHRESHGEEICETIREIXEM o1z, =, NILVFFHEEEL
[CRETZELEEYOEIRURES A VEFTLETNELGLLGEOES
[CEATAHIBIELNICFIES A VICERITHIFTEODS SICET IRAELGE
XMz BE. ARSI UVIZEWTNAILIITHEEERLEICKRETESY
HiE, SEETETHELRELD>TWS, ARS VIZEITHRARODEL
BREBR/NILIEFEADT 7 ERILNFPASSE B Y BN EE AR %%
(THMEMNGE CGHFEDBFICIVITSZELHI-HO. BFORS (&
R27Tm) ZBASMEDELICIEIRETELGVWENDZ LETHo 1=,

6.3.3-6 ELHRERNILIVEERIES A >

(4) ARA DONLVYFFHRELREICEAT 2 RER DR
EBECRE L=/ FPEEEQ)BIFHREICRIERESNTNSD, E
RISV IR ZEELICREL TLWAEREN L, SFREEITEALTLD
BEICEVNTH, UTICBFAEERAHITFoNT=,
@ FIERBOEFEME
ARAVIZEF BNV ETHEOELREIL. REXAR—ZADGVGEHA
DNV EFHEDREZHME LTS8, FIERBEOFEEMEL, &R
FIZERLVERR EER-TLNVS,
@ FEEERIZEITHXEFEH
WL BTHEAD LP ARAFIBERDICE T, REFVEHT H7—AD
ERrHb, BRIEHLEZERVFEAMITORAERICEY ., HhEDF R
L—2—1 ATHREBHEZZITOTWSEH. NILYVIFEREALEFLTWS
T3 LT RIEBEEXEZTV., NENREFEBENFTERLTLSD
TREZELMNEBRDN S,

-132 -



6.3.4 FRKIZHITEHLP RNV EFHER LREREDLLESE

KERUVRARS VDNV TR LREREICHAT ST LHEEREZROE
6.3.4-1 [Z5R 9, NFPA58 MFREIL. MR ARAS VOREICHEEXZ LFE LR L
ToTW53,

NILY ETREE DO BRIEMEEZIC ODLWTHAERIZELWTHEROEIL LM -1
FOND, BLFEICET HAITHREOEERFREERV) RV TEIA Y DK
[ZDOVWTREZUAHY . WFTHRIZTDVTEREL & YUEBEICHRE L Tz Fiz.
BEEECONTEL, AN UHABBREBEDAZREL TS &I L TKRE
FERUHEZIZTODVTLHREL TULV =,

ARAVIZEWTIE, RESA VICKET SMBERFEOFHFHLGAEN L. E
EEOBEFREEIZEIYKE L TUL=H. NFPASS DEMEFH4aiT- L TLrv=&
25, UEMBERBEREL-BAICEVWTHLRERERICET2REFDEE
NEZDLEDBENSH 21=c BRICEVWTNILYITEZBLICKREL GERT
BIZIFRKDANNL I O—1)—DEFTERTOEEDE NIV FTEOERTEN. 5

EFRDERGEDFEEDITETL., REVESENEHRUVZDELICLSKRE
HOHERSBENEEDON D,

%6341 BLREEELRRK
*E (NFPA58) Z <4 > (UNE60250)
(1)&XEEF I EEYFRVEBEDIT Tl
(2)FEAREE (1) & R#k OCA (1TEU&EAIZER o 75LY)
Q)EEMIETE a)NFPA220 ITIRET At k#EE™ | - BIRBEREDH

TYPE 1 443
TYPE 1332
TYPE 11222

b)E L ; FHIHDRHNIC LY BRS
NeREWMEEL - T, KT

a)2 EFfEm AP EE(RF-120)

b)ABEREN 7 K RIELR SN
t=# %} (UNE-EN13501-1 IZ#R
E9 5 A2FL-S2)

C)FRET B/NLY DR KA

LEz\ILOBTHDEEZXRFT EEXFTEHREE
THEE
(4)BTiEkEE S a)2000gal(7.6m°)LL /& 5m® LI
rE (ATERBEH 3t F2E) (RTRURE 1% 20)
b)4000gal(15.2m>)LL T /5% fit B2
(5)FEIEEZE 2 N EEEBIHTE
a)1 A : BFIELILEEE R U FIE
OfHETOREEER

b)2 A : a)lzix LAy
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B)FES A > a) BYONEIZKREFEOEST) |a)BEYDIERIZKRE,
(RIRDLP AR | b) FTIEA : HEEEH S 8ft(2.4m)LL | b)FIEOZEERNE@IZKE

DIE)

LOETIZHE

c) MEEE

) FRERH Y TV T

n REARAYT) o TFry T
Ny LT (2 18)

Z) Rk LI

T S A Y

d ¥—I XIESRNILDFFES
(BRMAERRUVARS A EHEED)

SCHBARE b AN S 23ft(7m) A L L VS
FRIZSREB XL 2 ADIELEN TR
—ZDEEFBETEREARIZH
BLEBEE, BTHIES A VEE

() 7ERA> + | FSA AL

[HE#2]) Denise Beach, NFPA 58 LP-Gas Code Hand book 2014Edition

6.35 F&OH

NILY BTN ELEREICET 2 RKERUBINORFIKRZEICOLNT, EED
SHERERVERERICEATSIET) VIREET O,

NFPA58 TIZB LEREICEL T, NIV EHEOREICHARGE EELREY
HITBBREBEOHFANMBETHDIERELTHY ., ERELLTIE. LP HRDERE
(2R D LBIEBAHEAHENT O TS, BELEREBEDOSESIXRRZYMHEDRIZLP
HRAEBRENFEET DI LITH LD, HEEIFELRY ., R BEE
LBELTID&SICHIBTLIZCLFRATHDEWVWZ D, BAENTRERMRT S
BAETH > THRRICITBENICODNDO O THIHREEEGHRL LTRYIRSAE
LEZBND,

NILYETEABERBET HBE80 LP H RAMARBICRET 2REBRELEIZDL
TI&. NFPA58 R U UNE60250 IZHRE S d/\— FETOERNXEIEH#H L LVE
DTIHGELDS, BEANDOTIEEERVRLERICOVTIIAERENOFRES
ZELCEUGEEZRTIVLENDH D,

NFPAS8 ICEWWTIF. BEEFEF TRIEBR—REZEUVUREEEZITOBEXIEE
ENSEEERE L CHRIEOZ M EMHAIZRITARIES A L 2RITHBEEPRE
ENTHY. UNEBO250 ITEWVWTIEFRIES 1 VR (TEHBEEREL TS, L
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ThOBELRLZYHEDNEIZA>EERNERIRD LP HRANEBT S5 &
DNEEINDIEND, FRESA U ELERTMEDOEBERVBIRD LP HRH
RET DI EEHLET 5-ODHET - HBFEERUFRIBEXICOVDTREI
ETHb

Tz, ARAVIZEWVWTIE, FIES A VICHKRET SMERBOFMTRE
BOHEOD, BEEOBTHEAE(ICLY NFPASS DE#EZ MR- LTV, &4
UMEREERELEEICHEVTLRIBEERKICB T 5REFOEELES
2 EDEFINZITFOLNTEY., BRIZBLWT/N\LYFREEZELICHRBELTE
mtéc@ﬁﬁwmwan—u—ﬁﬁtéﬁpjmﬁﬂemwbﬁﬁwmﬁﬁ
H. BEFROEELEDHERITETL., REMESEOHER S ZDEIEIC
KBREMDHEENBENEBDNDS,

FSA (KKBEMIT) RUTMEEEIZDULTIX. NFPASS IZEWLWTHRES L
TWAH, KEIZEITSHNIILIFFREODELZEFINGZN EM L ERERMNLG
. BLEFZREIZBEALTIEFSADOY a7 /L nEARNESNTWNS, LML
BHL, XELY D LP HRBBEDHRERAR—IANZ L. BREHIZHE T
HMENZFHELTLAIRREEA S L. RBEREICIH C-EiTMRIIEEET 5
LENHDEEZOND,

LELY ., RERURARS DOFRERERVERAEREHEBTELN, A
EEDOHRTEICHL THIFTMEILET 204K, 2. BE~ADONILYETRERE
EEZHTHKREEZED. FEHRICHITIRERENEEICZ L. REXE
ERUVLUZEE(CED(REFZHETETLELRER/ LY FFEX, J]RE.
ARLVDHTHD. A AEHERZHL > TEHAERNTOELRBER/NILY IS
NDERAZEZDDIIRHTHS. 5% . BARATOERERFAT HIHz>TIE.
FIBFRE DRI R, BEYI AL, MEMLER EDORMMERERIIx
LREMDIAENDELEZ DD,
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Table 3.1
Description of the Various Steps in Performing the FSA

EIJ 51\\

Step

FSA Steps

Chapter where
described

Gather data on the volume of LP-Gas stored and other information pertinent to the
facility.

Perform simple calculations and determine whether the facility is subject to the
requirements for developing an FSA.

Chapter 4

Evaluate the product control appurtenances and other safety features of the facility
relative to the requirements of the NFPA 58 code.

Assess the appurtenance requirements for containers of different capacities and compare
them to the actual mnstallation.

wn

Evaluate the requirements for valves on transfer piping and compare them to the valves
provided in the facility.

Assess conformance to the code of a Redundant and Fail-Safe Product Control System, 1f
such a system 1s provided in the facility.

Evaluate the code conformance of the Low Emission Transfer Equipment if installed in
the facility.

Chapter 5

Analyze the protection measures against local conditions of hazard. That 1s, assess
whether all requurements of the code for the physical protection of containers and
transfer piping are implemented.

Analyze the code requirements for the control of ignition sources and whether these
requirements are comphied with.

10

Assess conformance to the code requirements for separation distances between (1)
contamers of different sizes and property and. (1) LP-Gas transfer points and other
EXpPOSUres.

11

Evaluate conformance to the code requirements for Special Protection Systems. 1f they
are provided on contamers m the facility.

Chapter 6

Evaluate the potential hazards to off-site populations and property from propane releases
1n the facility. This step includes selecting credible LP-Gas release scenanos and
assessing the distance (and area) over which the hazard exists.

13

Assess whether any off-site populations. especially people in institutional occupancies,
are potentially subject to the LP-Gas release hazards

14

Evaluate whether there exists a hazard from other industrial operations around the LP-
Gas facility

Evaluate the effectiveness of the local Fire Department. including the availability and

Chapter 7

capability of response personnel. training level equipment and response time to an
emergency i the facility.

16

Evaluate the amount of water needed to cool containers exposed to a fire and the
adequacy of the facility (or locally available) water supply.

Chapter 8

17

For a proposed facility. develop corrective actions to address deficiencies found.

18

Assess. based on specific criteria. the need to provide Redundant and Fail-Safe Product
Control Systems.

19

Assess, based on specific criteria. the need to provide Low Emission Transfer Systems.

20

Assess when Special Protection Systems are needed

21

Evaluate alternative approaches fo using water in a special protection system

Chapter 9
(Only applicable
for proposed
facilities)
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Form 4.1
Initial Data on the LP-Gas Facility

A B c
It;m Information Item Data
t Name of the LP-Gas Facility Owner or
Operator
2 Contact Name:
3 | Contact Telephone & Fax Numbers
4 Contact Email Address
Street 1:
5 | Mailing Address I
City. State, Zip:
Form 4.2
Facility Storage Capacity
A B B D
Individual Total
Container Water Capacity (w.c.)
It';m Water Capacity 2‘;’::;;?; of each container
(w.c.) size
(gallons) (gallons)
500
1.000
2,000
4 000
10.000
1 18,000
30.000
60,000
Other:
Other:
Other:
Other:
- Aggregate Water
- C ;1]_:1:h:itjr't
Nates: (1) Column D = Column B x Column C.
(2) Parked bobtails. transports and tank cars should not be considered for aggregate
capacity calculations.
(3) Do not consider containers that are not connected for use.
{(4) For the purpose of thus manual, “Aggregate Water Capacity ™ means any group of

single ASME storage containers separated from each other by distances less than
those stated in the aboveground containers column of Table 6.3.1.
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Form 4.3
Additional Information on the LP-Gas Facility

[ Existing Facility built to NFPA 58 Edition [1 Proposed Facility

a)  Name of the Facility (if applicable)

Type of LP-Gas Facility U Commercial U Industrial ] Bulk Plant

Facility 1s located in ] Rural Area 1 Suburban Area O City Conmnercial Zone
[ City Industrial Zone

Facility neighbors§: [0 Agri. fields [0 Comumercial Bldgs. [0 Flammable Liquids Storage
(Check all that apply) [ Industrial Activity (metal fabrication. cutting and welding. etc)
[ Manufacturing [ Others (explain)

Geographic Location of Facility/Address:

Landmarks. if any:

LP-Gas liquid supply by: O Bobtail [0 Truck Transport [0 Rail Tank Car
(Check all that apply) O Pipeline

LP-Gas Distribution by: [ Bobtail O Truck Transport L1 Vapor Piping
(Check all that apply) O Liquid Piping [ Dispensing or Vehicle Liquid fueling

Number of Vehicle Entrances: [ One 0 Two 0 More than two

Type of Access Roads to the Facility ] Rural 1 City or Town [ Highway
(One check per line) Entrance 1 Ul Dirtroad [ Gravelroad [ Paved
(One check per line) Entrance 2 O Dirtroad [ Gravelroad [ Paved

Staff presence U Not staffed [ Only during transfer operations
O Staffed always (24/7) [0 Only during business hours
[ Other (Explain)

Location and distances to Assembly. Educational or Institutional Occupancies swrrounding the
facility. if any. within 250 ft from the facility boundary in the direction of the assets.

Overview plot plan of the facility attached?

§ All properties etther abutting the LP-Gas facility or within 250 feet of the container or transfer point nearest to
facility boundary.
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Compliance with Code Requirements for Appurtenances on Containers of

Form 5.1

2,000 Gallons Water Capacity or Less

Compliance with Code Requirements for Appurtenances on Containers

A B C | D E
Number of Product Control
Service Appurtenances NFPA 58
Container | Configuration | Required by Installed Section
# Sub Figure NFPA 58 nsta et O | Reference {2011
e i X the B
(in Figure 5-1) | (applicable . 3 edition)
W Container
edition)
1
2
3 5741 and
4 Table 5741
3
]
Form 5.2

Of water capacity 2001 gallons through 4,000 gallons

Used in Residential and Commercial Facilities

A B C | D E
Number of Product Control
Service Appurtenances NFPA 58
Container | Configuration Required Fustalled Section
4 Sub Figure | by NFPA 5§ | "0 0N | poference (2011
g i g : the B
(in Figure 5-1) {applicable 3 edition)
Sz Container
edition)
1
3
3 3741 and
4 Table 3.7.4.1
5
6
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Form 5.3
Compliance with Code Requirements for Appurtenances on Containers Having a
Water Capacity of 2,001 through 4,000 Gallons
Used in Bulk Plants and Industrial Plants

A B | C D E | F G
Total Namber of
Praduct Control
. inlet t Appurtenances NFPA 58
Container Ll:l Ga(skl: e Figure Required Section
B and outlet from # by NFPA | Installed | Reference (2011
the container™” 38 on the edlition)
(applicable | cantamer
edition)
= Tnlet 5-2
I Vapor 5o 53
& Inlet 54
Liquid 55 55
v Tnlet 52
A APOT "o ter 5.3
- Inlet 5.4
Liquid e 53 See §57.4.2 and
5 Inlet 5.2 Table 5742
3 Vapor 5 e 5.3
s Tslet 54
Liquid 5 60 (X
v Inlet 5.2
4 APOT ot 53
Inlet 54
Liquid 5 0o 55

*¥ If the contamer does not provide an opening for the specific function histed, enter ()
(zero) m col EandF pondmg to that row.

Form 5.4
Compliance with Code Requirements for Appurtenances on Containers Having a
Water Capacity Greater Than 4,000 Gallons
Used in Bulk Plants and Industrial Plants

A B | C D E | F G
Total Number of
Product Control
Containe | IP-Gasinletto | Enter ppurtesiicld ol
ontaiper ' Required thon
£ and outlet from | Configur- by NFPA | Tnstalled Reference
the container** ation 38 onthe | (2011 edition)
Number | (applicable | container
wilition)
Tnlet 52
i Vapor 5 i |53
Inlet 5-6
Liquid -5 157
2 Inlet 52
. Vapor Outlet
N Tnlet 6 See §5742
Liquid 515 and Table
= Taket 52 5742
3 Vapor Folhe 153
Inlet 56
Liquid 557
3 Talet 5.2
¥ Vapor [Gutiee |53
Inlet 36
Liquid 500157

** If the contmmner does not provide an openang for the specific function hsted. enter 0
(ze10) m colmuns E and F coresponding 1o that row
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Requirements for Transfer Lines of 1%z-inch Diameter or Larger,

Form 5.5

Liquid-into-Containers

A B C D | E F
% " Installed in NFPA 58
Item | ~ DPUItenance Appurtenance Provided with the the facility? Bectn
u (Either No. 1 Feature Reference
or No. 2)** Yes No (2011
edition)
Installed within 20 ft. of lineal pipe from the
nearest end of the hose or swivel-type 6.12.2
connections.
Automatic shutoff through thernmal (fire) actuation 6126
element with maximum melting point of 250 °F T
Temperature sensitive element (fusible link)
wmstalled within 5 ft from the nearest end of the 6.12.6
hose or swivel type piping connected to Liquid =22
transfer line.
Emergency Manually operated remote shutoff feature =
shutoff valve emled T ESY. 6.12.10 (1)
1 (ESV) Manual shutoff device provided at a remote
location. not less than 25 ft.. and not more than 6.12.10(2)
(Ref §6.12) 100 ft. frmm the ESV 1n the path of egress.
An ESV 15 mnstalled on each leg of a multi leg
piping each of which 1s connected to a hose or a 6125
swivel type connection on one side and to a 6 18. -;-6-. I
header of size 1% inch 1n diameter or larger on the EREE
other side.
Breakaway protection 1s provided such that m any
pull-away break will occur on the hose or swivel- 6.12.8
type connection side while retaining mtact the o
valves and piping on the plant side.
Form 5.5 (continued)
A B C D | E F
Installed in | NFPA 58
Item Appurtenance Provided with the the facility? | Section
4 Appurtenance Featurs Reference
Yes | No (2011
edition)
Installed downstream of the hose or swivel-type 6123
connection T
BCK 1s designed for this specific application. 6.12.4
A BCK 1s installed on each leg of a mult1 leg
Backflow piping each of which is connected to a hose or a 6125
2 check valve swivel type connection on one side and to a header .
(BCK)** of 1% mch in diameter or larger on the other side.
Breakaway protection 1s provided such that in any
pull-away break will occur on the hose or swivel- 6128
type connection side while retaining intact the RE
valves and piping on the plant side.

In liew of an emergency shutoff valve, the backflow check valve (BCK) 1s only permitted when flow 1s only
into the container and shall have a metal-to-metal seat or a pnimary resilient seat with metal backup. not
hinged with a combustible material (6.12.3, 6.12.4).
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Form 5.6
Requirements for Transfer Lines of 1'z-inch Diameter or Larger,
Liquid Withdrawal From Containers

A B C D | E F
Installed in | NFPA 58
Item . . the facility? | Section
4 Appurtenance | Appurtenance Provided with the Feature Reference
Yes | No (2011
Edition)
Installed within 20 ft. of lineal pipe from the nearest 6.122
end of the hose or swivel-type connections. S
Automatic shutoff through thermal (fire) actuation 6126
element with maximum melting point of 250 °F. T
Temperature sensitive element wnstalled within 5 ft
from the nearest end of the hose or swivel type 6.12.6
piping connected to liquid transfer line.
Manually operated remote shutoff feature provided 6.12.10
Emergency for ESV. _ _ _ (1)
shutofr valve Manual shutoff device provided at a remote location. 6.12.10
1 g not less than 25 ft.. and not more than 100 ft. from ,
(E S\: ) ) the ESV 1n the path of egress. (2)
(Ret §6.12) An ESV 15 installed on each leg of a multi leg piping 6125
each of which 1s connected to a hose or a swivel type 6 1 Sd'j}é
connection on one side and to a header of 1% inch in = (1')"
diameter or larger on the other side.
Breakaway protection 1s provided such that in any
pull-away break will occur on the hose or swivel- 6128
type connection side while retaining intact the valves o
and piping on the plant side.
Number of ESV’s in liguid withdrawal service

Note: If more than one ESV is installed in the facility, use one Form 5.6 for each ESV.
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Requirements for Vapor Transfer Lines 1%-inch Diameter or Larger

Form 5.7

A B c D | E F
Installed in —\EP A S8
it Section
It;m Appurtenance Appurtenance Provided with the Feature Hnlenr Reference
Yes | No (2011
edition)
Installed within 20 fi. of lineal pipe from the nearest end 6122
of the hose or swivel-type connections. T
Automatic shutoff through thermal (fire) actuation 6126
element with maximum melting point of 250 °F i
Temperature sensitive element installed withm 3 ft from
the nearest end of the hose or swivel type piping 6.12.6
connected to liquid transfer line.
Manually operated remote shutoff feature provided for 3
Emergency ESV. 6.12.10 (1)
1 shutoff valve Manual shutoff device provided at a remote location, not
(ES\-"_} less than 25 ft.. and not more than 100 fi. from the ESV 6.12.10 ()
(Ref §6. 12) in the path of egress.
An ESV 15 mstalled on each leg of a multi leg piping 6125
each of which is connected to a hose or a swivel type 6 }-.S_'-’ 6
connection on one side and to a header of 1-1/4 1nch m i (1')_'
diameter or larger on the other side.
Breakaway protection is provided such that in any pull-
away break will occur on the hose or swivel-type 6.12.8
connection side while retaining intact the valves and o
piping on the plant side.
Installed downstream of the hose or swivel-type 6.123
connection
BCK 1s designed for this specific application. 6124
Backflow A BCK 1s mnstalled on each leg of a mult: leg piping each
2 check valve of whic]_l is connecre_d to a hose or a swivel ty?e_ ) 6125
IBCK)** cgmlectlon on one side and to a ?eader of 1-1/4 mch in
( diameter or larger on the other side.
Breakaway protection is provided such that in any pull-
away break will occur on the hose or swivel-type 6128
connection side while retaining intact the valves and L
piping on the plant side.

In liew of an emergency shutoff valve, the backflow check valve (BCK) 15 only permutted when flow 1s only
into the container and it shall have a metal-to-metal seat or a pnimary resilient seat with metal backup. not
hinged with a combustible material (6.12.3, 6.12 4).
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Form 5.8

Evaluation of Redundant Fail-Safe Design

6.26.43 (C) provided

A B & D | E F
I Installed in the NFPA 38
t facility? Section
e Description Features Reference
m Yes No (2011
# edition)
SR e Apglmeuances and_redundm:t fail- safe_
equipment are provided for each container
1 [ the appurtenances are : 6.26.3 and
o of water capacity 2,001 gal. through 30,000
provided sl 6264
Internal valve having internal excess-flow 6.26.3.1 and
5 Liquid or vapor withdrawal | valve 62632
| (1-1/4 10 or larger) Positive shutoff valve installed as close as
. ; sk 62634
practical to the internal valve
Internal valve having internal excess-flow " o
62635
Timiid o vapor: dalet valve or backflow check valve
3 q P Positive shutoff valve installed as close as
possible to the internal valve or the back- 6.26.3.5
flow check valve
Railcar Elow ion Approved emergency shutoff valves ?
out of : ; ; 6.18.26(1)
4 | transfer = installed in the transfer hose or the swivel-
railroad tank = and 6.26.4.1
i type piping at the tank car end
Approved emergency shutoff valve or
ooty backflow check valve installed in the 6.18.2.6(2)
into ratlroad : A ;
transfer hose or the swivel-type piping at and 626 4.1
tank car
the tank car end
& Cargo tank Protection provided m accordance with y
5 | transfer 6.26.4.1
6.26.4.1
Automatic closure of all By thermal (Fire) actuation 6.26.42
6 | primary valves (TV & ESV) [ Actuated by a hose pull-away due to 6264
AR IRy, vehicle motion T
- 3 = 5
Re_mote shutdown station within 15 ft of the 62643 (A)
point of transfer
Another remote shutdown stano_n between 62643 (B)
25 ft and 100 ft of the transfer point
Manually operated remote ; ; =
7 . - Shutdown stations will shut down electrical
shutdown of IV and ESV 5 ;
power supply. if any. to the transfer 6.26.43
equipment and primary valves
Signs complying with the requirements of 62643 (C)

Note: If the facility does not have a rail terminal. write the word NA 1n both the “Yes™ column and the “No™ column
m stem 4 of this Form in the railroad tank car row. Smmilar option is also available if there is no cargo tank

vehicle transfer station.
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Form 5.9
Evaluation of Low Emission Transfer Equipment

A B C D | E F
1 Tnstalled NFPA 3§
t in the Section
e | Description Features facility? | Reference
m - (2011
8 Yes | No | Edition)
m Delivery nozzle and Fixed maxunum hquid
1 id AﬁySM‘E filler valve- Max. level gage not used 6.26.5.1
m"" " 7 liquad release after dunng transfer (B)
wehidles tansfer of 4 cc. operanonsg
Does not exceed 4 cc
Jndag geodnit (0.24 1) from a bose of 62652
Transfer wio transfer or post | 1 A)
ianary. ASME fer uncounling of | MOPERAl size 1 1 or
2 | containers. the hose, liquid D red 1S
delgvery valve and | product volume 091 ”;)ﬁ bo“ £ 63652
nozzle combipation | released to the 091ia AT ST
nomunal s1ze larger than (B)
atmosphere lin
Transfer mto Do contaners of less than 2,001 gal (w.c ) have an 6652
stationary ASME overfilling prevention device or another approved .(F) =
3 | contuners device?
maxioum fillmg Do consamers 2,001 gal (w.c.) or greater have a 6:26.5.2
1 float gage or other non-venting device? (E)
Transfer into
stationary ASME | Not used dunmng fi trons but 62652
4 | conminers used to calibrate other non-\ennug haquid level (C.D).
fixed maximum gages in the contamer )
liquad level gage
Note: 1) If the facility does not have a particular feature described m atems 2 or 3, wnte 'NA" m both the
“Yes" and “No" columns corresponding to 1ts row
Form 6.1
Evaluation of Physical Protection and Other Measures
A B C D | E ¥
Installedt in | NFPA 58
o Section
# Ttem Features Thet Teeouy? | nibiecs
Yes | No @011
Editiou)
2 : Provide ightag for mgh P 1o all storage
! | Lightng being Josded_control valves, and other equip 6183
Protection agamse velacalar (affic ) smpacts oo contamerns, Uansfes pgnng 6612
Velicl and other o5 is designed and provided consmensurate with the 69‘36
1 o o sze of vehicles and type of affic i the facalsty. (Exampls prosectson oy
e systems mclude but oot kmuted 1o (1) Guard rasls, (2) Steel ballards os Pm
ik pasts, (1) Ranpedd sadewalis s
4 a agamns Provide protection agnast common where pipeag s w contact wid 5
. MEIPOTLY OF 69311

Is au esdusmal type of
P pms'-dcdla Sase (all dy 61842
g admlmﬂndmm facilitves”
Amn least two means of emesgency accesses (gates) fiom the eaclosae
peovs
Penimeter Fence NOTE: \\du"\..\." (not applicable) i 61842
4A (1) The aces enclosed 1 less than 100 1, o (A)
(1)  The poist of ransfer ts within 3 fi of the gase. or
| contamers are oot filled withm the enclosze
Iv a cleasnce of at Jeasr 3 feet all arousnd 10 allow sznesgency access o 61842
the required means of egress provided? B)
1f 2 goard service 15 provided, does thus service coves the LP-Gms planr 51843
Guasd Service and are the guard persoese] provided wath appropnate EP-Gas relmed K

miim-ﬁlof)’f?n\ 587
MeLmkuPhcedﬂmumMmmswmmdma
of any

Lock-n-Place 61842
4B Pl systens valves, of Squigsaseat s ©

buofdlt&n:e -bov!’
Note: Fill caly wems 1.2 3, snd 4A oc 4B. Indicote with “NA™ whien not fillmg the “Yea™ o “No” columa
tlndn'cmwib‘.‘ll\'dhebalnvismxw-mgh
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Form 6.2

Assessment of Sources of Ignition and Adjacent Combustible Materials

A B C | D E
Is the Facilitvy | NFPA 58
Sources of Ignition and Reguirements compliant? Section
# Pertaining to Adjacent Combustible Reference
Materials Yes No (2011
Edition)
Are combustible materials. weeds and tall
1 | grass not closer than 10 fi. from each 6452
contamer?

Is a distance at least 20 ft. provided between
containers and tanks containing flammable

= | liquids with flash point less than 200 °F (ex.. 64355
gasoline, diesel)?

3 Are elecﬁi_cﬂl equipment and wiring mstalled per 6222

= Code requirements? T

4 Is open flame vleqmpment located and vused 62731
accordmng to Code?

5 Are 1gition confrol procedures and requirements 72392

dunng hiquid transfer operations comphed with. 7
Is an approved, portable. dry chemacal fire

6 | extnguisher of mummum capacity 18 Lbs. and 6.25.42
having a B:C rating provided i the facihity?
Is an approved, portable, dry chemucal fire
extingmsher of nunimum capacity 18 Lbs. and 947

7 having a B:C rating provided on each truck or
tratler used to transport portable contamers?
232
Is the prolubition on smokang within the facility e
8 7 (B) &
premses strictly enforced? 9410

Note: Insert "NA" inboth “Yes” and “No™ columns of any items that are not applicable.
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Form 6.3
Separation Distances from Containers to Buildings, Property Lines that can be
Built upon, Inter-container Distances, and Aboveground Flammable or
Combustible Storage Tanks

A B ¢ D E | F G
Container S z ) Is the Facility | NFPA 358
: eparation between g i T
Size AT _—— Minimum compliant? Section
; 3 a property line, important building or ;
# | Rangein ) Distance Reference
other property and the nearest - z
gal container which is {10 i il el
(W.C.) Edition)
501 Above Ground 25
! through | Underground or Mounded 10
2,000 Between containers 3
2001 Above Ground 30
2 through Underground or Mounded 50
30,000 - -
Between contamers 5
Above Ground 75
Underground or Mounded 30
30,001 % sum of 6.3.1 and
3 I?SOE:E%‘ diameters Ta;:ale
: Between containers of 63.1
adjacent
contamers
Above Ground 100
Underground or Mounded 50
70.001 ¥ sum of
4 té\[:r}u[;l{;;‘]; diameters
: Between containers of
adjacent
containers
. Separation distance between a LP-Gas -
5 ‘:ﬂ;iz;;u container and an above ground storage 20 G:U-;’
g:rl.l 5 gal tank contaming flammable or combustible - 64.5.6
liquids of flash points below 200 “F. -

Note: If any of the container sizes indicated 1n the above form are not present in the facility,
enter “NA” in both Yes and No columns.
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Form 6.4

Separation Distances between Points of Transfer and other Exposures

A B C D E | F G
- - Is the Facility NFPA 58
5 | Type of Exposure within or outside the facility c‘“l“.r Mi..mmnm compliant? Section
: it exposure Distance
boundary X EH (0 v ~ Reference
SR 2 P (2011 Edition)
Buildings, mobile homes. recreanonal velucles.
1 | and modular homes with at least L hour fire.rated 10
walls
» | Busidings with other than at least 1-hour fire-rated g
“ | walls -
3 Building wall opemings or pits at or below the 15
level of the poimnt of transfer -
4 | Line of adjoinmng propersty that can be bult upon 25
5 Outdoor places of public assembly, including 50
school yards. athletic fields. and playgrounds z
From points of transfer
Pub::c wayvs, mcluding in LD Gas Gspetiaing = Siction 653
public streets. stations and at vehicle Table 6.5.3
6 | lughways, fiie} dispensers
thoroughfares, and ¥ ther 3
sidewalks 1O JcE posN:0 25
transfer
7 | Duveways 5
8§ | Mambhne ralroad track centerhines 25
9 |C rs other than those being filled 10
Flamumable and Class I combustible hqusd
10 | dispensers and aboveground and underground 20
C >
Flammable and Class 1l combustible hqud
11 | dispensers and the fill connections of LPG 10
2. 5
12 LP-Gas dispensing device located close to a 10 62443
Class 1 hguad dispensmg device
NOTE: Place a checkmark i column C against an exposure that is present i or around the facility. Fill columns
E ot F for only those rows for whach there 13 a checkmark m column C
Form 6.5
Special Protection Measures —Passive Systems
A B C D E
S ial Is the Facility NFPA 58
p(‘(‘!i'l . compliant? Section
# Protection Question Reference
i Yes No (2011
Option Edition)
Insulation provided on each of the 67551
containers? S
Container Insulati . : : i
cufamer msuiation Insulation matenal complies with the 6'2&1{:’2'1
- 9
requirements of NFPA 587 6552
i g s G 5 =
Mg Each container in the facility 15 mounded? 6.2553
confainers Mounding complies with each requirement 6663 &
under section 6.6.6.3 of NFPA 58. 6.25.53
Each container 1n the facility 1s buried? 62554
Burying of containers | Buried containers comply with each 6.6.6.1 &
requirement under section 6.6.6.1 of NFPA T
sg 6.2554
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Form 6.6

Special Protection Measures —Active Systems

. Is the Facility NFPA 58
Special compliant? Section
# Protection Question Reference
Option Yes No (2011
Edition)
Are fixed water spray systems. complying with
NFPA 15" requirements. used for each 62561
container in the facility?
1 Water spray systems | Do fire responsive devices actuate water spray 6.25.6.2
system automatically? Fzahtlsd
Can the water spray systems be actuated 6.25.6.2
manually also? T
Are the momter nozzles located and arranged
so that the water stream can wet the surfaces of 62563
all containers exposed to a fire?
Can the water stream from a monitor nozzle
reach and wet the entire surface of, at least,
62563
: one half of a length from one end of each of
Monitor nozzle 4 i n 1
2 the containers 1t 1s designed to protect?
Syscms Do fizxed monitor nozzles comply with NFPA 6.25.6.1
15 requirements?
Do fire responsive devices actuate the monitor 62562
nozzles?
Can the monitor nozzles can be actuated 6.25.6.2

manually also?

1. See discussion in Section 8 2
2. Refer to Chapter 8 for a discussion on NFPA 15 Standard for Water Spray Fixed Systems for Fire

Protection
Form 6.7
Protection Against Vehicular Impact
Is physical
. . protection Type of physical
Syt Profeched provided? protection installed
Yes No

1 Storage containers

2 Transfer stations

3 Entryway into plant
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Form 7.1
Types of Occupancies!" Near or Surrounding the LP-Gas Facility

Is Occupancy
Model # Hazard located within the
Type of Occupancies from Distance™ hazard distance
Table 7.1 (feet) from the Facility?
Yes No

Assembly Occupancies (Places of worship. Libraries.
Theaters and Auditoriums, Food or Drink Bars, Sports
Stadiums. Amusement Parks. Transportation Centers. etc. with
50 or more people).

Institutional Occupancies (Elderly Persons Home or Nursing
Home. Hospitals, Alcohol & Drug Rehabialitation Centers.
Prisons)

Educational Occupancies (Elementary Schools, Day Care
facilities, etc).

NOTES: (1) Different types of occupancies are defined in NFPA 3000

(2) Table 7.1 provides a number of scenarios that can result in propane release, and the resulting area
exposed for different ignition mechanisms. Deternune the scenarios that are applicable to the
facility. for the quaniities that can be released. and enter the greatest value from Table 7.1. Use the
hose diameters and length that will be used at the facilaty 1f they differ from the ones i Table 7.1
and recalculate the hazard distances using a spreadsheet method that 1s available at npga.org.
Some scenarios may not be applicable to an installation because of other mitigation measures
implemented. such as a hose management procedure to minimize the possibility of hose failure.

Form 7.2
Exposure to LP-Gas Facility from External Hazards

A B D
Hazard exists
i to the LP-Gas
4 Tvpe of Neighboring Operation Facility
Yes No
1 Petrolenm and other hazardous material storage, wholesale
dispensing. etc.
2 Metal cutting. welding, and metal fabrication
3 Industnial Manufacturing that can pose external hazards
4 Ports, rail yvards and trans-shipment ternunals handling
flammable and explosive materials.
Other operations that may pose hazards (gasoline and other
5 hazardous matenial dispensing stations, fermilizer storage,
etc).

NOTE: Ifa particular activity indicated 1n column B does not exist. fill both “Yes’
and “No” columns with “NA ™
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Form 8.1

Data on the Responding Fire Department

A B C
Itim Data Item Data Entry
1 Name of the Fire Department (FD).
2A | Name of the person in the FD assisting with the data acquisition.
2B | Position of the person 1 the FD assisting with the data acquisition
3A Date on which FD data was collected.
3B | Name of the person collecting the data.
4 Number of fire fighters on duty at any tune.
5 Average number of fire fighters available for response.
6A Number of fire fighters “Fire Fighter I level.
68 | qualified to “Fire Fighter IT" level.
Respond on the first alarm to the
TA il
facility.
Respond on the first alarm and who are
: qualified to the operations level
7B | Memter sliteaghies requirements of NFPA 472 or similar
who would: -
local requirements
Respond on the first alarm with specific
TG knowledge and training on the
properties of LP-Gas and LP-Gas fires.
Number of fire apparatus
8A | that have the capability Are 1n service in the department.
to deploy a 125 gpm
hose line supplied by
gB | onboard water for at least | Would respond on a first alarm.

4 manutes, and. which:

Form 8.2
Response Time data for the Fire Departments
A B | C | D E
Time in Minutes for
Company or Department 5 >
Alrm Receipt Turnout Travel Taotal Time

& Handling

Note: Number in Column E = Sum of numbers from Columns B throngh D.
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Form 8.3
Water Flow Rate and Total Water Volume Required to Cool Containers Exposed

to a Fire
A B C D E F G H
Total Frn auy Total el
tom | SME | Surface Aves ea:; 'r"":m’:': — Water s
Size of u‘cl . container por containers flow r:m
" Container’ ta be contiiaty of the size required for 10
(gallons) () Cﬂl}ﬂl S indicated ¥ (gpm) min
(] (gal)
500 86 43
1,000 172 86
2,000 250
4,000 374
6,500 570
9.200 790
1 12,000 950
18,000 1.160
30,000 1,610
15,000 2366
60,000 3.0%
90,000 4,600
Other Size
2 Calculated water flow rate for
contuner protection
2b Water flow rate rounded up to
= nearest mulnple of 125
3 Water for fire fighter
protection. 1f required
4 Total water flow rate and
volume

Note: Columa D =(1/2) x Columa C
Column G = Column F x Column E

Column E = 0.25 (gpm/ft’) x Column D ;
Columa H =10 x Coluam G

Line 2a, Column G and Columnn H are the sum of numbers 1 each row above hne 2 of each column

Line 4, Column G and Column H are the sum of numbers m rows 2b and 3.
$ megmhwmm'mhm;miﬂwmﬁmmamnm

than 3. See Section § 2
1 ASME contamer approxunate dimensions
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Form 8.4

Evaluation of Water Availability in or Near the LP-Gas Facility

A B C D
Item # Water from... Available? Quantitative information
Distance from 5
Contamer(s) A mlablev
hich water flow
H_:,;:rant w(a]tne? will be ks fros 2
: ta ; hydrants®
Public supply or from another applied ¥
piped-in supply through one or o < . (gpm)
! more fire hydrants in or near the Ll Yes L No Kfeet)
facility Hydrant 1
Hydrant 2
Hyvdrant 3
Distance to water source = Feet
o A nearby static water source _ _
- (stream. pond. lake. etc). LI Yes U No Time to set up relay = min.
Rate of delivery = gpm
3 f])ln.lylthmugh mobile water tanker T Voo o No Thne to setup shuttle = e
SHuttie: Sustamable flow rate = gpm

(1) Obtain the available flow rate from the local municipal water authority or the entity that supplies water
to the hydrant or conduct a test to determine total available flow rate.

Form 9.1

Analysis Summary on Product Control and Local Conditions of Hazard

A B C D E
Number of
Trem CHAPTER Title Section & Title Relievewe “No”
# FORM #
checked
5.1: Product Control in 5lor520r33
Contamers or 5.4%
. Product Control Measures 1 ;;
Containers & Transfer Piping | 5.2 Product Control in :"?
Transfer Piping =
5.8
5.9
6.1 Physical Protection
6.1
Measures
6.2 Ignition Source
6.2
Control
6.3.1 Separation distances;
i Analysis of Local Conditions Container and 6.3
- of Hazard outside exposures
6.3 2 Separation distances;
Transfer points and 6.4
outside exposures
6.4 Special Protection 6.5
Measures 6.6

§ The number of “No™ for Forms from Chapter 5 1s the difference between the required number of appurtenances
according to NFPA 58-2011, and a lesser number found to be actually installed on the contamner or the transfer

piping.
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Form 9.2

Analysis Summary on Exposure from and to the LP-Gas Facility

A B C D E
It Ref Number of
. CHAPTER Title Section & Title i “Yes”
% FORM #
checked
7.1 Exposure to off-site
Espuciuere: tis el it Ot properties and persons from 71
1 Bt in-plant propane releases
P 7.2 E=xposure to propane facility 79
from extemnal events. =5
Form 9.3
Analysis Summary on Fire Department Evaluations
A B C D E F
Number Number of
“zeros” “Yes”
Ttem Roforemce entered in checked in
- CHAPTER Title Section & Title " Column C, Column C
¥ FORM # ;
Lines 6 of Form 8.4
through § of
Form 8.1
Fire department 8.1 Data on the Fire
1 i 81
capability, adequacy Department
5 of water supply and 82 Fire response water 8.4
- Emergency Planning needs and availability i
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Form 9.4

Redundant and Fail-Safe Design for Containers

A B C D | E F
Proposed for NFPA 58
TP Section
Item i the facility?
" Description Features * Reference
Yes No (2011
Edition)
Container sizes for which Apgu oS red];nf:l.mt Pkt 6.26.3.
equipment and low emission transfer
1 the appurtenances are ; : : 6264 and
ided lines are provided for each contamner of 6.26.5
prgaee water capacity 2,001 gal to 30,000 gal o
Tl ar vaparwillidmmal I.ntern.fll n alve having internal excess 6.26.3.1 a;nd
n FE L M o s flow valve 6.26.3.2
B i Positive shutoff valve installed as close
3 ; 62634
as possible to the internal valve
Internal valve having internal excess N
S : : 6.26.35
Liquid or v inlet flow valve or Backflow check valve
3 I roninaihs io Positive Shutoff Valve mstalled as
close as possible to the Internal Valve 6.26.3.5
or the back flow check valve
Flow Emergency shutoff valve mstalled in
into or the transfer hose or the swivel-type
i i 6.1826(1)
out of piping at the tank car end.
i and 6.26.4.1
railroad
4 Railcar transfer | tank car
E}]E:?r Emergency shutoff valve or backflow
i check valve installed in the transfer 6.18.2.6(2)
. hose or the swivel-type piping at the and 6.26.4.1
Hokowd tank car end
tank car )
5 O S Protef:tlon provided in accordance with 6.26.4.1
62641
Automatic closure of all By thermal (Fire) actuation 62642
6 prrmary valves (IV & ESV) ™4 tyated by a hose pull-away due to 62642
AL ECIRLY vehicle motion e
Remote shutdown station within 15 ft
of the point of transfer? Reue
Another remeote shutdown station
between 25 ft and 100 fi of the transfer 62643 (B)
Manuall bk it [V
7 sh:nt:lljwfl 21;61.);:1 :ﬂ;;msi,e Shmd_own stations wi.ll_ shut down
electrical power supply, if any. to the
] 2 6.26.4.3
transfer equpment and prmary
valves?
Signs complying with the requirements 62643 (C)

0f 6.24 4 3 (C) provided?

Naote: If your facility does not have a rail terminal. write the word NA i both the “Yes” column and the “No™
column in item 4 of the form in the railroad tank car row. Sumilar option 1s also available if there is no cargo

tank vehicle transfer station.
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Form 9.5

Evaluation of Low Emission Transfer Equipment

A B C D | E F
Pr gpuged NFPA 58
Section
Item o for the
u Description Features facility? Reference
- (2011
Yes No Edition)
Tommater mt-? Delivery nozzle and | Fixed maximum
pemmancatly filler valve-max liguid level gage not
i re- : gag G
. moun_ied iR liquid release after used during transfer 62621 @)
e on transfer of 4 cc operations
vehicles ] )
Duri duct Does not exceed 4 cc
Transfer into RONE procne (024 i113) from a hose A
: transfer or post . 2 ; 6.26.5.2 (A)
stationary ; of nominal size 1 in or
5 A transfer uncoupling
ASME containers s, smaller
2 : of the hose, liquid =
delivery valve and : Does not exceed 13 cc
1 product volume (0.91 in’) & bos
g s released to the R e T R 6.26.5.2 (B)
combination S—— of nominal size larger
" than 1 in.
Transfer mto Do contamers less than 2.001 gal (w.c.) have
stationary ASME an overfilling prevention device or another 626352 (F)
3 contamers approved device?
maximum filling Do containers 2.001 gal (w.c.) or greater have 62652 (E)
limit a float gage or other non-venting device? T
Transfer mto
stattonary ASME | Not used duning routine transfer operations
: : ey 6.26.5.2
4 containers but may be used i calibrating other non-
: S sl ] 5 g (C.D)
fixed maximum venting liguid level gauges in the container
liquid level gage
Note: If the facility does not have a particular feature described 1n 1tems 2 or 3. write “NA™ i both the

“Yes” and "No™~ columns corresponding to its row .

- 156 -




Form 9.6

Special Protection Measures —Passive Systems

A B C D E
. Proposed for | NFPA 5§
j Special the facility? Section
4 Protection Question Reference
Option Yes No (2011
Edition)
Insulation provided on each of the containers? 62551
1 Container insulation Insulation material complies with the G221
3 3 and
requirements of NFPA 587 63552
. Mhsccidiies o Each container in the facility 1s mounded? 62553
- containers Mounding complies with each requirement 6663 &
under section 6.6.6.3 of NFPA 58 6.2553
Each container mn the facility 1s buried? 62554
3 Burying of containers - . .
Buried containers comply with each 6661 &
requirement under section 6.6.6.1 of NFPA 58, 62554
Form 9.7
Special Protection Measures —Active Systems
. Is the Facility | NFPA 38
Item Special compliant? Section
4 Protection Question Reference
Option Yes No {201 1
Edition)
Are fixed water spray systems, complying with
NEPA 13 requirements, used for each container 6.25.6.1
m the facility?
1 Water spray systems | Do fire responsive devices actuate water spray 6.25.6.2
system automatically? i
Can the water spray svstems be actuated 6.95.6.2
manually also? S
Are the monitor nozzles located and arranged
so that the water stream can wet the surfaces of 6.25.6.3
all containers exposed to a fire?
Can the water stream from a moniter nozzle
reach and wet the entire surface of, at least. one 62563
: half of a length from one end of each of the T
B Monitor nozzle : £ z 5
2 containers 1t 1s designed to protect?
SYEEHIE Do fixed monitor nozzles comply with NFPA 6.25.6.1
15 requirements? 2l
Do fire responsive devices actuate the monttor 6.95.6.2
nozzles? T
Can the monitor nozzles be actuated manually 62562

also?
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