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KIESRE 2 THBEERERT S,
(2-2) 751 M@ GSE RADENZEHAIC | (2-2-1) HERIBES CERtoRamaA | OPEN | II
BHUBERNHZ(FSAVASZIE) | CRELRVCEERRT .
B8 EREEREESATEBLAL,
QIBENEE | 3-1)ERERREERICAVCELLEE | 3-1-DFIBERZICLY. BEL-ZEEEI8E | OPEN | 1
HIREISREICUEL, URWC &&= 5,
MKTRE | G- 1) ERERRERRICOVCAIR. B | (4-1-)FIBEBZICLY. KLe. BNEEREs | OPEN | I
HHEREDE | RHBEEREEALRL, KUBRWC & EHRT B,
X
G)BBTICE | (5-1) J51Ma® GSE Z@tllciyF1> | (5-1-1) BHRRRECLVBIRRYF1>5. | OPEN | I
BNTEFE I BT B TRESERLET S, EMERRT 3.
(5-1-2) BRBAEZICLY @URRI 7127, | OPEN | II
B ERRT 3.
(52 BB ERECUABLAIEE (5-2-DFIEBHICLYURNAFS W TOBERIE | OPEN | I
R-HDEBEDIENRSND L EHRT 3.
(G)EETRIE | (6-1)AREHEER - BRIT 2AREENHD | (6-1-1) BRRESICLURERT 2. OPEN | I
HEEROER | BT (TS5 MR GSE PR CDVT, 8
ENRNCEEEET D,
(T)ETRIEHEE | /\'F—R NO.5.4 [C&B. GBIz el | - - - -
EDRH SR SAGEE DERER<T=H OB E R
BEBBA RHICHUT 1FT REET3)
(S)AIIREHEE | (8-1) REFRDERIFICLZAAEEER | (8-1-1) NAZIC LU DB BEU/R:T. 2258 | OPEN | I AERICEREN
FEBLRIDE | CBMEHIOEAER<ERE BROBAEERERT . Bt
B(TRRRE (8-1-2) BB Z (L& HBECE. lce X &M | OPEN | I
ZDH) EE




(8-2) AREEERLBILFIDEEDE | (8-2-DFBESIC LY. REMFERCIBERDT | OPEN | II
V=S B BRI DTS ASRIEL AL EZEIC o
TWBCEERRT S,
(B EERLBFREED IS MEA | (8-3-1) HEEIC L VIEERICRIEFNI oM | OPEN | I RERIC 2FT
TOREFILE(2FT 5%51) 2FT TERABURVWEREHIR > TVWB I & &R REtDRT T
%, w9 % Tt
(8-3-2)RBEICLVIEERICRILFEINI VoM | OPEN | I
2FT TERALBV\CEERRT S,
(9)9524L | (9-1) 95X 4 L—FICDWVWTILJIS C (9-1-1) H@EZHICKY JIS C 6802(IEC OPEN | I
—HFOREYR | 6802(IEC 60825-1)ICKk>7=5%5t -8R 60825-1 DRt THDI_EEMHERT B,
{EED Z179. (9-1-2) FHIEEZHICKY JIS C 6802(IEC OPEN | IT
60825-1) D ImERATHD_EEHRT D,

No NF—R NT—RER NT—REETE BERITEN—R51) 3753 | Ph RIRE XEL/ES
HR- | EAVZTLREC | WEAYZT | (-)FERSE] AESRMEE JERG- | (1-1-1)Bac OayaRst. 885 #Rd 5, | OPEN | I
5.2 EBNBOFE. 5 | LOBE-BE | 0-001 [CESVEISAMNROEE B8, | (1-1-2) BAE0EESN GEMALE) OEfI-> | OPEN | I

SRS | TB W\ TR LU B R 5 R T Do
&R (-2 E—9ZEDHEICLDT—ANBEE | (1-2-1) XA, BIrEEC LY. MERETE#=3 | OPEN | I AERICIEES
O (HEDODESVILE [ZBFDEALEREEBIADI—2UNIVT | Do IRTLDRT
H1) =0 2 HEETHIVN) UEIBAERELE IFv%4. MDP
N/A M EEREt BB EE R
| (1-3)BEARBRDECE D\ IIEEE (1-3-1DEFrIE(ICTEYRERET, BUEEHERT 5, OPEN | I
GSE ME%st, 8, TEE pi /1a§ﬁuuo)iﬁ’*(1,£mo>1@ﬂnu;ﬁfrﬁa)fr*%t
293
QUFFHENE | 2 DEENEBALMEI TS 2FT | (2-1-1) 11)@3%? FREC LY. BEACRSRICE | OPEN | I AERIC 2FT
B2 1= hE &5 SEHERRT B, Bt ERIRE
%ﬁ‘)tb E /IJ\\{—.I'
(2-1-2)FIREZICCT. E=HIC LB HEOMEE | OPEN | I
EHICRSADEY TH I EEERRT S,
(3) A&7 (3—1)JERG-1—OO7ICE‘D“<7JDJ:T:1’F¥E¥ (3-1-1)FIEZEZEICT JERG-1-007 ICE DW= OPEN | I
FEVEE T o Ffo. REHRIEE 1/4 LLEOME, | FIBICHR>TNBIEE BREENEEI NS
BEOKIC IR LR L EREEERE | EERRT S,
T3,

No NTF—R NT—RER NT—REETE BERISEN—R51) 3753 | Ph RIRE XEL/ES
HR- | UFOLAAVEE | (1)ELRESD | (1-1) RENEEAENEILORET- 558, (1-1-1) &)L UN/UL BEEasSIcLUEEIC | OPEN | I AERHCRAE
5.3 | B-BRRU—.R | G BV THZEERRT S, (FRlERE SZE R

AR BAR TILDBE. ZOMBENRE LRI E ERRTIN
ER | O, SR FE )X
0 BoEE (1-1-2) TETBE F cLINSOE®REECS | OPEN | I ABERCRNE
TIVEHHRT BT, GEEEIRE (FR N\ YT DY %
N/A | [BEOESVILE |$AST) DERISERER (2R, IREIEAERS) AITEIC At
O w1 BTN TUFRREREICE DB\ &R
E:100Wh LLTD R
BEBAT DOBE CORIED | (2) NyT UERRAERI R\ R BE, | (2-1-1) HESICEY. REmAERERT 5.¢ | OPEN | I AR R
HERMREET T TR | mg (2-DFEEIF(Q2-2)DEESNEEIR, BEETRI RV
BLAL S\ — (2-DRILAEDIERHITHLT, 2 DDIRE Fy ozt
FEBITE. HEE(E/\L—9 Uy NI UM PTC. E | (2-1-2) HBEERBZEIC LY . REHAENFENd 5 | OPEN | I

1—IJIWIDo B1—XF) ECIVAEREE

CEREERT Do X




7E:Ni-MH EB DR

R-BRBROTRS
EDNT—R (IR

[FAEBICHE D, 272U IV E A ERRERER
DFERRCEARHIRES NBEMLIL(2-2) 127
T EiRR T S (HEEFMOERIELRS

TNV 7ZELE B N EMREMBESHEBE LRV ZSD) 6
HICLDLRL DT (2-2)anflE —EigtEgd 3, (2-2-1) HEZEICLY —EiRBOEmMmEERY OPEN | O AERICZ—EiR
BNV & =R BEN\YTUBEDIIYFET) DX BOEBFFETRY
IIEINER, AT FYI%=
T
T TS NREAD (2-2-2) REBEZICLY. _ERBZOEIERE | OPEN | I
Ml B0y ~ =B, N
BISFHEO W E, )BERE (3-1) HBOEREBRFETUNTRE | (3-1-1) HESE OB ARETARTERERT OPEN | I AERCFT =
TREAIGBRECHUT 1FT Bt R | 3, Ta“z’rv%\y
FB@&?@WW&OD’T‘J '\?‘Aﬁ'lkﬁg—c EE@' /:M'.T
BBRIGBREICHUT 2FT XetE9 5, (3-1-2) #pEBaE CEFTTEMLILEEENENICE | OPEN | IT
1?3_5‘:&:%6ED1U3_§0
(3-1-3) FIEZEZHIZT,. EZYICLZHEHAEMT | OPEN | I
HD_EEHERT B, GERICKDHIEN G DIHED
a"o)
(3-2) NYyFUBEEZFIE. BADIEED | (3-2-1) BRAXBETEIDOESDOSOEERR | OPEN | I
FICKVEBERIDBREDRIMERSRNG | ZHERT D, %
BEHY. LILDIESDEEEIET D,
(3-3) GEMEAORIR) BV Eith | (3-3-DFRBRIO/NYTUEBEDOHER(GIHTEE | OPEN | II
Ny OBLEFEE DR SEEFEERES %h\aaéi»—ﬁom)
R CHEVLSNIEEEU T CERULL,
(A)BHEIEZRD | (4-1)FEIZ(4-2)DEESHEER, (4-1-1)=EIRRE (B —IBRBOIERD 2 TARERTR OPEN | I
BECER TS | (4-1)RBRE(E—YEREIEIRRD 2 HEE t)’ir,w&bf BEEATIC LY I\ TIRIEEELTT
BEREWEERE | RE)TE N\YTURIEBRELU T TH 5% HD_EEHERT D,
TOEA £t
(4-2)2 HEENELTEE—9NONIZRS | (4-2-1)HEET 2 BETSRAEERT 3. OPEN | I
RUVERET, (4-2-2) et BasE CHIEF RGN EMTH S OPEN | I
CEEMHERT D,
XIAXARFTE T IV EERAT I5EEEICHREERH ThY G BIMDIRIEEITRE,

No I\NF—R INF—RER INF—RFHIEAE FERIEAENR—RTF1) A7-92 | Ph REHER XEHZ/BS
HR- WEEREOEEZEGR | (DFEDRHE | (1-1)RV—0N\RCEHR HEESDIOTR (-1-1)EmE=ZHFICLY 3 D20OV—)LeFoiEEsr | OPEN | I AERHZ 39—
5.4 HEORRICHEIAE | ERDEFETRU | AIF)ICHUTEL3 DDI—IERFDEE 9D, CEHEHFERER) igEZERIH

DS, SRR | V—ILDFRER E93, CEHEF I
EF ROEBIE ) Z AT
O (1-2)BIR—IH%EEET D, (1-2-1)EBETcU—I)UtaE=iERd D, OPEN | I
[(HEDESWVIELE | (2)RERFER | (2-1)ESHEEECHT S 2FT Reted (2-1-1)HEFICEKY 2FT SRet=mERd 5, OPEN | O RERHZ 2FT
N/A 1] MEENE 2, READRTVF
O ‘Jﬁ’ém“ﬁ
(2-1-2)RBZH(C LY. 2FT OB ZERR IS, | OPEN | IT
Q)TEDLHE | (3-1)JERG-1-007 ICED<HEMEE (3-1-1)JERG-1-007 ICRI>7=FIEER>TL\S | OPEN | I
EERETIEEE CEEHERT D,
(DHEEEE | 4-DHREESEDH MR EERT 5. (4-1-D)MR ZANFICKY B BHBDMERS OPEN | O
BEHIDI0 NTWBZEZTERT D,

FEDORETES




(5)INLTED | (5-1)FFEEEINLFREEERT S, (5-1-D)EFPERERRERRT 5, OPEN | Il
EYDWEIHAH
(6)#EHEET | (6-1) Y—IUEHSEISIMNRBRYED (6-1-1) HBERITECEZERMBICHENENC OPEN | I 2!:3%*4!;%&%
BEDISA~ | RETH EE & HBBDVEHBETHRARE U [FIELRWCEE ERT
RICHRIEEY W39 3.
EMIEETOM | (6-2) BRSEREICR -IzREDR:T 85& | (6-2-1) REBNETHEREEEAITRS OPEN | I Z!Si%ﬂkmﬁﬁ
J:l—f%@;é—ltx tﬁﬁiﬂgﬁéb\ﬂb\;t’&ﬁﬁnﬂ?é rﬁ@?ﬁﬁ] /J\{—.r
&z 5 IL—UFERLHFAICTRYEICHT &N
ZEFEBTTO—TFITH/HUTIE 6. FNLSHIIE
LTI 5 BRSNS,
(6-2-2) 2 fZ or AHBERBICEDWERDFERE | OPEN | II
HEABREFICLVIRRICHENENC EEFHEERT
3. (BFEzIEhiRGAOREE EREEA CTER
9355 FREHICRENEBVCEEHRT5,)
(6-3) JERG-1-007 ICED<BUEZE (6-3-1)JERG-1-007 [CBIo7=FIEER>TWS | OPEN | 1T
;t&'ﬁ&; 95,
(MEAVZT | \F—R No.5.2 12&3, - - - -
LODWE
KHBEED LUREE. =N TOT7VEZ7HFICDV T HEOESVOFHIRERERMTT 3,

No INF—R INF—RERE INF—RHIESE BERITENR—ZS1) 27-%2 | Ph HREEFESR XER/BS
HR- ERESHEHC KB A | (1) ERET A-DEMUBVERSICHT 28EFRR | (-1-DRE\mEFICELY FT RE515HERT 5. OPEN | I AERH FT %
5.5 I=(DI={ GIREIEG sH(IFT or 2FT) '+0)7\’773C\y

%5&71??! /J\{—J
& (HEDEEWIIE (1-1-2)EREEERRZEFICLY FT B TH3Z | OPEN | II
O BICEHMiY . ] t?&ﬁ&%ﬁ&
(2)HBTOE | (2-1) MEERREFDOASHRE IS AR (2-1-DFIBEZZEIC B AVEFIX (22 | OPEN | I AERICRLEE
N/A BEOEMUA | H- 2% CHIRABREE SN TV B I & &R T 5, BEDTERER
O WABDIIBA EMBAVUR
l’) %'“ZL@VE/J\H

KERFBEHRICHU T, EDESV\DOFHERERERTT D,
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KT@EEENICEBAEDTIE HIBHERRIEDIEE

HREFRRC KD AEDIEE, SIGHEERERIEDER

BEREHRRIC S S ASDIE . HIHHRERIEDIEEG

BERRNRRIC L D AEDIE. HSHRERIRDIRG
BERRAERE T DENV AT LRHIC LD ABDTRE. SHIGTERRIEDIES
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DDDDmu
X
O0|0|0 w

ZFOMON—R

O
O




AET NSF—RLUR—rTTL—NEE: 07 YN EEL~IT LT - R1O—-R58 i)

LU, —iRRIC IZHRBICH T DN F—RICIEEZY LBV, OT Y REDRETI—XICHIFTBRINT—RRRICZY TIEEN G D7) BEDRIO—RDRELEET CEEDH DHBIHR /N —R
HITH % RIS EELEHT Do EEIC/N\T—RICEKYTINENIOT YIS DIERICL S,

HR-X.1~X.4DARARIE. O YO SIBTRINZ TA—VRARICTEIAT 3L G EEMAINEL,

No I\F—R INF—RER INF—RFHIEAE BERIFENR—ZF5142) A7-92 | Ph REHER XEX/BS
HR- T FEELIEE MR | A-DEFOVROREMEREZRRT D, | (1-1-DETEICLVUEEROBZHEET 5. OPEN | I RERHRRATRE
X1 (FEFREES) D | B(OYRHF)D BB E RS

BEMICEDOTVE | EEAERETTR (1-1-2)BRFIC LV RBRSHZEET D, OPEN | I
A NEsE )EEHNSD | (2-1)EHULRVEERICH T DMETFRR | (2-1-1)HEHICKY 2FT RE1EHET . OPEN | I RERIZFT &
O IMERICELBEE | FHH(2FT) (IRIVEREDEICH/IE 3 D +0>2’77%‘y
KImERT—2 R OIIIUIEA Ve R ER DR ET B, & Mt
N/A 23 DDAVEEYRDA DR<ELE 2D | (2-1-2)ERIHEREAREICEY 2FT "EMTHS | OPEN | I
O [FEZIHERDBEHETD,) CEEHES @ra
(2-2)EXEEE(EED)ICDWLT, (2-2-1)EBAGEHEEHERT D, OPEN | I
1ADC, TW DC #ZNEN 5 HEEE L=
EFFNULRL, BEULIE NASA Standard
Initiator & FUEICE DWW EDEERT
%0
(2-3)KTRICER IS EED N\—XRIEK | 2-3-DERFHICELY. 20dBLLEDY—I A% | OPEN | T NERH BRI
TROBATENERD 20dB LLEOREE | 3C-&HET 3, REE R
E523REHETB.

(2-4) KT HEFRICKEERNBNCE, | (2-4- DK TROBIFETIRICKTHRKER | OPEN | II
DARLABEEF TV IETVN K TRDBATEX
TED 1/10 X 50mA OWFNHMELVELLED
ERELEUR\CEEHESRT D,

No NT—F \F—FER NI —FEEEE RERIREN—251) %55 [ Ph e XEE/BE
HR- | Z2reEnlm | ()RR | (- )EROREIN T 3HETA%e (11D EEEICLY 2FT BEtEFERT 5, OPEN | I FEBICFT &
X2 | (REmpiEz) 0 | #INEAZ)D | (2FT) ;.+0)7\’775“y

SRR LBOT Y | MAREIERE TR bt
& DEZE (1-2-1)HeeAREICKY 2FT " EMTH D OPEN | I
O EHRT 5.
NEASOHEHE |[(QEENS0 | (2 1) BENLA SRR NI sRETER | (2-1- ) EESIcLY 2FT Rl RT3, OPEN | T FERICFT X
N/A | REPIO-F mE2cs3@ | F2FD “*"’2’77*"
O ﬁ@ﬁﬂ( /J\{—.r
(2-1-2) EXHREAREIC LY 2FT "B TH S OPEN | I
CEERRT B,

CSA-11100604 Y hRAO—RD¥AEICH T DV AT LLZE EDOEWKR L 1LY
Mg | 13 BB A D AUV IC L2 NE . RE FEERIV I4FaL—I3VvDFEFAE VTRV TURTL(SYFH#ES) =\ D,

No NF—R NF—RERA I\ — R HEIETEE REREIAENR—RS1Y) A7-92 | Ph IREEHER XEB/ES
HR- e FEELHE -DRESVO /REFD =92 18ED | A-T-DFRICEUY—IVICRENMENWC % | OPEN | I ZIS;%*—lLﬁﬂﬁﬁ

X.3 (IREFREIUBAESE) D R B R T




BA

N/A

BRERICESOTvVH
D%

R OmIMEEREL
JO—F1 NEA %

(RS (1-1-2) RIBEAERIC S UHIENRIFIN TS | OPEN | IT

B(NEAZH)D CEERERT Do

HEIERET AR _ i § _ _ _
(1-2)ZATFUITHEREDREICEVNT—RIC | (1-2-DRTUITEZREERETZEZHEmSE | OPEN | I AERHT FT %
EZHRARCBARICEVWTIH RTUTD IC&kVUHERT B, SHDRTIFY
TRIE(RTUDTHEEDERBIC KN\ —R DT
ICESRBVBEIF TRIEDHBEFE)

(2)EEMSD | (2-DEEUSVRBRICH T 28ESFRER | (2-1-DE\EHFICKY 2FT SBet=mld %, OPEN | I AERICFT &

IREBICELDER | EH(2FT) SDRTIFY

BRH &R

(2-1-2) ESMHRERERRZICLY 2FT "WEMTHS | OPEN | II

CEERERRT B,

CSA-11100604 Y hRAO—RD¥AEICH T DV AT LLZE EDOEWKR L 1LY
AIEDFIHE] : YEEEENRIFIRETH DMK ONDIREICHE VT BROREEIIMRDBE TRIND R TH D& (HMOEDRIIRSRERIFENFET D5V IR
EERET DR E L)
AEDFIHRZ FAREICHS VT MBORERRICHIBEEMBEICE VT B ERERENZ(E Uz E BB T L RIVDOEHINEE £ LRV RET TH D & . (BB DA AHFDEEBNNE
BREENFETIESIE) RIRIMERETOR TR E L)

No

NF—E

NF—REH

N =R HIfESE

REMEEHEN—RS1Y)

AT-92

TREERER

XER/ES

HR-

BA

N/A

TE LERHE
(FREFREIUSHESE) D
BEEMICLZO7YE
NEE

R ORIMEERETT
JO0—F2 EEEO
YOIV (TURE)

(MIFZEOY
DTV (TIR
%) BB LU
HUBICEDS
BETR

(1-1) BI5RAEEZ DFERR

A-1-D)TM1YDBEREZ/INSX—FICLT. BEE
BICTAV DB 5REEEERT Do

E: TRUANE I (1-4) ZE1To12BAE. BU AL
BRICEREITY, £z, 5IREERIARICER
IE3TAVIETSIMRER—OVEEFERT S, &
5(2, DI VHEENRICBINDHEDSES. OT
wDTI7) U BEEEE DA ERE . Z2hED
FEILLDBANEEET D,

OPEN

(1-2)9)—TEHEDHER

(A-2-DIMV[FERTED ) —TEMZEEL B

HU)—TEUBEWETT B,

I DAVICEINNT BRAET S b mdIREZ i
95, F FEATDVIVIEISMbmEE—OYE
ZEAT 5. ESIC HEEMMT 2RMEE TS5k
EFTIVICBRUM TINS5 LT TOREEERT
Do

OPEN

(1-3)FBUEOBUHEER

(1-3-DFECBR TS tmZEREL OB DEHU
BEHRTHEIRY 5.

OPEN

(1-4) 2 UHULE (BILULE)

(1-4-1)ERHPRT B2 DFRA BEZRHSN
BL3(C TP DERE, FIINY B3RA. FRAENM
R DERZHBR TRH B, (1-1~1-3)

OPEN

(1-4-2)FEUEDRUAHUENUERZ LR
HORUANEICTIVEREDT Y EIGT %o

OPEN

(1-4-3)RCAHNBLUI=T1VE IS~ RICERYT
%0

OPEN

(1-5) DA EARDERE (D UHF) ICK
SHESI

(1-5-1) 7S MRDFET T VERARICERE
STNBEMINH DML, ZEEFRNHDIHE. 7
SAMRDIV T4 F 1L —UaVEERL. EfEICEK
SEESHILEHAR TRET D,

OPEN




Q) REHHHA
ORI
TR

(2-1) TURERETX

2-1-DTAVIETRERE T S EHMmEF T
559 Do

OPEN

A B BBAE
2t

(2-2)F&EHRADY—I VHER

(2-2-1)BRAFEICHUTIVDEEFRERS6H
FOBNRY—I VEMIRT Do T1 VDRI ZR
It TP IRRTERIT S EERT,
ETAVICH D BBRAREIX T VTR DRAR
AATE LT OREICER, BEREEERT Do &
2. DAY DRREIR, BIARERE (1-1). O — TR
(1-2,1-3) . RUAHUE(1-4) . T1 TV DEH(2-4)
ZERLC.ERDVIVR RABEZRELT S,

OPEN

ANERHC RIS
KMt

(2-2-2)1REERRS S UHRBRRDBERREICLY
FREFRENMHHF SN TV S E R T 5.

OPEN

=]

st

(2-3) DA EIESRIC v — T Ty I DEVER

(2-3-1) T4 VISEHEY 2HEAE v —TITvD
ERET I EENEETHERT D,

OPEN

=

(2-3-2) v —TIvIREZBRE UIEMEIC
Nk

OPEN

(- 4) IV BB DENEIET 5355

(2-4-1)1RE). ERECTU T EMBEEDENHE
UBWEDBIRIUTPS IR ZEED I E=RmE
THERT o

OPEN

Hl B

(2-4-2)7U7 52N HERY THEHEERE
95 . 6LLIEERMERT 5.

OPEN

=S|

(2-4-3) T VEUTRIE. IRBFRRE S SFURKIR
BEFICTIMVPIEVENBRWCEEBERET D,
DA VIR D BIRREHHUES, J1T7EFD
BELDERMIE D TIT S I ADRERZR. EM OIRE)
HREREFICE DT D1 VOBNARW &=
29 %o

OPEN

(2-5)3HZEERULRARCIITRS

DR

(2-5-1) TV DIEREICH T DR E 2 IFZEAL
B 15 LT (BENE) ETOREHEBICEL DD

1V DPBHEERUBERNTESBERSZ

RET D

OPEN

(2-5-2) B, 2t LIFRADFERZEIT S,

OPEN

(2-6)BUSHEUAICL BTV ORU

(2-6-1)38(1-3) CRERRLEIEUARIE TS5k
mexEtICRIRT B

OPEN

SH=|

(2-6-2)FTENFHUAFIRICR > TRHATWVSZ L
ZBEERT 5.

OPEN

(2-7) DAY DERAD KT [FZERIFREE N AT RER

RREEERE

(2-T-1) TS RICTAVERBET DER FIEDTR
APREICBBLDIC, REARELRRETET B,

OPEN

ST =

(2-7-2)MEDTRAEUKEREDNBRESN TS
CEERET B

OPEN

(2-8) DAV HIRTEFDRERFILEERE

(2-8-1) 7T TUIREBALED Tz DAV EIRAEF, Sk
MNREELSVWL SRR TH D EHEEF T
559 D

OPEN

ST =

(2-9)BABTABEIRI S N78 V\ERE

(2-9-1) TV CBABTADEIIMNS R\ & &b
R

OPEN

(3)EIBEMSD
RESICL DR
PRI

(B-DEMUR VRIS T SREETER

FH(2FT)

(3-1-1)H\EHIC KLY 2FT REHEMHERT 5,

OPEN

AERICFT &
STDRTYFY
DERMT

(3-1-2) BESHASRREICLY 2FT BEXNTHS
CEEWRT B,

OPEN
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MYER
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Launch Vehicle Payload System Safety Program Plan/Safety Data Package Template

1. Introduction

The format attached to this document is a template of a “System Safety Program Plan” and a “Safety
Data Package” which are reviewed by the JAXA System Safety Review Panel based on the requirement
in JMR-002 “Launch Vehicle Payload Safety Standard”, and a template of a “Compliance Matrix” for
requirements on JERG-1-007 “Safety Regulation for Launch Site Operation” which is also reviewed by
the JAXA System Safety Review Panel. These templates describe the results of hazard analysis for
typical payload launch site operations based on previous safety review experience and are intended
to assist Launch Vehicle Payload organizations (PL organizations) in preparing the documents. Note
that this document does not intend to preclude using the conventional hazard report format specified
in JIMR-002.

2. Related Documents

(1) Launch Vehicle Payload Safety Standard (JMR-002E)
(2) Safety Regulation for Launch Site Operation (JERG-1-007F)
(3) Guidelines for Preparation of System Safety Review Documents for Launch Vehicle Payloads

(CZA-2021006D)

3. Notes on using the template

(1) The template attached to this document is intended to be freely rewritten for use by PL
organizations depending on the nature of the payload they are developing (the information
in the template is not requirement).

(2) The template is also intended to describe the results of a general hazard analysis, which may
not necessarily match each payload analyzed by the PL organization. The PL organization
should evaluate hazards carefully and comprehensively. If a hazard is identified that is not
included in this template, an additional hazard report must be prepared.

4. Advantages of using the template

JAXA's safety review for the Launch Vehicle Payload consists of two stages: an engineering review by
the "System Safety Review Panel" and a management review by the "Safety Review Board". If the
template is used, PL organizations have following advantages of reducing their workloads for
preparation of safety review documents and simplifying the safety review process.

(1) Reducing workloads for preparation of safety review documents
- Easy preparation of safety review documents using the template attached to this document.
- If there are no hazards other than those listed in the hazard report template as results of the
hazard identification activity based on requirements in JMR-002, the hazard identification
for the payload is considered to complete with filling out needed information in the template,

and the submission of the “hazards identification summary”, “Hazard analysis table”, “FTA”
required in JMR-002 may be omitted.
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(2) Simplifying the safety review process
- If there are no hazards other than those listed in the hazard report template as results of the
hazard identification activity based on requirements in JMR-002, the System Safety Review
will be conducted through document review only, and the review by the Safety Review
Committee can be omitted which has the advantage of shortening the period until the safety

review approval. (See Figure 1)

E Yes

No
No Yes

1-2 weeks

2 weeks 2 weeks

*No review hy JAXA
Safety Review Board
report only)

*No review By JAXA
Safety Revigw Board
report only)

Figure 1: JAXA's safety review process with using the template in this document

5. History of creating the template (for reference)

(1) Initial release of this document

In order to optimize evaluations related to safety analysis and clarify review points in safety
review for the Launch Vehicle Payload, templates of standard hazard reports (STD-HRs) were
created because it was effective to clearly indicate hazard control/verification measures that
have a proven record of safety review in past satellites, referring to the format that has been
successfully used by the ISS Program. The template of STD-HRs was applied with safety review
for the small satellite at first. Later, while revising the format, the application was extended to
launch vehicle payloads other than small satellites.

(2) Revision A of this document
The following revisions were made due to the revision of JIMR-002D and the change of the
review scope of the JAXA System Safety Review Panel (SSRP).
* Hazards related to the safety of personnel only (so-called occupational safety) were excluded
from the scope of SSRP and were deleted from the template.
* The scope for carrying out hazard analysis on the payload alone has been changed to "From
the time of arriving at the launch site to the time of handing over to the launch vehicle".
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Hazard analysis during the period from the time of handing over to the launch vehicle to
payload separation after the launch should be based on the documents presented by the
launch vehicle (based on Section 2 (3))

(3) Revision B of this document
Minor corrections only.

(4) Revision C of this document
The following full revisions were made due to the revision of JIMR-002E.
* The template was updated to cover the entire safety review submission material (including
the System Safety Program Plan and the Safety Data Package).

(5) Revision D of this document
Minor corrections only.

(6) Revision E of this document

The following revisions were made due to the lessons learned from previous safety reviews.
* Advantages of using the template to shorten the review period were introduced.
* The template of STD-HRs was updated to reflect the lessons learned from safety reviews for
past satellites.

* A template of a compliance matrix for JERG-1-007 “Safety Regulation for Launch Site Operation”
was added.

(7) Revision F of this document
Improved the readability of the entire document.

[Templates]

Appendix-1: A Template of the System Safety Program Plan
Appendix-2: A Template of the Safety Data Package
Appendix-3: A Template of the Compliance Matrix for JERG-1-007
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Appendix-1:

A Template of the System Safety Program Plan
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1. General

1.1 Purpose
This system safety program plan prescribes a program plan to be implemented to prevent accidents that may
occur at each phase from the arrival of the spacecraft A to the Kagoshima Space Center (KSC) to the separation
of the payload from launch vehicle after launch from the KSC, to protect human life, properties, and
environment from accidents caused by the development of the payload.

1.2 Scope
This document applies to the system safety activities to be performed by the spacecraft A project for the above
purposes with respect to the design, manufacturing and launch site operations of the spacecraft A. In the case
that the operation is to be performed in the premises of JAXA other than the KSC, the operation is subject to
local safety requirements, etc.

2. Related documents
2.1 Applicable documents
(1) Launch Vehicle Payload Safety Standard (JMR-002E)
(2) Safety Regulation for Launch Site Operation (JERG-1-007F)
(3) Guidelines for Preparation of System Safety Review Documents for Launch Vehicle Payloads (CZA-2021006.D)
(4) Launch Vehicle Payload System Safety Program Plan/Safety Data Package Template (CZA-2018029F)

3. Implementation items

3.1 Organization and implementation system

The scope of responsibility is as follows:
(1) The scope of responsibility for system safety activities
The spacecraft A project promotes and ensures system safety in the design/ fabrication, etc. of the spacecraft A
in accordance with the applicable documents.
In addition, the spacecraft A project coordinates with the JAXA Safety and Mission Assurance Department
regarding the data required for the safety review, submits the data, and undergoes the JAXA System Safety
Review.
Figure 3.1-1 shows a chart of the system safety management organization.

(2) Implementation of system safety activities

The spacecraft A project perform hazard analysis (hazard identification, risk assessment, hazard analysis in each
phase, preparation of hazard reports, and safety verification) of the launch site operations (from the arrival of
the launch site to handing over to the launch vehicle) in accordance with the applicable document 2.1 (1) section
4.3 and 2.1 (4). For the launch phase (from handing over to the launch vehicle to payload separation), hazard
control and safety verification of the payload are established in accordance with the applicable document 2.1(3).
The document is submitted to the launch vehicle organization.

(3) Application procedures for government agencies

The application procedures for the safety of high-pressure gas equipment for space use are in accordance with
the High Pressure Gas Safety Act.

The application procedures for the safety of radio equipment are in accordance with the Radio Act and related
regulations.

The application procedures for the safety of pyrotechnic devices are in accordance with the Explosives Control
Act, etc.
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The application procedures for the management of spacecraft are in accordance with Space Activities Act, etc.

3.2 System safety review method

(1) Asshown in figure 3.3-1 the spacecraft A project undergo two JAXA System Safety Reviews in Phase 0/I/Il
and Phase lll for the launch site operations (from arrival to the launch site to handing over to the launch
vehicle). In the case of a series payload/reflight payload, the treatment of the follow-on payloads should be
described (e.g. the follow-on payloads undergo one JAXA System Safety Review in Phase delta II/Ill)

(2) For the launch phase (From handing over to the launch vehicle to payload separation), the spacecraft A
project submits the results of the payload hazard control and safety verification to the launch vehicle in
accordance with the applicable document 2.1 (3). (The JAXA System Safety Review is to be undergone by
the launch vehicle).

3.3 System safety activities in each phase of development
Milestones for system safety program activities are shown in figure 3.3-1.
Safety activities are conducted in each phase and results are subject to the JAXA System Safety Review. If any
changes occur after the Phase Il safety review, the JAXA System Safety Review is conducted as necessary.



Secretariat
"""""""""" »|  JAXA Safety Review
Board

JAXA Safety and Mission

Assurance Department Submission

Secretariat
————————————————— > JAXA System Safety Review

Panel

Support for preparation Submission
and implementation of
system safety

XXXXXX

program/hazard ahalysis

Spacecraft A Project

* System Safety Program Manager; XXXXXX
* System Safety Program person in charge;

* Development/implementation
of a system safety program plan

* Development and compilation
of safety data package
XXXX

Submission of
safety data
package

B (System manufacturer)

Submission of hazard
analysis result of
subsystem

C (subsystem manufacturer)

* Development/implementation of a
system safety program plan
* Implementation of hazard analysis of
spacecraft system
* Development of safety data package

* Development/implementation of a
system safety program plan

* Implementation of hazard analysis of
subsystem

Figure 3.1-1 System safety management organization
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Time(month/year)
Conceptual stud L . o . .
. 'p' . v/ Preliminary Design Critical Design Manufacturing/ .
Phase Definition design e Operation
Verification Remark
System safety
Program activity
(Phase 0) (Phase 1) (Phase I1) (Phase Il1)

(X/20XX) (X/20XX)

Phase 0/1/11 Phase lll
Safety Safety review Safety review

review <«—> <+“—>
Overall

milestone (X/20XX) (X/20XX) (X/20XX)
Development Preliminary design review Critical design review Post qualification review
i P (PDR) (CDR) i (PQR) or Pre shipment review
milestone v v (PSR)

v /\Launch (X/20XX)
Implementation Implementation ) .Implementation
System safety program Preparation  Enactment Update/Revision Update/Revision Update/Revision
plan VA O VA
Phase 0 | Review
Hazard analysis | (As necessary)
— — Phase | Review
hazard analysis (As necessary)
Hazard analysis Phase Il Review
Hazard analysis (As necessary)
Phase IlI Review
Hazard analysis  (As necessary)
Initial identification
of safety (As necessary)
Safety requirements requirements |dentification of Add details to requirements/Review
\v4 safety requirements v v

Figure 3.3-1 System safety program activities in the life cycle
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Appendix-2:

A Template of the Safety Data Package
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1. General

1.1. Purpose

This document describes the results of the Phase X system safety evaluation of spacecraft A as a
data package based on the “Launch Vehicle Payload Safety Standard”.

1.2. Scope

This document is applicable to spacecraft A from arrival to the Kagoshima Space Center (KSC) to the
launch site operations, through launch and up to the spacecraft separation from the launch vehicle.

2. Related documents
2.1. Applicable documents
(1) Launch Vehicle Payload Safety Standard (JMR-002E)

(2) Safety Regulation for Launch Site Operation (JERG-1-007F)
(3) Launch Vehicle Payload System Safety Program Plan/Safety Data Package Template (CZA-

2018029F)

3. Description of the payload/GSE

3.1. Basic information on spacecraft A

Table XX shows the main specifications of spacecraft A system.

Table XX Spacecraft A main specifications

Launch date 20XX
Design life X years
Launch vehicle H3 launch vehicle
Operating orbit Sun-synchronous orbit
Altitude 630 km
Inclination 98°
Dimensions at launch XXXX mm x XXXX mm x XXXX mm
Launch mass 3000 kg (Wet)

Paddle generating power X kW

Bus equipment Battery: 1 unit

: Lithium-lon Cells XXX Ah (X parallel, X series)
Solar array paddle: 2 wings

: Retention and release mechanism: pyrotechnics
Ka-band antenna: 1 unit

: Drive mechanism: NEA (Pin Puller)
S-band antenna: 1 unit
Hydrazine mono-propellant thrusters (XX N): X units
Propellant tank: 1 unit (filled with XXX kg of hydrazine)
Heat pipe: 1unit

Mission equipment X-band antenna: 1 unit
: Retention and release mechanism: NEA (Split spool device)

3.2. Overview of design and function of spacecraft A

Figure XX shows a block diagram of spacecraft A system configuration, Figure XX and XX show the
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appearance of spacecraft A at launch and during in-orbit operations.

(Note: For series payload/re-flight payload, describe the difference from the baseline payload and

the impact assessment on the hazard analysis.)
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Figure XX System configuration block diagram
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Figure XX External view of spacecraft A (launch configuration)
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Figure XX External view of spacecraft A (on-orbit configuration)

3.3. Flowchart of the launch site operation and description of each task

The Launch site operations flow of spacecraft A for each building (STA, SFA, and VAB) is shown in
Figure XX.

(Note: Related hazards are described in the operations flow. And the point at which the payload is
handed over to the launch vehicle is described.)
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Figure XX Launch site operations flow (callouts indicate typical hazards)

(Note: For series payload/re-flight payload, describe the difference from the baseline payload and



the impact assessment on the hazard analysis.)

4. Hazard analysis result

4.1. Hazard identification summary/4.2. Hazard analysis table/4.3. FTA, etc.

As results of hazard identification, no hazard was identified other than those described in hazard
report templates (the templates of STD-HRs) which are included in CZA-2018029 (Section 2.1 AD (3)).
Hazard identification summary, hazard analysis table, FTA, etc. are not attached in this document
because the hazard analysis for spacecraft A is performed by using the hazard report templates in
CZA-2018029 (Section 2.1 AD (3)).

(Note: If hazards are anticipated other than those described in hazard report templates which are
included in CZA-2018029 (Section 2.1 AD (3)), a hazard identification summary, hazard analysis table,
FTA, etc. should be attached to that extent.)

4.4. Hazard report

Hazard reports prepared using the hazard report templates in CZA-2018029 (Section 2.1 AD (3)) are
shown in Attachment-1.

(Note: If hazards are identified other than those described in hazard report templates which are
included in CZA-2018029 (Section 2.1 AD (3)), hazard reports for those hazards should be added in
Attachment-1 to that extent.)

Notes on using Attachment-1
(1) If safety verification is incomplete, write “OPEN” in the “Status” column. If it is complete, write
“CLOSED.” For items for which the "Status" of safety verification has been set to CLOSED, provide
a summary of the verification results in the "Verification Results" column and the name and
document number of the document showing the verification results in the "Document
Name/Number" column. For items which are required for safety review, provide supplementary
information in the attachments of each hazard report format.

- Example of a verification result statement:
“Verified through drawings and procedures that the two-failure tolerant design (two addressed
by design and one addressed by operation) was appropriate.”

(2) "Status", "Verification Results" and "Document Name/Number" of the safety verification are
written in the relevant review phase, with the updated items identified in red or bold type, etc.
For example, in the safety review documents of Phase lll, the items that have been CLOSED in
Phase Il are indicated in red or bold to distinguish them from the items that have been CLOSED
in Phase Il.

(3) In Phase lll safety review documents, items for which verification can be completed only after
delivery to the launch site can be described as "CLOSE to SVTL" in "Status" column and the
remaining items for verification are described in SVTL in Section 4.6.

(4) For series payload/re-flight payload, identify the safety verification items of the baseline payload
that are to be re-verified and the new items that need to be verified.)

(5) “Hazards”, “Hazard causes” and “Hazard control methods” have been identified and established
based on previous safety review experience, and changes by the user are not permitted in
principle. For “Safety verification methods”, if there are appropriate alternatives to the methods
described, changes may be made with the agreement of the SSRP secretariat.

(6) If a hazard report or hazard cause is identified as N/A, delete the entries in the columns to the
right of “Hazard control methods” and submit the form with those columns left blank.
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(7) If there are two subsystems subject to hazard reports, prepare two Hazard reports. (Example: If
there are high-pressure gas tanks containing hydrazine and xenon, prepare HR-5.2a and 5.2b.)

4.5. Compliance Assessment of Safety Measures required based on the results of Launch Vehicle

Hazard Analysis

N/A (Compliance assessment results have been submitted to the launch service provider).

(Note: This assessment is submitted directly to the launch service provider.)

4.6. Safety Verification Tracking Log (SVTL)
The identified Safety Verification Tracking Log (SVTL) is shown in Attachment-2.

(Note: For Phase Ill, SVTL is attached if necessary. Use Format-4 of JMIR-002.)

4.7. Non-Compliance Report (NCR)
The identified Non-Compliance Report (NCR) is shown in Attachment-3.

(Note: NCR is attached in case of noncompliance to requirements. Use Format-6 of JMR-002.)

5. JMR-002 Chapter 6 Compliance Assessment Results

5.1. Design outline of depressurization port, propellant and oxidizer discharge port in case of leakage

Figure XX shows an overview of the design of the depressurization port and the propellant and
oxidizer discharge port in case of leakage on spacecraft A.

Figure XX Overview of the design of the depressurization port and the propellant
and oxidizer discharge port in case of leakage

5.2 Explanation of operational policy for depressurization and discharge of propellant, oxidizer in case

of leakage

5.2.1. policy in the event of a leak during payload launch site operations

If propellant or oxidizer leaks in SFA during payload launch site operations, first evacuate all persons
and then set entry restrictions for SFA. Then, personnel enter the leaking area with a scape suit and
connect a GSE for depressurization to the port to depressurize. After the depressurization is complete,
the personnel connect the GSE to the propellant or oxidizer discharge port and collect the propellant
or oxidizer. After the recovery of propellant, oxidizer is completed, detoxify the leaked propellant,
oxidizer at the site, and when the concentration of propellant, oxidizer at the leaked location drops
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below the regulated value, the entry restrictions on SFA are lifted.

5.2.2. policy in the event of a leak after handling over to the launch vehicle

If propellant or oxidizer leaks during joint operations with the launch vehicle in the VAB,
depressurization and propellant or oxidizer discharge operations will be performed according to the
launch vehicle's instructions.

(Note: If those operations obey the launch vehicle's instructions, state that fact here.)



Attachment-1:

Hazard Reports
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Attachment-1 Hazard report template (From payload/GSE arrival to the KSC to the moment the payload is handed over to the launch vehicle)

between rust
and flammable
propellant

that may come in contact with flammable
propellants (payload, GSE, and operating area).

or other methods

] . I Document
No Hazard Cause Hazard control Safety verification method (baseline) Status | Ph Verification results Name/number
HR-5.1 Death or injury of (1) Spark (1-1) Gas-explosion-proof or equivalent design is (1-1-1) Confirm explosion-proof or equivalent design by OPEN | 1l
person and loss of generation at applied to the payload (potting, hermetic sealing, | drawing or other methods
Apply launch site facility and | equipment pressurization with inert gases).
O equipment caused by contact Note: Except for the type of protection “n”.
fire in the explosive switching Note: Explosion-proof is also considered for - — — -
N/A hazardous atmosphere cables and electronic devices. (1-1-2) Confirm proper fabrication by physical inspection | OPEN | Il
0 or other methods
(Severity is generally (1-2) Avoiding energization of non-explosion (1-2-1) Confirm that non-explosion proof equipment is OPEN | 1lI
1 proof equipment of the payload in an explosive not energized by procedures or other methods
hazardous atmosphere. (Mis-operation needs to
be considered if interface by operator exists.)
(1-3) If it is difficult to adopt explosion-proof (1-3-1) Confirm explosion proof or equivalent design by OPEN | Il
certified products for GSE electrical equipment, drawing or other methods
gas-explosion proof equivalent design is applied (1-3-2) Confirm proper fabrication by physical inspection | OPEN | 1lI
to the GSE (potting, hermetic sealing, or other methods
pressurization with inert gases).
Note: Except for the type of protection “n”.
Note: Explosion-proof is also considered for
cables and electronic devices.
(1-4) Electrical equipment (explosion-proof (1-4-1) Confirm proper measures in accordance with OPEN | 1lI
certified and non-explosion-proof equipment) of JERG-1-007 by procedure or other methods
GSE is brought into an explosive hazardous (The list of equipment to be brought to the launch site is
atmosphere in accordance with JERG-1-007. to be submitted to the Launch Site Safety Gr, so it does
(The list of equipment to be brought in is subject not need to be attached to the safety data package.)
to confirmation by the Launch Site Safety Gr.)
(2) Spark (2-1) Design that there are no energized parts (2-1-1) Confirm design that there are no exposed OPEN | 1I
generation due where a person can touch them in payload/GSE. energized parts by drawing or other methods (e.g.
to human connectors on the side supplying power us female
contact with contacts)
energized parts (2-2) Avoiding energization in case that there is (2-2-1) Confirm that exposed parts are not energized by OPEN | 1lI
an exposed energized parts (e.g. plasma thruster) | procedure or other methods
in payload/GSE.
(3) Existence of (3-1) Avoiding energization of exposed heating (3-1-1) Confirm that exposed heating wires are not OPEN | 1lI
heat source wires in an explosive hazardous atmosphere. energized by procedure or other methods
(4) 1gnition of (4-1) Non-ignition of pyrotechnic devices and (4-1-1) Confirm that pyrotechnic devices and solid OPEN | I
pyrotechnic solid propellants in explosive hazardous propellants are not ignited by procedure or other
devices and solid | atmospheres. methods
propellants
(5) Spark (5-1) Proper bonding and grounding of (5-1-1) Confirm proper bonding and grounding by OPEN | 1I
generation due payload/GSE to prevent static electricity. grounding system drawing or other methods
to static (5-1-2) Confirm proper bonding and grounding by OPEN | 1lI
electricity inspection of actual products or other methods
(5-2) Proper operation that does not generate (5-2-1) Confirm that wrist straps and antistatic OPEN | 1lI
static electricity clothing/shoes are used by procedure or other methods
(6) Contact (6-1) Controlling that there is no rust for areas (6-1-1) Confirm that there is no rust by visual inspection OPEN 1]




(7) Leakage of According to hazard report No. 5.4. (However, if - - - - -
flammable the separation measure to prevent contact
propellant between leaked flammable propellant and
ignition source is applied, only 1FT design against
leakage of propellant prepared.)
(8) Mixture of (8-1) Design to prevent mixing of flammable (8-1-1) Confirm design of separation arrangement of the OPEN | Il A layout drawing
flammable propellant and oxidizer due to mishandling during | port and adoption of different pipe diameters by is attached
propellant and filling operation drawing or other methods
oxidizer (only for (8-1-2) Confirm the application of the separation OPEN | 1lI
propellant/ arrangement of the port and adoption of different pipe
oxidizer diameters to the actual products by inspection or other
propulsion methods.
system) (8-2) Operation without mixing flammable (8-2-1) Confirm operation that propellant filling OPEN | 1lI
propellant and oxidizer equipment and oxidizer filling equipment are not placed
at the same time during the filling operation by
procedure or other methods
(8-3) Prevention of mixing of propellant and (8-3-1) Confirm 2FT design against mixing of propellant OPEN | 1l A schematic of
oxidizer in the payload after filling (2FT design) and oxidizer by drawing or other methods 2FT design is
attached
(8-3-2) Confirm 2FT design against mixing of propellant OPEN | 1ll
and oxidizer by test or other methods
(9) Inadequate (9-1) Design and operation in accordance with JIS | (9-1-1) Confirm design in accordance with JIS C 6802 (IEC | OPEN | Il
operation of C 6802 (IEC 60825-1) 60825-1) by drawing or other methods
class 4 lasers (9-1-2) Confirm operation in accordance with JIS C 6802 OPEN | 1l
(IEC 60825-1) by procedure or other methods
No Hazard Cause Hazard control Safety verification method (baseline) Status Ph Verification results Document
Name/number
HR-5.2 Death or injury of (1) Inadequate (1-1) Design and manufacturing of payload in (1-1-1) Confirm proper design and manufacturing by the | OPEN 1
person and loss of design and accordance with JERG-0-001 “Technical Standard | certification.
Apply launch site facility and | manufacturing for High Pressure Gas Equipment for Space (1-1-2) For parts outside the scope of the certification OPEN 1
O equipment caused by | of pressure Use”. (low pressure side after the shutoff valve), confirm
pressure system burst | system proper manufacturing by functional test.
N/A (1-2) Pressure-resistant design assuming the case | (1-2-1) Confirm the pressure-resistant design by OPEN Il A schematic and
O (Severity is generally of the worst thermal environment due to heater drawing, analysis or other methods MDP analysis
1] failure, and leakage to low pressure side result are
(considering 2 failures of low pressure side attached
valves)
(1-3) Design and manufacturing of GSE (1-3-1) Confirm proper design and manufacturing by the | OPEN 1
(Pressurization equipment) in accordance with permit. (In case of diverted/borrowed items, confirm
the national law “High Pressure Gas Safety Act”. results of statutory pre-use inspection.)
(2) (2-1) 2 FT design for pressurization beyond (2-1-1) Confirm 2FT design including regulating valves OPEN Il A piping system
Pressurization design pressure. or safety valves by a piping system diagram or other diagram
beyond design methods indicating 2FT
pressure design is attached
(2-1-2) Confirm that the control by pressure monitor OPEN 1

and the safety valve is effective before pressurization

operation by procedure or other methods




(3) Inadequate (3-1) Pressurization operation in accordance with | (3-1-1) Confirm by procedure or other methods that the | OPEN 1
pressurization JERG-1-007. When pressurizing or depressurizing | operation is based on JERG-1-007 and the hazardous
operation above 1/4 of the design breakdown pressure, a area is established.
hazardous area with protective walls is set.
No Hazard Cause Hazard control Safety verification method (baseline) Status Ph Verification results Document
Name/number
HR-5.3 Death or injury of (1) Internal short | (1-1) Design and manufacturing of cells without *(1-1-1) Confirm that cells are designed and OPEN Il UN/UL
person and loss of of a cell internal short. manufactured in accordance with UN/UL authorization
Apply launch site facility and recommendations by the certification. (In case of cells number is
O equipment caused by certified by a space agency, confirm that the cells have attached
lithium-ion battery been certified by the agency).
N/A rupture *(1-1-2) Confirm no change in battery charge/discharge | OPEN I A summary of
O characteristics before and after environmental tests charge/discharge
[Severity is generally (vacuum test, vibration test, etc.) of the payload on characteristics is
1] board condition (or battery assembly) by test report or attached
Note: Hazard other methods
identification is not (2) External (2) Design and manufacturing without short- *(2-1-1) Confirm design of protection functions by OPEN Il A schematic
required for short of the cell circuit on the battery load side. drawing or other methods indicating the
assembled batteries of Select either (2-1) or (2-2) protective
100 Wh or less, and function is
not charged in an (2-1) Preparing two protection functions attached
explosive atmosphere (separator shutdown function, PTC, fusible link, *(2-1-2) Confirm that protection functions work by OPEN n
fuse, etc.) inside or outside of the cell against functional test or other methods
Note: Hazard short-circuit outside the cell.
identification is not The part where short-circuit is assumed in the
required for Ni-MH path between the cell and the external
battery rupture and protection function is double-insulation as
electrolyte leakage. shown in (2-2), because external protection
However, it is function doesn’t work in the short-circuit of this
necessary to confirm path.
that there is no safety (2-2) Double-insulation the load side. (Generally *(2-2-1) Confirm design of double-insulation by drawing | OPEN Il A schematic
impact due to up to the switch nearest the battery) or other methods indication of
overheating of the double-insulation
battery is attached
*(2-2-2) Confirm the installation of double-insulation by | OPEN I}
Note: Flight . .
; inspection or other methods
enwro.nr.n.ent (3) Overcharge (3-1) 1FT design against overcharging when (3-1-1) Confirm proper FT design by drawing or other OPEN Il A schematic
compatibility of charging outside the explosive hazardous methods indicating FT
battery needs to be atmosphere at the launch site, and 2FT design design is attached
evaluated separate:ly when charging inside the explosive hazardous (3-1-2) Confirm that the protection functions work OPEN 11l
for each launch vehicle atmosphere or while the payload is on board the | properly by functional test or other methods
launch vehicle. (3-1-3) Confirm that the control by the monitor is OPEN 1
effective by procedure or other methods. (Only if there
is operational hazard control.)
(3-2) Management of cells voltage variation. *(3-2-1) Confirm the results of cell variation control by OPEN 1

(Because battery voltage monitor may not detect
overcharge of a single cell due to cell variation.)

inspection or other methods




(3-3) (Measures against over discharge) (3-3-1) Confirm battery voltage before charging (only if OPEN 1
Prohibition of use of battery below the voltage there is a charging operation in the launch site)
that recommended by the cell/battery pack
manufacturer or to a certified voltage by an
acceptance test.
(4) Usein Select either (4-1) or (4-2). (4-1-1) Confirm that the temperature is below the OPEN Il
abnormal guaranteed battery temperature by thermal analysis.
temperature (4-1) Design environmental temperature below (Considering after two failures of the heater drive
environments the guaranteed battery temperature even under | circuit.)
caused by worst-case condition (after two failures of the
thermal control heater driver circuit).
system failure (4-2) 2FT design against the heater ON. (4-2-1) Confirm 2FT design by drawing or other OPEN Il
methods
(4-2-2) Confirm that 2FT design is valid by functional OPEN I}
test or other methods
*If JAXA developed cells are used, it has already been verified and no additional verification is required.
No Hazard Cause Hazard control Safety verification method (baseline) Status Ph Verification results Document
Name/number
HR-5.4 Death or injury of (1) Inadequate (1-1) Each leakage path (pouring/draining valve, (1-1-1) Confirm the structure with 3 seals by drawing or | OPEN Il A diagram
person and design of downstream side of propellant tank, etc.) has other methods (Cross-sectional diagram for the indicating 3 seals
Apply contamination of propulsion three seals. pouring/draining valve) structure (cross
O launch site facility and | subsystem and sectional diagram
equipment caused by seals defect for pouring/
N/A toxic material leakage drawing valves) is
O attached
[Severity is generally (1-2) Selection of appropriate seal materials. (1-2-1) Confirm seal performance by test or other OPEN 1
1] methods
(2) Malfunction (2-1) 2FT design against electrical malfunction. (2-1-1) Confirm 2FT design by drawing or other OPEN Il A schematic
of propellant methods indicating 2FT
valve drive design is attached
circuit (2-1-2) Confirm the validity of 2FT by test or other OPEN 1
methods
(3) Inadequate (3-1) Filling operation in accordance with JERG-1- | (3-1-1) Confirm that operation is in accordance with OPEN 1
propellant filling 007. JERG-1-007 by procedure or other methods
operation
(4) Fluid (4-1) Use of fluid-compatible materials. (4-1-1) Confirm the use of appropriate materials by OPEN Il
incompatibility materials list or other methods
of tanks, etc.
against
propellant
(5) Foreign (5-1) Use of cleanliness-controlled fluids. (5-1-1) Confirm the cleanliness by inspection or other OPEN I}
matter caught in methods
the valve
(6) Falling or (6-1) Design and manufacturing of payload (6-1-1) Confirm safety margin by design analysis or OPEN Il A result of
collision when suspension points with margin. other methods, and confirm manufacturing result by analysis is
lifting/hoisting test or other methods attached




payload after (6-2) Design and manufacturing of lifting devices (6-2-1) Confirm that safety margin is in accordance with | OPEN Il A result of
filling with toxic in accordance with national regulations, etc. national law “Industrial Safety and Health Law”. analysis is
propellant. The “industrial Safety and Health Law, Safety Ordinance attached
for Cranes” requires a minimum safety factor of 6 for
wire rope and 5 for other types.
(6-2-2) Confirm proper manufacturing by proof load OPEN 1
test at a magnification of 2 times, or a factor defined by
official standards.
(When using existing or commercial lifting devices,
confirm use within the rated range.)
(6-3) Lifting operation based on JERG-1-007 (6-3-1) Confirm that the operation is in accordance with | OPEN 1
JERG-1-007 by procedure or other methods
(7) Burst of According to hazard report No. 5.2. - - - - -
pressure system
* Attach the results of the assessment of the severity of the hazard for propellants, oxidizers, ammonia in heat pipes, and other hazardous materials.
No Hazard Cause Hazard control Safety verification method (baseline) Status Ph Verification results Document
Name/number
HR-5.5 | Injury of person (1) Inadequate (1-1) Fault tolerant design (1FT or 2FT) against (1-1-1) Confirm FT design by drawing or other methods OPEN Il A schematic
caused by inadvertent design and inadvertent RF radiation indicating FT
Apply RF radiation manufacturing design is attached
O of radio (1-1-2) Confirm the FT is valid by electrical performance | OPEN I
(Severity is assessed frequency (RF) tests or other methods
N/A individually) subsystem
O (2) Unintended (2-1) Person restrictions (keep out zone) during (2-1-1) Confirm that the keep out zone (safe distance) OPEN I} A result of

entry of person
during testing at
the launch site

radiation testing

and period of the restriction are specified in the
procedure or other methods

calculation of
safe distance and
keep out zone are
attached

P The results of the evaluation of severity for all RF radiation sources are attached.

Check for the applicability of the following hazards and prepare hazard reports if necessary.

Hazard Apply N/A Hazard report No.
Death or injury of person and loss of launch site facility and equipment caused by inadvertent actuation of O O
pyrotechnic devices
Death or injury of person and contamination of launch site facility and equipment caused by pathogens leakage O O
Death or injury of person and loss of launch site facility and equipment caused by ionizing radiation sources O O
Death or injury of person and loss of launch site facility and equipment caused by cryogenic fluid leakage O O

Death or injury of person and loss of launch site facility and equipment caused by pressure system burst containing

cryogenic fluid

Death or injury of person and loss of launch site facility and equipment caused by fire and explosion due to mixing of
cryogenic fluids (e.g. liquid hydrogen and liquid oxygen)

Other hazards




Attachment-1 Hazard report template (From payload/GSE arrival to the KSC to the moment the payload is handed over to the launch vehicle) Optional

Thereafter, typical hazard control and safety verification methods that have been proven in past safety reviews of payloads are described, since they are not generally applicable to hazards at the launch site, but

may be applicable to hazard causes during the integration phase with the launch vehicle. Whether or not it corresponds to a hazard depends on the instructions from the launch vehicle.

The contents of HR-X.1 through X.4 can be cited in the format provided by the launch vehicle or otherwise used as appropriate.

I . I Document
No Hazard Cause Hazard control Safety verification method (baseline) Status Ph Verification results Name/number
HR-X.1 Crash of a launch (1) Insufficient (1-1) Ensuring soundness and strength of (1-1-1) Confirm the strength margin by analysis or other | OPEN Il A summary of
vehicle due to mechanical retention rods. methods analysis results is
Apply inadvertent design of attached
O deployment of safety retention- (1-1-2) Confirm soundness by testing or other methods OPEN 1
critical mechanisms release
N/A (e.g. retention-release | mechanism (rod,
O mechanisms) of etc.)
payload (2) Inadvertent (2-1) 2FT design against inadvertent release (the (2-1-1) Confirm 2FT design by drawings or other OPEN Il FT design
release due to design has a minimum of three independent methods schematics is
Case of pyrotechnic false signals inhibits to the energy source. At least two of the attached
devices use from the circuit three inhibits are designed to be monitored.) (2-1-2) Confirm that 2FT is valid by electrical OPEN I}
performance tests or other methods
(2-2) An electro-explosive device (EED) does not (2-2-1) Confirm purchase records or other methods OPEN Il
cause fire or malfunctions when 1 A DC and 1W
DC are applied for five minutes. “No-fire” means
that the ignition level is 0.1 % at 95 % of the
confidence level determined by Bruceton test or
equivalent statistic test methods. Or, use a NASA
Standard Initiator or other standards-based
initiator.
(2-3) For the EED, shields are equipped with (2-3-1) Confirm that there is a margin of at least 20 dB OPEN Il A summary of
equal to or greater than 20 dB attenuation by analysis or other methods analysis results is
against the maximum no fire power of attached
pyrotechnics.
(2-4) No stray current before pyrotechnic devices | (2-4-1) Pyrotechnics firing circuits is checked for stray OPEN 1]
connecting. voltage prior to electrically connecting, and confirm
that the result does not exceed 1/10 of the maximum
no-fire current or 50 mA, whichever is lower.
No Hazard Cause Hazard control Safety verification method (baseline) Status Ph Verification results Document
Name/number
HR-X.2 | Crash of a launch (1) Insufficient (1-1) 2 FT design against mechanism failure (1-1-1) Confirm 2FT design by drawings or other OPEN Il FT design
vehicle due to mechanical methods schematics are
Apply inadvertent design of attached
O deployment of safety retention- (1-2-1) Confirm that 2FT is valid by functional testing or OPEN 1
critical mechanisms release other methods
N/A (e.g. retention-release mechanism
O mechanisms) of (NEA)




payload (2) Inadvertent (2-1) 2FT design against inadvertent release (2-1-1) Confirm 2FT design by drawings or other OPEN Il FT design
release due to methods schematics is
FT design approach for | false signals attached
NEA from the circuit (2-1-2) Confirm that 2FT is valid by electrical OPEN 1]
performance tests or other methods
HR-X.2 comes from “CSA-113032 Mechanical Systems Safety for Payloads launched by JAXA (Interpretation of JMR-002)”
Mechanisms mean subsystems (e. g. latch mechanisms) that use frictional force, magnetic force, and elastic force by spring as retention force of safety critical configuration.
No Hazard Cause Hazard control Safety verification method (baseline) Status Ph Verification results Document
Name/number
HR-X.3 Crash of a launch (1) Insufficient (1-1) Securing retention force/torque margin (1-1-1) Confirm that margins are sufficient by analysis, OPEN Il A summary of
vehicle due to mechanical greater than 1 or other methods analysis results is
Apply inadvertent design of attached
O deployment of safety retention- (1-1-2) Confirm that the mechanism is sound by OPEN n
critical mechanisms release mechanical environmental testing.
N/A (e.g. retention-release | mechanism
O mechanisms) of (NEA) (1-2) Adopting redundant springs where a spring | (1-2-1) Confirm that the springs are in a redundant OPEN Il FT design
payload function failure could result in a hazard configuration by drawings or other methods schematics is
(redundancy is not needed if the spring function attached
Design for minimum failure does not result in a hazard)
risk approach 1 for (2) Inadvertent (2-1) 2FT design against inadvertent release (2-1-1) Confirm 2FT design by drawings or other OPEN 1] FT design
NEA release due to methods schematics is
false signals attached
from the circuit (2-1-2) Confirm that 2FT is valid by electrical OPEN 1

performance tests or other methods

HR-X.3 comes from “CSA-113032 Mechanical Systems Safety for Payloads launched by JAXA (Interpretation of JMR-002)”

Prerequisite 1 for HR-X.3: Under the environment where such a mechanism needs to be in retention mode, load transfer within mechanism is designed to occur within the strength of its materials. (When factors

that make verification difficult such as magnetic force is present, design for minimum risk cannot be applied.)

Prerequisite 2 for HR-X.3: Under the same environment, relative movement at a level where retention status of mechanism is deemed changed between components on load path of the mechanisms is designed

not to occur. (When factors that require consideration such as jamming of mechanism part is present, design for minimum risk cannot be applied.)

payload

I . I Document
No Hazard Cause Hazard control Safety verification method (baseline) Status Ph Verification results Name/number
HR-X.4 Crash of a launch (1) Design (1-1) Confirm tensile strength (1-1-1) Using elongation of wire as a parameter, confirm | OPEN Il
vehicle due to related to tensile strength of wire per elongation
Apply inadvertent individual non- Note: If “aging treatment” (1-4) was implemented, test
O deployment of safety metallic locking after such treatment. The wire used in tensile test is the
critical mechanisms wires and knots same lot as flight items. And, when wires are exposed
N/A (e.g. retention-release to external environment of payload, consider the
O mechanisms) of thermal input after opening vehicle fairing.




Design for minimum
risk approach 2 for
non-metallic lock wire

(1-2) Confirm creep deformation amount

(1-2-1) Check the creep deformation amount as creep
displacement occurs at room temperature.

Note: Comprehend the flight item status when applying
tensile to the wire. The wire is the same lot as the flight
items. For the duration of applying load, consider the
period from installation to the payload to launch.

OPEN

(1-3) Confirm stretch of knot

(1-3-1) The knot is to simulate the flight configuration
and confirm the stretch amount of the knot by testing.

OPEN

(1-4) Aging treatment (Stretch treatment)

(1-4-1) As tension and duration for elongate in advance
can be determined, seek the relationships of
deformation amount, applied tension, and duration of
tension application by testing (1-1~1-3)

OPEN

(1-4-2) If aging treatment on the knot is necessary,
attain the data equivalent to the knot.

OPEN

(1-4-3) Use wires that underwent aging treatment in
advance in the payloads.

OPEN

(1-5) Confirm strength deterioration by
compression in the radial direction of wire
(swage part, knot, etc.)

(1-5-1) In the design of payload, confirm if there are any
parts that get compressed in the radial direction of
wire. And if there are applicable parts, simulate flight
configuration, and confirm strength deterioration by
compression by testing.

OPEN

(2) Insufficient
mechanical
design of
retention-
release
mechanism

(2-1) Redundant design*

(2-1-1) Confirm by drawings or other methods that the
wires are in a redundant configuration.

OPEN

Schematic is
attached

(2-2) Ensuring design tension margin

(2-2-1) Secure adequate margin to avoid lack of
strength against maximum load. Present that one wire
system is valid enough to show redundancy of the wire.
Note: Seek maximum load on wire taking the maximum
tension at the time of wire processing, vibration and
shock during launch, manufacturing tolerance. And
calculate the worst wire length and tension strength
considering tension strength (1-1), creep deformation
(1-2, 1-3), aging treatment (1-4), loosening of wire (2-4).

OPEN

A summary of
analysis results is
attached

(2-2-2) Confirm the lock by vibration test and visual
inspection after the test.

OPEN

(2-3) Design with no sharp edges in the wire
proximity area

(2-3-1) Confirm that equipment near the wire doesn’t
have sharp edges by drawings or other methods

OPEN

(2-3-2) Confirm removal of sharp edges by visual or
touch.

OPEN

(2-4) Design to prevent friction between wires
and equipment

(2-4-1) Confirm that appropriate clearances are
provided to prevent friction between wires and
equipment during vibration and shock by drawings or
other methods

OPEN

(2-4-2) Confirm that clearances are as shown in the
drawings by measuring or visual inspection.

OPEN

(2-4-3) Confirm that the wire doesn’t have friction
damage by vibration test, visual inspection or other
methods. If visual inspection after installation of wire is
difficult, confirm that there is no friction of wire based
on results of spatial clearance inspection and EM
vibration test or other methods.

OPEN




(2-5) Tension and wire length setting considering | (2-5-1) Set the required tensile and length considering OPEN Il
loosening loosening of wire by time elapsed up to launch (payload
separation) for tensile and deformation level as a
setting of wire.

(2-5-2) Check the wire visually or touching or by OPEN 1]
measuring the tensile.
(2-6) Knotting wires using the proper knotting (2-6-1) Incorporate “how to knot” procedure confirmed | OPEN Il
procedure in the test (1-3) in the payload design.
(2-6-2) Confirm the knots are made according to the OPEN I}
proper procedure by visual inspection.
(2-7) Outfitting design with adjustable wire (2-7-1) When installing wires to payload, ensure the OPEN Il
tension or displacement design allows adjustment so that the wire will be of

particular tension and length.

(2-7-2) Confirm that specified tensile or length has been | OPEN 1
set by measurement.

(2-8) Design to prevent scattering when cutting (2-8-1) To prevent space debris scattering, confirm that OPEN Il
wire the design is such that no separated material is
generated when wires are cut by drawings or other
methods

(2-9) Design where shear forces are not applied (2-9-1) Ensure that no shear force is applied to the wire. | OPEN Il

(3) Inadvertent (3-1) 2FT design against inadvertent release (3-1-1) Confirm 2FT design by drawings or other OPEN Il FT design
release due to methods schematics is
false signals attached
from the circuit (3-1-2) Confirm that 2FT is valid by electrical OPEN 1]

performance tests or other methods

From ”CSA-113030A Safety checklist for Non-metallic Lock-wire design of the small satellite”
*For catastrophic hazards, it is usually necessary to adopt a 2FT design, but the hazard control in this hazard report is a design for minimum risk approach. For the design for minimum risk, redundancy is usually

not necessary by designing with sufficient strength margin, but for non-metallic lockwires, redundant design (retention by two wires) is usually taken to cover their mechanical vulnerability.
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Figure Propellant and oxidizer pouring/draining valves arrangement and pipe diameter (8-1-1)

Figure 2FT design for propellant and oxidizer mixing in payload propulsion subsystem (8-3-1)



HR-5.2

Attachment
Table Maximum Design Pressure (MDP) Analysis sheet (1-2-1)
Component Fluid Material | MEOP | MDP Proof Burst Fluid
name (MPa) | (MPa) | test test temperature
pressure | pressure | (°C)
(MPa) (MPa)
Piping upstream | He Ti-6Al- 20 25 50 0to 50
of tank, gas AV
pouring/draining
valves, pressure
indicator
Tank He/Hydrazine | Ti-6Al- 20 25 50 100 0to 50
4V
Piping from Hydrazine Ti-6Al- 20 25 50 0to 50
downstream of AV
tank to shut off
valve
Filter, Hydrazine Ti-6Al- 20 25 50 0to 50
pouring/draining Y,
valves, shut off
valves
Shut off valves Hydrazine Ti-6Al- 20 25 50 0to 50
and piping to 4V
propellant
valves
Propellant Hydrazine Ti-6Al- 20 25 50 0to 50
valves AY

Figure Schematic of payload pressure system (1-2-1)

(Confirm pressure-resistant design assuming 2 faults leakage to the low pressure side)



HR-5.2
Attachment

Figure Piping system diagram for pressurization operation (2-1-1)
(Note: The points where 2FT design (regulator, safety valve, pressure indicator, etc.) should be clearly
marked with a circle.)
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Battery Template

This template contains information necessary to control not only the hazard at the launch site, but also the
hazard during launch phase of the launch vehicle.

Cell specifications

Cell name/Manufacturer

Battery type (e.g. Li-lon, Ni-MH)

Rated voltage (V)

Capacity (mAh)

Type of protective circuits, etc. (e.g. breakers, PTCs, etc.)
UN or UL certificate document No.

Battery pack (assembly) specifications
Configuration (e.g. 1S2P)
Total capacity of batteries (Wh)
Results of the assessment of the severity
of hazard*
*A rupture of a lithium-ion battery of 100 Wh or less as a battery assembly is not considered a catastrophic or
critical hazard outside of an explosive hazardous atmosphere, but a rupture in an explosive hazardous
atmosphere is considered a catastrophic hazard. A rupture of a Ni-MH battery is not considered a catastrophic
or critical hazard due to its low energy density.

For a catastrophic or critical hazard, the following verifications are attached.

1. Verification of internal short of a cell

1.1. Control of cell/battery procurement

Describe UN or UL certificate document No. in the cell specifications. (In the case of cells certified by a space
agency, describe the agency name.) (1-1-1)

1.2. Elimination of cells that cause internal short in the launch environment

To eliminate cells that may cause internal short in the launch environment, describe that there in no change in
battery charge/discharge characteristics before and after environmental tests (vacuum test, vibration test,
etc.) in the on-board condition or battery assembly.

Figure. Battery charge/discharge characteristics measurement results before and after environmental

testing (1-1-2)

2. Verification of external short of the cell (select one of 2.1. or 2.2.)

2.1. Preparing two protection functions (separator shutdown function, PTC etc.) against short-circuit outside
the cell. The part where short-circuit as assumed in the path between the cell and the external protection
function is double-insulate. (Because external protection function doesn’t work in the short-circuit of this
path.)
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Solar Cell

/-—-__—-\

Qeotion Circuit

Battery (PTC) Load

Red circle part is protection function
Red thick line part is double insulation

Figure. Outline of the protection function and double insulation (2-1-1)

2.2. Double insulate the load side (generally up to the switch nearest fche battery)

Solar Cell

Battery Load

Red thick line part is double insulation

Figure. Outline of double insulation (2-2-1)
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3. Verification against overcharging when charging at the launch site.

Payload Solar Array Simulator
Component A
! O
I OFF
Battery Unit |
—————— ) |_._._.|._._ | Monitorline 1 (Battery voltage)
2 i
l“" Component B EGSE Vi
l“" >" """""" Syt sievits Fatin il Rt >
1____ Monitor line 2 (Cell voltage)
_ I I
J
Component C

Monitor line 3 (Battery voltage)

Figure. Overcharge prevention function (3-1-1)
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The Assessment of severity of the hazard
Toxic material name | MMH MONS3 Ammonia
(Heat pipe)
Severity of the I I Less than IlI
hazard
Remarks Even if the entire

amount of ammonia
is leaked at the work
place of SFA, it is
estimated only X
ppm and has no
effect on human
health.

(Note: Hydrazine, MMH, MON3, and NTO are basically classified as Severity I. Ammonia
used in heat pipes is classified as less than Severity Il if the entire amount of ammonia
leaked poses no effect on human health. For other toxic materials, the severity of the
hazard is determined on case-by-case basis after evaluating the effects on the human body.)

HREHF @ EAE

3 seals U™ LH R

3 seals
3 seals HEETHER
% T4ILA

FEHEF A2

w1 N S \éﬁ#énl}:,_ v
ANYHYLARE o R S I -

oxHE 0 I N B = e o

HER 7

1A 2A

Figure. Piping system diagram of the payload (1-1-1)
(Note: Clarify the number of valves and their seals, and where the valve is filled with inert gas. Clarify that
each satisfies the required number of inhibits against external leakage.)
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Figure. Cross-sectional view of pouring/draining valve (1-1-1)
(Note: Clarify where the seal is located against the flow path)

Inhibit 1 Inhibit 2

——hm - e =

Triggerl Trigg:erZ Trigger3| >\ lInhibit 3

Figure. Schematic of valves control line (2-1-1)

(Note: Describes that 2FT is satisfied. List the minimum required inhibits (here inhibit 1, inhibit 2, inhibit
3) and their control lines (here trigger 1, trigger 2, trigger 3). Do not list more inhibits than required.)

Explanation of 2FT feasibility of valve control lines.

Inhibits 1,2, and 3 are independent switches and when all inhibits 1 to 3 are turned on, the propellant
valve opens.

Inhibits 1, 2, and 3 are turned on by signals from triggers 1, 2, and 3, respectively. There is no failure
mode that triggers 1, 2, and 3 in common.

Table. Summary of strength analysis results for payload suspension points (6-1-1)

Parts Safety Margin of Safety
factor
Adapter 2 1.1
Pivot hinge 2 1.1
point

Table. Summary of strength analysis results for lifting devices (6-2-1)

Devices Safety Margin of Safety
factor
Lifting 6 1.1

device
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Assessment of the severity of hazard
Antenna type

Frequency band

Antenna input power(W)

Gain (dBi)

Safety distance (m)

Results of the assessment of the
severity of hazard

For a catastrophic or critical hazard, describes outline of fault tolerant design.

Inhibit1l  Inhibit 2

__________

T 77777777777777777777777777777 - [ Control device

“-f~
H .

Triggerl Trigg:erZ Trigger3 |—i» Inhibit 3

Figure. Schematic of RF radiation line (1-1-1)

(Note: Describes that 2FT is satisfied. List the minimum required inhibits (here inhibit 1, inhibit 2, inhibit
3) and their control lines (here trigger 1, trigger 2, trigger 3). Do not list more inhibits than required.)

Explanation of 2FT feasibility against inadvertent RF radiation.
Inhibits 1,2, and 3 are independent switches and when all inhibits 1 to 3 are turned on, the RF radiate.

Inhibits 1, 2, and 3 are turned on by signals from triggers 1, 2, and 3, respectively. There is no failure
mode that triggers 1, 2, and 3 in common.

Figure. Keep out zone during RF radiation test (2-1-1)



5. JMR-002 Chapter 6 Compliance Assessment Results

5.1. Design outline of depressurization port, propellant and oxidizer discharge port in case of leakage
Figure X shows an overview of the design of the depressurization port and the propellant and oxidizer
discharge port in case of leakage on spacecraft A.

Figure X Design overview of depressurization port and discharge ports for propellant, oxidizer, etc. in case
of leakage

5.2 Explanation of operational policy for depressurization and discharge of propellant, oxidizer in case of
leakage

5.2.1. policy in the event of a leak during payload launch site operations

If propellant or oxidizer leaks in SFA during payload launch site operations, first evacuate all persons and
then set entry restrictions for SFA. Then, personnel enter the leaking area with scape suit and connects a
GSE for depressurization to the port to depressurize. After the depressurization is complete, the
personnel connect the GSE to the propellant or oxidizer discharge port and collects the propellant or
oxidizer. After the recovery of propellant, oxidizer is completed, detoxify the leaked propellant, oxidizer
at the site, and when the concentration of propellant, oxidizer at the leaked location drops below the
regulated value, the entry restrictions on SFA are lifted.

5.2.2. policy in the event of a leak after handling over to the launch vehicle (if operations obey the launch
vehicle's instructions, state this)

If propellant or oxidizer leaks during joint operations with the launch vehicle in the VAB, depressurization
and propellant or oxidizer discharge operations will be performed according to the launch vehicle's
instructions.



Attachment-2:

Safety Verification Tracking Log (SVTL)
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Non-Compliance Report (NCR)
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A Template of the Compliance Matrix for JERG-1-007




JERG-1-007F N-2 Compliance Matrix

Program Name:

Requirements NC | N/A Results and Remarks
4.1 General criteria o | o a
4.1.1 Safety management requirement
4.1.1.1 Organization and function of safety operation
4.1.1.2 Hazardous operation Check the following applicable hazardous
4.1.1.2.1 Identification of hazardous operation operations
(1) Propellant operation O |a O
(2) Pressure system handling operation O |a O
(3) Operations of pyrotechnics and systems using pyrotechnics O |a O
(4) Operations performed within hazardous explosive atmosphere areas O |a O
(5) Operations with toxic substances, deleterious substances, and harmful gases (including liquid | O | O a
vaporizing to harmful gases)
(6) Radio-isotope operations O
(7) Operations of high-voltage electrical power O
(8) Radiation operations (where emission intensity of radiation affects personnel health, | O | O a
pyrotechnics, and facilities)
(9) Operations performed in high acoustic noise environments o | a
(10) Operations performed in tanks and enclosed spaces (operations in oxygen depletion | O | O a
environments or in harmful, explosive or flammable vapors)
(11) Handling of cryogenic materials and systems using these materials o | a
(12) General hazardous operations (forklift, crane, slinging, operation in high locations, and heavy O

load transportation and transfer operations)




JERG-1-007F N-2 Compliance Matrix

(13) Handling of other hazardous items, and operations determined to be hazardous by the Launch

Site Safety Group.

4.1.1.2.2 Hazardous operation procedures

4.1.1.2.3 General regulations for hazardous operation

4.1.1.3 Emergency procedures

4.1.1.3.1 General

4.1.1.3.2 Responding to mishap

4.1.1.3.3 Recovery from an emergency situation

O

4.1.1.4 Weather regulations
4.1.1.4.1 Lightning

O

4.1.1.4.2 Storm

4.1.1.4.3 Heavy rain

4.1.1.4.4 Tidal wave and earthquake

4.1.1.4.5 Handling of harmful propellants and weather condition

4.1.1.5 Personnel restricted area

4.1.1.5.1 Restriction at Personnel Restricted Area, etc.

O(o|o|go|o

Oo|jo(o|o|o

O(o|o|go|o

4.1.1.5.2 Entry/Exit Control System

4.1.1.5.3 Warning Area regarding harmful gas diffusion

4.1.1.6 Safety training

4.1.1.7 Application for delivery of hazardous products

4.1.2 Hazardous atmosphere
4.1.2.1 Explosion hazard atmosphere

a. Explosion hazard atmosphere area of flammable liquid propellants

Oo(go|o|o|o

Oo|jo|o|o|o

Oo(go|o|o|o




JERG-1-007F N-2 Compliance Matrix

b. Explosion hazardous atmosphere area for solid propellants and pyrotechnics and its location

4.1.2.2 Other requirements for hazardous atmosphere area

4.1.3 Material

4.1.4 Operation of RF radiation

4.1.5 Optical system

4.1.6 Acoustic noise

4.1.7 Use of ionizing radiation etc.

4.1.8 Other requirements

4.1.8.1 Humidity control

Oo|o|o(o|jojgo|o|g

Oo|/o|jo|o|(o|o|o|o

Oo|o|o(o|jojgo|o|g

4.1.8.2 Protective equipment (PPE)

4.1.8.3 Protection for hazardous objects

4.1.8.4 Tool control

4.1.8.5 Photography

4.1.8.6 Restriction on ignition materials

4.1.8.7 Operation at high elevation

4.2 Transporting, transferring, and handling equipment

4.2.1 Forklift operation

Oo|/o|o|(o|o|go|o

O|o/o|o|(o|o|o

Oo|/o|o|(o|o|go|o

4.2.2 Crane operation

4.2.3 Slinging operation

4.2.4 Transporting and transferring heavy load

4.2.5 Use of elevators and shutters

4.3 Use of elevators and shutters

4.3.1 Liquid propellants

oo |o|o|o

Oo|o|jo|o|o

oo |o|o|o




JERG-1-007F N-2 Compliance Matrix

4.3.2 Solid rocket motors

4.3.3 Solid rocket motors

O

4.4 Pressure system.

4.4.1 Pressure system.

This section is for description only; there

are no requirements.

4.4.2 Pressure system operation

4.4.3 Pressure system protection

4.5 Operation of pyrotechnics (except for solid rocket motors)

4.6 Operation of pyrotechnics (except for solid rocket motors)

4.6.1 General requirement

Oo|o|o|aga

Oo|o|o|o

Oo|o|o|aga

4.6.2 Grounding

4.6.3 Protective devices

4.6.4 Maintenance operation

4.6.5 Battery

Oogo|o|aga

Oo|o(o|d

Oogo|o|aga
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