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3 GZkljhcdZ

Ijb\h^Z

WlZ ]eZ\Z kh^_j`bl ihwlZigu_ bgkljmdpbb ih

\uiheg_gbx kh_^bg_gbc p_i_c mijZ\e_gby

Ijb\h^hf b _]h gZkljhcd_ ^ey gZb[he__ h[sbo
kemqZ_\ bkihevah\Zgby�

Ij_^mij_`^_gb_

K Ijb\h^hf fh`_l jZ[hlZlv

lhevdh i_jkhgZe� bf_xsbc

g_h[oh^bfmx ih^]hlh\dm beb

hiul.

Ij_^mij_`^_gb_

?keb Ijb\h^ \dexqZ_lky

\i_j\u_� m[_^bl_kv� qlh

g_h`b^Zgguc imkd ^\b]Zl_ey g_

kha^Zkl dZdh]h�eb[h ih\j_`^_gby

beb hiZkghklb.

Ij_^mij_`^_gb_

>\b]Zl_ev ^he`_g [ulv

aZdj_ie_g b _]h \Ze aZsbs_g hl

kemqZcgh]h ijbdhkgh\_gby.

Ij_^mij_`^_gb_

<uihegb\ kh_^bg_gby p_i_c

mijZ\e_gby� lsZl_evgh ijh\_jvl_

bo � qlh[u ]ZjZglbjh\Zlv� qlh

Ijb\h^ gZoh^blky \ khklhygbb

ihdhy� dh]^Z d g_fm \i_j\u_

ih^dexq_gh iblZxs__

gZijy`_gb_ i_j_f_ggh]h lhdZ�

Ij_^mij_`^_gb_

;m^vl_ \gbfZl_evgu ijb

baf_g_gbb iZjZf_ljh\�

hrb[hqgu_ agZq_gby fh]ml

\ua\Zlv ih\j_`^_gb_ beb kha^Zlv

m]jham [_ahiZkghklb.

AZf_qZgb_

AZibku\Zcl_ baf_g_gby

Baf_gyy agZq_gby iZjZf_ljh\� aZibku\Zcl_ bo

gh\u_ agZq_gby gZ lhl kemqZc� _keb bo gm`gh

[m^_l \\h^blv kgh\Z.

KhojZg_gb_ baf_g_gbc

GZ^h khojZgylv gh\u_ agZq_gby iZjZf_ljh\�

qlh[u bkihevah\Zlv bo \gh\v ihke_ lh]h� dZd

ij_j\_lky iblZgb_ Ijb\h^Z hl k_lb i_j_f_ggh]h

lhdZ� H[jZlbl_kv d jZa^_em KhojZg_gb_ gh\uo
agZq_gbc iZjZf_ljh\ \ Ijbeh`_gbb $

Bgkljmdpbb ih Ijh]jZffbjh\Zgbx.

JZkiheh`_gb_ mdZaZgbc

Jmdh\h^ysb_ bgkljmdpbb \ wlm ]eZ\m \dexq_gu \

\b^_ ihke_^h\Zl_evghkl_c aZ^Zq� dhlhju_

ij_^klZ\e_gu \ ihjy^d_� g_h[oh^bfhf ^ey

ijZ\bevghc gZkljhcdb Ijb\h^Z.  ?keb \u ohlbl_

ih\lhjblv \uiheg_gb_ aZ^Zqb� m[_^bl_kv� qlh

g_h[oh^bfu_ ij_^r_kl\mxsb_ aZ^Zqb [ueb

\uiheg_gu�B]ghjbjh\Zgb_ wlh]h lj_[h\Zgby

fh`_l gZjmrblv [_ahiZkgmx jZ[hlm kbkl_fu.

3.1 Baf_g_gb_ j_`bfZ
jZ[hlu

Hkgh\ghc j_`bf jZ[hlu

Ijb\h^ ihklZ\ey_lky ]hlh\uf ^ey jZ[hlu \

jZahfdgmlhc kbkl_f_� ?keb lj_[m_lky baf_gblv

j_`bf jZ[hlu� \hkihevamcl_kv ke_^mxs_c
ijhp_^mjhc�

Ij_^hkl_j_`_gb_

Baf_gyy j_`bf jZ[hlu� ^ey

gh\h]h j_`bfZ \\_^bl_

agZq_gby iZjZf_ljh\� ih

mfheqZgbx.

?keb ^h wlh]h fh`gh [ueh

jZ[hlZlv k fZdjhkZfb, lh l_i_jv
wlh klZeh g_\hafh`gh.

1. <\_^bl_ gm`gmx \_ebqbgm iZjZf_ljZ 0.00:

 1253 �?\jhiZ� �� =p qZklhlZ iblZxs_c k_lb�

 1254 �KR:� �� =p qZklhlZ iblZxs_c k_lb�

2. Baf_gbl_ agZq_gb_ iZjZf_ljZ 0.48
ke_^mxsbf h[jZahf�

AgZq_gb_ 0.48 J_`bf jZ[hlu

0 JZahfdgmlZy kbkl_fZ

1 AZfdgmlZy kbkl_fZ k \_dlhjguf
mijZ\e_gb_f

2 AZfdgmlZy bkihegbl_evgZy

kbkl_fZ �k_j\hkbkl_fZ�

3 J_dmi_jZpby�

>ey bkihevah\Zgby ^Zggh]h

j_`bfZ k\y`bl_kv k
ihklZ\sbdhf Ijb\h^Z

Pbnju \h \lhjhc dhehgd_ hlghkylky d kemqZx� dh]^Z

bkihevamxlky ihke_^h\Zl_evgu_ k\yab.

3. GZ`fbl_  

Gh\u_ agZq_gby iZjZf_ljh\ \klmiZxl \
^_ckl\b_ b \k_ iZjZf_lju \gh\v ijbgbfZxl

khhl\_lkl\mxsb_ agZq_gby ih mfheqZgbx ^ey

gh\h]h j_`bfZ jZ[hlu� �Fh`_l hdZaZlvky

g_h[oh^bfuf kgh\Z \\_klb iZjZf_lju

^\b]Zl_ey� dZd b ^jm]b_ \_ebqbgu� gm`gu_ ^ey

^Zggh]h kemqZy ijbf_g_gby Ijb\h^Z��

J_`bfu jZ[hlu jZahfdgmlhc
kbkl_fu k j_]mebjh\Zgb_f
gZijy`_gby gZ ^\b]Zl_e_

Ih mfheqZgbx ij_^mkfhlj_gu ke_^mxsb_

gZkljhcdb�

Ijb bkihevah\Zgbb FZdjhkZ ��  Fd
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Ih mfheqZgbx b ijb bkihevah\Zgbb ^jm]bo

fZdjhkh\�  Ur_I

Qlh[u baf_gblv j_`bf j_]mebjh\Zgby

gZijy`_gby� \u[_jbl_ lj_[m_fh_ agZq_gb_

iZjZf_ljZ 0.07 <u[hj j_`bfZ j_]mebjh\Zgby

gZijy`_gby:

MklZgh\dZ Nmgdpby

J_`bf \_dlhjgh]h mijZ\e_gby

Ur_S 0 :dlb\gh_ khijhlb\e_gb_ h[fhldb klZlhjZ
^\b]Zl_ey baf_jy_lky ijb dZ`^hf imkd_

Ijb\h^Z.

Ur_I 1 :dlb\gh_ khijhlb\e_gb_ h[fhldb klZlhjZ
^\b]Zl_ey baf_jy_lky ijb \dexq_gbb
we_dljhiblZgby� _keb dexq <G?RG??

HLDEXQ?GB? aZfdgml b g_l gbdZdh]h
^jm]h]h mkeh\by hldexq_gby.

Ur 2 :dlb\gh_ khijhlb\e_gb_ h[fhldb klZlhjZ

^\b]Zl_ey g_ baf_jy_lky (bkihevamcl_
wlhl j_`bf lhevdh ihke_ jZ[hlu k
mklZgh\dhc Ur_S beb Ur_I,  ijb dhlhjuo
Zdlb\gh_ khijhlb\e_gb_ klZlhjZ [ueh
baf_j_gh).

J_`bf nbdkbjh\Zgghc nhjkbjh\db gZijy`_gby

Fd 3 Nbdkbjh\ZggZy nhjkbjh\dZ ih

gZijy`_gbx� dhlhjZy mklZgZ\eb\Z_lky
\jmqgmx iZjZf_ljhf 0.08 Nhjkbjh\dZ
gZijy`_gby.

J_`bf \_dlhjgh]h mijZ\e_gby h[_ki_qb\Z_l ijb

fZehc kdhjhklb ^\b]Zl_ey oZjZdl_jbklbdb

j_]mebjh\Zgby emqr_� q_f j_`bf

nbdkbjh\Zgghc nhjkbjh\db gZijy`_gby� gh

lj_[m_l lhqgh]h baf_j_gby Ijb\h^hf Zdlb\gh]h

khijhlb\e_gby klZlhjZ ^\b]Zl_ey�

AZf_qZgb_

?keb iZjZf_lj 0.39 KbgojhgbaZpby Ijb\h^Z k
\jZsZxsbfky ^\b]Zl_e_f mklZgh\e_g gZ 1, ̂ ey
gZ^_`ghc jZ[hlu Ijb\h^Z mklZgh\bl_ iZjZf_lj

0.07 gZ Fd.

Ij_^mij_`^_gb_

Dh]^Z \u[jZg j_`bf jZ[hlu

Ur_I � ^\b]Zl_ev fh`_l gZqZlv
^\b`_gb_ m^Zjguf lheqdhf ijb

ih^Zq_ iblZgby i_j_f_ggh]h lhdZ

d Ijb\h^m �dexq <G?RG??

HLDEXQ?GB? m`_ aZfdgml��

3.2 H[_ki_q_gb_
\hafh`ghklb
jZ[hlu k fZdjhkZfb

Ijb\h^ fh`gh bkihevah\Zlv b [_a fZdjhkh\� gh

_keb hgb g_h[oh^bfu� mklZgh\bl_ ke_^mxsb_

agZq_gby iZjZf_ljZ 0.00:

MklZgh\dZ GZ[hj

dhfZg^

Nmgdpby

2001 1 H[e_]q_gguc j_`bf

(ZgZeh]h\h_ j_]mebjh\Zgb_
qZklhlu/kdhjhklb)

2002 2 Pbnjh\hc ihl_gpbhf_lj

(qZklhlZ/kdhjhklv j_]mebjmxlky

dghidZfb [hevr_ b f_gvr_)

2003 3 Q_luj_ ij_^\Zjbl_evgh
mklZgh\e_gguo kdhjhklb
(\u[bjZ_fuo pbnjh\ufb
kb]gZeZfb mijZ\e_gby)

2004 4 J_]mebjh\Zgb_ fhf_glZ

2005 5 IB> � j_]meylhj

Ijb g_h[oh^bfhklb h[jZsZcl_kv d jZa^_em

Hkh[_gghklb ^ey dZ`^h]h fZdjhkZ \
Ijbeh`_gbb % FZdjhku�

AZf_qZgb_

G_ \k_ ihke_^mxsb_ jZa^_eu wlhc ]eZ\u fh]ml

bkihevah\Zlvky ijb ijbf_g_gb fZdjhkh\.  GZ wlh
mdZau\Z_l khhl\_lkl\mxsZy lZ[ebpZ \ gZqZe_

dZ`^h]h jZa^_eZ.
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3.3 Kh_^bg_gby p_i_c
mijZ\e_gby

Ij_^mij_`^_gb_

P_ib mijZ\e_gby bahebjh\Zgu hl

kbeh\uo p_i_c Ijb\h^Z lhevdh

h[uqghc baheypb_c�

ij_^mkfhlj_gghc klZg^Zjlhf IEC
664-1� MklZgh\sbd ^he`_g
]ZjZglbjh\Zlv qlh[u \g_rgb_

ijh\h^gbdb p_i_c mijZ\e_gby

[ueb aZsbs_gu hl

ijbdhkgh\_gby ex^_c ih djZcg_c

f_j_ h^gbf keh_f baheypbb�

jZkkqblZgghc gZ bkihevah\Zgb_

ijb iblZxs_f gZijy`_gbb

i_j_f_ggh]h lhdZ.

Ij_^mij_`^_gb_

?keb p_ib mijZ\e_gby ^he`gu

kh_^bgylvky k ^jm]bfb p_iyfb�

deZkkbnbpbjm_fufb IEC 664-1
dZd [_ahiZkgu_ k\_jogbadh]h
gZijy`_gby �gZijbf_j� k

i_jkhgZevguf dhfivxl_jhf��

^he`gZ [ulv ^h[Z\e_g

bahebjmxsbc [Zjv_j ^ey lh]h�

qlh[u khojZgblv wlm

deZkkbnbdZpbx.

AgZd �iheyjghklv� eh]bdb
mijZ\e_gby

Ij_^hkl_j_`_gb_

Ke_^bl_ aZ l_f� qlh[u agZd

eh]bdb khhl\_lkl\h\Ze

bkihevam_fhc p_ib mijZ\e_gby�

Hrb[hqguc agZd eh]bdb fh`_l

\ua\Zlv g_h`b^Zgguc imkd

^\b]Zl_ey.

IZjZf_lj Bkihevam_lky \ FZdjhkZo���

1 2 3 4 5

0.27 8 8 8 8 8

8 � g_ bkihevam_lky

√ � bkihevam_lky

Pbnjh\u_ \oh^u bkihevamxl hljbpZl_evgmx

eh]bdm mijZ\e_gby� jbkmgdb \ ^Zgghc

Bgkljmdpbb Ihevah\Zl_ey ihdZau\Zxl

khhl\_lkl\mxsb_ kh_^bg_gby p_i_c
mijZ\e_gby�

Qlh[u ijbkihkh[blv pbnjh\u_ \oh^u ^ey

iheh`bl_evghc eh]bdb� mklZgh\bl_ iZjZf_lj

0.27�\ gZkljhcdZo ^ey KR: 8.27) <u[hj
iheh`bl_evghc eh]bdb gZ 1.

Mjh\gb eh]bq_kdbo kb]gZeh\

AgZd eh]bdb Khklhygb_

eh]bdb

GZijy`_gb_ >_ckl\b_

HljbpZl_ev�

guc
0 ≥ 15 < P_iv

jZahfdgmlZ

1 ≤ 5 < Ijbkh_^bg_�
gZ d gmex

gZij�

Iheh`bl_ev�
guc

0 ≤ 5 < P_iv
jZahfdgmlZ

1 ≥ 15 < Ijbkh_^bg_�
gZ d +24 <

IblZgb_ ^ey iheh`bl_evghc eh]bdb fh`_l [ulv

ihemq_gh k de_ffu �� <uoh^ ��� <.

<b^u kb]gZeh\ aZ^Zgby ijb
j_]mebjh\Zgbb
qZklhlu�kdhjhklb

<oh^ IZjZ

f_lj
Bkihevam_lky \ FZdjhkZo���

1 2 3 4 5

1 0.24 8 9 9 9 8

2 0.25 8 8 8 8 8

MklZgh\bl_ agZq_gby ke_^mxsbo iZjZf_ljh\�

0.24 :gZeh]h\uc \oh^ � �de_ffu � b ��

0.25 :gZeh]h\uc \oh^ � �de_ffZ ��

Kb]gZe Mkeh\b_ MklZgh\dZ

iZjZf_ljZ

0 ~ 10 < VOLt

0 ~ 20 fA 0–20

20 ~ 0 fA 20–0

4 ~ 20 fA Hldexq_gb_ ijb ihl_j_
kb]gZeZ

4–20.tr

20 ~ 4 fA Hldexq_gb_ ijb ihl_j_

kb]gZeZ

20–4.tr

4 ~ 20 fA FbgbfZevgZy beb

gbadZy kdhjhklv ijb
ihl_j_ kb]gZeZ

4–20.Lo

20 ~ 4 fA FbgbfZevgZy beb

gbadZy kdhjhklv ijb
ihl_j_ kb]gZeZ

20–4.Lo

4 ~ 20 fA Kdhjhklv�
ij_^r_kl\h\rZy ihl_j_

kb]gZeZ

4–20.Pr

20 ~ 4 fA Kdhjhklv�
ij_^r_kl\h\rZy ihl_j_

kb]gZeZ

20–4.Pr

GZkljhcdb ih mfheqZgbx 0.24 0.25

AgZq_gb_ ih mfheqZgbx VOLt VOLt

FZdjhk � VOLt 4–20.Lo
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Ih^dexq_gb_ p_i_c mijZ\e_gby

Ih mfheqZgbx

H[jZsZcl_kv d Jbkmgdm �±� �gZ ke_^mxs_c

kljZgbp_��

FZdjhk �

H[jZsZcl_kv d Jbkmgdm �±� �\ =eZ\_ ���

FZdjhku hl � ^h �

H[jZsZcl_kv d jZa^_em Kh_^bg_gby p_i_c

mijZ\e_gby ^ey khl\_lkl\mxs_]h fZdjhkZ \
Ijbeh`_gbb % FZdjhku .

 

J_e_  khklhygby
Ijb\h^ \ ghjf_

0 < h[sbc

:gZeh]h\h_

 qZklhlZ �kdhjhklv
aZ^Zgb_

 1
(̂ bklZgpbhggh�

L_jfbklhj

 ^\b]Zl_ey

KDHJHKLV

FHF?GL

0 < h[sbc

1 11

Kh_^bg_gby ^ey

h^ghijh\h^gh]h
\oh^gh]h kb]gZeZ

Kh_^bg_gby ^ey
^bnn_j_gpbZevgh]h

\oh^gh]h kb]gZeZ

0 < h[sbc

De_fgbd

 kb] gZeh\ mijZ\e_gby

21 31

:gZeh]h\h_ aZ^Zgb_

qZklhlZ /kdhjhklv  2

(gZ f_kl_ �

OL> IJB  <J:S?GBB
CL> IJB  GME?<HC

 KDHJHKLB

K;JHK

LHEQDH<UC J?@BF

IJYFH?  <J:S?GB?

H;J:LGH?  <J:S?GB?

G: F?KL?  /
 >BKL:GPBHGGH

OL>  <g_rg__
 hldexq_gb_

CL>  JZaj_r_gb_ gZ aZimkd 0 < h[sbc

0 < h[sbc

G: F?KL?

>BKL:GPBHGGH

0 < h[sbc

 Jbkmghd 3–1 Kh_^bg_gby p_i_c mijZ\e_gby ^ey

j_]mebjh\Zgby qZklhlu/kdhjhklb
(dhgnb]mjZpby ihklZ\sbdZ)

<u[hj mijZ\e_gby� \g_rg__
beb k dghihqghc iZg_eb

IZjZf_lj Bkihevam_lky \ FZdjhkZo���

1 2 3 4 5

0.05 9 8 8 8 8
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MklZgh\bl_ agZq_gb_ iZjZf_ljZ 0.05 <u[hj
kihkh[Z mijZ\e_gby ke_^mxsbf h[jZahf�

Kihkh[

mijZ\e_gby

<u[jZgguc kb]gZe

aZ^Zgby

MklZgh\bl_ 0.05
gZ...

<g_rg__ <u[bjZ_lky dexqhf
G: F?KL?

/>BKL:GPBHGGH

0

<g_rg__ 1 1

<g_rg__ 2 2

K dghihqghc
iZg_eb

4

Ih mfheqZgbx mklZgZ\eb\Zxlky ke_^mxsb_
agZq_gby iZjZf_ljZ 0.05:

?\jhiZ  0

CL> KR:  0

OL> KR:  4

Dh]^Z iZjZf_lj 0.05mklZgh\e_g gZ ��
qZklhlZ�kdhjhklv m\_ebqb\Zxlky b mf_gvrZxlky

gZ`Zlbyfb gZ dghidb dghihqghc iZg_eb�

<g_rgb_ aZ^Zgby qZklhlu�kdhjhklb g_ \ebyxl

gZ mijZ\e_gb_�

Hlghkbl_evgh ^jm]bo agZq_gbc iZjZf_ljZ 0.05,
h[jZsZcl_kv d Bgkljmdpbb Ihevah\Zl_ey

<ukhdh]h Mjh\gy.

Kh_^bg_gby ^ey mijZ\e_gby ��
ijh\h^gufb dghidZfb [_a
nbdkZpbb �KR:�

IZjZf_lj Bkihevam_lky \ FZdjhkZo���

1 2 3 4 5

0.27

0.29

9

9

8

8

8

8

8

8

8

8

 

De_fgbd kb]gZeh\ mijZ\e_gby

LHEQDH<UC J?@BF

IMKD

<U;HJ G:IJ:<E?GBY

KLHI

0 < h[sbc

�IZjZf_lj 0.05^he`_g [ulv mklZgh\e_g gZ �� �
beb ��

 Jbkmghd 3–2 Kh_^bg_gby ^ey mijZ\e_gby hl 3-
oijh\h^guo

dghihd [_a nbdkZpbb

(hklZevgu_ kh_^bg_gby ihdZaZgu gZ
Jbkmgd_ ���)

KR:!  >ey ijb_fZ wlbo kb]gZeh\ \u ^he`gu

gZkljhblv Ijb\h^ ke_^mxsbf h[jZahf�

MklZgh\bl_ iZjZf_lj 0.27 <u[hj lbiZ kb]gZeh\
mijZ\e_gby gZ 0.

MklZgh\bl_ iZjZf_lj 0.29 GZagZq_gb_ de_ffu
29 gZ 6.34.

HibkZgby kh_^bg_gbc p_i_c
mijZ\e_gby

Wlh hibkZgb_ l_o nmgdpbc de_ff� dhlhju_

ij_^mkfhlj_gu ih mfheqZgbx� G_dhlhju_

fZdjhku fh]ml baf_gylv nmgdpbhgZevgh_

gZagZq_gb_ de_ff�

1
2

DhglZdl j_e_ khklhygby

Nmgdpby Ijb\h^ \ ghjf_

GhfbgZevgh_ gZijy`_gb_
dhglZdlZ

240 < i_j_f_ggh]h lhdZ
DZl_]hjby jZaf_s_gby �

GhfbgZevguc lhd dhglZdlZ 5 $ Zdlb\guc

Khklhygb_ dhglZdlZ GhjfZevgh hldjuluc

Baheypby 1,5 d<

I_jbh^ h[gh\e_gby

khklhygby
8 fk

3 0 < h[sbc (ZgZeh]h\uc)

H[sZy de_ffZ ^ey ijbkh_^bg_gby \g_rgbo

ZgZeh]h\uo mkljhckl\�

4 +10 < hihjgh_ gZijy`_gb_

Nmgdpby IblZgb_ ^ey \g_rgbo

mkljhckl\ k ZgZeh]h\ufb
kb]gZeZfb

>himkd ih gZijy`_gbx ±1%

FZdkbfZevguc \uoh^ghc

lhd

10 fA

AZsblZ H]jZgbq_gb_ lhdZ b

hldexq_gb_ ijb i_j_]j_\_

:gZeh]h\uc \oh^ �

5 G_bg\_jlbjm_fuc \oh^

6 Bg\_jlbjm_fuc \oh^

Nmgdpby >bklZgpbhggh_ aZ^Zgb_

qZklhlu/kdhjhklb

Lbi \oh^gh]h kb]gZeZ ;biheyjguc
^bnn_j_gpbZevguc

ZgZeh]h\uc

�^ey bkihevah\Zgby

h^ghijh\h^gh]h \oh^Z
ijbkh_^bgbl_ de_ffm � d

de_ff_ ��

J_`bf mijZ\ey_lky ��� iZjZf_ljhf 0.24

JZ[hlZ \ j_`bf_ j_]mebjh\Zgby gZijy`_gb_f

>bZiZahg gZijy`_gbc –10 < ~ +10 <

:[khexlguc fZdkbfmf

^bZiZahgZ gZijy`_gby

–24 < ~ +24 < ih
hlghr_gbx d 0 <

±24 < ^bnn_j_gpbZevguo

<oh^gh_ khijhlb\e_gb_ 100 kHf

JZ[hlZ \ j_`bf_ j_]mebjh\Zgby lhdhf

>bZiZahgu lhdh\ 0 ~ 20 fA
20 fA ~ 0
4 ~ 20 fA
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20 ~ 4 fA

:[khexlguc fZdkbfmf lhdZ 50 fA

Wd\b\Ze_glgh_ \oh^gh_
khijhlb\e_gb_

≤200 Hf ijb 20 fA

JZaj_rZxsZy kihkh[ghklv 12 [bl iexk agZd

I_jbh^ hijhkZ \oh^h\ OL>  ≤2 fk
CL>  <450 fdk

7 :gZeh]h\uc \oh^ �

Nmgdpby AZ^Zgb_ qZklhlu/kdhjhklb
gZ f_kl_

Lbi \oh^gh]h kb]gZeZ ;biheyjguc

h^ghijh\h^guc ZgZeh]h\uc

J_`bf mijZ\ey_lky ��� iZjZf_ljhf 0.25

JZ[hlZ \ j_`bf_ j_]mebjh\Zgby gZijy`_gb_f

>bZiZahg gZijy`_gbc –10 < ~ +10 <

:[khexlguc fZdkbfmf

^bZiZahgZ gZijy`_gby
±24 < ih hlghr_gbx d 0 <

<oh^gh_ khijhlb\e_gb_ 100 dHf

JZ[hlZ \ j_`bf_ j_]mebjh\Zgby lhdhf

>bZiZahgu lhdh\ 0 ~ 20 fA
20 fA ~ 0
4 ~ 20 fA
20 ~ 4 fA

:[khexlguc fZdkbfmf lhdZ 50 fA

Wd\b\Ze_glgh_ \oh^gh_

khijhlb\e_gb_
≤200 Hf ijb 20 fA

Dh]^Z Ijb\h^ bkihevam_lky \ j_`bf_

j_]mebjh\Zgby fhf_glZ �FZdjhk ��� ZgZeh]h\uc

kb]gZe aZ^Zgby fhf_glZ ih^Zzlky gZ de_ffm ��

8 <oh^ l_jfbklhjZ ^\b]Zl_ey

Ij_^_evgh_ \gmlj_gg__
gZijy`_gb_

<5 <

Ihjh]h\h_ khijhlb\e_gb_

hldexq_gby
3 dHf ±15%

Khijhlb\e_gb_
\hkklZgh\e_gby aZsblu

1,9 dHf ±15%

H[gZjm`_gb_ dhjhldh]h

aZfudZgby R
51 Hf ±12%

De_ffZ � bkihevam_lky dZd \oh^ l_jfbklhjZ \
dhgnb]mjZpbyo ih mfheqZgbx�

9 OL>  \uoh^ghc kb]gZe Q:KLHLU
CL>  \uoh^ghc kb]gZe KDHJHKLB

10 \uoh^ghc kb]gZe FHF?GL:

Lbi \uoh^gh]h kb]gZeZ H^ghijh\h^guc�

ZgZeh]h\h_ gZijy`_gb_

;biheyjguc

FZdkbfZevgh_ \uoh^gh_

gZijy`_gb_
–10 < ~ +10 <

FZdkbfZevguc \uoh^ghc

lhd

10 fA ibdh\uc

Khijhlb\e_gb_ gZ]jmadb 1 dHf fbgbfmf

AZsblZ Hl dhjhldh]h aZfudZgby

JZaj_rZxsZy kihkh[ghklv 10 [bl iexk agZd

I_jbh^ h[gh\e_gby
khklhygby

8 fk

11 0 < h[sbc (ZgZeh]h\uc)

H[s__ kh_^bg_gb_ ^ey \g_rgbo ZgZeh]h\uo

mkljhckl\�

21 0 < h[sbc

22 +24 < bklhqgbd ^ey pbnjh\uo p_i_c

>himkd ih gZijy`_gbx ±10%

GhfbgZevguc \uoh^ghc lhd 200 fA (h[sbc� \dexqZy lhd
de_ffu 24)

FZdkbfZevguc \uoh^ghc

lhd ijb i_j_]jmad_

240 fA (h[sbc� \dexqZy lhd
de_ffu 24)

AZsblZ Hlk_qdZ ih lhdm \ur_ 240
fA

IblZgb_ \g_rgbo pbnjh\uo mkljhckl\�

23 0 < h[sbc �pbnjh\hc)

H[s__ kh_^bg_gb_ ^ey \g_rgbo pbnjh\uo

mkljhckl\�

24 OL>>  \uoh^ IJB <J:S?GBB

CL>>  \uoh^ IJB GME?<HC KDHJHKLB

Lbi \uoh^gh]h kb]gZeZ Pbnjh\hc� hljbpZl_evgZy
eh]bdZ �^\molZdlguc�

>bZiZahg gZijy`_gbc 0 < ~ +24 <

FZdkbfZevguc \uoh^ghc

lhd

200 fA (h[sbc� \dexqZy lhd
de_ffu ��)

FZdkbkfZevguc \uoh^ghc

lhd ijb i_j_]jmad_

240 fA (h[sbc� \dexqZy lhd
de_ffu ��)

25 <oh^ghc kb]gZe K;JHK

26 <oh^ghc kb]gZe LHEQDH<UC J?@BF

27 <oh^ghc kb]gZe IJYFH? <J:S?GB?

28 <oh^ghc kb]gZe H;J:LGH?

<J:S?GB?

29 <oh^ghc kb]gZe \u[hjZ G: F?KL? /
>BKL:GPBHGGH

30 OL>>  <oh^ghc kb]gZe <G?RG??
HLDEXQ?GB?

CL>>  <oh^ghc kb]gZe J:AJ?R?GB?
G: A:IMKD

Lbi \oh^gh]h kb]gZeZ Pbnjh\hc� hljbpZl_evgZy

eh]bdZ

>bZiZahg gZijy`_gbc 0 < ~ +24 <

:[khexlgu_ ij_^_eu

^bZiZahgZ gZijy`_gbc

–3 < ~ +30 <

<oh^ghc lhd� dh]^Z

ijbeh`_gh � <
≥ 3,2 fA

Mjh\gb kb]gZeh\
hljbpZl_evghc eh]bdb

G_Zdlb\gh_ khklhygb_
(\oh^ghc kb]gZe jZahfdgmlhc
p_ibt):  > +15 <

:dlb\gh_ khklhygb_:  < +5V

Mjh\gb kb]gZeh\
iheh`bl_evghc eh]bdb

G_Zdlb\gh_ khklhygb_
(\oh^ghc kb]gZe jZahfdgmlhc
p_ibt):  > +5 <

:dlb\gh_ khklhygb_:  > +15V
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31 0 < h[sbc (pbnjh\hc)

H[s__ kh_^bg_gb_ ^ey \g_rgbo pbnjh\uo

mkljhckl\�

3.4 <oh^ wgdh^_jZ

 

JZat_f

^ey ih^dexq_gby wgdh^_jZ

15-dZgZevguc  lbiZ '

Wgdh^_j

Kh_^bg_gby
dhfmlZpbhgguo
kb]gZeh\  lhevdh
k_j\h �
wgdh^_jh\

Kh_^bg_gby
bgdj_f_glguo
kb]gZeh\ ^ey
\k_o wgdh^_jh\

De_ffgbd kb]gZeh\ mijZ\e_gby

 Jbkmghd 3–3 Kh_^bg_gby wgdh^_jZ

(dhgnb]mjZpby ih mfheqZgbx)

AZa_fe_gb_ b wdjZgbjh\Zgb_

Ijbkh_^bgbl_ wdjZg dZ[_ey dZd ihdZaZgh gZ

jbkmgd_� G_ ijbkh_^bgycl_ wdjZg dZ[_ey d
klZgbg_ ^\b]Zl_ey�

HibkZgb_ kh_^bg_gbc wgdh^_jZ

1 D\Z^jZlmjguc dZgZe A

2 D\Z^jZlmjguc dZgZe A

3 D\Z^jZlmjguc dZgZe B

4 D\Z^jZlmjguc dZgZe B

5 DZgZe fZjd_jgh]h bfimevkZ Z

6 DZgZe fZjd_jgh]h bfimevkZ Z

7 DZgZe nZau U

8 DZgZe nZau U

9 DZgZe nZau V

10 DZgZe nZau V

11 DZgZe nZau W

12 DZgZe nZau W

Lbi >bnn_j_gpbZevgu_

ijb_fgbdb RS422

FZdkbfZevguc ^bZiZahg

bgnhjfZpbb

205 d=p

AZ]emrdZ gZ dhgp_ ebgbb 120 Hf
(kfhljb iZjZf_lj 3.24 \
Bgkljmdpbb Ihevah\Zl_ey

<ukhdh]h Mjh\gy)

13 IblZgb_ wgdh^_jZ

IblZxs__ gZijy`_gb_ +5,15 < beb 15 <

>himklbfh_ dhe_[Zgb_

gZijy`_gby
±2%

GhfbgZevguc \uoh^ghc lhd 300 fA

Kfhljb iZjZf_lj 3.23\ Bgkljmdpbb Ihevah\Zl_ey
<ukhdh]h Mjh\gy.

Ij_^hkl_j_`_gb_

<uoh^gh_ gZijy`_gb_ gZ

de_ff_ �� jZ\gh 5<� dh]^Z
iZjZf_lj 3.23 mklZgh\e_g gZ 0
(agZq_gb_ ih mfheqZgbx).  
Dh]^Z 3.23 mklZgh\e_g gZ 1,
\uoh^gh_ gZijy`_gb_

klZgh\blky jZ\guf 15<.  Wlh
fh`_l ih\j_^blv wgdh^_ju�

dhlhjuf lj_[m_lky iblZxs__

gZijy`_gb_ 5<.

14 0 < h[sbc

15 <oh^ l_jfbklhjZ ^\b]Zl_ey

�G_ bkihevam_lky \ fh^_eyo Ijb\h^Z k \_jkb_c
\kljh_ggh]h ijh]jZffgh]h h[_ki_q_gby �����;�

>ZggZy de_ffZ kh_^bg_gZ \gmljb k de_ffhc �

de_fgbdZ kb]gZeh\ mijZ\e_gby b fh`_l

bkihevah\Zlvky \ dhgnb]mjZpbb�

ij_^mkfhlj_gghc ihklZ\sbdhf� Ijbkh_^bgycl_

lhevdh h^gm ba wlbo de_ff d l_jfbklhjm
^\b]Zl_ey�
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3.5 J_amevlZl
\uiheg_gby
kh_^bg_gbc
kbeh\uo p_i_c b
p_i_c mijZ\e_gby

<Z`gh_

aZf_qZgb_

Gb`_ijb\_^_ggu_ jbkmgdb ihdZau\Zxl

j_amevlZl kh_^bg_gbc� k^_eZgguo ^ey

ih^dexq_gby Ijb\h^Z� Hgb g_ kh^_j`Zl

bgnhjfZpbb h[ we_dljhfZ]gblghc kh\f_klbfhklb

�WFK� b g_ ^he`gu bkihevah\Zlvky \f_klh

jmdh\h^kl\ ih we_dljhfhglZ`m� ijb\_^_gguo \

Jmdh\h^kl\_ ih MklZgh\d_.

Kh_^bg_gby p_i_c mijZ\e_gby gZ wlbo jbkmgdZo

khhl\_lkl\mxl dhgnb]mjZpbb ih mfheqZgbx�

Dh]^Z bkihevam_lky dZdhc�eb[h fZdjhk�

h[jZsZcl_kv d jbkmgdZf \ =eZ\_ � GZqZeh

jZ[hlu �^ey FZdjhkZ 1) beb \ Ijbeh`_gbb B (^ey
FZdjhk hl 2 ̂ h �).
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J_e_  khklhygby
Ijb\h^ \ ghjf_

0 <h[sbc

:gZeh]h\h_  aZ^Zgb_
qZklhlZ�kdhjhklv  1
(^bklZgpbhggh�

:gZeh]h\uc

\oh^  3
L_jfbklhj

^\b]Zl_ey

KDHJHKLV

FHF?GL

0 <   h[sbc

Kh_^bg_gby  ^ey
h^ghijh\h^gh]h
\oh^gh]h kb]gZeZ

Kh_^bg_gby ^ey
^bnn_j_gpbZevgh]h

\oh^gh]h kb]gZeZ

0 <    h[sbc

De_fgbd
kb]gZeh\

mijZ\e_�

gby

:gZeh]h\h_

aZ^Zgb_

qZklhlZ�kdhjhklv 2
(gZ f_kl_�

OL>> Ijb \jZs_gbb

CL>> Ijb gme_\hc

kdhjhklb

K;JHK

LHEQDH<UC J?@BF

IJYFH? <J:S?GB?

H;J:LGH? <J:S�

G: F?KL? �

>BKL:GPBHGGH

OL>><g_rg__ hlde�
CL>>JZaj_r_gb_ gZ

aZimkd 0 <   h[sbc

0 <   h[sbc

G: F?KL?

>BKL:GPBHGGH

JZat_f

wgdh^_jZ

15-dZgZev�
guc lbiZ '

Wgdh^_j

>hihegbl_evgu_

kh_^bg_gby ^ey

dhffmlZpbhgguo
kb]gZeh\ lhevdh

k_j\h�wgdh^_jh\

Kh_^bg_gby

^ey
bgdj_f_glguo

kb]gZeh\ \k_o
wgdh^_jh\

Kbeh\u_

aZ`bfu

>hihegbl_
evguc

nbevlj JQ

Klhi Imkd /
K[jhk

Mkljhckl\h
l_ieh\hc

aZsblu

Lhjfhaghc j_abklhj

 Jbkmghd3–4 Lbibqgu_ kh_^bg_gby kbeh\uo p_i_c b kh_^bg_gby p_i_c

mijZ\e_gby ih mfheqZgbx ijb \g_rg_f mijZ\e_gbb qZklhlhc/kdhjhklvx



GZkljhcdZ ijb\h^Z3-10

 

J_e_ khklhygby

Ijb\h^ \ ghjf_

:gZeh]h\uc \oh^ �

l_jfbklhj ^\b]Zl_ey

KDHJHKLV

FHF?GL

0 <   h[sbc

De_fgbd

kb]gZeh\

mijZ\e_�

gby

OL> Ijb \jZs_gbb
CL> Ijb gme_\hc

kdhjhklb

K;JHK

OL> <g_rg__ hlde�
CL>JZaj_r_gb_ gZ

aZimkd 0 <   h[sbc

0 <   h[sbc

JZat_f

wgdh^_jZ

15-dZgZev�
guc lbiZ '

Wgdh^_j

>hihegbl_evgu_

kh_^bg_gby ^ey
dhffmlZpbhgguo

kb]gZeh\ lhevdh

k_j\hwgdh^_jh\

Kh_^bg_gby

^ey
bgdj_f_glguo

kb]gZeh\ \k_o
wgdh^_jh\

Kbeh\u_

aZ`bfu

>hihegbl_
evguc

nbevlj JQ

Klhi Imkd /
K[jhk

Mkljhckl\h
l_ieh\hc

aZsblu

Lhjfhaghc

j_abklhj

 Jbkmghd3–5 Lbibqgu_ kh_^bg_gby kbeh\uo p_i_c b kh_^bg_gby p_i_c

mijZ\e_gby ih mfheqZgbx ijb mijZ\e_gbb qZklhlhc/kdhjhklvx k dghihqghc iZg_eb
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3.6 GZkljhcdZ
hkgh\guo nmgdpbc
Ijb\h^Z

AZ [he__ ih^jh[ghc bgnhjfZpb_c h[

baeh`_gguo gb`_ gZkljhcdZo h[jZsZcl_kv d

hibkZgbx iZjZf_ljh\ k khhl\_lkl\mxsbfb
ghf_jZfb \ =eZ\_ � IZjZf_lju F_gx �.

DZd k^_eZlv \hafh`guf
h[jZlgh_ gZijZ\e_gb_
\jZs_gby �j_\_jk� ijb
mijZ\e_gbb k dghihqghc iZg_eb

IZjZf_lj Bkihevam_lky \ FZdjhkZo���

1 2 3 4 5

0.30 8 8 8 8 8

Ih mfheqZgbx dghidZ j_\_jkZ  gZ

\kljh_gghc dghihqghc iZg_eb aZ[ehdbjh\ZgZ�

Qlh[u jZa[ehdbjh\Zlv nmgdpbx j_\_jkZ�

mklZgh\bl_ agZq_gb_ iZjZf_ljZ 0.30
IJYFH/H;J:LGH gZ ��

QZklhlZ i_j_dexq_gbc RBF

IZjZf_lj Bkihevam_lky \ FZdjhkZo���

1 2 3 4 5

0.41 9 9 9 9 9

MklZgh\bl_ iZjZf_lj 0.41 QZklhlZ i_j_dexq_gbc
RBF gZ lj_[m_fmx \_ebqbgm �\ d=p��

Ih mfheqZgbx mklZgh\e_gZ \_ebqbgZ � d=p�

MklZgh\dZ qZklhlu�kdhjhklb
lheqdh\h]h j_`bfZ

IZjZf_lj Bkihevam_lky \ FZdjhkZo���

1 2 3 4 5

0.14 8 9 9 9 8

?keb lj_[m_lky bkihevah\Zlv lheqdh\h_

^\b`_gb_� mklZgh\bl_ agZq_gb_ iZjZf_ljZ 0.14
Lheqdh\uc j_`bf gZ gm`gmx \_ebqbgm� dZd

ihdZaZgh \ lZ[ebp_�

Ih

mfheqZgbx
>bZiZahg

baf_g_gby

?^bgbpZ

baf_j_gby

OL> 1,5 0 ~ 400.0 =p

VT> 50 0 ~ 4000 h[/fbg

SV> 50 0 ~ 4000 h[/fbg

3.7 GZkljhcdZ Ijb\h^Z
ih^ ^\b]Zl_ev

Ij_^mij_`^_gb_

<_ebqbgu iZjZf_ljh\

^\b]Zl_ey \ebyxl gZ _]h aZsblm

b [_ahiZkghklv kbkl_fu \ p_ehf.

Ij_^hkl_j_`_gb_

Dh]^Z \\h^bl_ agZq_gby�

m[_^bl_kv� qlh hgb hlghkylky d

bkihevam_fhfm ^\b]Zl_ex�G_

gZ^h ^h\_jylv agZq_gbyf�

aZeh`_gguf \ Ijb\h^ ih

mfheqZgbx�

IZjZf_lju ^\b]Zl_ey ke_^m_l

mklZgZ\eb\Zlv k lhqghklvx g_

om`_ ��� hl ^_ckl\bl_evgh

lj_[m_fuo ^ey wlh]h ^\b]Zl_ey�

G_\uiheg_gb_ wlh]h ijb\_^_l d

mom^r_gbx oZjZdl_jbklbd

j_]mebjh\Zgby�

<Z`gh� qlh[u ijZ\bevgh_

agZq_gb_ [ueh \\_^_gh \

iZjZf_lj ����� Wlh kdZau\Z_lky

gZ l_ieh\hc aZsbl_ ^\b]Zl_ey�

AZibku\Zcl_ \_ebqbgu�

ijb^Zggu_ iZjZf_ljZf

^\b]Zl_ey� lZd dZd hgb

\hkklZgZ\eb\Zxl agZq_gby ih

mfheqZgbx� ijb bkihevah\Zgbb

nmgdpbb <hkklZgh\e_gb_

agZq_gbc ih mfheqZgbx b�beb

dh]^Z baf_gy_lky j_`bf jZ[hlu

Ijb\h^Z� ?keb bkihevah\ZeZkv

ohly [u h^gZ ba mdZaZgguo

nmgdpbc� lh i_j_^ ke_^mxsbf

imkdhf Ijb\h^Z \\_^bl_ \gh\v

agZq_gby iZjZf_ljh\ ^\b]Zl_ey�

GhfbgZevgu_ ^Zggu_
^\b]Zl_ey

IZjZf_lj Bkihevam_lky \ FZdjhkZo���

1 2 3 4 5

0.42 ~ 0.47 9 9 9 9 9

<\_^bl_ ghfbgZevgu_ ^Zggu_ ^\b]Zl_ey \

iZjZf_lju� ij_^klZ\e_ggu_ \ ke_^mxs_c

lZ[ebp_�

AgZq_gb_ ihklZ\sbdZ >bZiZahg ?^bgbpu
baf_j_gby

0.47 GhfbgZevgZy qZklhlZ ^\b]Zl_ey

OL>
VT>
SV>

50 (?\jhiZ) 60 (KR:)
50 (?\jhiZ) 60 (KR:)
0

0 ~ 1000.0
0 ~ 1000.0

=p

=p

OL>   <\_^bl_ ghfbgZevgh_ agZq_gb_.

VT>   <\_^bl_ ghfbgZevgh_ agZq_gb_.

SV>  HklZ\vl_ 0.47 jZ\guf gmex

0.46 GhfbgZevguc lhd ^\b]Zl_ey

<k_ Lhd ijb iheghc gZ]jmad_

�LIG�
(kfhljb \_ebqbgu lhdZ
ijb iheghc gZ]jmad_ \

ke_^mxs_c lZ[ebp_)

� a LIG A
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M[_^bl_kv� qlh ghfbgZevguc lhd ^\b]Zl_ey khhl\_lkl\m_l
bkihevam_fhc \ g_f h[fhld_�

0.45 GhfbgZevgZy kdhjhklv ^\b]Zl_ey

OL>
VT>
SV>

0
1450
0

0 ~ 6000
0 ~ 30 000
0 ~ 30 000

h[/fbg
h[/fbg
h[/fbg

OL>   Dh]^Z 0.45 mklZgh\e_g gZ 0, Ijb\h^ g_ h[_ki_qb\Z_l
dhfi_gkZpbb kdhev`_gby� ?keb \\_^_gh agZq_gb_ [hevr_
gmey� kha^Z_lky dhfi_gkZpby kdhev`_gby� gh fh`_l

\hagbdgmlv g_mklhcqb\hklv ijb jZ[hl_ ^\b]Zl_ey k
gZ]jmadZfb� bf_xsbfb ih\ur_ggmx bg_jpbhgghklv� Qlh[u
ba[_`Zlv wlhc g_mklhcqb\hklb� mklZgh\bl_ 0.45 gZ 0.  
Iha^g__ wlh agZq_gb_ fh`_l [ulv baf_g_gh.

VT>   <\_^bl_ ghfbgZevgmx \_ebqbgm.

SV>  G_ \\h^bl_ gbdZdhc \_ebqbgu.

0.44 GhfbgZevgh_ gZijy`_gb_ ^\b]Zl_ey

OL>
VT>
SV>

400 (?\jhiZ) 460 (KR:)
400 (?\jhiZ) 460 (KR:)
0

0 ~ 480 <

OL>   <\_^bl_ ghfbgZevgmx \_ebqbgm.

VT>   <\_^bl_ ghfbgZevgmx \_ebqbgm.

SV>  G_ \\h^bl_ gbdZdhc \_ebqbgu.

0.43 Dhwnnbpb_gl fhsghklb ^\b]Zl_ey

OL>
VT>

0.92
0.92

0 ~ 1.0

(Kfhljb jZa^_e KZfhgZkljhcdZ gb`_ \ wlhc ]eZ\_)

0.42 Qbkeh ihexkh\ ^\b]Zl_ey

OL>
VT>
SV>

4
4
6

2 ~ 32 ihexkZ

Dh]^Z qbkeh ihexkh\ ^\b]Zl_ey
g_ba\_klgh

JZkqblZcl_ qbkeh ihexkh\ ke_^mxsbf h[jZahf�

P
f

N
= × 120

]^_�

f qZklhlZ iblZxs_c k_lb i_j_f_ggh]h

lhdZ

N GhfbgZevgZy kdhjhklv \jZs_gby

^\b]Zl_ey ijb iheghc gZ]jmad_

Qbkeh ihexkh\ [m^_l jZ\gylvky [eb`Zcr_fm

p_ehfm qbkem f_gvr_ ihemq_ggh]h ih wlhc

nhjfme_� <\_^bl_ wlh p_eh_ qbkeh \ 0.42.

Ijbf_j

GhfbgZevgZy kdhjhklv ^\b]Zl_ey�  1450
h[/fbg

QZklhlZ iblZxs_c k_lb�  �� =p

P = × =50 120
1450

4 14.

Ke_^h\Zl_evgh� qbkeh ihexkh\  �

�G_lhqghklv jZkq_lZ \ua\ZgZ kdhjhklvx

kdhev`_gby� \ ^Zgghf kemqZ_ �� h[/fbg��

<_ebqbgu lhdZ iheghc gZ]jmadb

�LIG�

Fh^_ev LIG (A) Fh^_ev LIG (A)

UNI 1401 2.1 UNI 3401 34

UNI 1402 2.8 UNI 3402 40

UNI 1403 3.8 UNI 3403 46

UNI 1404 5.6 UNI 3404 60

UNI 1405 9.5 UNI 3405 74

UNI 2401 12 UNI 4401 96

UNI 2402 16 UNI 4402 124

UNI 2403 25 UNI 4403 156

UNI 4404 180

UNI 4405 202
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3.8 KZfhgZkljhcdZ

Pr Bkihevam_lky \ FZdjhkZo���

1 2 3 4 5

0.40 9

(g_
OL)

9 9 9 9

KZfhgZkljhcdZ ± wlh ihke_^h\Zl_evghklv

l_klh\� \uihegy_fuo Ijb\h^hf� J_amevlZlu

wlbo l_klh\ aZl_f bkihevamxlky Ijb\h^hf ^ey

mijZ\e_gby ^\b]Zl_e_f�

KZfhgZkljhcdZ ^he`gZ ijh\h^blvky ihke_ lh]h�

dZd \u[jZg j_`bf jZ[hlu� b i_j_^

bkihevah\Zgb_f Ijb\h^Z� GhjfZevgh

kZfhgZkljhcdm gZ^h ijh\h^blv lhevdh h^bg jZa�

Ij_^mij_`^_gb_

Ijb \uiheg_gbb ihke_^mxsbo

^_ckl\bc Ijb\h^ [m^_l iblZlv

^\b]Zl_ev� \Ze dhlhjh]h [m^_l

\jZsZlvky kh kdhjhklvx \iehlv

^h 2/3 ghfbgZevghc�I_j_^ imkdhf
m[_^bl_kv \ ijb]h^ghklb

^\b]Zl_ey ^ey jZ[hlu.

KZfhgZkljhcdZ ijhba\h^blky

LHEVDH IJBHLKMLKL<BB

G:=JMADBG: <:EM

><B=:L?EY�

AZf_qZgb_

Qlh[u ij_j\Zlv l_kl \ ex[hc fhf_gl� gZ`fbl_   

.  >\b]Zl_ev hklZgh\blky b l_kl [m^_l
aZ\_jr_g.

?keb Ijb\h^ hldexqZ_lky

?keb \h \j_fy l_klZ Ijb\h^ hldexqZ_lky�

aZf_lvl_ dh^ hldexq_gby� dhlhjuc ihy\ey_lky
gZ \_jog_f ^bkie__� b h[jZlbl_kv d

Ijbeh`_gbx & >bZ]ghklbdZ.  L_kl ijb wlhf g_
[m^_l aZ\_jr_g�

GZijZ\e_gb_ \jZs_gby

< oh^_ KZfhgZkljhcdb \Ze ^\b]Zl_ey ^he`_g

\jZsZlvky \ ijyfhf gZijZ\e_gbb� ?keb hg

\jZsZ_lky \ h[jZlghf� hklZgh\bl_ l_kl b
ijh\_jvl_ ijbkh_^bg_gby ^\b]Zl_ey� ?keb

ihlj_[m_lky� ihf_gycl_ kh_^bg_gby nZa b

ih\lhjbl_ KZfhgZkljhcdm� ?keb Ijb\h^

hldexqZ_lky� h[jZlbl_kv d Ijbeh`_gbx &
>bZ]ghklbdZ.

Ijhp_^mjZ kZfhgZkljhcdb

1. M[_^bl_kv� qlh ^\b]Zl_ev g_ gZ]jm`_g b g_
\jZsZ_lky�

2. Ijbkh_^bgbl_ Ijb\h^ d iblZxs_c k_lb

i_j_f_ggh]h lhdZ b d ^\b]Zl_ex dZd

ihdZaZgh \ =eZ\_ � MklZgh\dZ Ijb\h^Z \
Jmdh\h^kl\_ ih MklZgh\d_�

3. AZfdgbl_ dexq <G?RG?? HLDEXQ?GB? /
J:AJ?R?GB? G: A:IMKD.

4. MklZgh\bl_ iZjZf_lj 0.40 KZfhgZkljhcdZ
jZaj_r_gZ gZ ��  <uihegyxlky ke_^mxsb_
l_klu�

• CL>  Baf_jy_lky j_amevlbjmxs__
khijhlb\e_gb_ jZkk_ygby ^\b]Zl_ey ijb

g_ih^\b`ghf jhlhj_

• Baf_jy_lky gZfZ]gbqb\Zxsbc lhd \
ijhp_kk_ jZa]hgZ ^\b]Zl_ey ^h qZklhlu

jZ\ghc ^\mf lj_lyf ghfbgZevghc

• CL>  Baf_jy_lky oZjZdl_jbklbdZ
gZfZ]gbqb\Zgby ^\b]Zl_ey ihdZ hg

\jZsZ_lky \ l_q_gb_ �� k_dmg^ ijb

qZklhl_� jZ\ghc ��� hl ghfbgZevghc

• SV>  <Ze ^\b]Zl_ey ih\hjZqb\Z_lky gZ
360° ^ey ijh\_jdb nZabjh\db wgdh^_jZ
beb ^jm]h]h ^ZlqbdZ iheh`_gby jhlhjZ

• >\b]Zl_ev hklZgZ\eb\Z_lky

5. IZjZf_lj 0.43 Dhwnnbpb_gl fhsghklb

^\b]Zl_ey khhl\_lkl\mxsbf h[jZahf
dhjj_dlbjm_lky�

6. IZjZf_lj 0.40Z\lhfZlbq_kdb \ha\jZsZ_lky
d gme_\hfm agZq_gbx�

Ij_^hkl_j_`_gb_

OL + VT>  ?keb ihke_
\uiheg_gby KZfhgZkljhcdb

mklZgh\db agZq_gbc

gb`_ijb\_^_gguo iZjZf_ljh\

[ueb baf_g_gu ihevah\Zl_e_f�

g_h[oh^bfh ih\lhjblv

kZfhgZkljhcdm:

0.43 Dhwnnbpb_gl fhsghklb
^\b]Zl_ey

0.44 GhfbgZevgh_ gZijy`_gb_
^\b]Zl_ey

0.47 GhfbgZevgZy qZklhlZ
^\b]Zl_ey
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3.9 MklZgh\dZ
ij_^_evgh]h lhdZ�

kha^Zxs_]h fhf_gl
^\b]Zl_ey

IZjZf_lj Bkihevam_lky \ FZdjhkZo���

1 2 3 4 5

0.46 9 9 9 9 9

MklZgh\bl_ iZjZf_lj 0.06 Ij_^_evguc lhd gZ
lj_[m_fuc ijhp_gl ghfbgZevgh]h fhf_glZ

^\b]Zl_ey �beb Zdlb\gh]h lhdZ� kha^Zxs_]h
fhf_gl��

Ij_^_e ih lhdm gm`_g ^ey aZsblu ^\b]Zl_ey b

Ijb\h^Z hl lhdh\hc i_j_]jmadb \ ^\b]Zl_evghf

b j_dmi_jZlb\ghf j_`bfZo� Dh]^Z Ijb\h^

jZ[hlZ_l \ j_`bf_ j_]mebjh\Zgby fhf_glZ�

ij_^_evguc lhd h]jZgbqb\Z_l \_ebqbgm
lj_[m_fh]h fhf_glZ�

J_amevlbjmxsbc lhd ^\b]Zl_ey \dexqZ_l \ k_[y

gZfZ]gbqb\Zxsbc lhd b Zdlb\guc lhd�

kha^Zxsbc fhf_gl� LZd dZd fhf_gl�

jZa\b\Z_fuc ^\b]Zl_e_f� ijhihjpbhgZe_g

agZq_gbx iZjZf_ljZ 0.06 Ij_^_evguc lhd� wlhl
lhd y\ey_lky ij_^_evguf agZq_gb_f lhdZ�
kha^Zxsbf fhf_gl.

Dh]^Z 0.06mklZgh\e_g gZ _]h fZdkbfZevgh_
agZq_gb_� fZdkbfZevguc j_amevlbjmxsbc lhd

^\b]Zl_ey jZ\_g�

OL>  ���� [ LIG

CL>  ���� [ LIG

A^_kv LIG ± ghfbgZevguc lhd Ijb\h^Z ijb

iheghc gZ]jmad_�

FZdkbfZevgh_ agZq_gb_ 0.06 g_ fh`_l
ij_\urZlv ��� � b hij_^_ey_lky ke_^mxsbf

h[jZahf�

OL>  [ . ]
( . ) ( cos )

cos [ . ]
(%)0 06

15 1

0 46
100

2 2

MAX

FLC=
− −

× ×
φ

φ

VT>  

[ . ]
( . ) ( cos )

cos [ . ]
(%)0 06

175 1

0 46
100

2 2

MAX

FLC=
− −

× ×
φ

φ

SV>  [ . ] .
[ . ]

(%)0 06 175
0 46

100
MAX

FLC= × ×

A^_kv�

>����@  AgZq_gbx iZjZf_ljZ GhfbgZevguc

lhd ^\b]Zl_ey

cosφ ± dhwnnbpb_gl fhsghklb ^\b]Zl_ey

<_ebqbgu LIG ijb\_^_gu \ gb`_ke_^mxs_c
lZ[ebp_�

<_ebqbgu LIG

Fh^_ev LIG (A) Fh^_ev LIG (A)

UNI 1401 2.1 UNI 3401 34

UNI 1402 2.8 UNI 3402 40

UNI 1403 3.8 UNI 3403 46

UNI 1404 5.6 UNI 3404 60

UNI 1405 9.5 UNI 3405 74

UNI 2401 12 UNI 4401 96

UNI 2402 16 UNI 4402 124

UNI 2403 25 UNI 4403 156

UNI 4404 180

UNI 4405 202

3.10 Hij_^_e_gb_
fbgbfZevghc b
fZdkbfZevghc
kdhjhkl_c
\jZs_gby
^\b]Zl_ey

Ij_^mij_`^_gb_

G_ mklZgZ\eb\Zcl_ \_ebqbgm

fZdkbfZevghc kdhjhklb [hevr_

^himklbfhc ^ey ^\b]Zl_ey.

?keb lj_[m_fZy fZdkbfZevgZy

kdhjhklv fh`_l ih\ebylv gZ

[_ahiZkghklv bkihegbl_evgh]h

f_oZgbafZ� ^he`gZ

bkihevah\Zlvky ^hihegbl_evgZy

g_aZ\bkbfZy aZsblZ hl

ij_\ur_gby kdhjhklb.

IZjZf_lj Bkihevam_lky \ FZdjhkZo���

1 2 3 4 5

0.01

0.02

9

9

9

9

9

9

9

9

9

9

MklZgh\bl_ lj_[m_fh_ agZq_gb_ iZjZf_ljZ 0.02
FZdkbfZevgZy qZklhlZ�kdhjhklv.  < gZqZe_

ijhp_kkZ gZkljhcdb Ijb\h^Z hklZ\vl_

iZjZf_ljm 0.01 FbgbfZevgZy qZklhlZ�kdhjhklv
gme_\h_ agZq_gb_� ij_^mkfhlj_ggh_

ihklZ\sbdhf� qlh[u \Ze ^\b]Zl_ey g_ \jZsZeky

^h l_o ihj� ihdZ g_ ihemq_gZ dhfZg^Z IMKD.  
Lj_[m_fmx \_ebqbgm 0.01mklZgZ\eb\Zcl_ lh]^Z�
dh]^Z ba\_klgh� qlh wlh [_ahiZkgh�

H[jZlbl_ \gbfZgb_ gZ ke_^mxs__�

• OL>  Dhfi_gkZpby kdhev`_gby
fh`_l ijb\_klb d lhfm� qlh \uoh^gZy

qZklhlZ Ijb\h^Z ij_\ukbl [0.02].
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Ij_^hkl_j_`_gb_

JZ[hlZ ^\b]Zl_ey ijb qZklhlZo

\ur_ 500=p (30 000 h[/fbg m 2-
ihexqguo ^\b]Zl_e_c) fh`_l
hdZaZlvky g_mklhcqb\hc� >ey

dhgkmevlZpbb ih wlhfm ih\h^m

k\y`bl_kv k ihklZ\sbdhf Ijb\h^Z.

3.11  GZkljhcdZ
nhjkbjh\db
gZijy`_gby

Lhevdh jZahfdgmlZy kbkl_fZ

IZjZf_lj Bkihevam_lky \ FZdjhkZo���

1 2 3 4 5

0.08 9 9 9 9 9

Bkihevamcl_ wlm ijhp_^mjm lhevdh dh]^Z

iZjZf_lj 0.07 <u[hj aZdhgZ j_]mebjh\Zgby
gZijy`_gby mklZgh\e_g gZ Fd.

>ey mdZaZgby ^_ckl\bc� k\yaZgguo k dhgdj_lguf

kihkh[hf mijZ\e_gby bkihevamxlky ke_^mxsb_

dexqb�

K> MijZ\e_gb_ k dghihqghc iZg_eb

T> <g_rg__ mijZ\e_gb_

1. Ijbkh_^bgbl_ gZ]jmadm d ^\b]Zl_ex�

2. AZfdgbl_ dexq <G?RG? HLDEXQ?GB?.

3. M[_^bl_kv� qlh gZqZevgZy qZklhlZ jZ\gZ

gmex�

4. K>  GZ`fbl_  
T>  AZfdgbl_ dexq IJYFH? <J:S?GB? beb
H;J:LGH? <J:S?GB?.

 M\_ebqvl_ qZklhlm ^h agZq_gby qmlv \ur_

gmey� ?keb \Ze ^\b]Zl_ey g_ \jZsZ_lky�

m\_ebqvl_ iZjZf_lj 0.08 Nhjkbjh\dZ
gZijy`_gby ^h agZq_gby� ^hklZlhqgh]h� qlh[u
\ua\Zlv \jZs_gb_ \ZeZ�

 <_ebqbgZ� ij_^mkfhlj_ggZy ihklZ\sbdhf�  
��� fZdkbfZevgZy \_ebqbgZ�  25%

5. ?keb ^\b]Zl_ev rmfbl b gZqbgZ_l

g_`_eZl_evgh gZ]j_\Zlvky� mf_gvrbl_

agZq_gb_ 0.08.

6. HklZgh\bl_ Ijb\h^�

7. KhojZgbl_ gh\h_ agZq_gb_ wlh]h iZjZf_ljZ�

3.12 <u[hj oZjZdl_jbklbdb
gZijy`_gb_�qZklhlZ

Lhevdh jZahfdgmlZy kbkl_fZ

IZjZf_lj Bkihevam_lky \ FZdjhkZo���

1 2 3 4 5

0.09 9 9 9 9 9

?keb ^\b]Zl_ev ^he`_g ijb\h^blv \ ^\b`_gb_

gZkhk beb \_glbeylhj� m dhjhluo gZ]jmadZ fh`_l

baf_gylvky \ [hevrbo ij_^_eZo� mklZgh\bl_

iZjZf_lj 0.09 >bgZfbq_kdbc <u[hj 9�I gZ 1.  Ijb
wlbf Z\lhfZlbq_kdb \u[bjZ_lky lh hlghr_gb_

gZijy`_gb_�qZklhlZ� dhlhjh_ kgb`Z_l

wg_j]hihlj_[e_gb_ b Zdmklbq_kdbc rmf
^\b]Zl_ey ijb fZeuo gZ]jmadZo�

>ey h[tykg_gby \ebygbc khhlghr_gby

gZijy`_gb_�qZklhlZ kfhljb iZjZf_lj 0.09
>bgZfbq_kdbc \u[hj 9�I  \ =eZ\_ �
IZjZf_ljuF_gx �.

3.13 GZkljhcdZ
^bgZfbq_kdbo
oZjZdl_jbklbd

Lhevdh aZfdgmlZy kbkl_fZ

IZjZf_lj Bkihevam_lky \ FZdjhkZo���

1 2 3 4 5

0.07
0.08
0.09

9 9 9 9 9

Ke_^mxsb_ iZjZf_lju \ebyxl gZ

^bgZfbq_kdb_ oZjZdl_jbklbdb Ijb\h^Z�
jZ[hlZxs_]h \ aZfdgmlhc kbkl_f_�

0.07 Dhwnnbpb_gl mkbe_gby
ijhihjpbhgZevgh]h a\_gZ dhglmjZ kdhjhklb

0.08 Dhwnnbpb_gl mkbe_gby bgl_]jZevgh]h

a\_gZ dhglmjZ kdhjhklb

0.09 Dhwnnbpb_gl mkbe_gby

^bnn_j_gpbZevgh]h a\_gZ dhglmjZ kdhjhklb

Ijhp_^mjZ gZkljhcdb

Ij_^hkl_j_`_gb_

G_ih^oh^ysb_ agZq_gby

dhwnnbpb_glh\

ijhihjpbhgZevgh]h�

bgl_]jZevgh]h b

^bnn_j_gpbZevgh]h a\_gv_\

dhglmjZ kdhjhklb fh]ml \ua\Zlv

g_mklhcqb\hklv aZfdgmlhc

kbkl_fu j_]mebjh\Zgby.

AgZq_gby ih mfheqZgbx dhwnnbpb_glh\

mkbe_gby ijhihjpbhgZevgh]h� bgl_]jZevgh]h b

^bnn_j_gpbZevgh]h a\_gv_\ dhglmjZ kdhjhklb

fh`gh bkihevah\Zlv \ kemqZyo� dh]^Z
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hlkmlkl\mxl \ukhdb_ lj_[h\Zgby d

^bgZfbq_kdbf ihdZaZl_eyf j_]mebjh\Zgby�

?keb ihdZaZl_eb j_]mebjh\Zgby kdhjhklb beb

fhf_glZ gZ^h memqrblv� bkihevamcl_
ke_^mxsmx ijhp_^mjm�

1. Ijbkh_^bgbl_ gZ]jmadm d ^\b]Zl_ex�

2. Imklbl_ b hklZgh\bl_ Ijb\h^ \ gm`ghf

j_`bf_�

3. MklZgh\bl_ lj_[m_fmx kdhjhklv \jZs_gby

^\b]Zl_ey�

4. Qlh[u mkdhjblv j_Z]bjh\Zgb_ kbkl_fu gZ

baf_g_gb_ kb]gZeZ aZ^Zgby kdhjhklb beb

baf_g_gb_ gZ]jmadb� m\_ebqvl_ agZq_gb_
0.07 Dhwnnbpb_gl mkbe_gby ijhihjpbhgZevgh]h

a\_gZ dhglmjZ kdhjhklb� MklZgh\bl_ 0.07qmlv
gb`_ \_ebqbgu� dhlhjZy \uau\Z_l \b[jZpbx

^\b]Zl_ey�  H[uqgh \b[jZpby kbevg__ ijb
gme_\hc kdhjhklb� Baebrg_ [hevrhc

dhwnnbpb_gl mkbe_gby ijhihjpbhgZevgh]h

a\_gZ fh`_l ijb\_klb d g_mklhcqb\hklb
kbkl_fu�

5. >ey memqr_gby kihkh[ghklb Ijb\h^Z

ih^^_j`b\Zlv lj_[m_fmx kdhjhklv beb

fhf_gl \ mklZgh\b\r_fky j_`bf_ beb ijb

f_^e_gguo baf_g_gbyo gZ]jmadb beb

aZ^Zgby m\_ebqvl_ 0.08 Dhwnnbpb_gl
mkbe_gby bgl_]jZevgh]h a\_gZ dhglmjZ

kdhjhklb.

<ukhdh_ agZq_gb_ iZjZf_ljZ 0.08fh`_l
ijb\_klb d lhfm� qlh kdhjhklv ^\b]Zl_ey

[m^_l kbgmkhb^Zevgh baf_gylvky \hdjm]

lj_[m_fhc kdhjhklb�  Wlhl wnn_dl fh`gh
fbgbfbabjh\Zlv� m\_ebqb\Zy agZq_gb_ 0.07
Dhwnnbpb_gl mkbe_gby ijhihjpbhgZevgh]h a\_gZ

dhglmjZ kdhjhklb.

6. >ey mf_gvr_gby i_j_j_]mebjh\Zgby�

\hagbdxs_]h ijb \g_aZighf baf_g_gbb

kb]gZeZ aZ^Zgby kdhjhklb beb gZ]jmadb

^\b]Zl_ey� m\_ebqvl_ agZq_gb_ iZjZf_ljZ
0.09 Dhwnnbpb_gl mkbe_gby ^bnn_j_gpbZevgh]h

a\_gZ dhglmjZ kdhjhklb.  Baebrg__ agZq_gb_
dhwnnbpb_glZ mkbe_gby

^bnn_j_gpbZevgh]h a\_gZ ijb\_^zl d

m\_ebq_gx rmfZ ^\b]Zl_ey�

AZdexq_gb_

Djb\u_ gZ Jbkmgd_ �±� ij_^klZ\eyxl kh[hc

kb]gZeu� dhlhju_ ihy\eyxlky gZ de_ff_ �

De_ffgbdZ kb]gZeh\ mijZ\e_gby ijb ih^Zq_ gZ

de_ffu � b � �beb de_ffm �� ijyfhm]hevgh]h
kb]gZeZ aZ^Zgby ih kdhjhklb�

 

Kb]gZeaZ^Zgby kdhjhklb

G_^hklZlhqgZy \_ebqbgZ
dhwnnbpb_glZ mkbe_gby

ijb ijhihjpbhgZevgh]h
a\_gZ [0.07]

Kebrdhf[hevrhc

dhwnnbpb_gl mkbe_gby

ijhihjpbhgZevgh]h a\_gZ

[0.07]

Kebrdhf[hevrhc
dhwnnbpb_gl mkbe_gby

bgl_]jZevgh]h a\_gZ

l

[0.08]

B^_Zevguc hldebd

kbkl_fugZ kb]gZe
aZ^Zgby

 Jbkmghd 3–6 J_Zdpby gZ klmi_gqZlh_ baf_g_gb_

u kb]gZeZ aZ^Zgby kdhjhklb� ijb gZkljhcd_

q IB>�j_]meylhjZ \ dhglmj_ kdhjhklb
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3.14 GZkljhcdZ
\_ebqbgu
mkdhj_gby

IZjZf_lj Bkihevam_lky \ FZdjhkZo���

1 2 3 4 5

0.03 9 9 9 9 9

>ey gZkljhcdb \_ebqbgu mkdhj_gby mklZgh\bl_

iZjZf_lj 0.03 <_ebqbgZ mkdhj_gby.  M\_ebqb\Zcl_
_]h agZq_gb_� qlh[u m\_ebqblv \j_fy jZa]hgZ
�l�_� mf_gvrblv mkdhj_gb_��

?keb lj_[m_fh_ mkdhj_gb_ g_ ^hklb]Z_lky�

fh`_l ihlj_[h\Zlvky m\_ebq_gb_ agZq_gby
iZjZf_ljZ 0.06 Ij_^_evguc lhd.

3.15 <u[hj j_`bfZ
hklZgh\db

IZjZf_lj Bkihevam_lky \ FZdjhkZo���

1 2 3 4 5

0.16 8 9 9 9 8

MklZgh\bl_ iZjZf_lj 0.16 <u[hj j_`bfZ

hklZgh\db \ aZ\bkbfhklb hl lh]h� dZd lj_[m_lky
hklZgh\blv ^\b]Zl_ev� \u[jZ\ h^bg ba

ke_^mxsbo \ZjbZglh\�

JZahfdgmlZy kbkl_fZ

<u[_] 0 HklZgh\dZ ^\b]Zl_ey \u[_]hf

rP 1 Ebg_cgh_ aZf_^e_gb_ ^h hklZgh\db

rP-dcI 2 Ebg_cgh_ aZf_^e_gb_ k ihke_^mxs_c
ih^Zq_c ihklhyggh]h lhdZ gZ � k_dmg^m

dcI 3 Lhjfh`_gb_ gbadhc qZklhlhc k
ihke_^mxs_c ih^Zq_c ihklhyggh]h lhdZ gZ

� k_dmg^m

td-dcI 4 Lhjfh`_gb_ ih^Zq_c ihklhyggh]h lhdZ \
l_q_gb_ gZkljZb\Z_fh]h \j_f_gb �kfhljb
Bgkljmdpbx Ihevah\Z_ley <ukhdh]h Mjh\gy).

AZfdgmlZy kbkl_fZ

<u[_] 0 HklZgh\dZ ^\b]Zl_ey \u[_]hf

rP 1 Ebg_cgh_ aZf_^e_gb_ ^h hklZgh\db

no.rP 2 HklZgh\dZ ijb h]jZgbq_gbb lhdZ �g_ ih

ebg_cghfm aZdhgm)

rP-POS 3 Ebg_cgh_ aZf_^e_gb_� ihabpbhgbjh\Zgb_

b hklZgh\dZ

GZkljhcdb ih mfheqZgbx

JZahfdgmlZy kbkl_fZ rP

AZfdgmlZy kbkl_fZ k

\_dlhjguf mijZ\e_gb_f
rP

AZfdgmlZy k_j\hkbkl_fZ no.rP

K\h[h^guc \u[_] ���

JZahfdgmlZy kbkl_fZ

AZfdgmlZy kbkl_fZ

 

Kdhjhklv

^\b]Zl_ey

<u[_] ^h hklZgh\db<j_fy

KLHI

 Jbkmghd 3–7 <u[_] ^\b]Zl_ey ^h hklZgh\db

1. Fhkl IGBT �kbeh\Zy klmi_gv� i_j_klZzl

jZ[hlZlv� dZd lhevdh Ijb\h^ ihemqZ_l
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dhfZg^m Klhi� gZqbgZ_lky k\h[h^guc \u[_]

^\b]Zl_ey ^h hklZgh\db�

2. Ihke_ ih^Zqb dhfZg^u Klhi \ l_q_gbb ^\mo

k_dmg^ Ijb\h^ g_ fh`_l [ulv aZims_g

\gh\v� wlh ^Z_l \j_fy ihlhdm ^\b]Zl_ey

ihgbablvky ^h gmey� < l_q_gb_ wlbo ^\mo

k_dmg^ ^bkie_c Ijb\h^Z ihdZau\Z_l inh.

3. Ihke_ ^\mok_dmg^ghc iZmau ^bkie_c

ihdZau\Z_l rdY .

rP (1)

JZahfdgmlZy kbkl_fZ

AZfdgmlZy kbkl_fZ

 

Kdhjhklv

^\b]Zl_ey

Ebg_cgh_
aZf_^e_gb_ ^h

hklZgh\db

<j_fy
1 k_d

KLHI

 Jbkmghd 3–8 HklZgh\dZ ^\b]Zl_ey k ebg_cguf
u aZf_^e_gb_f

1. Ijb ihemq_gbb dhfZg^u Klhi� Ijb\h^

bkihevam_l agZq_gb_ iZjZf_ljZ 0.04
<_ebqbgZ aZf_^e_gby ^ey lhjfh`_gby

^\b]Zl_ey ^h gme_\hc kdhjhklb�

2. Fhkl IGBT �kbeh\Zy klmi_gv� hklZzlky
jZ[hlZxsbf \ l_q_gb_ h^ghc k_dmg^u�

3. Ihke_ h^ghk_dmg^ghc \u^_j`db \uoh^gZy

klmi_gv i_j_klZzl jZ[hlZlv b ^bkie_c
ihdZau\Z_l rdY .

rP–dcI (2)

JZahfdgmlZy kbkl_fZ

1. Dh]^Z ihemq_gZ dhfZg^Z Klhi� Ijb\h^

bkihevam_l agZq_gb_ iZjZf_ljZ 0.04
<_ebqbgZ aZf_^e_gby ^ey lhjfh`_gby

^\b]Zl_ey ^h gme_\hc kdhjhklb�

2. Dh]^Z ijb ebg_cghf kgb`_gbb kdhjhklb

\uoh^gZy qZklhlZ Ijb\h^Z ^hklb]Z_l gmey�
gZ h^gm k_dmg^m ih^Z_lky ihklhygguc lhd� k

Zfieblm^hc� jZ\ghc ghfbgZevghfm

\uoh^ghfm lhdm Ijb\h^Z �LIG�� �>ey

baf_g_gby \_ebqbgu wlh]h lhdZ bkihevamcl_

iZjZf_lj 6.06, hibkZgguc \ Bgkljmdpbb
Ihevah\Zl_ey <ukhdh]h Mjh\gy.)

3. Ihke_ h^ghk_dmg^gh]h ijhl_dZgby

ihklhyggh]h lhdZ fhkl IGBT \udexqZ_lky b

^bkie_c Ijb\h^Z ihdZau\Z_l rdY .

 

Kdhjhklv

^\b]Zl_ey

Ebg_cgh_
aZf_^e_gb_

^h hklZgh\db

<j_fy

Lhd

GhjfZevguc lhd

^\b]Zl_ey

Ihklhygguc
lhjfhaysbc

lhd

1 k_dmg^Z

KLHI

 Jbkmghd 3–9 Ebg_cgh_ kgb`_gb_ kdhjhklb
u ^\b]Zl_ey ^h hklZgh\db k
u ihke_^mxsbf nbdkbjh\Zgguf
u i_jbh^hf ih^Zqb ihklhyggh]h lhdZ

no.rP (2)

AZfdgmlZy kbkl_fZ

 

Kdhjhklv

^\b]Zl_ey

Kgb _̀gb_ kdhjhklb ^h

hklZgh\db ijb h]jZgb �

q_gbbb lhd_

<j_fy

KLHI

 Jbkmghd 3–10 HklZgh\dZ ^\b]Zl_ey k h]jZgbq_gb_f

u \_ebqbgulhdZ

1. Dh]^Z ihemq_gZ dhfZg^Z Klhi� kdhjhklv

^\b]Zl_ey kgb`Z_lky ^h gme_\hc aZ \j_fy�

hij_^_ey_fh_ ij_^_evguf lhdhf �kfhljb

iZjZf_lj 0.06).

2. Ijb ^hklb`_gbb gme_\hc kdhjhklb fhkl IGBT

i_j_klZzl jZ[hlZlv b ^bkie_c Ijb\h^Z

ihdZau\Z_l rdY .
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dcI (3)

JZahfdgmlZy kbkl_fZ

 

Kdhjhklv

^\b]Zl_ey

AZf_^e_gb_ ^h
gbadhc

kdhjhklb

<j_fy

Lhd

Lhd gbadhc

qZklhlu

Ihklhygguc

lhjfhaysbc lhd

1 k_dmg^Z

>_ckl\mxs__ agZq_gb_

GhjfZ-
evguc
lhd ^\b-
]Zl_ey

Lhjfh`_gb_

^h hklZgh\db

KLHI

 Jbkmghd 3–11 Lhjfh`_gb_ lhdhf gbadhc qZklhlu
\ l_q_gbb Z\lhfZlbq_kdb

u hij_^_ey_fh]h \j_f_gb k ihke_^mxsbf
u nbdkbjh\Zgguf i_jbh^hf ih^Zqb                   
u ihklhyggh]h lhdZ ^h hklZgh\db

1. Dh]^Z ihemq_gZ dhfZg^Z Klhi� lhd gbadhc

qZklhlu k Zfieblm^hc� jZ\ghc

fZdkbfZevghfm \uoh^ghfm lhdm Ijb\h^Z

�LIG�� kgb`Z_l kdhjhklv ^\b]Zl_ey ^h hq_gv

gbadhc \_ebqbgu�

2. Dh]^Z Ijb\h^ hij_^_ebe� qlh ^\b]Zl_ev

^hklb] gbadhc kdhjhklb� \ ^\b]Zl_ev

ih^Zzlky gZ h^gm k_dmg^m ihklhygguc lhd�

jZ\guc ^_ckl\mxs_fm agZq_gbx lhdZ gbadhc

qZklhlu� �>ey baf_g_gby \_ebqbg h[hbo

lhdh\ h[jZsZcl_kv d iZjZf_ljm 6.06,
hibkZgghfm \ Bgkljmdpbb Ihevah\Zl_ey
<ukhdh]h Mjh\gy.)

3. Q_j_a h^gm k_dmg^m fhkl IGBT i_j_klZzl
jZ[hlZlv b ^bkie_c Ijb\h^Z ihdZau\Z_l rdY .

rp.PoS (3)

AZfdgmlZy kbkl_fZ

Bkihevamcl_ wlhl j_`bf hklZgh\db lhevdh \

j_`bf_ pbnjh\h]h aZfdZ beb \ j_`bf_

\_^msbc�\_^hfuc� kfhljb Bgkljmdpbx
Ihevah\Zl_ey <ukhdh]h Mjh\gy.

 

Kdhjhklv

^\b]Zl_ey

AZf_^e_gb_
^h kdhjhklb

ihabpbhgb�

jh\Zgby

<j_fy

Hjb_glZpby

\ZeZ

<uy\e_gh ijZ\bevgh_ iheh`_gb_

>\b]Zl_ev

hklZgh\e_g

KLHI

 Jbkmghd 3–12 HklZgh\dZ ^\b]Zl_ey ebg_cguf
aZf_^e_gb_f k ihke_^mxs_c
hjb_glZpb_c \ZeZ

1. Dh]^Z ihemq_gZ dhfZg^Z Klhi� Ijb\h^

bkihevam_l agZq_gb_ iZjZf_ljZ 0.04
<_ebqbgZ aZf_^e_gby� qlh[u kgbablv kdhjhklv

^\b]Zl_ey ^ey gZqZeZ hjb_glZpbb \ZeZ�

2. <Ze ^\b]Zl_ey hjb_glbjm_lky \ m]eh\hf

iheh`_gbb� lhqgh hij_^_e_gghf \

iZjZf_lj_ 13.11.

3. Fhkl IGBT i_j_klZ_l jZ[hlZlv b ^bkie_c
Ijb\h^Z ihdZau\Z_l rdY .
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td.dcI (4)

JZahfdgmlZy kbkl_fZ

 

Kdhjhklv

^\b]Zl_ey

AZf_^e_gb_ ^h hklZgh\db

<j_fy

Lhd

5  k_dmg^

Ihklhygguc lhjfhaghc lhd

GhjfZ�

evguc
lhd ^\b�

]Zl_ey

KLHI

 Jbkmghd 3–13 Lhjfh`_gb_ ih^Zq_c ihklhyggh]h
lhdZ \ l_q_gb_ gZkljZb\Z_fh]h \j_f_gb

1. Dh]^Z ihemq_gZ dhfZg^Z Klhi� gZ iylv

k_dmg^ ih^Zzlky ihklhygguc lhd� jZ\guc

Zfieblm^_ ghfbgZevgh]h \uoh^gh]h lhdZ

Ijb\h^Z �LIG�� �>ey baf_g_gby \_ebqbgu

lhdZ b ^ebl_evghklb _]h ijhl_dZgby

bkihevamcl_ iZjZf_lju 6.06b 6.07,
hibkZggu_ \ Bgkljmdpbb Ihevah\Zl_ey
<ukhdh]h Mjh\gy.)

2. Q_j_a iylv k_dmg^ fhkl IGBT i_j_klZzl

jZ[hlZlv b ^bkie_c Ijb\h^Z ihdZau\Z_l rdY .

3.16 <u[hj j_`bfZ
lhjfh`_gby

IZjZf_lj Bkihevam_lky \ FZdjhkZo���

1 2 3 4 5

0.15 8 9 9 9 8

MklZgh\bl_ agZq_gb_ iZjZf_ljZ 0.15 <u[hj lbiZ
ebg_cgh]h aZdhgZ j_]mebjh\Zgby ^ey ihemq_gby
lj_[m_fh]h kihkh[Z mijZ\e_gby

j_dmi_jbjm_fhc wg_j]b_c� J_`bf j_dmi_jZpbb

bf__l f_klh� dh]^Z Ijb\h^ lhjfhabl ^\b]Zl_ev�

gZijbf_j� _keb Ijb\h^ aZf_^ey_l \jZs_gb_

^\b]Zl_ey beb ij_^hl\jZsZ_l \hajZklZgb_ _]h

kdhjhklb \ j_amevlZl_ \ebygby f_oZgbq_kdhc

gZ]jmadb�

J_dmi_jZpby ijb\h^bl d m\_ebq_gbx

gZijy`_gby \ a\_g_ ihklhyggh]h lhdZ� AgZq_gb_

iZjZf_ljZ 0.15hij_^_ey_l lhjfhays__
^_ckl\b_ hlghkbl_evgh agZq_gby ihjh]h\h]h

mjh\gy� mklZgh\e_ggh]h \ iZjZf_lj_ 2.08
KlZg^Zjlgh_ gZijy`_gb_ jZfiu.

���� mklZgh\e_g gZ 6WQG�+G ���
KlZg^Zjlgh_ m^_j`Zgb_

Bkihevamcl_ wlh agZq_gb_ ^ey kgb`_gby

\_jhylghklb hldexq_gby Ijb\h^Z ba�aZ

qj_af_jgh]h gZijy`_gby \ a\_g_ ihklhyggh]h

lhdZ �dh^ hldexq_gby OU�� dh]^Z g_ bkihevam_lky
lhjfhaghc j_abklhj�

?keb j_dmi_jZpby wg_j]bb ^\b]Zl_ey ijb\h^bl d

lhfm� qlh gZijy`_gb_ \ a\_g_ ihklhyggh]h lhdZ

^hklb]Z_l klZg^Zjlgh]h gZijy`_gby jZfiu�

lhjfh`_gb_ ij_ju\Z_lky ^h l_o ihj� ihdZ

ihklhyggh_ gZijy`_gb_ \ a\_g_ ihklhyggh]h

lhdZ g_ kgbablky \ ^hklZlhqghc f_j_� AZl_f
lhjfh`_gb_ ijh^he`Z_lky ^h l_o ihj� ihdZ

gZijy`_gb_ ihklhyggh]h lhdZ g_ ^hklb]g_l

k\h_]h ij_^_eZ \ ke_^mxsbc jZa� < j_amevlZl_

^hklb]Z_lky fZdkbfZevgZy wnn_dlb\ghklv

lhjfh`_gby [_a hldexq_gby Ijb\h^Z ih

i_j_gZijy`_gbx \ a\_g_ ihklhyggh]h lhdZ�

?keb j_dmi_jbjm_fuc lhd g_^hklZlhq_g ^ey

m\_ebq_gby gZijy`_gby \ a\_g_ ihklhyggh]h

lhdZ ^h ij_^_evgh]h� ijhp_kk lhjfh`_gby

ijh^he`Z_lky�

���� mklZgh\e_g gZ )$6W ���
;ukljh_ ebg_cgh_ aZf_^e_gb_

Bkihevamcl_ ^Zgguc j_`bf ^ey h[_ki_q_gby

g_ij_ju\gh]h aZf_^e_gby k fZdkbfZevguf

lhjfhaguf wnn_dlhf� Wlh fh`_l h[_ki_qblv
[he__ [ukljh_ kgb`_gb_ kdhjhklb� q_f

mklZgh\dZ Stnd.Hd b [hevrmx \_ebqbgm

j_dmi_jbjm_fhc fhsghklb� DZd ijZ\beh�

lj_[m_lky ijbf_gblv lhjfhaghc j_abklhj ^ey

lh]h� qlh[u ij_^hl\jZlblv ^hklb`_gb_

klZg^Zjlgh]h gZijy`_gby jZfiu�
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Kfhljb jZa^_e Bkihevah\Zgb_ lhjfhagh]h

j_abklhjZ \ =eZ\_ � MklZgh\dZ Ijb\h^Z

Jmdh\h^kl\Z ih MklZgh\d_�

���� mklZgh\e_g gZ 6WQG�&W ���
KlZg^Zjlgh_ j_]mebjh\Zgb_

�gZkljhcdZ ih mfheqZgbx �

Kgb`_gb_ kdhjhklb b^_l ieZ\g__� q_f \ j_`bf_

KlZg^Zjlgh]h m^_j`Zgby� AZf_^e_gb_

j_]mebjm_lky dhglmjhf lhdZ \ Ijb\h^_ lZd�

qlh[u ih^^_j`Zlv gZijy`_gb_ gZ rbgZo
ihklhyggh]h lhdZ gZ mjh\g_ klZg^Zjlgh]h

gZijy`_gby jZfiu� Ijb g_h[oh^bfhklb� wlh

ijb\h^bl d m\_ebq_gbx \j_f_gb lhjfh`_gby�

?\jhiZ!  AgZq_gby ke_^mxsbo iZjZf_ljh\
\ebyxl gZ ^bgZfbdm kbkl_fu \ ijhp_kk_

lhjfh`_gby�

0.28 Dhwnnbpb_gl mkbe_gby ijhihjpbhgZevgh]h

a\_gZ dhglmjZ lhdZ

0.29 Dhwnnbpb_gl mkbe_gby bgl_]jZegh]h a\_gZ

dhglmjZ lhdZ

AZ ih^jh[ghklyfb ih gZkljhcd_ wlbo

iZjZf_ljh\ h[jZsZcl_kv d Bgkljmdpbb
Ihevah\Zl_ey <ukhdh]h Mjh\gy..

3.17 GZkljhcdZ
aZf_^e_gby

IZjZf_lj Bkihevam_lky \ FZdjhkZo���

1 2 3 4 5

0.04 9 9 9 9 9

Gb`_ke_^mxsb_ bgkljmdpbb ijbf_gbfu lhevdh

d j_]mebjh\Zgbx qZklhlu/kdhjhklb� MijZ\e_gb_
ijhp_kkhf aZf_^e_gby g_\hafh`gh� _keb

Ijb\h^ jZ[hlZ_l \ j_`bf_ j_]mebjh\Zgby
fhf_glZ�

Bkihevamcl_ wlm ijhp_^mjm lhevdh dh]^Z

iZjZf_lj 0.16mklZgh\e_g gZ rP, rP-dcI beb rP-POS.

>ey mdZaZgby ^_ckl\bc� k\yaZgguo kh kihkh[hf

mijZ\e_gby� bkihevamxlky ke_^mxsb_

h[hagZq_gby�

K> MijZ\e_gb_ k dghihqghc iZg_eb

T> <g_rg__ mijZ\e_gb_

1. K>  GZ`fbl_  
T>  AZfdgbl_ dhglZdl IJYFH? <J:S?GB?.

2. MklZgh\bl_ kdhjhklv gZ fZdkbfmf b ^Zcl_

^\b]Zl_ex \j_fy ^ey ^hklb`_gby
fZdkbfZevghc kdhjhklb�

3. K>  GZ`fbl_  
T>  JZahfdgbl_ dhglZdl IJYFH? <J:S?GB?.

4. M[_^bl_kv� qlh ^\b]Zl_ev kgb`Z_l kdhjhklv

\jZs_gby aZ ijb_fe_fh_ \j_fy�

 ?keb Ijb\h^ hldexqZ_lky ijb kgb`_gbb

kdhjhklb ^\b]Zl_ey� b ^bkie_c ihdZau\Z_l

dh^ hldexq_gby OU� wlh k\b^_l_evkl\m_l h
lhf� qlh \ ijhp_kk_ lhjfh`_gby [ueh

ij_\ur_gh fZdkbfZevgh_ ^himklbfh_

gZijy`_gb_ \ a\_g_ ihklhyggh]h lhdZ�  
M[_^bl_kv� qlh iZjZf_lj 0.15 <u[hj lbiZ
ebg_cgh]h aZdhgZ j_]mebjh\Zgby mklZgh\e_g gZ

Stnd.Ct beb qlh d Ijb\h^m ijbkh_^bg_g
khhl\_lkl\mxsbc lhjfhaghc j_abklhj�

 ?keb hldexq_gb_ ijhbahreh� dh]^Z agZq_gb_

0.15mklZgh\e_gh gZ Stnd.Ct � fh`_l
ihlj_[h\Zlvky ih^kljhcdZ agZq_gbc 0.28 �\
KR:  4.13) Dhwnnbpb_gl mkbe_gby

ijhihjpbhgZevgh]h a\_gZ dhglmjZ lhdZ b 0.29�\

KR:  4.14) Dhwnnbpb_gl mkbe_gby bgl_]jZegh]h

a\_gZ dhglmjZ lhdZ� ?keb Ijb\h^ hldexqZ_lky

b ^bkie_c ihdZau\Z_l dh^ hldexq_gby OIAC,
wlh agZqbl� qlh \klmibeZ \ ^_ckl\b_ aZsblZ

Ijb\h^Z hl i_j_]jmadb ih lhdm� Fh`_l

ihlj_[h\Zlvky ih^kljhcdZ agZq_gbc 0.28�\

KR: 4.13) Dhwnnbpb_gl mkbe_gby

ijhihjpbhgZevgh]h a\_gZ dhglmjZ lhdZ b 0.29�\

KR:  4.14) Dhwnnbpb_gl mkbe_gby bgl_]jZegh]h

a\_gZ dhglmjZ lhdZ�  ?keb lj_[m_lky� baf_gbl_
agZq_gb_ iZjZf_ljZ 0.04 <_ebqbgZ aZf_^e_gby.  
M\_ebq_gb_ _]h agZq_gby ijb\h^bl d jhklm

\j_f_gb lhjfh`_gby �kgb`_gbx kdhjhklb
aZf_^e_gby��

5. Dh]^Z 0.15mklZgh\e_g gZ Stnd.Ct beb Stnd.Hd b

mf_gvr_gb_ agZq_gby iZjZf_ljZ 0.04g_
kgb`Z_l \j_f_gb lhjfh`_gby ^\b]Zl_ey� wlh

hagZqZ_l� qlh dhgljhee_j ebg_cgh]h

baf_g_gby g_ iha\hey_l gZijy`_gbx

ihklhyggh]h lhdZ ij_\ukblv fZdkbfZevgmx
\_ebqbgm�

 ?keb lhjfhaghc j_abklhj g_ bkihevam_lky� Z

lj_[m_lky [he__ [ukljh_ lhjfh`_gb_� bf__l

kfuke ihklZ\blv lhjfhaghc j_abklhj� < wlhf

kemqZ_ \ha\jZlbl_kv d jZa^_em IeZgbjh\dZ

MklZgh\db \ =eZ\_ � MklZgh\dZ Ijb\h^Z

Jmdh\h^kl\Z ih MklZgh\d_� aZl_f ih\lhjbl_
\ur_jZkkfhlj_ggu_ rZ]b�

3.18 Bkihevah\Zgb_
fZdjhkh\

>ey bkihevah\Zgby fZdjhkh\ h[jZlbl_kv d

jZa^_em MklZgh\dZ b bkihevah\Zgb_ fZdjhkZ \
Ijbeh`_gbb %�



GZkljhcdZ ijb\h^Z3-22

3.19 >Zevg_crb_

mklZgh\db b

l_dmsbc

dhgljhev

H[jZlbl_kv d =eZ\_ � IZjZf_lju F_gx � ^ey

gZkljhcdb b l_dms_]h dhgljhey ke_^mxsbo
iZjZf_ljh\�

Nmgdpby IZjZf_lj

MklZgh\dZ

Bkihevah\Zgb_ S-h[jZagh]h aZdhgZ ^ey
kfy]q_gby gZqZeZ b hdhgqZgby jZa]hgZ b

lhjfh`_gby �g_ bkihevam_lky k FZdjhkhf ��

0.18, 0.19

>bZiZahgu ijhimkdZ_fuo qZklhl �g_

bkihevam_lky k FZdjhkhf ��

0.20 ~ 0.23

Ihke_^h\Zl_evguc bgl_jn_ck �ijb gZebqbb

khhl\_lkl\mxs_]h ^hihegbl_evgh]h fh^mey�

0.32, 0.36,
0.37

KbgojhgbaZpby Ijb\h^Z k \jZsZxsbfky
^\b]Zl_e_f

0.39

Bkoh^guc iZjZf_lj� ihy\eyxsbcky gZ

^bkie__ ihke_ ih^Zqb iblZgby
0.38

L_dmsbc dhgljhev

L_dmsb_ agZq_gby qZklhlu/kdhjhklb gZ
\oh^_ b \uoh^_ �g_ bkihevam_lky k
FZdjhkhf �)

0.11, 0.12

KR:>  Lj_[m_fu_ qZklhlZ/kdhjhklv �g_

bkihevam_lky k FZdjhkhf �)
0.28

Ghf_j bkihevam_fh]h fZdjjhkZ 0.31

GhfbgZevguc lhd ijb\h^Z (LIG) 0.33

Dh^ ^hklmiZ 0.34

Khklhygb_ aZsblu �g_ ijbf_gbf ^ey F_gx

0)
0.49

Ghf_j \_jkbb \kljh_ggh]h ijh]jZffgh]]h
h[_ki_q_gby

0.50


