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1 

1. 0. 1 -jg ~J[ ~ff. fg Et! ~ * JIJ /G ~ Et! {¥ ' 7f ti I ~ Ik ~ Ji N it ' lifij ~ 
~ ,7ftlu~E8Afft ~fr:fl1N*~fr: 'iMJElfs:~j[m 0 

1. o. 2 2fs: ~J[ tlti~ ffl r 600 kA & kA ~~It~ Im Cl E8 tvi ~tr ~E flk f8 Et! 
M-*JLl /G~ Et!~ ,Jf !fl I ~Ik~Jt E819:it o 

1. o. 3 f8 Et! M * JLl /G ~ ft~ , 7f ti I~ Ik ~ ft E8 ·J& it , JiL t& tm f8 
Et! M * JLl E8-HJ: ~Nit , PF ii~ 14 fl1 ~fr~ 1~ ~ >J< , lif@ 5E ~t tf1 , 1P" I 
fl1~~7rAo 

1. o. 4 f8 Et! M-* j1J /Gw Et!~, lf ll I~ Ik~ Ji E8Nit, ~iliL 1':11t 
* ~J[ m )'~ , ffij filL r41t oo ~o:~ 1-r ~ * t~ f'i E8 ~J[ J£ o 
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2. 0.1 1?,fFftf shut down/restart aluminum reduction cells 

~~ f8 r=t! M * y!J * lf!k ft! Im 9=1 - F1 nx $ it' rt! Mt~ 1~ ~ c f~ ti ) ~ Jl!i 
~f!. ( Jf t\!f) 0 

2. 0. 2 ~f~El! without power interruption 

2. 0. 3 ~ff ft% u insulation intersection 

~~~~M~tt~~-~~~~~~~~~~~~~tt~~, 

-n s il!i tt -~ 5E s"J ~r i1 ~~· t=t Wr rr ~ 1~ if , 1i£ tH r01. t\W :iffi ~E!. ~_x: 1~ ~t!. o 

2. 0. 4 /G f? ~ f~ .. , Jf fttf *Et the equipment of shutting 

down/restarting aluminum reduction cells without power inter

ruption 

fi1 T JG )JJG T~ I~ flf4 * YIJ /G fg& ~~ g& ' fF tVN J_~ -~ H"J 1~ 1t. ~ flt: 0 

2. o. s :fi 1;1E ff-t w :fF =*: direct current load switch 

-#~#~~~~,~M®~o~~~H~ffi*~**~ffo 

2. 0. 6 fJLf!JX 7f 1711 ffl fZg the mechanism for disconnecting/ con-

necting insulation intersection 

safe voltage of insulation inter-

section 

~ 1TI: *1 ~ o 1x. ~ ~JT 31: nx 1111 ~Jiff ft iq: Jt ~11Drn ili :r~ B"1 ~ -x rt J± 0 

2.0.s m~r--:ri+At~1lf:f*ft-ttf~ the operation process of in-

sulation intersection coupling 

7f t! s-;J , ~~ ~fl Im o _t A"J ~I Bl f'~ 7f , JI ~ ~~ ~~ ~ ~ !!,X: t~ tf A"J tt 
*i ; ff ti st , ~~~Im o J: B"1 t~ tf £ ttR: .Ji: rr ~ s"J :11 *~ o 
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3. o. 1 1 -El ~ $ il f8 rt! fWHI 8"J i"-r ~Ll f? .. ff tlf/f~ Ji\I ~ o~ ;ft {if!. f8 it!. ft 

m~~~'*m~~~m~~~~~~~*~r8"J~*o 
3. 0. 2 xlj-~ T i;f.JHI ~ ~ ~JJ i& tJ\ ;:$ r EI"J fg it!. ~ti ' /f~ 1~ ~ m fg it!. 
M * j1J /G ~ ~ w .. Jf ti J~ ~ & ~ 11. o 

3. 0. 3 ~g ~ ftii ~ 1£ ~ 91J ~mt il 1~ ~~a{] I /Jt l' ~ lJ\l ~, jf ~,El. 

iiffl ~~ ~t!i~, jf ~~ ~, tf: El. ii ffl ~R~ ~ Wf jf~ ffi ~~H~ IJ a{J*Jl 

~ jf ffi *ll *Z1 0 

3. O. 4 f8 it!. ff~ * jLJ ~~ f? it!.1" .. ff ti _L Z ~ ~ It 8"J N-r-r· , Ji\I * ffl B 

{f ~ ~JF j:_ F ~ff r-p 5C m -L:rt lJN: ~~ iiE ITT 11 * JR: JM 5fO ffiff I !: '\ wJT ~a !fig '\ wJT 

tJ*4o 
3. o. s /G 1" ~ w .. JF ti #t iUr~ 1~ tffEf Ji 5rdtt: Ji\I rrit r 11J ~_m IE = 

1 imi OC ill [iJ JN: 11 - 1 O QC ,_____, 9 O QC ; 

2 ~ '=\. l¥1 !fftxt r~ JJt ~~ h\Z x =r go% ; 
3 #fft&:~&/f~m:lc=f 3ooom; 

4 @1tm~$J3t~~1r~=f sooGs; 
s ~~tt~}4~1';{(flt/f Ji\I:lcr 10mg/m3 

0 
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4. 1. 1 /F 1'~-ri:g W , ff tf ~ JI f\tr EH 1~JfiE flJ. fnf ff=*: , ffL ~ff I~ fJL fig , Ji 

t~ 4±} ~~ ' t~ tiu * m ~ ttJ ~ ' 1l yfiE ff-t fiILJf * ' f}L ~ ff I~ tJL fig [JI tl-1: ~ 14: 
1ti~if 0 

4. 1. 2 /F 1~ ft!. t~< fF t~ ~ 1!: ~1 ITT _a 1fiE ff-t w 7f =k JM !=j fl5 ft!. M ttf ~ ~ 
n :if ll* , Jl f1L ill! i1 1~1 1t 11 ?fit ff-t w Jf A ~~ 1~ ~ ~ n i=t! Hi J§- , iffi. i1 ff L ~ 
:Jf I~ tJLfig Ji1Ifl2 ~ l$T Jf Itx Ill] 1t *1 lm D ( ~ 4. 1. 2) o 

I R I 
TilJ'ffllll - ~-----1 ~-~-~- - J:.wtm 

R' 

I 

~ 

® 
I 
I 

QS 

r;E 4 1 2 'L '* 'TL 'i l-U /_=-- fl:':t- Ilfl 13.J • • ,EJ, Yti.. tJt 1 ~ ~ -\. 1/'J; J:r.. 

1-* >'IJ 1u. ME; R -- r-1 t1J~ m 1L!. wt: f?~ ~ ~ 1u. ~1-1.; R' ~~i R4'rHJ: ~ ~ ~~ l:t! ~Y. j 

. QF - 1Ufri ffuW 1F X • QS - ~ti~ u ;@- -tJLf~ fF 1'1HJL fZJ 

4. 1. 3 9;R~ D ~fl=:~fr:ft!.If/f~J~L~-T 0. 8Vo 

4. 2. 1 f8 ft!. M * ~Ll /f~ ~ ft!. 17 ti I Z.: tf; ~l Jjjz § t! ~ ~Ll i*J ~ : 
1 ft rOJ m ~ D WLA i1 at gfd'~ f& , ~ [Jj· * ili JJi( g~ ~ ~ , -¥} ~ ~ 

~tf ft!.W ,:tfm~JI; 
2 ft~~ 1i 1fiE ffl fuT Jf =k 1t l'lfil , ft Jft llX tlH1 mt g~ ~ f& , W f~ ffl fJL 
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~3f1~mt~1~irmim t1; 
3 Jfctr ~mim t1 ~ t~ ~ti, rt Fo ~11t1Etnmff*7t rlft1, N~ 

~/Gw~w, H!f!~ft 0 

4. 2. 2 f8 rgM*)iLl/Gw~3flf I z:zv~f1L'Elt!r)iLl P'l ~ = 

1 Jfc~~/Gw ~ w, 3f*!~J!:, ?tFo~l1JfiE fn w3f *ir l'lftJ, fif 
~mm~H1~1mt~Ni~~im t1; 

2 7t if'~ 3f ~ im t1 ~ t~ ~ti , rt Fo 19! m ~ 3f r~ mt~ Wr * ~ im 
ti ,-P}fffiAtt~g~~{&; 

3 7t~1It1Efn w7f * 7t 1l¥1, rtFo rtJ mim t1 Mi AJJJ{ g~~ ~, ~ 
*ili u~f~~{& '~~/G~~~ ,3flf~lto 
4. 2. 3 /G ~EE!.~,**' I z: ~ .m-l&ii-tt ~g~~{&, * !1L ~% r )i1J 
~,m/E: 

1 ~mfF~~,tt~~~~mmrm~JJJ{~~~Fo&ili~~ 

tr:tw3f*~mimt1~~ttoo,#m~~~~~*ili~~~tt~~ 

~~; 

2 Jf m fF ~ A'J ' tt ~ g~ ~ {& f1L m T fJL ~ Jf I~ m f~ Wr Jf ~ 1m ti 
Fo~~~imt1~MOO,#@~tt~~~{&~ili~~~~~~~; 

3 rl~f~~;f&1L~Amim ti _t 1J1S3 A;~~~~~ f8J ~& 1tlu '7G 
1! JA ~ 1m ti J: jf Mi A st ' jjjfj g~ ~ ~ PJ JA 191HfJHi A ' 1ar A Fo ~ t~ ~ 
~~~txw ¥JtKoc/G1r1J\r 50mmo 
4. 2. 4 /Gf~rgf~,Jfll~1twc1tJTLirirr)i1J~j[J:E = 

1 Mr*~~ttt~4~&~k~m~Mm~,~m~imo 

!1LW~lt1lt1EfnwJf3C; 

2 Mr2~*~~m~MM~,1l~fnfuJJf*~~lt~A/G 

f1L1J\-=f 3 1'; 
3 fJL~Jf~fJL~~ltttA~~f8~~M~~o~Affi~o 

4. 2. s /G~~~, JF*f~fl~~mr4ir r91J ~J[J:E = 

1 /Gw ~ ~, Jf *!~ft~~ st fEiJ /GJtftfitt 60min, i!~19!ffl 
~ M $J}] ~~m~ll ~st !'BJ /G Jtftfitt 30min; 
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2 ~~ f1f i=g {? .. fF ti?$( II 1± r.g ~ ~ fff l'EIJ M ~ BJ , J_ili: ~ii-· :ffe!. :ff i?Ji 

M~~~l¥1~ffltfj~,~mH~~fflm#~~~~M*; 

3 1±!1]M~~r ,~it~f*1ifflm1J\-=r: s0

; 

4 rJ i:g ~ M ti _ \1__ tt -BJ: ~~ fm~ -rm 1t: Pi !Ji. 9t ¥ 11E fl"J ~~ 1? i=g 1~ .. fF ti 
* 1!J~ ' J§I i& ft ~ [l1] ~ ' ~ 1ft 1I t~ <rft rt,· -ffj: ~~ ; 

s ::tr~ 1~ i=g 1~ .. fF f\!ff ~ ft J¥Jt f il. Jft , ~ 1n-1 f-1 F }1J rBJ m~ ~ mz 'J \ r 
500mm,-~{Wf~t&lfl~~~fisl1J\-=f 50mmo 

4. 2. 6 ~ fJf Ft! 1~ .. :lf tl!r $ ~?J:ii 14< HJ:~~ J\\I Z4tr r 91J ~J[/E: 

1 'fei] Ml rJ IF~ {WIJ l=_J N Y1lE fit m Jf * Ji 1~ El~ jffl. rfiE f~ ~~t fill /f~ f J!l !5JZ 

!J\T 0. 2mmo 

2 ~~~mttw~~~~~*~~~~mm~~tt~~ 

_t At , ii 1~ BJ: ~~ 11 * m $ oo a i~ 1~ J;\: 0 ~ 'J \ & 14< oo fn -ar fl( r J:t 
tr~~= 

S = k1 X n1 X n2 X I1 

i\ 9=1 : s--~ 1J\ Bi tf( rm fJ~ c mm2
) ; 

k1-~t~:%Z~~!tt, IJJ* 5. 6 X 102 (mm2 /kA); 

(4.2.6) 

n1-J_=isJ~1Iii * !tt o Jli 1~ rm /f~ f J!l 1J\ r o. 2mm at, PJ. llk 1; 

ff 1~ [Hf /f~ f J!l jc r o. 2 mm Bt , &! :ii!i ii ii\ !J]Z fiffJ JE , ii jc 

11~1ilt1lrl 1. 5; 

n2---fJ LW: * ~, t1Cii\~fiffl IE o l8 l8 EI5J~tttt J:Jf Ilk L Wtl f.§ ff 
1~ttfa-ar~ i. i; 

Ii--Jtf 1j(BJ:~x l¥J ifl!JEI fF ~ yfiE m ( kA) 0 

4. 2. 1 ~1? Et!~ .. TFm~:m: FnJ zvttmzr-B=ir r7'J ~Je.5E = 

I $1'Hi11Efft wfF!R.~~ ~zv I fFBtlBJ /f~MJcr lOms; 

2 ~1't!LfJJXJflfJfJLttJ/GFnJzv·IfFBtf8J/GmI7cr lOOmso 

4. 2. s /G1~Et!~ .. 7ft!~jLg~f-*~ii-mzr-B=irr7u~J[5E = 

1 Et!~~~ttm~~~IfF~~~~IfF; 

2 ~~£~m~~IfF~~~~*£~*; 

3 ~$11tmA*11Lf#d10 
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4. 3. 1 ::f 1~ ~ fr ~ ff t\W _T~ -z & ?£ 1'i N-i-f- J_1Y: {t 11i~J! t~ J:t T 7t f& TIX ill 
tlJ 1ft: -~It o 

4. 3. 2 JJ U~J 1: F !/:. {t (J0 ltl ~*: ~ JJH }Ti\ nJ 7t Pl /f~ J?J n~J * )f lj ~ yfit n~ 

J)i ~ 1* 11: ~ ~ /J:, f~ JJ: * YIJ r ~ ifif. fil '#7. llt I~ f ~ * ~lj rg yj[ o 

4. 3. 3 :fr {? ~ fF tWf Ji ;tr~ r-f fl ~ ~ _ ~f. iJlt flJ. ?r~ Jf !!::_ tH ;:m tlJl ~~ -'}( IJ,1l. , _/f:_: 

f~ it f~ ~ Jf ~ ]~ ~ & ~ ~irl rl!1 ~~ ~ ~ f0 U(rTI * 71j r=g iJtE R~ fl\i ~ 1* 1t. ~ JII! 
}j :i~ 0 

4. 3. 4 w t--r s,t , illl T :YIJ I (Jl /f~ m * m ~ ftfJ 1~ JJ: * 91J f=t! ifiE }i it :itt f]· 
~ J_fil: 

I 1#1. ~ n ~ r !*Jr Jf ;ti\ ~ , --11f ilit ff-t {r;J -ff 12. ~Ji fiiJ $ 1t lll1J , ~ 1 1' 

][ ifii ffJ. fnJ ff 1::. -~ -11 n~ 1Jt fj i}J ti ; 
2 J~f iAt ff-t ffi} JF :kg~ -[ f1=: jI. 'ffi• ' tfl tltt Jf l:f] tIL t29 * :1 E nfij JA 1-=-r ~ ~ 

L--l R{J ~JT Jf ~ ltl 'ft i* ft:: ; 
3 H j;i[ ff! fey JF ~ ~Jl ff~ 5} J( ljf{ 'tll ~ Jf 111 tJL t29LEiiffJ1A fr m N* Cl 

A"J J~flf ~X: I~] tr 1* ft: , fil Mr O * tli J,m t# r~ f=t! ~Jll o 

4. 3. 5 ·i,X tr ff;J ' ~ -F 91j _I l5l -PI * m ~ ~ f~ Jl * )f lj ~ ifit 1i J:\: ill 1i ~ 
JJI!. : 

1 m ~ [] ~ r l*!r JF ~ ~ , J~r t;1E ff=t ?P1 JF * gli JPJ ?t· 5t r@ , ~ i ~ 
H tnt fh fey Jf !R * ~tE nffl tA fj $J 1t ; 

2 ~~mmH~m~~&~~~i~,m~H~m~~~~ 

Jf t;g ~ O R1 tH J~M}lj ~!{ f~~ rg ~Jl\ o 

4. 3. 6 Ji ifiE ·ff1 fnj ff*~ ~~ I ff a'J rBJ Mi iii~ JE _T. ft a-J j'8J B\J ' !JI * Jfj 
~ B'J ~~ 1~ * )llj ~ ifiE 7J Jt ~ Jill o 
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5. 1. 1 .~~ YJlt ftt m 7f *- .~~ J~ R -t ;r-: 1~ 13 Ufn] 1t ~ '2 rs] tiJ ~ 1* 1t ~ ?& ' 
Jt $,t yfitJm) J J}\Z trW Ji *If M* 0 Itx 1~ 14: 1* fF ii tf rp ~ yf,E flt w 8"J 1t 1t 0 

5. 1. 2 11 YJlE ftt fr1f 7f * {E ff-t {af ~ 1t. T /F 1~ * JtJ ~?JC ffil -¥ ~J Ji A ill f]· 
7t I~' 1t 1\ffi ~it 0 

5. 1. 3 1L rfrt ff1 {Jj 7f :ft:. D\f. * FH ~ ~11 fe!R * * ll* 1tJ it ' * Di "FJic it ± ' 5Jil 
~j f~ fO!R * , fO!R *MI igf1-i f!f /f~ )\\[I J \ T 2 mm , 1f * Jij 7j( iifi ~'ft flt ft) o 

5. 1. 4 fO!R * }£ )J xJ Z#J ~ 72.~ -JB ~ (1"1 R ft Jtj )J ~ @jc T 7j( iitt mttJ ~ 
fr¥] ji I J \'f~H~~ fJ [J{j 8 5 % 0 

5. 1. 5 ]:: fO!R * tl< fO!R !fJ *-~Vfi-: * ffl ~IH $&EX it~~ ft~ ' _1ft/j' fO!il * & fJ /f~ 

h!l I J \ -T 6 0 0 N , 1~ fe!il ITU fft /G J~ I J \ -T 7 0 0 mm 2 
o 

5. i. 6 1I 1fit ftt fr1f 7f * J:. m l)t it xJ!l ~ liT , xJ!l ~mm ~~ 1ft Jl xJ!l ~ ± fO!il 

* ~ 5Jll fe!il * ffl 7t llfl] , ft 11PJ tk 1r§. o 

5. 1. 7 J~JM fJ1 ffl ff 52. ~ tJ~ illZ rf it T y1J fe~ !E : 
1 ~~ nM ~ i1t !fJ *4 mu JJX: B"J jt~ n: ~ B ~ ~ ~ 11~ 14: *ITU 'r& * ffl ff 

fenii1~**4~'11 2 &: ; 
2 ey#~fi~~~~«~lli*~~~~fj{j~~~ft m~$ 

)-} : JJj{ J_ML ~ >1t frl ii\ ~ »GB IT 16 9 3 5. 1-2 o o 8 rp fe~ IE fJ{J 1~ xJ!l ff ±_t 

fJ~~~7'1 3 ~fJ{Jtm~1!HJ o 

5. I. 8 11 YJlE :fT-t w 7f 1:1~* :fti t~illl~-&i T JU fe!fi::: 
1 WI }E .I 1t ~£!. ffi ~ rJi. 1j\ -T 1 o V; ii ~ I 1t ~ ffi ~ rlsL 1j\ -T 

30Vo 

2 ll!i11~~1t-filz~it*filVgm s. 2. 1 ~~~ s. 2. 4 ~B"l 

fe~)E 0 
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3 ft llflJ Bi· rBJ /F GI -j( -T 20ms; ft llflJ At rsJ /F fl\I -j( -T 20ms o 

4 fil at ffiM st f:i~ h /F Ji\Z 1j\ -T 1 oo kA, 1 s, EX: ifl! JE I ft: 4:! ¥fit Ft~ 2 

1~fi< 1 s , 11~ It~ 1 o o k A :g_X: 2 iff u~ $fli IE J~ f1=: ~ i!tt qi El~ ~ mL 
5 .1ffli .JE _T. ft s-J j'n] /f~ Ji)i I J \ T 2 0 min ; 1'£ tfli /Ji _T. ft Bi" !'BJ pq ' ill tH 

~~!'a]~ EE~ /f~ E\L 7c r 15OmV,1f 1frt in ?&I 7f * ~ ~: tii~ 14: ft i9: rJfi Jt 
~ I/fr A 3=:. c 1 8 M J:m ~---)J!L 11' l=t ~ ,) • • ~d jJt )£ 0 

* 5. 1. 8 ]I i1it ffJ. fey 7f ~ 3:. ~ mH4= ft i!f= ]lil 7t- ( K ) 

J~! r 1 ft. vr rKA n 
~~~~ M :f4 80 

± r111 H-* ~x m 'ff w 80 

IW tfl >'r ;/(:, 30 

6 ~jffp~~r=t!r!tt~~oc~MX-T 5A/mm2 
0 

1 -~ lill ~ xt .till -L Wm rrut lli /F 1~11~ r 2soo v, t~ ~st rsJ Jri ~ 
lmino 

s + liJ ~ ~~ rsJ fWi lX ~ /f ~ rE. 1 J \ -T 2 5 o o {X ; ¥ J::g fli ~ Ht l'rIJ /f~ !Ji 
JcT lh 0 

9 ;f}L fJJX #TIP{~ hi I J \ T 8 0 0 0 lX ; i=g 31.f (Jp /F JJ\I I J \ T 2 0 0 l)\ 0 

5. 2. 1 t9U£ I. ti=: 1=g rfiE m t:t: T A i-t ~: : 
I _ 0. 9kl 

WJi - N (5. 2. 1) 

J:t: r=J=t: o. 9- - I !:i1t/E 'ffi~ ~; 
k--1~g rfiE~±)J~ * ~, JNft~1ft~ [wJt~ ~~ Nit-!..3ffi1~ ~ ~ll~ 

1tJ2ttt, ~~mm~ i. 1 ~ i. 2, m:x/f~liMlM i. s; 
1---fg i=t:!.M* 91J ~ t;Tf. ffi CkA); 

N 4+ Tf-¥: -1 • ~t:; b Jt-- TI -V·_ rY. *1T .1==1-
1 - - JT JfJ( J~. tJIL V:J. 1tiJ JI X ll~ >()l _~ o 

s. 2. 2 H$f:~~7c~rfiEffi1~1rt~Ti\:if)l: 

Jmax == kxJ (5.2.2) 
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s\ q=i = k x - - --- 0r. ~ * ~ , fiiL * m ff ~ :& fJJ: ~x Nii- nftt iE , ~ lliz m -~u i& 
0. 5 5 r--_; 0. 7 , * jlj ~~ 1fiE $X I J \ BJ ~: Jf){ ~ {I[ , * 3f IJ rt!, i1t tx jc 

u\t Ii I& -ff£ firt o 

5.2.3 

1 

~~~~m~~~ttW!iiL~~T~~~= 

A~~M**~~~~~m~~~,m*T~tt~: 
f;t > Qdt (5. 2. 3) 

j_~ J t T : It --- t ~] 1i 1fiE flt {~(Jf *ft itHliLi:l fl~ 1A f,-g )£ Eg 111t ~f. ( k A ) ; 

t~-JF *ft i'f jfil rl R~ ~ t~ .1£ ~ 1fiE Et !'sJ Cs) ; 

Qdt ----:t-E -i-f-·# u,J rErJ P'J , ~ ~ ~=g 111E r1~ r~~ ~~ 1~l c kA 2 
• s) 0 

2 ~t .JE lAfi. n ,J -rfilt ,-;:. ~t!. 11 *'~ 1w Ni 1N tit J,ru fr ~ * txi~ m~ (( *'i~ m~ ~~ 1;ft 1!f 

~ ))G B/T 7 62 ti AR in* 3ilJ i-t~ fill&, 11 Jili: \yr J~4~ ifii m w 7f )t ITT $!JI 

XE ~ rH ~ 11fl ill o . A~ 111t ff-t ?~f fF :!:. tiff! IE fjjt-:f. u 'J rl:!, 1;lE 11~ t~ R J 1ru rt'~ f~~ lfii fl[ !lsl 
-JJ 1s0 

5. 2. 4 ~NIE ili$ffi HffL~ ~ 1fiiJJ\l tie T ~ r-1·~=: 
Ic1i ~ ldr C 5. 2. 4) 

J:\: 1t1 : I c 1i --- -- - ~ft! ~ ill~ fl[ rnH '!it Et! Y;lt c k A ) , J~l l& $9! AC Xfi ff,J- HlH '!it ~ Y1ft It 

I]'~ 2. 5 1-f'h 
Id r ·--- J~[ 1frE fT-t fdJ Jf !t:. 8~ f 11 I)[{ J111 Ji Et!. ii {{[ C k A ) o 

• 10 • 



6. o. 1 tJL tJIX 1r 1~1 m ttJ '~L ~m rt\ ~x ti-I m 11JJ r-JJ. ~ 1f. ¥11t tn fnf -rf * , ff: r&. :ft 
m~o~m#~~u~~~m~~~~~&~~~mo 

6. o. 2 flL fHX fF 11J fIL tg WT 7-F #1 1'1j it ~ff. Jl4). D HJ Fi~ J!. 1i -f. Z9J ~ ~ filf2 ~ 

~~~#~~m~,~Wlm#~~~~W~~*~~~~~o 

6. 0. 3 tflfl1X HI~ VL t±J a9 i)J jJ m ~tf m i'f B- ·r- ~IJ t~;E: 
1 J\\- M. --J:::.· . '>j· ~~ Jo to t:ti: He • _ If. / .._ ''FJ U !fJ<i , 17f: Jr t=1 /JIB ' 

2 Wrf=f!~~r m~tJnffLtg f~r lJJi; 

3 11:*m ~~tJLIE --&~~ r11J, ~n*rn r:giJ!~~1* rn-1 o 

6. 0. 4 f}L tJJX ff l~J mtg ITT 1i ?& f( ·\t {JffiL!~ J1L fB: it r ~lj M~Jt : 
1 iLtl:HJ:~R. ~1JffU&!JiP1+30mm; 

2 m~-BJ:~xR. ~1JffU&!Jijg + 15mm; 

3 ~Fl t& 7c ffJ: ~x R. ~ 1JffU &. !1L iJ + 1 om m ; 

4 m~±*t0xt JXtf-~t.& ~ ocJ~ ~1JffU&$L P1 +so mm; 

s t§ ~~ff ~S tlk7c-BJ:~ t§ xt1J1 JlR. ~{Jffij &!Ji -Jg+ 1 oomm o 

6. o. s ~mHtl3l1tm*m~~fltttt~mmw1-t1fifilfW{¥WJ 0 

6. o. 6 fJL~11tff 11J tJLtig tt#t~t~M~it r J'J ~,m}E: 
1 Wfff 1ffi.lm D Bt !'BJ ~h\i7cr 200ms; I~ ~'m.lm D Bt !'BJ~ $17c 

T 200mso 

2 tE ~ Z#Jf*~if~J:\:-F 'x1m~ D Jimbo a9 lli~ jJ M * T 5kN; 

ft-¥ qj 1* ~if~ Ar ' xt m ~ D MfI 1Jo a9 lli ~ f1 M * T 1 k N 0 

3 xtmlm D g~~'.lt~Jlfil1JD Ft~ft:k~tJJ f1 ~J~ * T 2. 5kN 0 

4 11L7f~~ D a't, !l1J\·J3litl'BJ ~~JJ1Z;J\r 20mm, fl}ci&:it 
rBJ ~~J1llfilct 40mmo 

s 11J itm~ D st, i&:itfrW$L)c-Tfillm D ~j$JfBJ ~ lOmmo 
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6 ~ J9f ff ill! ~it ·HJ: ~ , ti 7G WJ ~s ttJ , JXL t~ tli g~ ~ , g~ ~ r=f!Jll ta /G 
Jti1J\-T lMfL 

7 tJL~1.ffrr/Gm1J\r ioooo iX o 

s +- r:g ti£$ rBJ ~ rx ~/Gm 1J\ -r- sooo r~ ; +- i!f11~ x Ht rBJ /f~ 1ili: 
jc-T lho 
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1. o. 1 ~ *~ * mJ1\Z ~ ~ x1~g£I.11rmin.w7f * fO mfJiX Jf t;rJ mf1J ITT 
~IEE~~~Il:t£iff!J o 

1. o. 2 ~*L* mJ1\Z ~ ~gll!irfiE in. wff *frl mfJiXH 1fJ mt~ *m ml 
*-1m g}Li!1?i(, ft[l_)zJlf=f § ~~JmJ!tj(~~J}J~~ o 

1. o. 3 1r 1Jit in. m Jt * g£I. l'fJ ~ 1t mt~ J1\Z * m 2 g£I. if ~~ rt! YJJ 1L 7'1 * 
ffl 1~t rt! , if ~~ rt! YJffi {E Jt: rt! 1 ~ J§ , HL rm JE 7t Jft 1i i11E in. w 7f * gll ~ ~ 
1!f lf 7t 1'1~it1'1~1t Efj~>j( 0 

1. o. 4 mfJiXJf 1~ mt~ fO 1~J11E in. w JF *';rJ it c lffiff) ~1t m~ i_m, 11 
~~fflJf*iE*it~~~T,fJL~Jfffim~~~~1to 

7. 0. 5 t£1fltl l2illr4it TJIJ ~1/E: 
1 fi)Z i)t It w ~ Jf !fr[ J1 f£ 9=1 rt! tit El rt! ffi 1~ % $ ~ ~ 7J\ ~ It ' ff 

rli x1 J:F 1ft ~ 1ti :it1 fr ,FB J1t 1~ w ; 
2 m~1t~r~~frl~~l'fJmVFfrlm~~; 

3 r=t!fi1!:Mt~'i1:Ji\ZYWJJE{E sooGs ~~Tl'fJfi9!:%lf~~Ji~I 

4 J?JJtft~~~J~1~rIP54; 

s r=t!~Ji\Zrm£fflr=t!~$~mr=t!~#o 

7. o. 6 Jit?i( ~~fi)Z~~ TYIJ~!/E: 
1 Z#JfJ7t~~~ITif./GrlsL1J\r 2. 5mm2 ;]£#Jtl7t~~~ITif~'1L 

1J\r 1. 5mm2 
o 

2 ~~ftififfilt]Jt~J1L1~r 120°C o 

3 ~~m~o~M~OO*#~itJ?JJ~~,~00%~~~~T 

1000 iX o 

4 5t~ a ffJ1J t?i( ~ ~ rJL ~ $ * m tWJ tlf: Ji tt 0 

• 13 • 



8. 0. 1 /G1¥ fl! 1~ ~ 7-ltl?tW ili r-~lr wZ4ir T ,91j ~J[/E: 

1 ]~[ iftE fh {r;J 7f Jc B~ 7t llfil 11~· 1ru trl it 1rru 8 'J l'sJ r~I fB: it /$: fe,m ~[ 5f4 
5. Ls ~Et1~!5E; 

2 ~ rnJ ~st j'Fl) '~ Z4 i1 * ~J[ ·1[ ~ 4. 2. 7 ~ ff~ ~J[ )E ; 

3 mt * nt J{ x~· 7J< Wl m ttJ ?#1 ftA ~ e:~ a"J & fr=: m J 1 -'=J it 1'1 1* 1# J1 81 
&: tl:i , J~ 1'4it*fe!1115f4 5. L 4 * 81 feJ[ 5£ o 

8. o. 2 -1~ f~ i=g 1~ ~ 7f t\W ~ itx 1·\t Jti ft ·JW, J.lsl tE ~ ~ ~ F ~ f]· s~ ~ 
~ ffilt ti J: ill fr ifil t=t! ~ ~ , Ji: JN 1'4 ir T JIJ ~! JE : 

1 ][ iJiE fh fni 7f * g11 ft 11¥1 !§- ' fl i=g & MI J \ ~ 0. 8 v ; 
2 11 tJiE fft fni 7f J: ± ~ it~ 11 1£ 3t J~ ~ it /$: ~J[ 111 ~ s . 1. s 81 ~J[ 
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9. O. 1 /G {~it! f~ , :ff t~ ]~ !: J]Z:(£ 1* 11= IVJ tT ~ 1i Y11t ff.J. friJ 7-r ft:.-!=:J ~ lm D 

8"JJfil 1frU~~!il mi, Jtlt· f~fC1t~l~Jt1filffl~4m, /G ~§:1tffl it!fJ ~it~~ o 

9. o. 2 1~1A1f=t! f~< Jf tff~lf'!i.?&J¥Jt1il, ill1-r1?<Jt t·!F1u &L~1it r~U~Jl!!E = 

1 m~tt~~~~*m~~g~~u~~~mH~ffim~ 

Jf I~] m fi] -1=5 /~ iE EftJ i! 1~ ; 
2 J)L Jfil tl ~~ fr{ ?tr i~~ ii\ Ejij i:A JR ifrE fA fr1J fF * )fo tf L ;fJ1X 3f ftJ !fJl tiJ ~ 

ft: 7G # 1i;~ 0 

9. 0. 3 fr~1¥ Ef! f?, ff fftl~J!:~~lf!Jf'tff ~Jm D _t $Jt1fxttJ~:tff 
st , m ~ Ht~ 19W ~fI Im CJ 1m1 & & ¥Nf1 7l , 3 'ttl ~ u rlfA JJt ~ :ii 1 o o °C _g,t rli! 
Ji- Jl:1i i1 2 o K llt , [Ji f-~; 11: ~ ~ , }f: (& JI ~ B f't ff B"J ~~ ffr: o 

9. 0. 4 IT ];l i1t in w Jf it: ~ll ~ T ~ 11¥1 ~~!iii r' tu it! LI ill ~ ~ T 
o. s v s"J ~c 6l at , 101 il11i * 11J ~ Ft!. Mt _gJ: 11f Ei:! ~ J~ 0 

9. o. s :x~--r m Im o J1!1 im t~ ~!il iili B ~ tP1 B"J f8 ~ ffflt ti , l1jfit ~ m 7f ft:. it 
1¥JJ§-7G1!it¥UmJ~ ~1 '!i.~1*ff fl:!.J~~*Bt 'iJJ *fflrYU1J?-t~Jll1: 

1 W ff At$ tm ili B fiJ\ ti r*J ~ fw.f. J1iJ: , ]l: J~Z ¥.f ~E !f Jk ~ ~ 1N 1~ 1iz ; 
2 7f tl!l BJ$.±~ t1n 7} tit h ~ ~ '* r:SZ ft .El tlE ~ fnJ Jf *WT H )§-~ 

~AI1lf~o 

9. 0. 6 3 /G 1~ EE! {? , H fl~ ft 'fi. ~ {Si. ~ ~ o(rtj m t,& -HJ: ~x ~ i;JJ B'f , ill 
t£-i5t it '!i. ~ 1W xit r Vff ti ft- ~i r:!L fJo ~-[ , Jt Di tr: 11= -~k :ct w 9=t ~%- f)E If,& -BJ: 

~x-IM:iL~D lt o 

9. o. 7 /G W ~ 3f tlW st, JF 'it I l5l ITT !it JJill ~it T J'U xJl!JE: 
1 1'JJ1J tfilm u * ~ m tJJX ff WJ m tiJ 5G ~ WTff st, 1*ft-Affl JJ)z7t 

~ 1A ti ~ lli 1~ ~: o. 8 V J§· , fl} Jij ~~ ~ t~ ttt ~ tJL fJ1X 3f l:fJ !fJl tiJ E1"J -=f ~ 
ifJta: WT ff 9;R ~ D ; 

2 1' JJIJ ~l ~ f_J ~ f!L ~ 3f 1~1 tJL fZJ l$T ff {B *it ¥U ~~ ~ tm A :ct al 
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~~ ~ t& B'~ lfe ~ Hi· , 1* ft: A fft ill JfG 1tjij iA {J.f i=g lli ti: 1~ -T o. 8 V .Fo , fl} fM 
~~-m~m~H~m~~¥~m~~~; 

3 -1--~~1--1I~~w**~$~~*~~,mitk~~* 
:J::., * ili J,m!if 'fit~~ at, ~ft: .A JJ~ JtL JIG tiffl iAtl i=g lli 1~ -T o. 8V J§·, 

~~~ffi~~~Ll~rr~~~O-~; 

4 ~~ ~ tN: 1m~ 1ffi. 7J~ b~ ~~= , 1* tt: A vi '~ 7t nJH iA t~ ~ a~ 1~ -r o. s v 
Fo , -¥1} l:tJ i1 fil I&* L1 , ?IS JIS· J.Jl rr ~ ~~ Ml o ~~ ft o 

9. o. 8 /G {~fl! fr ti H\J, Jf. 'It L 6l 8"1 ~ JJ!_M ff 'fr T YIJ t~JE: 

1 ~-~~~~~~n*ffi~~ffi~ill*lli~~,~ft:Afil 

J-;y_ ;t; Tiffi iA t\W ~ ff 1~ r o. 8 v J§ , -~- -f· ijJ ff 1J!J. fJL ~ fF 1~1 VL ttJ , ?.~ Fo FM 
rr~fil~Ot~~; 

2 ft win fnPl~ ~ T 1* 1t ~ ~iH~UfiE ff:.t m ·Jf 1: 1t l'~J , tLl £~ - 1--~ 
$1--11 tJlE ffJ. rut fF *- lEI tt!J. ~f * it lfllJ B\J , FM ii J:iJ * }IJ ~ ~ f~ ~ 1fiE , Ji I* 
ft: Am mJtctiJH~tl ~Li ff£ T 0. 8V Fo ff} .itt1Tf~t~ 0 

9. o. 9 §1 fiF tlfi s"J J~. , T W'i tWf Hi JJ\! ~~ (! i a·\J , J_ili: 7t 1¥ 1t fi=: .\lk. , 3f ~ ft ~i 
Jj~J~ )( }§<¥1} f~ ~ f~ ' Jf frN 0 

9. o. to 1¥ , ff tl!Lu f~ 9-1 [EI ffi & I* ft ~! f~~ _gj: JJ; 1fil Jffi [z;I ·~ J& ~ F ~ 
+l-r .L... + ~u d .. 1 .fu.1 ~ Jirl '~ .b J-t:i· rb 
r!X. ' }J!L X \J Tl=t ~ Jfl~ .~ 7 IJ ~ ;I;~ I? 1--b o 

9. o. 11 /G w ~ f~ , Jf tf:Wf f* fr-: at 181 hfi 1-0: it T }U feJr. 1£ : 
I 7f ti Bt , JA t~ ff~ - ft~ ~:ff. ~ CJ t~ !f1 ~ H ifiE fJ1 fr1J 7f :!k fE: $ fr 

l~lJ , 1* 1t Bt rBJ /G J_M ti i1 3 om in ; .JA tll f* fF ffJ fJL ttJ l$T f F m ~ o ~ fi iJfL 

fn?fffff-*~-$)t!'~ ,i*ft:Btfl=r];fJ~ZMJJ115mino 

2 ~m~,~~~~mrr*~$~~~~~~~**~$~ 

l'iflJ , 1* f'F Ht IRJ /G J~ ti u 3 o min ; ~ _i§{ YJlt ff:.t frlj fF *-·~ #fS it lqtj ~ fJL ~ Jf 

f~l tJL ttJ f~l it~~ o , t~ tt: s~· rBJ /f~ M ti i1 15 min o 

9. o. 12 1I rfit ~ ~ fF =k 5fil tJL ~ ff f~l tJl ttJ ti:: w ~ l#J 1t st , [EJ [3fil 3 m 

Vl1 llJ rAJ A fft /G FM 3 ill o 

9. o. 13 /G ~ ~ P~< ff t~ rJL :f=j" ~A -1j ~ 1M flT #Rt~ it}( !4l ~m ;m , * ri\Z :f=j" 

fg ~fm*jlj ~~,f~i=g ~~ 0 
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1 P11!!-=f t£1Afr*~I ~[ ~ x 8t IR jjrJ xtf~, :x~· ~*Ft~ f~JJt /f~ 

rPJ 81 m iPJiJl~ ~or= 
1 > ~~1&Fm, ~~J!t+fttx::f QJ 8~: 

IE 00 if!J * ffl •• &\ iflt " , & mi iliJ * Jtj .. F ~ " ; 
2 ) ~ ~~ jill!. f~ , tE _IE ?fr '~1J l5L r :t~ ill :i! ¥-(: f ttx (fl : 

iE ITU iflJ * ffi " ill " , & 001 iPJ * ffl " ::f IM " ~ " ::f 1~ " ; 
3) * 7J\ ft it f~ ff~ t~ ' fE ~ 14 it PJ S'J §•!JG rJ1:i!¥-(:1ttx ~ : 

iE ITU iPJ * ffl " 1r '' , & rm iPJ * Ji~ " ::f 1r " ; 
4) *n~ r=r ~~, 1±-IE ~14 r -ar ~ :i!*f fttx ~, *Jfl" nr" o 

2 ~x 9~ t~ ~ 1-;sztt(~fm~ **~1ttAfr ~ ~1* Pi=" mrB=~ ··· ··· 
81 ~J[~ "~" J.Mtt · · · · · ·tJifr" 0 
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(( f~ ?ft.~ YAt ~~JiJ)G B/T 7 62 

((ff£ & * m r*J ~ ~ B'~ ~id~ we tr m -~ rr~ 7t = Elf( 11R ~ ~ * til -ht %l )) 
GB/T 16935. 1 
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GB 51010-2014 





(( fg ft! fWt * Jti /F ~ Et!~ ff fi!f & il ~1 111 )) GB 5 1010-2 0 14 , f{: 11 
J%~5 }t-J9:$ 2014 ~ 7 fj 13 B ~~~ 494 %01fftttf1tbt1n· o 

* ~1m:1M iT :ct fi 9=t , ~ mu ~11 J1! fr T r ¥£ 1* A 89 1Jffl 1=f 1!ff 31: , , £fl,~~ 
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