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CT-START CTS 2313
IJBF?Q:GB?

NbjfZ CONTROL TECHNIQUES hklZ\ey_l aZ kh[hc ijZ\h baf_g_gby l_ogbq_kdbo oZjZdl_jbklbd \uimkdZ_fuo ba-
^_ebc \ ex[h_ \j_fy k p_evx \g_^j_gby gh\_crbo l_ogheh]bq_kdbo ^hklb`_gbc� < k\yab k wlbf bgnhjfZpby� ijb-
\_^_ggZy \ ^Zgghf ^hdmf_gl_� fh`_l [ulv baf_g_gZ [_a ij_^\Zjbl_evgh]h m\_^hfe_gby�

NbjfZ CONTROL TECHNIQUES g_ ^Z_l gbdZdbo ]ZjZglbc� dZkZxsboky him[ebdh\Zgghc \ ^Zgghf ^hdmf_gl_ bg-
nhjfZpbb� b g_ g_k_l hl\_lkl\_gghklb aZ dZdb_�eb[h hrb[db� dhlhju_ fh]ml kh^_j`Zlvky \ ^Zgghf ^hdmf_gl_� Z
lZd`_ aZ dZdb_�eb[h ih\j_`^_gby� \hagbdZxsb_ \ j_amevlZl_ _]h bkihevah\Zgby�

<GBF:GB?

>ey h[_ki_q_gby [_ahiZkghklb i_jkhgZeZ b h[hjm^h\Zgby mkljhckl\h ieZ\gh]h imkdZ g_evay bkihevah\Zlv

^ey mijZ\e_gby ih^t_fgufb f_oZgbafZfb�

>Zggh_ mkljhckl\h ieZ\gh]h imkdZ ^he`gh ih^dexqZlvky d kbkl_f_ aZa_fe_gby� \uiheg_gghc \ khhl\_lkl\bb k
ijZ\beZfb �de_ffZ �� k p_evx h[_ki_q_gby [_ahiZkghklb kZfh]h ihevah\Zl_ey�

?keb kemqZcguc imkd mkljhckl\Z ij_^klZ\ey_l hiZkghklv ^ey i_jkhgZeZ beb ijb\h^bfuo bf \ ^_ckl\b_ Z]j_]Zlh\�
gZklhyl_evgh lj_[m_lky h[hjm^h\Zlv bklhqgbd iblZgby ijb\h^Z jZkp_ibl_e_f beb mkljhckl\hf Z\lhfZlbq_kdh]h
\udexq_gby �kbeh\uf dhglZdlhjhf�� mijZ\ey_fuf \g_rg_c kbkl_fhc aZsblu �mkljhckl\hf Z\Zjbcgh]h hklZgh\Z�
^_l_dlhjhf g_bkijZ\ghklb��

Mkljhckl\h ieZ\gh]h imkdZ bf__l aZsblgu_ mkljhckl\Z� dhlhju_ fh]ml hklZgh\blv dhgljhee_j \ kemqZ_ g_bkijZ\-
ghklb b� lZdbf h[jZahf� hklZgh\blv ^\b]Zl_ev� KZf ^\b]Zl_ev fh`_l aZdebgblv ba�aZ \hagbdgh\_gby ijh[e_f \ _]h
f_oZgbq_kdhc qZklb� Dhe_[Zgby gZijy`_gby� \ hkh[_gghklb i_j_[hb \ ih^Zq_ iblZgby� fh]ml lZd`_ y\blvky ijbqb-
ghc \udexq_gby ^\b]Zl_ey�
Bkq_agh\_gb_ ijbqbg� \ua\Z\rbo hklZgh\� fh`_l ijb\_klb d ih\lhjghfm imkdm� dhlhjuc fh`_l [ulv hiZk_g ^ey
g_dhlhjuo Z]j_]Zlh\ beb mklZgh\hd�
< wlbo kemqZyo \Z`gh� qlh[u ihevah\Zl_ev \uihegbe khhl\_lkl\mxsb_ ^_ckl\by� ij_iylkl\mxsb_ ih\lhjghfm imk-
dm ihke_ g_aZieZgbjh\Zggh]h hklZgh\Z ^\b]Zl_ey�

Mkljhckl\h ieZ\gh]h imkdZ y\ey_lky khklZ\guf we_f_glhf� ij_^gZagZq_gguf ^ey \kljZb\Zgby \ mklZgh\dm beb
we_dljbq_kdbc Z]j_]Zl� ihwlhfm ihevah\Zl_ev g_k_l hl\_lkl\_gghklv aZ khhl\_lkl\b_ \k_c kbkl_fu ^_ckl\mxsbf
klZg^ZjlZf�

NbjfZ &21752/ 7(&+1,48(6 g_ g_k_l gbdZdhc hl\_lkl\_gghklb \ kemqZ_ g_kh[ex^_gby ijb\_^_gguo \u-
r_ j_dhf_g^Zpbc�

����������������������������������������
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CT-START CTS 2313
F?JU ;?AHI:KGHKLB B BGKLJMDPBB IH WDKIEM:L:PBB ^ey mkljhckl\Z ieZ\gh]h imkdZ

�\ khhl\_lkl\bb k ^bj_dlb\hc ih gbadhfm gZijy`_gbx ������&(( k baf_g_gbyfb� \g_k_ggufb ������&((��   

< ^Zgghf jmdh\h^kl\_ wlhl kbf\he kem`bl

^ey ij_^mij_`^_gby h ihke_^kl\byo� dhlhju_ fh-
]ml \hagbdgmlv ijb g_ijZ\bevghf bkihevah\Zgbb

mkljhckl\Z ieZ\gh]h imkdZ� lZd dZd we_dljbq_kdZy

hiZkghklv fh`_l ijb\_klb d ih\j_`^_gbx bfms_-
kl\Z beb ljZ\fZf i_jkhgZeZ� Z lZd`_ y\blvky ijb-
qbghc ih`ZjZ�

� � H[sb_ iheh`_gby

Mkljhckl\Z ieZ\gh]h imkdZ \ khhl\_lkl\bb k bo kl_i_-
gvx aZsblu \ ijhp_kk_ jZ[hlu fh]ml bf_lv h]he_ggu_

qZklb� gZoh^ysb_ky ih^ \ukhdbf gZijy`_gb_f� bgh]^Z
^\b`msb_ky beb \jZsZxsb_ky ^_lZeb� Z lZd`_ ]hjy-
qb_ ih\_joghklb�
G_hijZ\^Zggh_ kgylb_ aZsblu� g_ijZ\bevgh_ bkihev-
ah\Zgb_� mklZgh\dZ� \uiheg_ggZy k gZjmr_gbyfb� beb
wdkiemZlZpby \ j_`bf_� hlebqghf hl ghjfZevgh]h� fh-
]ml ij_^klZ\eylv k_jv_agmx hiZkghklv ^ey i_jkhgZeZ

b Z]j_]ZlZ� >hihegbl_evgZy bgnhjfZpby ijb\_^_gZ \

jmdh\h^kl\_�
Ex[u_ jZ[hlu� k\yaZggu_ k ljZgkihjlbjh\dhc� mklZ-
gh\dhc� \\h^hf \ wdkiemZlZpbx b l_ogbq_kdbf h[kem-
`b\Zgb_f� ^he`gu \uihegylvky lhevdh d\Zebnbpbjh-
\Zgguf i_jkhgZehf� bf_xsbf hiul lZdh]h jh^Z jZ[hl

�kf� &(, ���� &(1(/(& +' ��� beb ',1 9'( ���� b

gZpbhgZevgu_ ki_pbnbdZpbb ^ey mklZgh\db b ij_^hl-
\jZs_gby g_kqZklguo kemqZ_\��
< khhl\_lkl\bb k wlbfb hkgh\gufb f_jZfb [_ahiZkgh-
klb d\Zebnbpbjh\Zgguf i_jkhgZehf kqblZxlky ebpZ�
ijZ\hfhqgu_ ijhba\h^blv mklZgh\dm� fhglZ`� \\h^ \

wdkiemZlZpbx b mijZ\e_gb_ ba^_ebyfb� h dhlhjuo

b^_l j_qv� b h[eZ^Zxsb_ khhl\_lkl\mxs_c d\Zebnb-
dZpb_c�

� � Bkihevah\Zgb_
Mkljhckl\Z ieZ\gh]h imkdZ y\eyxlky khklZ\guf we_-
f_glhf� ij_^gZagZq_gguf ^ey \kljZb\Zgby \ mklZgh\-
dm beb we_dljbq_kdbc Z]j_]Zl�
Ijb h[t_^bg_gbb k Z]j_]Zlhf \\h^ \ wdkiemZlZpbx aZ-
ij_szg ^h ijh\_jdb khhl\_lkl\by ^bj_dlb\_

�������&(( �^bj_dlb\Z d Z]j_]ZlZf�� LZd`_ g_h[oh^b-
fh h[_ki_qblv khhl\_lkl\b_ klZg^Zjlm (1 ������ dh-
lhjuc hkh[h h]h\Zjb\Z_l� qlh we_dljbq_kdb_ ijb\h^u

�\ khklZ\ dhlhjuo \oh^bl mkljhckl\h ieZ\gh]h imkdZ�
g_ fh]ml jZkkfZljb\Zlvky dZd mkljhckl\Z Z\lhfZlbq_-
kdh]h \udexq_gby b gbdhbf h[jZahf dZd jZkp_ibl_eb�
<\h^ \ wdkiemZlZpbx fh`_l bf_lv f_klh lhevdh� _keb
\uihegyxlky lj_[h\Zgby ^bj_dlb\u ih we_dljhfZ]-
gblghc kh\f_klbfhklb ��������&(( b baf_g_gbyfb�
\ghkbfufb ������&((��
< mkljhckl\Zo ieZ\gh]h imkdZ \uihegyxlky lj_[h\Z-
gby ^bj_dlb\u ih gbadhfm gZijy`_gbx ������&(( k

baf_g_gbyfb� \ghkbfu_ ������&((� LZd`_ ijbf_gbfu

khhl\_lkl\mxsb_ klZg^Zjlu k_jbb ',1 9'( ���� \ kh-
q_lZgbb kh klZg^Zjlhf 9'( ����� qZklv ��� b (1
60146/VDE 0558.
L_ogbq_kdb_ oZjZdl_jbklbdb b bgkljmdpbb� dZkZxsb_-
ky mkeh\bc ih^dexq_gby� mdZaZggu_ gZ iZkihjlghc

lZ[ebqd_ b \ ijbeZ]Z_fhc ^hdmf_glZpbb� ^he`gu g_-
mdhkgbl_evgh kh[ex^Zlvky�

� � LjZgkihjlbjh\dZ� ojZg_gb_

Ke_^m_l kh[ex^Zlv \k_ bgkljmdpbb� dZkZxsb_ky

ljZgkihjlbjh\db� ojZg_gby b ijZ\bevgh]h h[jZs_gby

k mkljhckl\Zf�
G_h[oh^bfh lZd`_ kh[ex^Zlv debfZlbq_kdb_ mkeh\by�
mdZaZggu_ \ l_ogbq_kdhf jmdh\h^kl\_�

� � MklZgh\dZ
MklZgh\dZ b hoeZ`^_gb_ h[hjm^h\Zgby ^he`gu hkm-
s_kl\eylvky \ khhl\_lkl\bb k l_ogbq_kdbfb oZjZdl_-
jbklbdZfb� ijb\_^_ggufb \ jmdh\h^kl\_� ihklZ\ey_-
fhf k ba^_eb_f�
Mkljhckl\Z ieZ\gh]h imkdZ ^he`gu [ulv aZsbs_gu hl

\ha^_ckl\by qj_af_jguo gZijy`_gbc� Ijb ljZgkihj-
lbjh\d_ b i_j_f_s_gbb hkh[_ggh \Z`gh ba[_]Zlv ih-
\j_`^_gbc dZdbo�eb[h qZkl_c b�beb baf_g_gby bahey-
pbhggh]h ijhf_`mldZ f_`^m we_f_glZfb� Ba[_]Zcl_

ijbdhkgh\_gby d we_f_glZf we_dljhgguo ko_f b dhg-
lZdlZf�
Mkljhckl\Z ieZ\gh]h imkdZ bf_xl ^_lZeb� qm\kl\b-
l_evgu_ d \ha^_ckl\bx we_dljhklZlbq_kdh]h gZijy`_-
gby� dhlhju_ fh]ml [ulv e_]dh ih\j_`^_gu ijb g_ijZ-
\bevghf h[jZs_gbb� We_dljbq_kdb_ we_f_glu g_evay

ih^\_j]Zlv f_oZgbq_kdbf ih\j_`^_gbyf beb jZajm-
r_gbx �\hafh`gZ hiZkghklv ^ey `bagb���

� � We_dljbq_kdb_ kh_^bg_gby
Ijb \uiheg_gbb jZ[hl ih ih^dexq_gbx iblZgby d mkl-
jhckl\Zf ieZ\gh]h imkdZ g_h[oh^bfh kh[ex^Zlv gZ-
pbhgZevgu_ lj_[h\Zgby ^ey ij_^hl\jZs_gby g_kqZ-
klguo kemqZ_\�
We_dljbq_kdZy mklZgh\dZ ^he`gZ ijhba\h^blvky \ kh-
hl\_lkl\bb k l_ogbq_kdbfb oZjZdl_jbklbdZfb �gZijb-
f_j� k_q_gb_ ijh\h^Z� aZsblZ k ihfhsvx ij_^hojZgb-
l_ey� ih^dexq_gb_ aZsblgh]h ijh\h^gbdZ�� >ey ihem-
q_gby [he__ ih^jh[ghc bgnhjfZpbb h[jZlbl_kv d ^h-
dmf_glZpbb�
Bgkljmdpbb ih mklZgh\d_ \ khhl\_lkl\bb k lj_[h\Z-
gbyfb ih we_dljhfZ]gblghc kh\f_klbfhklb �lZdbf dZd�
wdjZgbjh\Zgb_� aZa_fe_gb_� gZebqb_ nbevljh\ b lj_-
[m_fuc fhglZ` dZ[_e_c b ijh\h^gbdh\� ijb\_^_gu \
^hdmf_glZpbb� ihklZ\ey_fhc k mkljhckl\hf ieZ\gh]h
imkdZ� Wlb bgkljmdpbb ^he`gu kh[ex^Zlvky \k_]^Z�
^Z`_� _keb dhgljhee_j kdhjhklb \jZs_gby bf__l fZj-
dbjh\dm &(� Ijhba\h^bl_ev Z]j_]ZlZ beb ih^jy^qbd�
\uihegyxsbc mklZgh\dm� g_k_l hl\_lkl\_gghklv aZ kh-
[ex^_gb_ h]jZgbq_gbc� gZdeZ^u\Z_fuo aZdhgh^Z-
l_evkl\hf ih we_dljhfZ]gblghc kh\f_klbfhklb�

� � Nmgdpbhgbjh\Zgb_
MklZgh\db� \ khklZ\ dhlhjuo \oh^bl mkljhckl\h ieZ\-
gh]h imkdZ� ^he`gu h[hjm^h\Zlvky ^hihegbl_evghc
kbkl_fhc aZsblu b h[hjm^h\Zgb_f ^ey dhgljhey� mdZ-
aZgguf \ ^_ckl\mxsbo ghjfZlb\Zo ih [_ahiZkghklb�
lZdbo� dZd aZdhgh^Zl_evkl\h ih we_dljbq_kdhfm h[hjm-
^h\Zgbx� imgdlu ghjfZlb\guo ^hdmf_glh\� dZkZxsb_-
ky ij_^hl\jZs_gby g_kqZklguo kemqZ_\� b l�^� >himk-
dZ_lky baf_g_gb_ iZjZf_ljh\ mkljhckl\ ieZ\gh]h imk-
dZ iml_f baf_g_gby mijZ\eyxs_]h ijh]jZffgh]h
h[_ki_q_gby�
Ihke_ hldexq_gby iblZgby hl mkljhckl\Z ieZ\gh]h
imkdZ g_evay kjZam `_ ^hljZ]b\Zlvky ^h jZ[hlZxsbo
qZkl_c h[hjm^h\Zgby b kh_^bg_gbc� gZoh^b\rboky ih^
gZijy`_gb_f� lZd dZd dhg^_gkZlhju \k_ _s_ aZjy`_-
gu� IjbgbfZy wlh \h \gbfZgb_� bamqbl_ ij_^mij_`^_-
gby� gZg_k_ggu_ gZ mkljhckl\_ ieZ\gh]h imkdZ�
< ijhp_kk_ jZ[hlu \k_ ^\_jb b aZsblgu_ iZg_eb
^he`gu hklZ\Zlvky aZdjulufb�

� � WdkiemZlZpby b l_ogbq_kdh_ h[kem`b\Zgb_
H[jZlbl_kv d ^hdmf_glZpbb ijhba\h^bl_ey�

>Zgguc ^hdmf_gl ^he`_g [ulv i_j_^Zg dhg_qghfm

ihevah\Zl_ex�
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IJ?>BKEH<B?

< ^Zgghf jmdh\h^kl\_ ijb\_^_gh hibkZgb_ ijhp_^mju \\h^Z \ wdkiemZlZpbx pbnjh\h]h mkljhckl\Z ieZ\gh]h imkdZ
CT-START CTS 2313� < g_f ih^jh[gh hibkZgu \k_ ijhp_^mju� dhlhju_ g_h[oh^bfh \uihegylv ijb jZ[hl_ k mkl-
jhckl\hf imkdZ� Z lZd`_ ijb\_^_g kibkhd ^hihegbl_evgh]h h[hjm^h\Zgby ^ey jZkrbj_gby _]h \hafh`ghkl_c�

DhffmgbdZpby �^hihegbl_evgh� We_dljhggh_ mkljhckl\h

imkdZ

KlZg^Zjlgu_ mkljhckl\Z

jZkrbj_gby
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��� � Hkfhlj ijb ihemq_gbb .......................................................................................................................................... 13
��� � JZkiZdh\dZ .............................................................................................................................................................. 13
���� �F_ju [_ahiZkghklb ijb mklZgh\d_ ..................................................................................................................... 13
���� �FhglZ` .................................................................................................................................................................. 13
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��� � De_ffgu_ [ehdb .............................................................................................................................................14 - 15
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��� � Ijhqb_ hipbb ......................................................................................................................................................... 36

� � K<H>G:Y L:;EBP: G:KLJH?D .............................................................................................................................. 37
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� � HKGH<G:Y BGNHJF:PBY

��� � H[sb_ ijbgpbiu jZ[hlu

&7�67$57 ij_^klZ\ey_l kh[hc fgh]hnmgdpbhgZevgmx

we_dljhggmx kbkl_fm� mijZ\ey_fmx dhgljhee_jhf gZ

[Za_ ���[blh\h]h fbdjhijhp_kkhjZ� b ij_^gZagZq_g-
gmx ^ey bkihevah\Zgby kh \k_fb lj_onZagufb

Zkbgojhggufb ^\b]Zl_eyfb k [_ebqv_c de_ldhc.

Hg ]ZjZglbjm_l imkd k�

− Ihgb`_gguf imkdh\uf lhdhf�

− IeZ\guf b ihklhygguf mkdhj_gb_f� ihemqZ_fuf

aZ kq_l dhgljhey lhdZ� ihlj_[ey_fh]h ^\b]Zl_e_f�

M\_ebq_gb_ dhebq_kl\Z nmgdpbc &7�67$57 k ihfh-
svx g_kdhevdbo ^hihegbl_evguo \hafh`ghkl_c�

Ihke_ imkdZ &7�67$57 h[_ki_qb\Z_l ^hihegbl_ev-
gu_ \hafh`ghklb� hibkZggu_ gb`_�

1.1.1 NmgdpbhgZevgZy [ehd ko_fZ

K?LV IMKD
IeZ\guc imkd k ij_^_evguf lhdhf�
<hafh`ghklv \dexq_gby �ju\dhf�
�dbdklZjl�

CT-START NMGDPBHGBJH<:GB?

Ijh]jZffbjm_fh_ j_e_
AZsblZ &7�67$57� ^\b]Zl_ey b kbkl_fu
hl ke_^mxsbo g_bkijZ\ghkl_c�
- IjhiZ^Zgb_ k_l_\h]h iblZgby
- Qj_af_jgh_ \j_fy imkdZ
- L_ieh\Zy aZsblZ lbjbklhjh\
- Bkq_agh\_gb_ nZau
- IjhkZ^db k_l_\h]h gZijy`_gby
- L_ieh\Zy aZsblZ ^\b]Zl_ey
- I_j_]jmadZ� ihgb`_ggZy gZ]jmadZ
- G_iheZ^db ijh]jZffgh]h h[_ki_q_gby
- ;ehdbjh\dZ jhlhjZ ^\b]Zl_ey
- L_ieh\Zy aZsblZ jZ^bZlhjZ
- >bZ]ghklbdZ lbjbklhjh\
- Baf_g_gb_ gZijZ\e_gby \jZs_gby

><B=:L?EV LHJFH@?GB?
?kl_kl\_gguc hklZgh\ beb mijZ\ey_fh_
lhjfh`_gb_
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We_dljhggh_�mkljhckl\h�ieZ\gh]h�imkdZ

CT-START CTS 2313

����� � Dhgkljmdpby

����� � HibkZgb_

&7�67$57 &76 ���� khklhbl ba�

- � kbeh\h]h fh^mey \ aZ\bkbfhklb hl ghfbgZeZ

- � fh^mey mijZ\e_gby� b^_glbqgh]h ^ey \k_]h ^bZ-
iZahgZ mkljhckl\

Kbeh\hc fh^mev kh^_j`bl ke_^mxsb_ dhfihg_glu�

- � fhsguo lbjbklhjh\� kfhglbjh\Zgguo gZ jZ^bZ-
lhj_�

- � \_glbeylhj ijbgm^bl_evghc \_glbeypbb ��� b _]h
iblZgb_ ^ey h[_ki_q_gby hoeZ`^_gby ���

- � beb � l_ieh\uo ^ZlqbdZ� kfhglbjh\Zgguo gZ jZ-
^bZlhj_ ^ey aZsblu lbjbklhjh\ ���

- � ljZgknhjfZlhjZ lhdZ ��� ^ey h[_ki_q_gby aZsb-
lu hl i_j_]jmadb b j_]mebjh\Zgby lhdZ�

- � ieZlZ iblZgby ���� hkms_kl\eyxsZy mijZ\e_gb_
lbjbklhjhf� ijh\_^_gb_ k_l_\uo baf_j_gbc b
h[_ki_qb\ZxsZy bgl_jn_ck k ieZlhc mijZ\e_gby�

- � ieZlZ iblZgby we_dljhgghc ko_fu mijZ\e_gby
��� k ij_^hojZgbl_e_f b de_ffZfb�

- � Z\lhljZgknhjfZlhj ��� ^ey iblZgby \_glbeylhjZ
ijbgm^bl_evghc \_glbeypbb ���

Fh^mev mijZ\e_gby kh^_j`bl ieZlm� dhlhjZy \ hk-
gh\ghf khklhbl ba�

- de_ff ^ey ih^dexq_gby ^bklZgpbhggh]h mkljhckl-
\Z mijZ\e_gby�

- \uoh^guo j_e_�

- dhgljhee_jZ gZ [Za_ fbdjhijhp_kkhjZ b _]h i_-
jbn_jbb�

- we_dljhgghc ko_fu klZ[bebaZpbb�

- � deZ\br mklZgh\db iZjZf_ljh\�

- � k_fbk_]f_glgh]h ^bkie_y�

- ihke_^h\Zl_evghc ebgbb k\yab�

��� aZ bkdexq_gb_f &76 �������

��� ^ey &76 ���� ≥ 145.
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We_dljhggh_�mkljhckl\h�ieZ\gh]h�imkdZ

CT-START CTS 2313

����� � NmgdpbhgZevgZy ko_fZ

����� � J_`bf mklZgh\db iZjZf_ljh\ b j_`bf

ghjfZevghc jZ[hlu

- ;Zah\Zy \_jkby mkljhckl\Z &7�67$57 bf__l fb-
gbfZevgh_ dhebq_kl\h gZkljh_d b _]h j_]mebjh\dZ
hkms_kl\ey_lky ijb ihfhsb lj_odghihqghc iZg_-
eb mijZ\e_gby� WlZ ijhp_^mjZ h[e_]qZ_lky aZ
kq_l bkihevah\Zgby k_fbk_]f_glgh]h ^bkie_y�
ij_^gZagZq_ggh]h ^ey hlh[jZ`_gby iZjZf_ljh\ b
bo agZq_gbc�

- >hihegbl_evgZy \ughkgZy iZg_ev mijZ\e_gby
jZkrbjy_l nmgdpbb &7�67$57 b ij_\jZsZ_l [Z-
ah\h_ ba^_eb_ \ kZfh_ kh\_jr_ggh_ mkljhckl\h
imkdZ ^Zggh]h k_f_ckl\Z� Ijh]jZffbjh\Zgb_� ^b-
Z]ghklbdZ b \bamZevgh_ hlh[jZ`_gb_ iZjZf_ljh\
hkms_kl\ey_lky k ihfhsvx [md\_ggh�pbnjh\h]h
���jZajy^gh]h `b^dhdjbklZeebq_kdh]h bg^bdZlhjZ�
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We_dljhggh_�mkljhckl\h�ieZ\gh]h�imkdZ

CT-START CTS 2313

��� � H[s__ hibkZgb_ CT-START

Ijbf_j� &76 ���� � �����

• &76 ����  &7�67$57 ihdhe_gb_ �

• ��  Dh^ ^bZiZahgZ gZijy`_gby iblZgby� ]^_

� �� � hl ��� < ^h ��� <

� �� � hl ��� < ^h ��� <

• ��  Dh^ agZq_gby ghfbgZevgh]h lhdZ� ]^_

- ��  �� $
- ��  �� $
- ���������
- ���  ��� $

��� � Hkgh\gu_ oZjZdl_jbklbdb

Mkljhckl\Z ieZ\gh]h imkdZ &7�67$57 &76 ���� bf_xl kl_i_gv aZsblu deZkkZ ,3��� Hgb ^he`gu

mklZgZ\eb\Zlvky \ dhjimk_ ^ey ij_^hl\jZs_gby ihiZ^Zgby \h^u� dhg^_gkZlZ b we_dljhijh\h^y-
sbo aZ]jyagyxsbo qZklbp� Ke_^m_l h]jZgbqblv ^hklmi ex^_c d dhjimkm aZ bkdexq_gb_f ki_pbZev-
gh h[mq_ggh]h i_jkhgZeZ� bf_xs_]h jZaj_r_gb_ gZ ijh\_^_gb_ jZ[hl�

GHFBG:E 37 60 86 145 211 250 365 530 700 900

IblZgb_ kbeh\hc qZklb

GZijy`_gb_

� \hafh`ghklb - Dh^ �� � gZijy`_gb_ hl ��� < ^h ��� < ����� ����� lj_onZagh_

- Dh^ �� � gZijy`_gb_ hl ��� < ^h ��� < ����� ����� lj_onZagh_

QZklhlZ :\lhfZlbq_kdbc \u[hj ����� =p � ��

IblZgb_ kbkl_fu mijZ\e_gby

GZijy`_gb_

Hl^_evguc \oh^ hl iblZgby kbeh\hc qZklb

��� < ����� ����� beb ��� < ����� ����� h^ghnZagh_

QZklhlZ :\lhfZlbq_kdbc \u[hj ����� =p � ��

Ihlj_[e_gb_ �� <: �� <: �� <: ��� <: ��� <: ��� <: ��� <: ��� <: ��� <: ��� <:

JZ[hqb_ mkeh\by

GhfbgZevguc lhd
^\b]Zl_ey ,Q

�� $ �� $ �� $ ��� $ ��� $ ��� $ ��� $ ��� $ ��� $ ��� $

FZdkbfZevgh_ qbkeh imkdh\ \
qZk ijb lhd_ � ,Q

�� �� �� �� �� � � � � �

FZdkbfZevgh_ \j_fy imkdZ
ijb lhd_ � ,Q

�� k �� k �� k �� k �� k �� k �� k �� k �� k �� k

GhfbgZevguc lhd &7�67$57 fh`_l [ulv f_gvr_� q_f ghfbgZevguc lhd ^\b]Zl_ey� ijb mkeh\bb� qlh jZ[hqb_ mkeh\by
f_g__ `_kldb_� q_f ijb\_^_ggu_ \ur_�

Mkeh\by hdjm`Zxs_c kj_^u

DeZkk aZsblu
IP 00

We_dljhfZ]gblgZy kh\f_klb-
fhklv b qm\kl\bl_evghklv

Ihf_ohmklhcqb\hklv� \ khhl\_lkl\bb k (1 ������� � (1 ������� �kf�� �����

GZ\_^_ggu_ b baemqZ_fu_ ihf_ob� \ khhl\_lkl\bb k (1 ����� �kf� � �����

L_fi_jZlmjZ hdjm`Zxs_c
kj_^u

Hl ���& ^h ����&

FZdkbfZevgZy l_fi_jZlmjZ ���&� iZjZf_lju mom^rZxlky gZ ���� gZ dZ`^uc �& ijb l_fi_jZlmj_ \ur_ ���&

L_fi_jZlmjZ ojZg_gby Hl ����& ^h ����&

<ukhlZ gZ^ mjh\g_f fhjy F_g__ ���� f_ljh\� agZq_gb_ ghfbgZevgh]h lhdZ kgb`Z_lky gZ ���� gZ dZ`^u_ ��� f
ijb \ukhl_ [he__ ���� f

Hlghkbl_evgZy \eZ`ghklv
�[_a dhg^_gkZpbb�

< khhl\_lkl\bb k ,(& ������ b ,(& �������

Khijhlb\e_gb_ \ha^_ckl\bx
m^Zjh\

< khhl\_lkl\bb k ,(& �������

Khijhlb\e_gb_ \ha^_ckl\bx
\b[jZpbb

< khhl\_lkl\bb k ,(& ������

Ihke_^h\Zl_evgZy ebgby k\yab

Ihke_^h\Zl_evguc ihjl 56 ��� ^ey ^hihegbl_evgh]h h[hjm^h\Zgby�
� \ughkghc iZg_eb mijZ\e_gby

� fh^mey PRGEXV�
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We_dljhggh_�mkljhckl\h�ieZ\gh]h�imkdZ

CT-START CTS 2313

��� � =Z[Zjblgu_ jZaf_ju b fZkkZ

����� � JZaf_ju &7�67$57

• CTS 2313 : 37, 60, 86.

• CTS 2313 : 145, 211, 250.



11

We_dljhggh_�mkljhckl\h�ieZ\gh]h�imkdZ

CT-START CTS 2313

• CTS 2313 : 365, 530, 700, 900.
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We_dljhggh_�mkljhckl\h�ieZ\gh]h�imkdZ

CT-START CTS 2313

����� � LZ[ebpZ ]Z[Zjblguo jZaf_jh\ b fZkk

GhfbgZe CTS 2313 37 60 86 145 211 250 365 530 700 900

FhglZ`gu_ H1 336 350 350 385 385 385 300 300 300 300

L1 169 168 168 240 240 240 410 410 410 410

>bZf_lj \bglZ D1 6 6 6 6 6 6 12 12 12 12

H[sb_ H2 355 370 370 405 405 405 803 803 803 803

P2 235 235 235 265 265 265 365 365 365 365

L2 220 220 220 370 370 370 445 445 445 445

H3 50 50 50 90 90 90 340 340 340 340

P3 190 190 190 240 240 240 360 360 360 360

De_ffguc [ehd
mijZ\e_gby

L3 100 100 100 140 140 140 120 120 120 120

H4 15 15 15 20 20 20 42 45 45 45

P4 65 65 65 165 165 165 210 247 247 247

E4 65 65 65 120 120 120 85 99 99 99

Kh_^bg_gby k_-
l_\h]h iblZgby

L1, L2, L3

L4 45 45 45 50 50 50 110 97 97 97

H5 15 15 15 20 20 20 35 38 38 38

P5 65 120 120 185 185 185 47 43 43 43

E5 65 65 65 120 120 120 85 99 99 99

Kh_^bg_gby ib-
lZgby ^\b]Zl_ey
T1/U, T2/V, T3/W

L5 45 45 45 90 90 90 60 37 37 37

H6 25 25 25 40 40 40 300 300 300 300

P6 150 150 150 240 240 240 360 360 360 360

Kh_^bg_gby ib-
lZgby we_dljhg-
guo ko_f mijZ\-
e_gby 1�/���� <�

��� < L6 35 35 35 50 50 50 40 40 40 40

FZkkZ �d]� 9 9 9 25 25 25 55 55 65 65
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We_dljhggh_�mkljhckl\h�ieZ\gh]h�imkdZ

CT-START CTS 2313

� � F?O:GBQ?KD:Y MKL:GH<D:

• <eZ^_e_p beb ihevah\Zl_ev

g_k_l hl\_lkl\_gghklv aZ lh� qlh[u
mklZgh\dZ� mijZ\e_gb_ b h[kem`b-
\Zgb_ mkljhckl\Z ieZ\gh]h imkdZ b

^hihegbl_evgh]h h[hjm^h\Zgby d

g_fm \uihegyebkv \ khhl\_lkl\bb k aZdhgh^Z-
l_evkl\hf� dZkZxsbfky [_ahiZkghklb Z]j_]ZlZ

b i_jkhgZeZ� b ^_ckl\mxsbfb ghjfZlb\Zfb�
bf_xsbfb kbem gZ l_jjblhjbb dhgdj_lgh]h ]h-
km^Zjkl\Z�

• Mkljhckl\h ieZ\gh]h imkdZ ^he`gh mklZ-
gZ\eb\Zlvky \ lZdbo f_klZo� qlh[u hdjm`Zx-
sZy kj_^Z g_ kh^_j`ZeZ ijh\h^ysbo qZklbp�
iueb� ^ufZ� Z]j_kkb\guo \_s_kl\ b ]Zah\� Z
lZd`_ dhg^_gkZlZ �gZijbf_j� bf_lv aZsblm

deZkkZ � \ khhl\_lkl\bb kh klZg^ZjlZfb 8/ ���
b CEI 664.1).
Mkljhckl\h ieZ\gh]h imkdZ g_evay mklZgZ\eb-
\Zlv \ hiZkguo ahgZo� _keb lhevdh hgh g_ aZ-
dexq_gh \ ki_pbZevguc rdZn� < wlbo kemqZyo

mklZgh\dZ ^he`gZ [ulv k_jlbnbpbjh\ZgZ�

• ?keb \ f_kl_ mklZgh\db \hafh`gh gZeb-
qb_ dhg^_gkZlZ� g_h[oh^bfh mklZgZ\eb\Zlv

kbkl_fm gZ]j_\Zgby� dhlhjZy gZqbgZ_l jZ[h-
lZlv� dh]^Z mkljhckl\h ieZ\gh]h imkdZ g_ bk-
ihevam_lky� b hldexqZ_lky ijb _]h \dexq_gbb�
B^_Zevgh bkihevah\Zlv Z\lhfZlbq_kdh_

mijZ\e_gb_ ^Zgghc kbkl_fhc gZ]j_\Zgby�

• Dhjimk &76 ���� g_ y\ey_lky ih`ZjhaZ-
sbs_gguf� ihwlhfm fh`_l ihlj_[h\Zlvky bk-
ihevah\Zgb_ ki_pbZevgh]h ih`ZjhaZsbs_ggh-
]h rdZnZ�

��� � Hkfhlj ijb ihemq_gbb
I_j_^ mklZgh\dhc ijh\_jvl_�

− qlh h[hjm^h\Zgb_ g_ [ueh ih\j_`^_gh ijb ljZgk-
ihjlbjh\d_ �_keb bf_xlky dZdb_�eb[h ih\j_`^_-
gby� g_f_^e_ggh khh[sbl_ h[ wlhf \ ljZgkihjl-
gmx dhfiZgbx� aZgbfZ\rmxky i_j_\hadhc��

− qlh gZijy`_gb_ we_dljhk_lb khhl\_lkl\m_l lj_-
[m_fhfm ^ey mkljhckl\Z K7�67$57�

��� � JZkiZdh\dZ
Ijb jZkiZdh\d_ K7�67$57 gbdh]^Z g_ ke_^m_l i_j_-
f_sZlv mkljhckl\Z aZ dZdb_�eb[h we_f_glu ko_f�
de_ffgu_ [ehdb beb ijh\h^dm�
Ih]jmadm b jZa]jmadm \k_]^Z ke_^m_l \uihegylv� ihev-
amykv ki_pbZevguf h[hjm^h\Zgb_f �aZo\Zlu� kljhiu�
ih^t_fgu_ dhevpZ b l�i��

��� � F_ju [_ahiZkghklb ijb mklZgh\d_
Mkljhckl\h K7�67$57 ij_^gZagZq_gh ^ey fhglZ`Z gZ
kl_g_� MklZgZ\eb\Zcl_ mkljhckl\h \ \_jlbdZevghf ih-
eh`_gbb b kh[ex^Zcl_ ke_^mxsb_ f_ju ij_^hklh-
jh`ghklb�
− Ijb mklZgh\d_ K7�67$57 \ rdZnm hkh[_ggh_ \gb-

fZgb_ ke_^m_l m^_eylv h[_ki_q_gbx \ha^mrgh]h
ihlhdZ� g_h[oh^bfh]h ^ey hoeZ`^_gby� >ey ^hk-
lb`_gby wlh]h ke_^m_l h[_ki_qblv \hdjm]
K7�67$57 ^hklZlhqgh k\h[h^gh]h f_klZ� hkh[_g-
gh \ ahg_ hl\_jklbc ^ey aZ[hjZ b \uimkdZ \ha^moZ�

− HklZ\vl_ gZ^ mkljhckl\hf b ih^ gbf aZahj ijb-
[ebabl_evgh �� kf ijb ghfbgZe_ hl �� ^h ���� Hk-
lZ\vl_ hdheh �� kf gZ^ mkljhckl\hf b �� kf k dZ`-
^hc klhjhgu \ \_jog_c qZklb ^ey h[_ki_q_gby
ijbgm^bl_evghc \_glbeypbb ijb ghfbgZe_ hl ���
^h ����

− I_j_^ dj_ie_gb_f K7�67$57 m[_^bl_kv� qlh \u-
[jZggh_ f_klh aZsbs_gh hl iueb� Z]j_kkb\guo
bkiZj_gbc� \h^yguo [jua]� \b[jZpbb b ijyfuo
kheg_qguo emq_c�

− MklZgh\dm ke_^m_l \uihegylv k hkh[hc hklhjh`-
ghklvx� I_j_dhku beb \ha^_ckl\b_ kbevghc \b[-
jZpbb fh`_l ih\j_^blv we_f_glu hkgh\ghc ko_-
fu�

− HklZ\vl_ ^hklZlhqgh_ f_klh ^ey ^hklmiZ \hdjm]
K7�67$57 ^ey h[e_]q_gby ih^dexq_gby�

− Ijb mklZgh\d_ K7�67$57 \ rdZnm� m[_^bl_kv \
gZebqbb \_glbeypbb� ^hklZlhqghc ^ey hl\h^Z ba-
[uldZ l_ieZ�

GhfbgZe

K7-START
37 60 86 145 211 250 365 530 700 900

Ihl_jb �<l� 135 210 300 570 720 800 1500 2250 3000 4000
JZkoh^ \ha-
^moZ ijb ijb-
gm^bl� \_glb-
eypbb �e�k�

0 21 21 130 130 130 220 220 300 300

HKLHJH@GH�

< g_dhlhjuo kemqZyo l_fi_jZlmjZ dhjimkZ &76

���� ghfbgZehf hl �� ^h �� : fh`_l ^hklb]Zlv
���K�
− < kemqZ_ bkihevah\Zgby g_kdhevdbo mkljhckl\

CT�67$57 ^ey ij_^hl\jZs_gby i_j_]j_\Z bo ke_-
^m_l fhglbjh\Zlv jy^hf ^jm] k ^jm]hf k aZahjhf

f_`^m gbfb g_ f_g__ �� kf�

���� � FhglZ`

Mkljhckl\Z &7�67$57 ghfbgZehf hl �� ^h ��� ih-
klZ\eyxlky k dhfie_dlhf fhglZ`guo eZi�
<^\bgvl_ eZiu \ iZau� bf_xsb_ky \ jZ^bZlhj_� <ha-
fh`gh ihgZ^h[blky ijh[blv hl\_jklb_ \ jZ^bZlhj_
^ey nbdkZpbb eZiu b h[e_]q_gby fhglZ`Z &7�67$57 \
rdZnm�

− >ey fhglZ`guo p_e_c mkljhckl\Z &7�67$57
&76 ���� ghfbgZehf hl ��� ^h ��� : ihklZ\ey-
xlky k lZd_eZ`gufb ijhmrbgZfb� Bo ke_^m_l
bkihevah\Zlv ^ey i_j_f_s_gby mkljhckl\Z
ieZ\gh]h imkdZ�

− Ih^t_fgh_ h[hjm^h\Zgb_ ^he`gh [ulv jZk-
kqblZgh gZ \_k mkljhckl\Z ieZ\gh]h imkdZ �kf�
lZ[ebpm �������
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We_dljhggh_�mkljhckl\h�ieZ\gh]h�imkdZ

CT-START CTS 2313

� � IH>DEXQ?GB?

• <k_ kh_^bg_gby ^he`gu \u-
ihegylvky \ khhl\_lkl\bb k ^_ckl-
\mxsbf \ dhgdj_lghc klZg_ aZdh-
gh^Zl_evkl\hf� D wlbf jZ[hlZf hl-
ghkblky aZa_fe_gb_� iha\heyxs__

ba[_`Zlv ijbkmlkl\by k_l_\h]h beb ^jm]h]h dZ-
dh]h�eb[h hiZkgh]h ^ey q_eh\_dZ gZijy`_gby

gZ e_]dh^hklmiguo qZklyo mkljhckl\Z�

• GZijy`_gb_� ijbkmlkl\mxs__ \ ijh\h^d_

beb k_l_\uo kh_^bg_gbyo� kh_^bg_gbyo k ^\b-
]Zl_e_f� j_abklhjhf lhjfh`_gby beb nbevl-
jhf fh`_l ijb\_klb d we_dljbq_kdhfm m^Zjm kh

kf_jl_evguf bkoh^hf� Ba[_]Zcl_ ijbdhkgh\_-
gby d lhdh\_^msbf qZklyf�

• >ey [_ahiZkgh]h hldexq_gby mkljhckl\h

ieZ\gh]h imkdZ ^he`gh aZiblu\Zlvky q_j_a Z\-
lhfZlbq_kdbc \udexqZl_ev�

• Bklhqgbd iblZgby mkljhckl\Z ieZ\gh]h

imkdZ ^he`_g [ulv aZsbs_g hl i_j_]jmahd b

dhjhldbo aZfudZgbc�

• <hafh`ghklv hklZgh\Z mkljhckl\Z ieZ\-
gh]h imkdZ g_ h[_ki_qb\Z_l aZsblm hl \ukhdh]h

gZijy`_gby� ijbkmlkl\mxs_]h \ de_ffghf

[ehd_�

• Ihke_ hldexq_gby iblZgby i_j_^ kgylb_f

aZsblghc djurdb ih^h`^bl_ � fbgmlm�

• I_j_^ \uiheg_gb_f dZdbo�eb[h jZ[hl

m[_^bl_kv� qlh gZijy`_gb_ rbgu ihklhyggh]h

lhdZ gb`_ �� <�

• Ijh\_jvl_� qlh gZijy`_gb_ b ihlj_[ey_-
fuc mkljhckl\hf ieZ\gh]h imkdZ� Z lZd`_ ^\b-
]Zl_e_f lhd� kh\f_klbfu k iZjZf_ljZfb k_lb�

��� � Hkgh\gu_ j_dhf_g^Zpbb

− G_ ih^dexqZcl_ gbdZdhc dhg^_gkZlhj f_`^m \u-
oh^hf &7�67$57 b ^\b]Zl_e_f�

− Bkihevamcl_ \blmx iZjm ijh\h^h\ ^ey kh_^bg_gby
bklhqgbdZ iblZgby kh ko_fhc mijZ\e_gby�

− Bkihevamcl_ 5& p_ihqdb \ p_iyo dZlmrdb j_e_ beb
dhglZdlhjh\� mijZ\ey_fuo \uoh^guf kb]gZehf
CT-START.

− Ba[_]Zcl_ ijhdeZ^db ijh\h^db mijZ\e_gby b dZ-
[_e_c iblZgby \ h^ghf dhjh[_�

− Kh_^bg_gby k ieZlhc mijZ\e_gby ^he`gu \uihe-
gylvky wdjZgbjh\Zggufb \blufb dZ[_eyfb� WdjZg
^he`_g ih^dexqZlvky d de_ff_ aZa_fe_gby
CT�67$57 �lhevdh k h^ghc klhjhgu��

HKLHJH@GH�

Ijh\h^Z b dZ[_eb� ih^dexq_ggu_ d de_ffZf ko_-
fu mijZ\e_gby b iblZgby &7�67$57� ^he`gu \u-
^_j`b\Zlv l_fi_jZlmjm ����K

��� � De_ffgu_ [ehdb

JZkiheh`_gb_ de_ffguo [ehdh\ aZ\bkbl hl ghfbgZeZ &7�67$57�

����� � &7�67$57 ghfbgZehf hl �� ^h �� ����� � &7�67$57 ghfbgZehf hl ��� ^h ���
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����� � &7�67$57 ghfbgZehf hl ��� ^h ��� ��� � Ih^dexq_gb_ kbeh\uo dZ[_e_c

• Ihevah\Zl_ev g_k_l hl\_lkl\_gghklv aZ

ih^dexq_gb_ b aZsblm mkljhckl\Z ieZ\gh]h

imkdZ \ khhl\_lkl\bb k ^_ckl\mxsbf aZdhgh^Z-
l_evkl\hf b ghjfZlb\Zfb� bf_xsbfb kbem gZ

l_jjblhjbb dhgdj_lgh]h ]hkm^Zjkl\Z� Wlh hkh-
[_ggh \Z`gh ijb \u[hj_ lbiZ b k_q_gby dZ[_-
e_c� lbiZ b ghfbgZeZ ij_^hojZgbl_e_c� jZkp_-
ibl_ey� ko_fu aZsblu hl ml_q_d lhdZ gZ a_fex�

baheypbb b aZsblu hl i_j_]jmadb ih lhdm�

• Ijb\_^_ggZy gb`_ lZ[ebpZ kem`bl ebrv

^ey beexkljZpbb b g_ fh`_l gbdhbf h[jZahf

ih^f_gylv ^_ckl\mxsb_ klZg^Zjlu�

����� � Kbeh\u_ de_ffu

Z� HibkZgb_

D kh_^bg_gbyf iblZgby hlghkylky� � \oh^guo de_ffu��
� \uoh^guo de_ffu b � de_ffZ aZa_fe_gby�

H[hagZq_-
gb_

GZagZq_gb_ Nmgdpby

L1, L2, L3 <oh^

CT-START
Lj_onZagh_ iblZgb_ k iZ-
jZf_ljZfb� khhl\_lkl\mx-
sbfb ijb\_^_gguf \ jZa-

^_e_ ���

T1/U, T2/V,
T3/W

<uoh^

CT-START
IblZgb_ ^\b]Zl_ey �^\b]Z-

l_e_c�

AZa_fe_gb_ De_ffZ aZa_fe_gby gZ dhj-
imk_ &7�67$57

[� OZjZdl_jbklbdb [helh\h]h kh_^bg_gby \ aZ\b-
kbfhklb hl ghfbgZeZ &7�67$57�

37, 60, 86 ......................................................................M6
145, 211, 250 .................................................................M8
365, 530, 700, 900 .......................................................M12

����� � K_q_gb_ dZ[_e_c bklhqgbdZ iblZgby b ^\b]Zl_ey

Ih^dexqZxlky d /�� /�� /� b 7��8� 7��9� 7��:� khhl\_lkl\_ggh�

IehsZ^v k_q_gby \ ff
2 �hl^_evguc fgh]h`bevguc dZ[_ev�

GhfbgZe
6 10 16 25 35 50 70 95 120 150 185 240

37 98 160 255 390 520 690

60 170 260 355 465 640 840

86 175 235 310 430 565 670 770

145 240 315 375 430 510 600

211 Ij_^_e m\_ebq_gby l_fi_jZlmju 250 290 340 400

250
FZdkbfZevgZy ^ebgZ dZ[_e_c \ f_ljZo ijb iZ^_gbb gZijy`_gby �� 250 290 345

>ZggZy lZ[ebpZ gbdhbf h[jZahf g_ ^he`gZ bkihevah\Zlvky ^ey ih^f_gu ^_ckl\mxsbo \ ^Zgguc fhf_gl klZg^Zj-
lh\ b l_dklh\� Ijhdhgkmevlbjmcl_kv k ihklZ\sbdhf dZ[_e_c hlghkbl_evgh [he__ \ukhdbo ghfbgZeh\�

����� � IehsZ^v k_q_gby dZ[_ey aZa_fe_gby

�\ khhl\_lkl\bb kh klZg^Zjlhf 1) & �������

IehsZ^v k_q_gby

kbeh\h]h dZ[_ey 6

F_g__

�� ff
2

Hl �� ^h

35 f2
;he__

�� ff
2

IehsZ^v k_q_gby

dZ[_ey aZa_fe_gby
= S  �� ff

2 = 0.5 S
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����� � H[hagZq_gb_ 8� 5� ij_^hojZgbl_e_c

�[ukljh^_ckl\mxsb_ ij_^hojZgbl_eb�

− G_ kfhljy gZ [ukljh_ kjZ[Zlu\Zgb_ we_dljhgbdb�
lbjbklhju ^he`gu [ulv aZsbs_gu hl dhjhldh]h
aZfudZgby iml_f mklZgh\db ijZ\bevgh ih^h[jZg-
guo [ukljh^_ckl\mxsbo ij_^hojZgbl_e_c� < ijh-
lb\ghf kemqZ_ ba�aZ dhjhldh]h aZfudZgby fh`_l
\uclb ba kljhy kbeh\hc fhkl�

− GhfbgZe 8� 5� ij_^hojZgbl_e_c hij_^_ey_lky
pbdehf imkdZ b \_ebqbghc ,

2
W lbjbklhjZ�

GhfbgZe OZjZdl_jbklbdb

Lbi ij_^hojZ-
gbl_ey

BUSSMANN
37 ���$ � ��� < ��� F ����

60 ���$ � ��� < ��� F ����

86 ���$ � ��� < ��� F ����

145 ���$ � ��� < ��� F ����

211 ���$ � ��� < ��� F ����

250 ���$ � ��� < ��� F ����

365 ���$ � ��� < ��� F ����

530 ���$ � ��� < ��� F ����

700 ����$ � ��� < ��� F ����

900 ����$ � ��� < ��� F ����

Khhl\_lkl\mxsbc
fbdjhi_j_dexqZl_ev

170 H 0069

IJBF?Q:GB?�

− Ijb\_^_ggu_ \ur_ h[hagZq_gby fh]ml ih^\_j]Z-
xlky baf_g_gbyf k p_evx mq_lZ ihke_^gbo ^hklb-
`_gbc l_ogheh]bb b g_ fh]ml jZkkfZljb\Zlvky dZd
jZa b gZ\k_]^Z mklZgh\e_ggu_�

− >ey ghfbgZeh\ hl �� ^h ��� kf� jZa^_e ��� � �Kb-
eh\u_ ij_^hojZgbl_eb 85�67$57�� >ey ghfbgZ-
eh\ hl ��� ^h ��� ij_^hojZgbl_eb fhglbjmxlky gZ
CT�67$57 klZg^Zjlgh�

��� � Kh_^bg_gby iblZgby we_dljhgguo ko_f

mijZ\e_gby

• IblZgb_ ko_f mijZ\e_gby ^he`gh [ulv

aZsbs_gh � ij_^hojZgbl_eyfb lbiZ *,

3.15 A.

����� � HibkZgb_ de_ffgh]h [ehdZ

H[t_^bgy_l � \bglh\u_ de_ffu� dhlhju_ ^himkdZxl
ih^dexq_gb_ klZg^Zjlgh]h dZ[_ey k_q_gb_f ��� ff

2:

H[hagZq_-
gb_

Nmgdpby
We_dljbq_kdb_

oZjZdl_jbklbdb

1�/ � ��� <
H^ghnZagh_ iblZgb_
��� < � ��� ����� =p

1�/ � ��� <

IblZgb_ we_d-
ljhggh]h [ehdZ
mijZ\e_gby b
\_glbeylhjZ

H^ghnZagh_ iblZgb_
��� < � ��� ����� =p

����� � IehsZ^v k_q_gby dZ[_ey

- GhfbgZeu hl �� ^h ��� � ��� ff
2

- GhfbgZeu hl ��� ^h ���� ��� ff
2

>ey ih^dexq_gby bkihevamcl_ \blmx iZjm ijh\h^h\�

����� � I_j_fuqdZ \u[hjZ gZijy`_gby

>ey ghfbgZeh\ ��� �� b �� m[_^bl_kv� qlh i_j_fuqdZ
\u[hjZ gZijy`_gby ij_^\Zjbl_evgh mklZgh\e_gZ \
khhl\_lkl\mxs__ iheh`_gb_� Ijh\_jvl_ lZd`_� qlh
iblZgb_ ih^dexq_gh d khhl\_lkl\mxsbf de_ffZf� I_-
j_fuqdZ \u[hjZ gZijy`_gby jZkiheZ]Z_lky gZ i_qZl-
ghc ieZl_ jy^hf k de_ffguf [ehdhf iblZgby we_d-
ljhgguo ko_f mijZ\e_gby�

&7�67$57 ihklZ\ey_lky k i_j_fuqdhc� mklZgh\-
e_gghc \ ihabpbx� khhl\_lkl\mxsmx gZijy`_gbx

iblZgby ��� <�

IeZlZ ljZgknhjfZlhjZ bklhqgbdZ iblZgby

����� � AZa_fe_gb_

AZa_fe_gb_ ^he`gh \uihegylvky \ lhqd_ h[s_]h aZ-
a_fe_gby mkljhckl\Z �3(��
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��� � Ih^dexq_gb_ ^bklZgpbhgghc kbkl_fu mijZ\e_gby

����� � HibkZgb_ de_ffgh]h [ehdZ

JZkiheZ]Z_lky \ gb`g_c qZklb fh^mey mijZ\e_gby� De_ffguc [ehd khklhbl ba �� \bglh\uo de_ff� d dhlhjuf fh`-
gh ih^kh_^bgblv klZg^Zjlgu_ dZ[_eb k fZdkbfZevguf ihi_j_qguf k_q_gb_f ��� ff

2.

����� � HibkZgb_ de_ff

H[hagZq_-
gb_

�

de_ffu
GZagZq_gb_ Nmgdpby�oZjZdl_jbklbdZ

1

2

D � j_e_

GhjfZevgh aZfdgmlu_ dhglZd-
lu � jZafudZxlky ijb hldex-

q_gbb &7�67$57<
u
o
h
^
u

3

4

D� ijh]jZffbjm_fh_ \uoh^-
gh_ j_e_

FZdk� gZijy`_gb_ ��� < i_j_f_ggh]h lhdZ

Dhffmlbjm_fuc lhd� � : ijb g_bg^mdlb\ghc
gZ]jmad_

5 De_ffZ aZa_fe_gby Ih^dexq_gb_ wdjZgZ

Run

Stop

Com

6

7

8

<oh^u mijZ\e_gby
imkd�hklZgh\

>ey dghihd k nbdkZpb_c�

de_ffu ��� kh_^bg_gu i_j_fuqdhc

de_ffu ��� dhfZg^Z gZ imkd� aZfdgmlu Imkd

jZahfdgmlu Klhi

>ey dghihd [_a nbdkZpbb�

ijb dhfZg^_ gZ imkd djZldh\j_f_ggh aZfu-
dZxlky de_ffu ���

ijb dhfZg^_ gZ hklZgh\ djZldh\j_f_ggh jZa-
fudZxlky de_ffu ���

Reset 9 <oh^ k[jhkZ ihke_
hldexq_gby

DjZldh\j_f_ggh aZfudZ_l de_ffm � b h[smx�

Com 10 H[sZy de_ffZ Hihjgh_ gZijy`_gb_ we_dljhgghc ko_fu

Inhibit 11 <oh^ Z\Zjbcgh]h hklZgh\Z

:\Zjbcguc hklZgh\ ijb jZafudZgbb i_j_fuqdb�
mklZgh\e_gghc f_`^m de_ffZfb �� b h[s_c�

G_f_^e_gguc b ijyfhc aZij_l hldju\Zgby lbjb-
klhjh\�

<
o
h
^
u

12 De_ffZ aZa_fe_gby Ih^dexq_gb_ wdjZgZ

 >Zggh_ j_e_ fh`_l [ulv kdhgnb]mjbjh\Zgh dZd ijh]jZffbjm_fh_ ijb bkihevah\Zgbb \ughkghc iZg_eb mijZ\e_-
gby�

����� � <u[hj dZ[_ey mijZ\e_gby

Kh_^bg_gby ^bklZgpbhggh]h mijZ\e_gby ke_^m_l \uihegylv wdjZgbjh\Zgguf \bluf dZ[_e_f� wdjZg aZa_fey_lky
lhevdh k h^ghc klhjhgu iml_f ih^dexq_gby d bf_xs_cky de_ff_ aZa_fe_gby�
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��� � KlZg^Zjlgu_ kh_^bg_gby

����� � Ko_fZ klZg^Zjlguo kh_^bg_gbc
GZijy`_gb_ k_l_\h]h iblZgby ��� <� kb]gZeu mijZ\e_gby imkd�klhi � hl dghihd [_a nbdkZpbb�

����� � J_dhf_g^Zpbb

DF� DhglZdlhj DF bkihevam_lky ^ey ih^Zqb b hldex-
q_gby iblZgby hl kbeh\h]h fh^mey &7�67$57� Hg
mijZ\ey_lky \g_rg_c ko_fhc aZsblu�
Ijbf_qZgb_ �� Kb]gZeu mijZ\e_gby ^\b]Zl_e_f \u-
^Zxlky ijb ihfhsb dghihd imkdZ�hklZgh\Z� ih^dex-
q_gguo d de_ffghfm [ehdm ieZlu mijZ\e_gby �de_ffu
6, 7, 8).
Ijbf_qZgb_ �� ;ukljh^_ckl\mxsb_ ij_^hojZgbl_eb
�8� 5�� ) y\eyxlky ^hihegbl_evgufb ^ey mkljhckl\ k
ghfbgZehf hl �� ^h ���� Hgb ihklZ\eyxlky \f_kl_ k
bo fhglZ`gufb ijbkihkh[e_gbyfb �kf� jZa^_eu ��� b
7.6).

?keb [ukljh^_ckl\mxsb_ ij_^hojZgbl_eb g_ bkihev-
amxlky� \f_klh jZafudZl_ey 46 ke_^m_l bkihevah\Zlv
Z\lhfZlbq_kdbc \udexqZl_ev�
Kh_^bg_gby f_`^m ij_^hojZgbl_eyfb b &7�67$57
ke_^m_l ^_eZlv ih \hafh`ghklb gZb[he__ dhjhldbfb�
IblZgb_ we_dljhggh]h [ehdZ fh`_l hkms_kl\eylvky
dZd hl bklhqgbdZ iblZgby mkljhckl\Z� lZd b hl hl^_ev-
gh]h bklhqgbdZ� IblZgb_ ih^dexqZ_lky d bf_xsbfky
de_ffZf �1�/���� < � ��� <��
IblZgb_ ko_fu mijZ\e_gby ^he`gh [ulv aZsbs_gh �
ij_^hojZgbl_eyfb lbiZ *, ���� $ �dhffmlbjm_fZy
fhsghklv  ��� d$��
>ey mkljhckl\ k ghfbgZeZfb hl �� ^h �� mklZgh\bl_
i_j_fuqdm \ iheh`_gb_� khhl\_lkl\mxs__ gm`gh-
fm gZijy`_gbx iblZgby�
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��� � Ki_pbZevgu_ kh_^bg_gby

����� � H[sb_ ijbf_ju

<:JB:GLU A:F?Q:GBY

Bkihevah\Zgb_ jmqgh]h \udexqZl_ey �beb \udexqZl_ey�ij_^hojZgbl_ey�

− Fh`gh h[hclbkv [_a bkihevah\Zgby dhglZdlhjZ gZ
\oh^_ \ kemqZ_ bkihevah\Zgby jZkp_ibl_ey beb
jZafudZl_ey�ij_^hojZgbl_ey khhl\_lkl\mxs_]h
ghfbgZeZ�

− JZafudZgb_ p_ib Z\Zjbcgh]h hklZgh\Z aZij_sZ_l
hldju\Zgb_ lbjbklhjh\ �[_a dhfZg^u fbdjhijhp_k-
khjZ��

− G_h[oh^bfh \u[jZlv ghfbgZe l_ieh\hc aZsblu Z\-
lhfZlbq_kdh]h \udexqZl_ey lZd� qlh[u ijb dhlhjhc
imkdh\hc lhd mdZaZgghc \_ebqbgu b ^ebl_evghklb g_
ijb\h^be d _]h kjZ[Zlu\Zgbx�

Bkihevah\Zgb_ Z\lhfZlbq_kdh]h \udexqZl_ey� h[hjm^h\Zggh]h \udexqZxs_c dZlmrdhc
�beb \udexqZl_ey�ij_^hojZgbl_ey�

− Ij_^ihqlbl_evgh bkihevah\Zlv gZ^_`gmx kbkl_fm k
\udexqZxs_c dZlmrdhc�

− K[jhk Z\lhfZlbq_kdh]h \udexqZl_ey beb jZafudZ-
l_ey ^he`_g \uihegylvky \jmqgmx�

− L_ieh\Zy aZsblZ Z\lhfZlbq_kdh]h \udexqZl_ey
^he`gZ mqblu\Zlv \_ebqbgm b ^ebl_evghklv imkdh-
\h]h lhdZ�
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<:JB:GLU A:F?Q:GBY

Kb]gZeu mijZ\e_gby imkd�klhi q_j_a dhglZdl k kZfh[ehdbjh\dhc

Kh_^bgbl_ i_j_fuqdhc de_ffu � b � fh^mey mijZ\e_-
gby�

− Ih^Zcl_ dhfZg^m gZ imkd q_j_a de_ffu � b � �dhg-
lZdl D: aZfdgml  Imkd��

− Kbkl_fZ mijZ\e_gby ^he`gZ ijh_dlbjh\Zlvky

lZd� qlh[u dhglZdlu D: jZafudZebkv ijb \ha-
gbdgh\_gbb g_bkijZ\ghklb�

Lj_onZagh_ k_l_\h_ gZijy`_gb_ iblZgby ��� <

− M^Zebl_ ieZklfZkkh\mx aZsblm k de_ffu ��� < b
\hkihevamcl_kv de_ffZfb 1�/���� < ^ey ih^dexq_-
gby iblZgby we_dljhggh]h [ehdZ mijZ\e_gby�

− <gbfZgb_� >ey mkljhckl\ &7�67$57 ghfbgZeZfb
hl �� ^h �� m[_^bl_kv� qlh i_j_fuqdZ gZoh^blky \
iheh`_gbb� khhl\_lkl\mxs_f ��� <�

− J_dhf_g^m_lky ih^dexqZlv iblZgb_ d [ehdm mijZ\-
e_gby ^h ]eZ\gh]h dhglZdlhjZ ^ey lh]h� qlh[u ieZlZ
mijZ\e_gby hklZ\ZeZkv ih^ gZijy`_gb_f ijb jZa-
fudZgbb dhglmjZ iblZgby kbeh\hc qZklb�

K_l_\h_ iblZgb_ k ^jm]bf gZijy`_gb_f� hlebqguf hl ��� < beb ��� <

− Bkihevamcl_ Z\lhljZgknhjfZlhj ^ey ij_h[jZah\Z-
gby bf_xs_]hky gZijy`_gby \ gZijy`_gb_� jZ\gh_
��� <� M^Zebl_ ieZklfZkkh\mx aZsblm k de_ffu
��� < b ih^dexqbl_ \uoh^ ljZgknhjfZlhjZ d de_f-
fZf 1�/���� < bklhqgbdZ iblZgby we_dljhggh]h [eh-
dZ mijZ\e_gby�

− >ey hij_^_e_gby fhsghklb Z\lhljZgknhjfZlhjZ
\hkihevamcl_kv mdZaZggufb agZq_gbyfb wg_j]hih-
lj_[e_gby �kf� jZa^_e �����

− Ih`ZemcklZ� h[jZlbl_kv d ki_pbZebklZf &21752/
7(&+1,48(6 ih ih\h^m ihklZ\db Z\lhljZgknhjfZ-
lhjZ�

− <gbfZgb_� >ey mkljhckl\ &7�67$57 ghfbgZeZfb
hl �� ^h �� m[_^bl_kv� qlh i_j_fuqdZ gZoh^blky \
iheh`_gbb� khhl\_lkl\mxs_f ��� <�

− J_dhf_g^m_lky ih^dexqZlv iblZgb_ d [ehdm mijZ\-
e_gby ^h ]eZ\gh]h dhglZdlhjZ ^ey lh]h� qlh[u ieZlZ
mijZ\e_gby hklZ\ZeZkv ih^ gZijy`_gb_f ijb jZa-
fudZgbb dhglmjZ iblZgby kbeh\hc qZklb�

����� � >jm]b_ kh_^bg_gby

Ih aZdZam fh`gh \uihegblv ^jm]b_ ki_pbZevgu_ kh_^bg_gby� lZdb_� dZd�

− Ihke_^h\Zl_evguc imkd g_kdhevdbo ^\b]Zl_e_c k h^gbf mkljhckl\hf &7�67$57 �dZkdZ^gh_ ih^dexq_gb_��

− H^gh\j_f_ggh_ mijZ\e_gb_ g_kdhevdbfb ^\b]Zl_eyfb k h^gbf mkljhckl\hf &7�67$57�

− MijZ\e_gb_ ^\mokdhjhklgufb ^\b]Zl_eyfb k ^\mfy h[fhldZfb�

− MijZ\e_gb_ ^\mokdhjhklgufb ^\b]Zl_eyfb lbiZ 'DOKDQGHU�

− MijZ\e_gb_ lhjfhahf ^\b]Zl_ey b l�^�
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��� � JZ^bhqZklhlgu_ ihf_ob

����� � Ihf_ohmklhcqb\hklv

&7�67$57 fh^_eb &76 ���� khhl\_lkl\m_l f_`^mgZjh^guf klZg^ZjlZf ih ihf_ohmklhcqb\hklb�

KlZg^Zjl Lbi g_\hkijbbfqb\hklb Ijbf_g_gb_ Mjh\_gv

(1 ��������� We_dljhklZlbq_kdbc jZajy^ Dhjimk h[hjm^h\Zgby
Mjh\_gv � �ijhfure_g-

guc�

(1 ��������� Baemq_gb_ gZ jZ^bhqZklhlZo Dhjimk h[hjm^h\Zgby
Mjh\_gv � �ijhfure_g-

guc�

(19 ����� Baemq_gb_ gZ jZ^bhqZklhlZo Dhjimk h[hjm^h\Zgby
Mjh\_gv � �ijhfure_g-

guc�

(19 ����� BkimkdZgb_ gZ jZ^bhqZklhlZo
DZ[_eb mijZ\e_gby b ib-

lZgby
Mjh\_gv � �ijhfure_g-

guc�

DZ[_eb mijZ\e_gby
Mjh\_gv � �ijhfure_g-

guc�
(1 ���������

Ihke_^h\Zl_evgu_ [uklju_ i_j_oh^-
gu_ j_`bfu

DZ[_eb iblZgby
Mjh\_gv � �ijhfure_g-

guc�

(1 �������

KlZg^Zjlu ih hij_^_e_gguf \b^Zf g_-
\hkijbbfqb\hklb�
qZklv �� `beu_ ahgu� dhff_jq_kdb_ ah-
gu b e_]dZy ijhfure_gghklv�

- Khhl\_lkl\m_l

(1 �������

KlZg^Zjlu ih hij_^_e_gguf \b^Zf g_-
\hkijbbfqb\hklb�
qZklv �� ijhfure_ggZy kj_^Z�
DZkZ_lky [Zah\uo klZg^Zjlh\� \u^_e_g-
guo kbf\hehf �

- Khhl\_lkl\m_l

����� � GZ\_^_ggu_ b baemqZ_fu_ ihf_ob

?keb iheghklvx \uihegyxlky \k_ j_dhf_g^Zpbb ih \uiheg_gbx ijh\h^db� mkljhckl\h &7�67$57 &76 ���� [m^_l
khhl\_lkl\h\Zlv klZg^ZjlZf ih mjh\gx gZ\_^_gguo ihf_o�

KlZg^Zjlu Ihf_ob Mjh\_gv

EN55011 GZ\_^_ggu_ hl bklhqgbdZ iblZgby \ ^bZiZahg_ qZklhl hl ��� d=p ^h �� F=p Khhl\_lkl\m_l

EN55011 BaemqZ_fu_ \ ^bZiZahg_ qZklhl hl �� ^h ���� F=p Khhl\_lkl\m_l
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� � <<H> MKLJHCKL<: < WDKIEM:L:PBX

• < mkljhckl\Zo ieZ\gh]h imkdZ
bkihevam_lky \kljh_ggh_ ijh-
]jZffgh_ h[_ki_q_gb_� gZkljhcdZ
dhlhjh]h hkms_kl\ey_lky k ihfh-

svx baf_g_gby iZjZf_ljh\�

• OZjZdl_jbklbdb aZ\bkyl hl mklZgh\e_gguo
iZjZf_ljh\�

• G_ijZ\bevgZy mklZgh\dZ iZjZf_ljh\ fh-
`_l bf_lv djZcg_ g_[eZ]hijbylgu_ ihke_^kl-
\by dZd ^ey i_jkhgZeZ� lZd b ^ey h[hjm^h\Z-
gby�

• MklZgh\dZ iZjZf_ljh\ mkljhckl\Z ieZ\-
gh]h imkdZ ^he`gZ \uihegylvky lhevdh hiul-
guf b d\Zebnbpbjh\Zgguf i_jkhgZehf�

• I_j_^ ih^Zq_c iblZgby d &7�67$57 m[_-
^bl_kv \ ijZ\bevghklb \uiheg_gby kh_^bg_-
gbc iblZgby �dZd kh klhjhgu &7�67$57� lZd b kh
klhjhgu ^\b]Zl_ey�� Z lZd`_ \ lhf� qlh \jZ-
sZxsb_ky qZklb f_oZgbq_kdb aZsbs_gu�

• Ijb ih^Zq_ iblZgby m[_^bl_kv� qlh kem-
qZcguc imkd g_\hafh`_g�

��� � Ijhp_^mjZ mklZgh\db iZjZf_ljh\

− Ex[hc nmgdpbb beb mklZgh\e_gghfm iZjZf_ljm

ijbk\Zb\Z_lky ghf_j beb Z^j_k.

Ijbf_j� GhfbgZevguc lhd ^\b]Zl_ey

,Q  Z^j_k ��  :�

− DZ`^uc Z^j_k bf__l khhl\_lkl\mxsbc dh^ beb

\_ebqbgm� gZau\Z_fmx _]h kh^_j`bfuf� Kh^_j-
`bfh_ dh^bjm_lky� bkoh^y ba lh]h� qlh [Zah\h_ ba-
^_eb_ bf__l lhevdh h^bg ^bkie_c �kf� lZ[ebpm \
jZa^_e_ �������

Ijbf_j�

• GhfbgZevguc lhd ^\b]Zl_ey ,Q jZ\_g ��� hl gh-
fbgZeZ &7�67$57� kh^_j`bfh_ Z^j_kZ :� = 85 =
dh^ 7.

• MklZgh\dZ iZjZf_ljh\ &7�67$57 ijhbkoh^bl im-
l_f ijbk\Zb\Zgby jZaebqguf Z^j_kZf agZq_gbc�
khhl\_lkl\mxsbf dhgdj_lghfm ijbf_g_gbx� Ijh-
]jZffbjh\Zgb_ hkms_kl\ey_lky k iZg_eb mijZ\-
e_gby� bf_xs_c ljb deZ\brb�

< p_eyo h[_ki_q_gby [_ahiZkghklb �kemqZcgZy dhfZg-
^Z imkdZ� j_dhf_g^m_lky ijh]jZffbjh\Zlv &7-START
k hldexqzgghc kbeh\hc qZklvx �/��/��/���

��� � DeZ\brb�^bkie_c

K_fbk_]f_glguc ^bkie_c

• <uk\_qb\Zxlky iZjZf_lju b bo kh^_j`bfh_�

• Bg^bdZpby hldexq_gby�

DeZ\brb 02'(�0(0

• I_j_dexq_gb_ f_`^m j_`bfZfb kqblu\Zgby b baf_g_-
gby iZjZf_ljh\�

• AZihfbgZgb_ \\_^_gguo gZkljh_d�

DeZ\brZ ▲

• Ijhkfhlj iZjZf_ljh\ beb m\_ebq_gb_ bo kh^_j`bfh]h�

DeZ\brZ#

• I_j_oh^ hl Z^j_kZ iZjZf_ljZ d _]h kh^_j`bfhfm.

>_kylbqgZy lhqdZ

• MdZau\Z_l gZ mklZgh\e_gguc j_`bf� j_`bf kqblu\Zgby

beb j_`bf baf_g_gby �aZibkb�.

>hklmi d deZ\brZf hldju\Z_lky eb[h iml_f m^Ze_gby i_j_^g_c djurdb� eb[h ijb ihfhsb ieZklfZkkh\hc hl\_jl-
db� ijbeZ]Z_fhc d &7�67$57�
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��� � Bg^bdZpby khklhygby
JZaebqgu_ jZ[hqb_ khklhygby h[hagZqZxlky dhf[bgZpb_c k_fbk_]f_glgh]h ^bkie_y b ^_kylbqghc lhqdb� H[jZlb-
l_kv d ke_^mxs_c lZ[ebp_�

Khklhygb_
^bkie_y

Khklhygb_
^_kylbqghc lhqdb

J_`bf Ijbf_qZgby

Ihklhyggh

\dexq_g
Ih]Zr_gZ Kqblu\Zgb_

<u[hj iZjZf_ljZ ^ey \u\h^Z gZ ^bkie_c� ihlj_[ey_fuc lhd�
ihlj_[ey_fZy fhsghklv beb jZ[hqbc j_`bf kbkl_fu�

Fb]Z_l Ih]Zr_gZ
Hldexq_gb_ ih

hrb[d_
Ihi_j_f_ggh_ \uk\_qb\Zgb_ � mkeh\guo h[hagZq_gbc dh^Z hl-
dexq_gby

Fb]Z_l =hjbl Baf_g_gb_ �Z^j_kZ�
<uk\_qb\Z_lky Z^j_k� �:� q_j_^m_lky k \uk\_qb\Zgb_f ghf_jZ
Z^j_kZ�

Ihklhyggh
\dexq_g

Fb]Z_l
Baf_g_gb_ �kh^_j-

`bfh]h�
<uk\_qb\Z_lky kh^_j`bfh_� dh^bjh\ZggZy \_ebqbgZ� dhlhjZy
ih^\_j]Z_lky baf_g_gbx�

Ihklhyggh
\dexq_g

=hjbl
Baf_g_gb_ �aZihfb-

gZgb_�
<uk\_qb\Z_lky kh^_j`bfh_� dh^bjh\ZggZy \_ebqbgZ� dhlhjZy
[ueZ khojZg_gZ \ iZfylb�

��� � <dexq_gb_ we_dljhggh]h [ehdZ
mijZ\e_gby

����� � Ijh\_jdZ
I_j_^ \dexq_gb_f ijh\_jvl_�

− Khhl\_lkl\b_ \_ebqbg gZijy`_gby bklhqgbdZ ib-
lZgby b gZijy`_gby iblZgby we_dljhggh]h [ehdZ
mijZ\e_gby�

− LsZl_evghklv kh_^bg_gby� de_ff 1�/ � ��� <� _k-
eb gZijy`_gb_ iblZgby gZoh^blky \ ^bZiZahg_ hl
��� ^h ��� <� 1�/ � ��� <� _keb gZijy`_gb_ iblZ-
gby e_`bl \ ^bZiZahg hl ��� ^h ��� <� �Ijbf_qZ-
gb_� Ijb ^jm]bo agZq_gbyo gZijy`_gby bkihevamc-
l_ Z\lhljZgknhjfZlhj��

− Iheh`_gb_ i_j_fuqdb ieZlu iblZgby we_dljhggh-
]h mijZ\eyxs_]h [ehdZ� HgZ ^he`gZ khhl\_lkl\h-
\Zlv gZijy`_gbx iblZgby �^ey ghfbgZeh\ hl �� ^h
86).

− IjZ\bevghklv aZa_fe_gby dhjimkZ &7�67$57�
− Hlkmlkl\b_ dhjhldbo aZfudZgbc beb gZjmr_gbc

aZa_fe_gby \ ijh\h^d_�

����� � Ijhp_^mjZ ih^dexq_gby

− <dexqbl_ we_dljhgguc [ehd mijZ\e_gby
CT-START.

− K_fbk_]f_glguc ^bkie_c aZjZ[hlZ_l b gZ g_f [m-
^_l hlh[jZ`Zlvky� K.

− GZ`fbl_ deZ\brm 02'�0(0 ^ey \oh^Z \ j_`bf
baf_g_gby �aZibkb��

Ijbf_qZgb_� Ijb ih^Zq_ iblZgby d &7�67$57� hkgZ-
s_ggh]h \ughkghc iZg_evx mijZ\e_gby �&'&�67$57�
gZ ^bkie__ fh`_l ihy\blvky� Z aZl_f bkq_agmlv gZ^-
ibkv �)DXOW VHULDO OLQN� �g_bkijZ\ghklv ihke_^h\Zl_ev-
ghc ebgbb k\yab�� LZdZy bg^bdZpby y\ey_lky ghjfZev-
ghc b mdZau\Z_l gZ j_`bf ijh\_jdb ihke_^h\Zl_evghc
ebgbb� >ebl_evghklv l_klbjh\Zgby aZ\bkbl hl dhebq_-
kl\Z bkihevam_fh]h ^hihegbl_evgh]h h[hjm^h\Zgby�

��� � Ijh]jZffbjh\Zgb_

• AgZq_gby iZjZf_ljh\ ^\b]Zl_-
ey \ebyxl gZ aZsblm ^\b]Zl_ey b
[_ahiZkghklv \k_c kbkl_fu�

• MklZgZ\eb\Z_fu_ agZq_gby
iZjZf_ljh\ ^he`gu [jZlvky k rbev^bdZ ^\b-
]Zl_ey�

• >ey lh]h� qlh[u ihemqblv ijb_fe_fu_
oZjZdl_jbklbdb iZjZf_lju ^\b]Zl_ey ^he`gu
[ulv mklZgh\e_gu k lhqghklvx fbgbfmf ���
hl ghfbgZevguo agZq_gbc�

����� � I_j_q_gv Z^j_kh\ b h[hagZq_gbc

:�� GhfbgZevguc lhd ^\b]Zl_ey� ,Q
− MklZgh\dZ ghfbgZevgh]h lhdZ ^\b]Zl_ey� ihklZ\-

ey_fh]h k &7�67$57�
− <uqbkey_lky dZd ijhp_gl hl ghfbgZevgh]h lhdZ

CT�67$57 b hdjm]ey_lky ^h [eb`Zcr_]h qbkeZ�
djZlgh]h ��

Ijbf_j� ��� &7�67$57� ��� : ^\b]Zl_ev
,Q  �������  �������������hdjm]ey_lky ^h ��������dh^ 8

:�� Imkdh\hc lhd
− Lhd� ihlj_[ey_fuc ^\b]Zl_e_f kjZam `_ ihke_

\u^Zqb dhfZg^u �imkd��
− <ujZ`Z_lky \ ijhp_glZo hl ghfbgZevgh]h lhdZ

^\b]Zl_ey�
− >he`_g [ulv dZd fh`gh f_gvr_� gh \k_ `_ h[_k-

i_qb\Zlv \jZs_gb_ ^\b]Zl_ey ijb \u^Zqb kb]gZeZ
gZ imkd�

:�� <j_fy imkdh\hc jZfiu
− <j_fy� aZ dhlhjh_ lhd ^\b]Zl_ey baf_gy_lky hl

agZq_gby imkdh\h]h lhdZ �:�� ^h agZq_gby ij_-
^_evgh]h lhdZ �:���

− J_]mebjh\dZ �ieZ\ghklb� imkdZ� \ujZ`_ggZy \ k_-
dmg^Zo�

− G_ ij_^klZ\ey_l kh[hc j_Zevgh_ \j_fy imkdZ�

:�� Ij_^_evguc lhd
− <ujZ`Z_lky \ ijhp_glZo hl ghfbgZevgh]h lhdZ

^\b]Zl_ey�
− Hij_^_ey_l fZdkbfZevguc \uoh^ghc lhd

CT-START.
− >he`_g [ulv dZd fh`gh f_gvr_� gh \k_ `_ h[_k-

i_qb\Zlv imkd ^Z`_ ijb kZfuo `_kldbo jZ[hqbo
mkeh\byo�

− Ij_^_evguc lhd ^_ckl\m_l \h \k_o jZ[hqbo j_`b-
fZo�

:�� <dexq_gb_ ju\dhf �dbdklZjl�
− <hafh`ghklv jZaj_r_gby beb aZij_s_gby nmgd-

pbb \dexq_gby ju\dhf�
− Ihegh_ gZijy`_gb_ ijbdeZ^u\Z_lky d ^\b]Zl_ex

\ l_q_gb_ lj_o i_jbh^h\ lhdZ k_lb� aZ dhlhjuf
ke_^m_l j_`bf ieZ\gh]h imkdZ�

− Ijbf_j ijbf_g_gby� Z]j_]Zlu� dhlhju_ bf_xl
l_g^_gpbx d aZdebgb\Zgbx ijb hklZgh\d_�

:�� FZdkbfZevgh_ \j_fy imkdZ
− &7�67$57 hldexqblky� _keb \j_fy imkdZ ihke_

ihemq_gby kb]gZeZ �imkd� ij_\ukbl ^Zggh_ aZijh-
]jZffbjh\Zggh_ agZq_gb_�

− >ey ijh]jZffbjh\Zgby ^Zgghc \_ebqbgu hij_^_-
ebl_ ^ebl_evghklv imkdZ ijb gZb[he__ ly`_euo
mkeh\byo b mklZgh\bl_ :� g_fgh]h [hevr_ wlh]h
agZq_gby�

− Ijbf_j� FZdkbfZevgh wnn_dlb\gh_ \j_fy imkdZ
khklZ\ey_l �� k_dmg^� hlj_]mebjmcl_ aZsblm fZd-
kbfZevgh]h \j_f_gb imkdZ gZ �� k_dmg^� dh^ ��
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:�� L_ieh\Zy aZsblZ ^\b]Zl_ey b aZsblZ hl [ehdb-
jh\db jhlhjZ
− <hafh`ghklv \dexq_gby b hldexq_gby wlbo ^\mo

\b^h\ aZsblu�
− L_ieh\Zy aZsblZ ^\b]Zl_ey ^he`gZ [ulv \dexq_-

gZ� _keb \ dhglmj_ iblZgby ^\b]Zl_ey hlkmlkl\m_l
l_ieh\h_ j_e_�

:�� JZaj_r_gb_ kjZ[Zlu\Zgby ijb ihgb`_gghc gZ-
]jmad_�i_j_]jmad_
− <hafh`ghklv \dexq_gby b hldexq_gby aZsblu ijb

ihgb`_gghc gZ]jmad_�i_j_]jmad_�
− Dh]^Z ^ZggZy nmgdpby \dexq_gZ� &7�67$57 hl-

dexqZ_lky� _keb ihlj_[ey_fZy ^\b]Zl_e_f fhs-
ghklv [hevr_ ihjh]h\h]h agZq_gby� mklZgh\e_ggh-
]h \ Z^j_k_ :�� beb f_gvr_ ihjh]h\h]h agZq_gby�
mklZgh\e_ggh]h \ Z^j_k_ :K.

− G_baf_gy_fZy \j_f_ggZy aZ^_j`dZ i_j_^ hldex-
q_gb_f jZ\gZ � k_dmg^Zf�

:�� Ihjh] kjZ[Zlu\Zgby ijb i_j_]jmad_
− <ujZ`Z_lky \ ijhp_glZo hl ghfbgZevghc fhsgh-

klb ^\b]Zl_ey�
− Hij_^_ebl_ fZdkbfZevgmx ihlj_[ey_fmx fhs-

ghklv ijb jZ[hl_ k gZb[he__ keh`gufb gZ]jmadZ-
fb b hlj_]mebjmcl_ ihjh]� mklZgh\b\ _]h g_kdhevdh
\ur_ wlh]h agZq_gby�

− Ijbf_g_gb_� AZsblZ hl f_oZgbq_kdh]h aZdebgb\Z-
gby� hij_^_e_gb_ baghkZ ih^rbigbdh\�

:K� Ihjh] kjZ[Zlu\Zgby ijb ihgb`_gghc gZ]jmad_
− <ujZ`Z_lky \ ijhp_glZo hl ghfbgZevghc fhsgh-

klb ^\b]Zl_ey�
− Baf_jvl_ fbgbfZevgmx ihlj_[ey_fmx fhsghklv

ijb jZ[hl_ k kZfufb e_]dbfb gZ]jmadZfb b hlj_-
]mebjmcl_ ihjh]� mklZgh\b\ _]h g_kdhevdh gb`_
wlhl agZq_gby�

− Ijbf_g_gb_� �Kmohc oh^� gZkhkZ� ijh[mdkh\dZ
ljZgkfbkkbb beb \uoh^ __ ba kljhy�

:?� Dhgnb]mjZpby j_e_ D�
− <u[hj nmgdpbb j_e_ D��
− <hafh`gu_ \ZjbZglu�

Khklhygb_ j_e_ ^ey

jZaebqguo jZ[hqbo mkeh\bc

K
h
^
_
j
`
b
f
h
_

Z
^
j
_
k
Z

Nmgdpby

H
ld
e
x
q
_
g
b
_

I
m
k
d

J
Z
[
h
lZ

A
Z
f
_
^
e
_
g
b
_

H
k
lZ
g
h
\

0 H[s__ hldexq_gb_ H K K K K

1 Mkdhj_gb_ ^\b]Zl_ey H K H H H

2 Ih^ZqZ iblZgby d ^\b]Z-
l_ex

H K K K H

3 Imkd aZ\_jr_g H H K H H

4 Kb]gZe lj_\h]b ijb i_j_-
]jmad_

H H H H

5 Kb]gZe lj_\h]b ijb ih-
gb`_gghc gZ]jmad_

H H

kf�

]jZ�

nbd H H

K � dhglZdlu aZfdgmlu
H � dhglZdlu jZahfdgmlu

Ijbf_qZgb_� Dh]^Z iblZgb_ d &7�67$57 g_ ih^Z_lky�
dhglZdlu j_e_ D� jZahfdgmlu�
Khklhygb_ j_e_ ijb kb]gZeZo lj_\h]b ijb ihgb`_gghc
gZ]jmad_ b i_j_]jmad_ hij_^_ey_lky ih ijb\_^_gghfm

gb`_ ]jZnbdm� GZebqb_ \j_f_gguo aZ^_j`_d ∆W� b ∆t2
iha\hey_l ijhimkdZlv ibdh\u_ \u[jhku fhsghklb [_a

baf_g_gby khklhygby j_e_ �∆t1 = ∆t2 = 2 k��

=jZnbd kb]gZeh\ lj_\h]b ih ihgb`_gghc gZ]jma-
d_�i_j_]jmad_�

:)� Ih\lhjguc imkd ihke_ ijhkZ^db gZijy`_gby

k_l_\h]h iblZgby
− JZaj_rZ_l beb aZij_sZ_l i_j_aZimkd ihke_ ijh-

kZ^db gZijy`_gby�
− ?keb ^ZggZy hipby \dexq_gZ� lh ijb ijhkZ^dZo

gZijy`_gby iblZgby ^ebl_evghklvx f_g__ ��� k_-
dmg^u \ ijhp_kk_ ghjfZevghc jZ[hlu� &7-START
Z\lhfZlbq_kdb ih^Z_l gZ ^\b]Zl_ev ihegh_ gZ-
ijy`_gb_ �aZsblZ ih ij_^_evghfm lhdm �iZjZf_lj
:�� \dexq_gZ��

:/� MijZ\ey_fh_ lhjfh`_gb_
− <dexqZ_l beb \udexqZ_l nmgdpbx� dhlhjZy ihkl_-

i_ggh kgb`Z_l gZijy`_gb_ gZ ^\b]Zl_e_ \ nZa_
lhjfh`_gby�

− ?keb ^ZggZy nmgdpby hldexq_gZ� gZijy`_gb_ k
^\b]Zl_ey kgbfZ_lky� dZd lhevdh [m^_l ihemq_g
kb]gZe hklZgh\Z�

− Ijbf_g_gb_� MklZgh\db� \ dhlhjuo hklZgh\ ^\b-
]Zl_ey ijb hldexq_gbb iblZgby ijhbkoh^bl
j_adh �gZkhku b l�i��

:H� <j_fy mijZ\ey_fh]h lhjfh`_gby
− <j_fy� aZljZqb\Z_fh_ gZ kgb`_gb_ ihegh]h gZ-

ijy`_gby ^\b]Zl_ey ^h � <� dh]^Z \dexq_gZ nmgd-
pby mijZ\ey_fh]h lhjfh`_gby�

− Iha\hey_l mijZ\eylv hklZgh\hf ^\b]Zl_ey�

:J� AZsblZ ih gZijZ\e_gbx \jZs_gby jZaj_r_gZ
− JZaj_rZ_l beb aZij_sZ_l aZsblm hl baf_g_gby

gZijZ\e_gby \jZs_gby�
− H[uqgZy dhgnb]mjZpby &7�67$57 ij_^gZagZq_gZ

^ey ijyfh]h q_j_^h\Zgby nZa� b _keb aZsblZ jZa-
j_r_gZ� h[jZlguc ihjy^hd ih^dexq_gby nZa ijb-
\_^_l d hldexq_gbx &7-STAR7 b \uk\_qb\Zgbx gZ
^bkie__ dh^Z ��� Ihf_gycl_ f_klZfb ^\_ nZau�
qlh[u bf_lv ijyfh_ q_j_^h\Zgb_ nZa b k[jhkvl_
kb]gZe hldexq_gby�
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:8� <u[hj j_`bfZ jZ[hlu
>bkie_c \uk\_qb\Z_l \ ijhp_kk_ jZ[hlu h^bg ba ke_-
^mxsbo iZjZf_ljh\�
− Ihlj_[ey_fuc lhd� \ujZ`_g \ � hl ,Q����
− Ihlj_[ey_fZy fhsghklv� \ujZ`_gZ \ � hl 3Q���

• Ijbf_j� ��� hl ghfbgZevghc
fhsghklb 3Q � �! \uk\_qb\Z_lky 5..

• Ijbf_qZgb_� h mdZau\Z_l gZ ! ����

− JZ[hqb_ mkeh\by�
kf� lZ[ebpm

Dh^ JZ[hq__ mkeh\b_

K IblZgb_ &7�67$57 \udexq_gh

? IblZgb_ &7�67$57 \dexq_gh
IblZgb_ ^\b]Zl_ey \udexq_gh

F Mkdhj_gb_

H Ihegh_ gZijy`_gb_ gZ ^\b]Zl_e_

L MijZ\ey_fh_ lhjfh`_gb_

����� � LZ[ebpZ iZjZf_ljh\
Gb`_ ijb\_^_gu Z^j_kZ b bo kh^_j`bfh_� de_ldb lZ[ebpu� \u^_e_ggu_ aZl_g_gb_f� khhl\_lkl\mxl mklZgh\dZf�
\uiheg_gguf gZ aZ\h^_�ba]hlh\bl_e_�

AgZq_gby� khhl\_lkl\mxsb_ \uk\_qb\Z_fhfm dh^m

?^bgbpu

baf_j_-
gbyH[hagZq_gb_�Z^j_k

0 1 2 3 4 5 6 7 8 9 C E F H L P U

GhfbgZevguc lhd ^\b]Zl_ey� ,Q A1 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 � hl gh-
fbgZeZ

Imkdh\hc lhd A2 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 � hl ,Q

<j_fy imkdh\hc jZfiu A3 0 2 4 6 8 10 12 14 16 18 20 25 30 35 40 45 50 k_dmg^u

Ij_^_evguc lhd A4 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 � hl ,Q

<dexq_gb_ ju\dhf A5 G_l >Z

FZdkbfZevgh_ \j_fy imkdZ A6 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 k_dmg^u

L_ieh\Zy aZsblZ ^\b]Zl_ey b

aZsblZ hl [ehdbjh\db jhlhjZ
A7 0 1 2 3

KjZ[Zlu\Zgb_ ijb ihgb`_gghc

gZ]jmad_�i_j_]jmad_ jZaj_r_gh
A8 0 1 2 3

Ihjh] kjZ[Zlu\Zgby ijb

i_j_]jmad_
A9 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 � hl 3Q

Ihjh] kjZ[Zlu\Zgby ijb

ihgb`_gghc gZ]jmad_
AC 0 10 20 30 40 50 60 70 80 90 100 � hl 3Q

Dhgnb]mjZpby j_e_ D� AE 0 1 2 3 4 5

Ih\lhjguc imkd ihke_

ijhkZ^db gZijy`_gby
AF G_l >Z

MijZ\ey_fh_ lhjfh`_gb_ AL G_l >Z

<j_fy mijZ\ey_fh]h

lhjfh`_gby
AO 0 2 4 6 8 10 12 14 16 18 20 25 30 35 40 45 50 k_dmg^u

AZsblZ ih gZijZ\e_gbx

\jZs_gby jZaj_r_gZ
AP G_l >Z

<u[hj j_`bfZ jZ[hlu AU 0 1 2

� Kf� gb`_
:�� 0 L_ieh\Zy aZsblZ ^\b]Zl_ey b aZsblZ hl

[ehdbjh\db jhlhjZ \udexq_gZ
1 L_ieh\Zy aZsblZ ^\b]Zl_ey \dexq_gZ
2 AZsblZ hl [ehdbjh\db jhlhjZ \dexq_gZ
3 L_ieh\Zy aZsblZ ^\b]Zl_ey b aZsblZ hl

[ehdbjh\db jhlhjZ \dexq_gZ

:�� 0 Hldexq_gb_ ijb ihgb`_gghc gZ]jma-
d_�i_j_]jmad_ aZij_s_gh

1 Hldexq_gb_ ijb ihgb`_gghc gZ]jmad_ jZa-
j_r_gh

2 Hldexq_gb_ ijb i_j_]jmad_ jZaj_r_gh
3 Hldexq_gb_ ijb ihgb`_gghc gZ]jma-

d_�i_j_]jmad_ jZaj_r_gh

:8� 0 J_`bf jZ[hlu
1 Ihlj_[ey_fuc lhd
2 Ihlj_[ey_fZy fhsghklv

:(� 0 H[s__ hldexq_gb_
1 Mkdhj_gb_ ^\b]Zl_ey
2 IblZgb_ d ^\b]Zl_ex ih^Zgh
3 Imkd aZ\_jr_g
4 Kb]gZe lj_\h]b ijb i_j_]jmad_
5 Kb]gZe lj_\h]b ijb ihgb`_gghc gZ]jmad_
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����� � Ijbf_ju ijh]jZffbjh\Zgby

Ijbf_j ��

MklZgh\bl_ Z^j_k :� �ghfbgZevguc lhd ^\b]Zl_ey� gZ ����

0 1 2 3 4 5 6 7 8 9

Ö Ö Ö Ö Ö Ö Ö

:� GhfbgZevguc lhd ^\b]Zl_ey 50% 55% 60% 65% 70% 75% 80% 85% 90% 95% bl�̂ �

Khhl\_lkl\mxsbc dh^ ^ey ijh]jZffbjh\Zgby� ��

Ijbf_j ��

MklZgh\bl_ Z^j_k :� �ij_^_evguc lhd� gZ �����

0 1 2 3 4 5 6 7 8 9

:�

:�

:� Ö Ö Ö Ö Ö Ö Ö Ö

:� Ij_^_evguc lhd 100% 125% 150% 175% 200% 225% 250% 275% 300% 325% 350%

Khhl\_lkl\mxsbc dh^ ^ey ijh]jZffbjh\Zgby� ��

Ijbf_j ��

JZaj_r_gb_ \dexq_gby ju\dhf ijb ihfhsb Z^j_kZ :�:

0 1 2 3 4 5 6 7 8 9

:�

:�

:�

:� Ö

:� <dexq_gb_ ju\dhf G_l >Z

Khhl\_lkl\mxsbc dh^ ^ey ijh]jZffbjh\Zgby� ��
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����� � >_ckl\by k iZjZf_ljZfb

H[jZlbl_kv d ijbf_jm� ijb\_^_gghfm gb`_�

RZ]
>_ckl\b_ gZ

iZg_eb
>bkie_c Ijbf_qZgby

Ih^ZqZ iblZgby d we_d-
ljhgghfm [ehdm mijZ\-

e_gby

Ijb ih^Zq_ iblZgby d we_dljhgghfm [ehdm &7�67$57 \u-
k\_qb\Z_l jZ[hq__ khklhygb_ \ j_`bf_ kqblu\Zgby

:dlb\baZpby j_`bfZ

baf_g_gby (Z^j_kZ)
MODE/MEM.

CT-ST$57 \u[bjZ_l Z^j_k � b \uk\_qb\Z_l ihhq_j_^gh

: b ghf_j Z^j_kZ

:dlb\baZpby j_`bfZ

baf_g_gby

(kh^_j`bfh]h)
@ Kh^_j`bfh_ Z^j_kZ :� &� Dh^ K khhl\_lkl\m_l ����

�kf� jZa^_e ������

MklZgh\dZ ghfbgZevgh-
]h lhdZ ^\b]Zl_ey

▲
^\b]Zl_ev ��� :� ��� &7�67$57 � �!

,Q ^\b]Zl_ey  �������  ��� hdjm]ey_lky ^h �� � � ! dh^ 7

KhojZg_gb_ \ iZfylb MODE/MEM. ?keb gZkljhcdZ g_ aZibkZgZ \ iZfylv� ^_kylbqgZy lhqdZ
fb]Z_l�

:dlb\baZpby j_`bfZ

baf_g_gby (Z^j_kZ)
@ :^j_k �

<u[hj Z^j_kZ :� ▲ <u[jZg Z^j_k �

:dlb\baZpby j_`bfZ

baf_g_gby

(kh^_j`bfh]h)
@ Kh^_j`bfh_ Z^j_kZ :� ��� � khhl\_lkl\m_l ���� �kf�

jZa^_e ������

MklZgh\dZ imkdh\h]h

lhdZ gZ ����
▲ :� dh^ 4 khhl\_lkl\m_l ���� �kf� jZa^_e ������

KhojZg_gb_ \ iZfylb MODE/MEM. Gh\h_ agZq_gb_ aZibkZgh \ iZfylv

:dlb\baZpby j_`bfZ

baf_g_gby Z^j_kZ
@ :^j_k �

<u[hj :� ▲ <u[jZg Z^j_k �

:dlb\baZpby j_`bfZ

baf_g_gby

kh^_j`bfh]h

@ Kh^_j`bfh_ Z^j_kZ :� K� K khhl\_lkl\m_l �� k �kf�
jZa^_e ������

MklZgh\dZ \j_f_gb

jZfiu gZ �� k
▲ :� dh^ 5 khhl\_lkl\m_l �� k �kf� jZa^_e ������

KhojZg_gb_ \ iZfylb MODE/MEM. Gh\h_ agZq_gb_ aZibkZgh \ iZfylv

:dlb\baZpby j_`bfZ

baf_g_gby Z^j_kZ
@ :^j_k �

<u[hj :� ▲ <u[jZg Z^j_k �

:dlb\baZpby j_`bfZ

baf_g_gby

kh^_j`bfh]h

@ Kh^_j`bfh_ Z^j_kZ :� )� dhlhjh_ khhl\_lkl\m_l ����
�kf� jZa^_e ������

MklZgh\dZ ij_^_evgh]h

lhdZ gZ ����
▲ :� dh^ 8 khhl\_lkl\m_l ���� �kf� jZa^_e ������

KhojZg_gb_ \ iZfylb MODE/MEM. Gh\h_ agZq_gb_ aZibkZgh \ iZfylv

:dlb\baZpby j_`bfZ

kqblu\Zgby
MODE/MEM

>ey i_j_oh^Z ba j_`bfh\ baf_g_gby �Z^j_kZ� kh^_j`b-
fh]h beb aZihfbgZgby� \ j_`bf kqblu\Zgby gZ`fbl_

dghidm MOD/MEM.

< j_`bf_ baf_g_gby� _keb \ l_q_gb_ � fbgml gb h^gZ deZ\brZ gZ \ughkghc iZg_eb mijZ\e_gby g_ gZ`ZlZ� ^bkie_c
Z\lhfZlbq_kdb \_jg_lky d j_`bfm kqblu\Zgby�
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��� � <dexq_gb_ kbeh\h]h [ehdZ

• M[_^bl_kv \ lhf� qlh \k_ aZsblgu_

mkljhckl\Z \dexq_gu ^h ih^Zqb

iblZgby�

I_j_^ ih^Zq_c iblZgby ijh\_jvl_�

− lsZl_evghklv kh_^bg_gby de_ff /��/��/� b 7��8�
T2/V, T3/W.

− qlh dhjimk &7�67$57 aZa_fe_g�

− qlh \ ijh\h^d_ g_l dhjhldbo aZfudZgbc beb ih-
\j_`^_gbc aZa_fe_gby�

− qlh d de_ffZf we_dljhggh]h [ehdZ mijZ\e_gby ib-
lZgb_ ih^\_^_gh ijZ\bevgh

− gZijy`_gb_ \k_]^Z ijbkmlkl\m_l gZ de_ffZo iblZ-
gby we_dljhggh]h [ehdZ mijZ\e_gby

− qlh ijh]jZffbjh\Zgb_ hkms_kl\e_gh ijZ\bevgh \
khhl\_lkl\bb k h[eZklvx ijbf_g_gby

− qlh gZijy`_gb_ k_l_\h]h iblZgby g_ ij_\urZ_l
fZdkbfZevgh_ gZijy`_gb_� mdZaZggh_ gZ rbev^b-
d_�

IH>:CL? IBL:GB? G: KBEH<MX Q:KLV

GZ ^bkie__ \f_klh K [m^_l \uk\_qb\Zlvky ?.

��� � Imkd

− Ih^Zcl_ K7�67$57 kb]gZe gZ imkd b ihgZ[ex^Zc-
l_ aZ mkdhj_gb_f ^\b]Zl_ey�

− Ih^Zcl_ K7�67$57 kb]gZe gZ hklZgh\ b ihgZ[ex-
^Zcl_ aZ lhjfh`_gb_f ^\b]Zl_ey �^ey j_`bfZ
mijZ\ey_fh]h lhjfh`_gby��

− Ih\lhjgh hlj_]mebjmcl_ gZkljhcdb K7�67$57�
ke_^my ijhp_^mj_� ijb\_^_gghc \ ]eZ\_ � �G_bk-
ijZ\ghklb�^bZ]ghklbdZ�� _keb oZjZdl_jbklbdb mk-
dhj_gby b lhjfh`_gby g_m^h\e_l\hjbl_evgu�

− < aZ\bkbfhklb hl hdhgqZl_evguo oZjZdl_jbklbd
imkdZ b jZ[hqbo oZjZdl_jbklbd ih^j_]mebjmcl_ ijb
g_h[oh^bfhklb gZkljhcdb aZsblu�

GZijbf_j� fZdkbfZevgh_ \j_fy imkdZ� ihjh] kjZ[Zlu-
\Zgby ijb ihgb`_gghf gZijy`_gbb beb ijb i_j_]jma-
d_�

��� � ;ehdbjh\dZ baf_g_gby gZkljh_d

>hklmi dh \k_f iZjZf_ljZf �aZ bkdexq_gb_f $8� fh`-
gh ij_^hl\jZlblv iml_f mklZgh\db i_j_fuqdb �3URJ� \
iheh`_gb_ � beb iml_f __ m^Ze_gby� I_j_fuqdZ jZk-
iheZ]Z_lky gZ iZg_eb mijZ\e_gby� ^hklmi d g_c hldju-
\Z_lky ijb m^Ze_gbb i_j_^g_c djurdb�

��� � <ha\jZl gZkljh_d d agZq_gbyf�

mklZgh\e_gguf gZ aZ\h^_�ba]hlh\bl_e_

• M[_^bl_kv \ lhf� qlh \k_ aZsblgu_ mkl-
jhckl\Z \dexq_gu ^h ih^Zqb iblZgby�

GZkljhcdb mkljhckl\Z ieZ\gh]h imkdZ fh`gh \_jgmlv d
agZq_gbyf ih mfheqZgbx �aZ\h^kdbf mklZgh\dZf� ijb
\uiheg_gbb ke_^mxsbo ^\mo mkeh\bc�

− i_j_fuqdZ �3URJ� gZoh^blky \ iheh`_gbb ��

− iblZgb_ ^\b]Zl_ey \udexq_gh �khklhygb_ E beb

C).

Ijhp_^mjZ�

− <uihegbl_ ke_^mxsmx ihke_^h\Zl_evghklv ^_c-
kl\bc f_g__� q_f aZ �� k_dmg^�

− < dhgp_ ^Zgghc ihke_^h\Zl_evghklb kbf\he t gZ
^bkie__ mdZau\Z_l gZ \ha\jZl gZkljh_d d aZ�
\h^kdbf agZq_gbyf�

Ihke_ \ha\jZlZ gZkljh_d d aZ\h^kdbf agZq_gbyf

iblZgb_ we_dljhggh]h [ehdZ &7�67$57 ^he`gh

[ulv \udexq_gh ^ey lh]h� qlh[u Zdlb\babjh\Z-
eZkv gh\Zy dhgnb]mjZpby� Z lZd`_ ^ey \uiheg_gby

Z\lhfZlbq_kdh]h l_klbjh\Zgby�
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� � G?BKIJ:<GHKLB�>B:=GHKLBD:

��� � <hafh`gu_ ijbqbgu g_ijZ\bevgh]h

nmgdpbhgbjh\Zgby

����� � Ijb ih^Zq_ iblZgby d we_dljhgghfm [ehdm

mijZ\e_gby

• KemqZc ���>bkie_c�g_�aZ]hjZ_lky�

Ijh\_jvl_�

− gZijy`_gb_�iblZgby�we_dljhggh]h�[ehdZ�

− iheh`_gb_ i_j_fuqdb� jZkiheh`_gghc jy^hf k
de_ffguf [ehdhf bklhqgbdZ iblZgby we_dljhggh-
]h [ehdZ mijZ\e_gby�

− khklhygb_ ij_^hojZgbl_e_c

• KemqZc �� GZ ^bkie__ fb]Z_l dh^ hldexq_gby� H[-
jZlbl_kv d lZ[ebp_ \ jZa^_e_ ����

����� � Ijb ijh]jZffbjh\Zgbb

• KemqZc �� Baf_g_gb_ kh^_j`bfh]h Z^j_kZ g_\ha-
fh`gh�

M[_^bl_kv� qlh i_j_fuqdZ �3URJ�� dhlhjZy [ehdbjm_l
baf_g_gb_ gZkljh_d� gZoh^blky \ iheh`_gbb ��

����� � Ijb ih^Zq_ iblZgby d kbeh\hc qZklb

• KemqZc �� IblZgb_ ih^Z_lky d ^\b]Zl_ex [_a kb]-
gZeZ �Imkd��

Ijh\_jvl_ khklhygb_ lbjbklhjh\�

����� � Ijb imkd_

• KemqZc �� >\b]Zl_ev g_ aZimkdZ_lky b d ^\b]Zl_ex
g_ ih^Z_lky iblZgb_� dh]^Z ihemq_g kb]gZe �Imkd��

Ijh\_jvl_�

− qlh gZ de_ffZo /�� /�� /� ijbkmlkl\m_l k_l_\h_
gZijy`_gb_�

− kh_^bg_gby f_`^m fh^me_f mijZ\e_gby b ieZlhc
iblZgby�

− kh_^bg_gby f_`^m ieZlhc iblZgby b lbjbklhjZfb�

− khklhygb_ lbjbklhjh\�

• KemqZc �� >\b]Zl_ev aZimkdZ_lky g_ijZ\bevgh�
g_kfhljy gZ lh� qlh iblZgb_ d g_fm ihklmiZ_l�

Ijh\_jvl_ gZebqb_ gZijy`_gby iblZgby \h \k_o lj_o
nZaZo�

Imkdh\hc lhd g_^hklZlhq_g ^ey lh]h� qlh[u ij_h^h-
e_lv fhf_gl khijhlb\e_gby gZ]jmadb gZ \Zem ^\b]Zl_-
ey� m\_ebqvl_ imkdh\hc lhd b ij_^_evguc lhd�

• KemqZc �� >\b]Zl_ev gZqbgZ_l \jZsZlvky� gh g_
^hklb]Z_l iheghc kdhjhklb�

Lhd kebrdhf fZe� m\_ebqvl_ ij_^_evguc lhd�
Ijh\_jvl_ kh_^bg_gby h[fhlhd ^\b]Zl_ey �a\_a^Z beb
lj_m]hevgbd��

• KemqZc �: >\b]Zl_ev aZimkdZ_lky kebrdhf j_adh�
Mf_gvrbl_ imkdh\hc lhd�

• KemqZc �: >\b]Zl_ev aZimkdZ_lky kebrdhf [ukljh�
M\_ebqvl_ \j_fy imkdh\hc jZfiu�

• KemqZc ��: <uoh^ghc lhd &7�67$57 h]jZgbq_g

agZq_gb_f f_gvr_� q_f mklZgh\e_gh \ Z^j_k_ :�.
Ijh\_jvl_ kh_^bg_gby h[fhlhd ^\b]Zl_ey �a\_a^Z beb
lj_m]hevgbd��

����� � Lhjfh`_gb_

• KemqZc ��� >Z`_ ijb mklZgh\d_ \j_f_gb lhjfh`_-
gby gZ fZdkbfmf� lhjfh`_gb_ \k_ jZ\gh g_m^h\-
e_l\hjbl_evgh�

Ih`ZemcklZ� k\y`bl_kv kh ki_pbZebklZfb &21752/
TECHNIQUES.

��� � Bg^bdZpby hldexq_gby

&7�67$57 bf__l h^bg k_fbk_]f_glguc ^bkie_c� dh^u

hldexq_gby ij_^klZ\eyxlky ^\mfy q_j_^mxsbfbky

kbf\heZfb�

Kf� lZ[ebpm dh^h\ gZ ke_^mxs_c kljZgbp_�
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��� � I_j_q_gv dh^h\ hldexq_gby b \hafh`guo ijbqbg

I_j_^ baf_g_gb_f dZdbo�eb[h gZkljh_d &7�67$57� ijh\_jvl_� qlh ijbqbgZ g_iheZ^db g_ \ua\ZgZ \g_rgbfb nZd-
lhjZfb�

Dh^
H[hagZq_gb_

g_bkijZ\ghklb
<hafh`gZy ijbqbgZ G_h[oh^bfu_ ijh\_jdb

01 Bkq_agh\_gb_

k_l_\h]h iblZgby

• K_l_\h_ gZijy`_gb_ f_gvr_ ��� <
� ��� < �����

• IZ^_gb_ beb bkq_agh\_gb_ gZijy-
`_gby \ � beb � nZaZo�

• Bkq_agh\_gb_ iblZgby \ l_q_gb_ g_
f_g__ ��� k_dmg^u�

• Ijh\_jvl_ iZjZf_lju bklhqgbdZ iblZgby�

• Ijh\_jvl_ khklhygb_ ijh\h^db� ij_^hojZgb-
l_e_c�

• M[_^bl_kv� qlh iblZgb_ klZ[bevgh b ih\lhjgh
ijhba\_^bl_ aZimkd�

02 Qj_af_jgh_ \j_-
fy imkdZ

• Fhf_gl khijhlb\e_gby gZ]jmadb gZ
\Zem ^\b]Zl_ey kebrdhf \ukhd�

• <_ebqbgZ gZkljhcdb �fZdkbfZevgh_
\j_fy imkdZ� kebrdhf fZeZ ^ey
^Zggh]h ijbf_g_gby�

• M[_^bl_kv \ hlkmlkl\bb f_oZgbq_kdbo ijh-
[e_f� ij_iylkl\mxsbo imkdm �lj_gb_ b l�^��

• Hlj_]mebjmcl_ aZgh\h agZq_gb_ Z^j_kZ :�.

03* I_j_]j_\ lbjb-
klhjZ

• J_`bf beb jZ[hqbc pbde ^ey
CT-STAR7 kebrdhf `_kldbc

• Kgbavl_ dhebq_kl\h imkdh\ beb baf_gbl_ imk-
dh\u_ oZjZdl_jbklbdb� ih^h[jZ\ agZq_gby gZ-
kljh_d�

• Ijh\_jvl_� qlh \uoh^ghc lhd &7�67$57 khhl-
\_lkl\m_l ghfbgZem�

04
Bkq_agh\_gb_
gZijy`_gby \

nZa_

• IjhiZ^Zgb_ gZijy`_gby \ h^ghc
nZa_

• >bk[ZeZgk gZijy`_gby \ nZaZo
[hevr_ ���

• JZa[ZeZgk lhdZ \ nZaZo [hevr_ ���

• Ijh\_jvl_�
− k_l_\h_ iblZgb_

− ijh\h^dm� kh_^bg_gby

− ij_^hojZgbl_eb

− ^\b]Zl_ev

05
DjZldh\j_f_ggh_
ijhiZ^Zgb_ ib-

lZgby

• DjZldh\j_f_ggh_ ijhiZ^Zgb_ iblZ-
gby� ih^Z\Z_fh]h d kbeh\hfm [ehdm
beb [ehdm mijZ\e_gby

• Ijhba\_^bl_ k[jhk ihke_ hldexq_gby b ih-
\lhjgh aZimklbl_ kbkl_fm�

06* I_j_]j_\ ^\b]Z-
l_ey

• JZ[hqbc pbde beb oZjZdl_jbklbdb
gZ]jmadb ijb\h^yl d i_j_]j_\m ^\b-
]Zl_ey

• Ijh\_jvl_ oZjZdl_jbklbdb gZ]jmadb�
• Kgbavl_ gZ]jmadm ^\b]Zl_ey�

07 Mjh\_gv i_j_-
]jmadb

• Ihlj_[ey_fZy ^\b]Zl_e_f fhsghklv
[hevr_� q_f ihjh]h\h_ agZq_gb_� mk-
lZgh\e_ggh_ Z^j_khf :�.

• Ijh\_jvl_ gZ]jmadm�
• ?keb g_h[oh^bfZy� hlj_]mebjmcl_ \gh\v ihjh]
kjZ[Zlu\Zgby :�.

08 Mjh\_gv ihgb-
`_gghc gZ]jmadb

• Ihlj_[ey_fZy ^\b]Zl_e_f fhsghklv
f_gvr_� q_f ihjh]h\h_ agZq_gb_�

mklZgh\e_ggh_ Z^j_khf :K.

• Ijh\_jvl_ gZ]jmadm�
• Ijb g_h[oh^bfhklb kgh\Z hlj_]mebjmcl_ ihjh]
kjZ[Zlu\Zgby :K.

09
G_bkijZ\ghklv
kbkl_fu mijZ\-

e_gby

• <uoh^ ba kljhy beb g_ijZ\bevgh_
nmgdpbhgbjh\Zgb_� \ua\Zggu_ g_-
iheZ^dZfb \ jZ[hl_ fbdjhijhp_k-
khjgh]h dhgljhee_jZ�

• Ijhba\_^bl_ k[jhk ihke_ hldexq_gby b ih-
\lhjgh aZimklbl_ kbkl_fm�

• Ijb ih\lhjghf hldexq_gbb ijh\_jvl_� ke_^h-
\Zeb eb <u j_dhf_g^Zpbyf ih \uiheg_gbx
kh_^bg_gbc�

• Ijhdhgkmevlbjmcl_kv kh ki_pbZebklZfb
CONTROL TECHNIQUES.

12 ;ehdbjh\dZ jh-
lhjZ

• F_oZgbq_kdh_ aZdebgb\Zgb_ \ZeZ
^\b]Zl_ey

• GZ]jmadZ ijb imkd_ kebrdhf [hev-
rZy

• Bkdexqbl_ f_oZgbq_kdmx [ehdbjh\dm�

• Kgbavl_ gZ]jmadm�

13 I_j_]j_\ jZ^bZ-
lhjZ

• G_ghjfZevgh \ukhdZy l_fi_jZlmjZ
jZ^bZlhjZ

• M[_^bl_kv \ ijZ\bevghc jZ[hl_ ijbgm^bl_ev-
ghc \_glbeypbb �\ha^mohaZ[hjgu_ hl\_jklby�
\uoh^gu_ hl\_jklby b l�^��

• Ijh\_jvl_ jZ[hqb_ mkeh\by hdjm`Zxs_c kj_-
^u ^ey &7�67$57 �l_fi_jZlmjm� hoeZ`^_gb_�
jZkklhygb_ f_`^m h[hjm^h\Zgb_f��

14 Dhjhldh_ aZfu-
dZgb_ lbjbklhjZ

• Dhjhldh_ aZfudZgb_ h^gh]h beb g_-
kdhevdbo lbjbklhjh\

• M[_^bl_kv \ hlkmlkl\bb \hafh`ghklb dhjhldh-
]h aZfudZgby lbjbklhjh\ kh klhjhgu \g_rgbo
we_f_glh\�

• Ijh\_jvl_ bkijZ\ghklv lbjbklhjh\�
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I_j_q_gv dh^h\ hldexq_gby b \hafh`guo ijbqbg �ijh^he`_gb_�

Dh^
H[hagZq_gb_

g_bkijZ\ghklb
<hafh`gZy ijbqbgZ G_h[oh^bfu_ ijh\_jdb

15 Ijh[hc lbjbklh-
jZ

• Ijh[hc beb gZjmr_gb_ ijh\h^bfh-
klb lbjbklhjZ�

• Ijh\_jvl_ kh_^bg_gby aZl\hjZ lbjbklhjZ�
• Ijh\_jvl_ iblZgb_� dZ[_eb� kh_^bg_gby� ij_-
^hojZgbl_eb b ^\b]Zl_ev�

• Ijh\_jvl_ bkijZ\ghklv lbjbklhjh\�

16
G_ijZ\bevgh_
q_j_^h\Zgb_

nZa�

• Q_j_^h\Zgb_ nZa bklhqgbdZ iblZgby
&7�67$57 g_ khhl\_lkl\m_l i_j\h-
gZqZevgh mklZgh\e_gghfm ihjy^dm�

• Ihf_gycl_ f_klZfb ^\_ nZau iblZgby
CT�67$57� _keb g_h[oh^bfh \hkklZgh\blv
i_j\hgZqZevgmx ihke_^h\Zl_evghklv nZa�

• <GBF:GB?� k[jhk g_ lhevdh iha\hey_l kgylv
hldexq_gb_� gh b aZihfgblv gh\mx ihke_^h\Z-
l_evghklv nZa� dhlhjZy ih^Z\ZeZkv d &7�
67$57 gZ fhf_gl k[jhkZ�

17
H]jZgbq_gb_ dh-
ebq_kl\Z imkdh\

\ qZk
• QZklhlZ imkdh\ kebrdhf \_ebdZ� • Kgbavl_ qZklhlm imkdh\�

18 AZij_s_gb_
• JZafudZgb_ p_ib aZsblu� ih^dex-
q_gghc f_`^m de_ffZfb �� b �� fh-
^mey mijZ\e_gby�

• Ijh\_jvl_ dhfZg^u aZsblu ^bklZgpbhgghc
kbkl_fu mijZ\e_gby�

• Ijb hlkmlkl\bb dhfZg^ ^bklZgpbhgghc aZsblu
de_ffu �� b �� ^he`gu [ulv kh_^bg_gu i_-
j_fuqdhc�

19
Bkq_agh\_gb_

iblZgby kbkl_fu
mijZ\e_gby

• GZijy`_gb_ iblZgby gb`_ ��� <
� ��� < ������

• GZijy`_gb_ iblZgby ��� < ih^dex-
q_gh d de_ffZf 1�/���� <�

• I_j_fuqdZ ij_^\Zjbl_evgh]h \u[h-
jZ gZijy`_gby mklZgh\e_gZ g_ijZ-
\bevgh �lhevdh ^ey ghfbgZeh\ hl ��
^h ����

• Ijh\_jvl_ agZq_gb_ gZijy`_gby�
• Ijh\_jvl_ kh_^bg_gby� ij_^\Zjbl_evgh mklZ-
gh\e_ggmx i_j_fuqdm�

• Ijh\_jvl_ aZsblguc ij_^hojZgbl_ev�

 < kemqZ_ hldexq_gby iblZgby [ehdZ mijZ\e_gby� ijhbahr_^r_]h ih ^Zgghc ijbqbg_� ih^h`^bl_ �� fbgml i_j_^
ih\lhjguf imkdhf mklZgh\db�
Wlh fbgbfZevgh_ \j_fy� g_h[oh^bfh_ ^ey hoeZ`^_gby mkljhckl\Z ieZ\gh]h imkdZ beb ^\b]Zl_ey�

HKLHJH@GH�

Hldexq_gb_ y\ey_lky ke_^kl\b_f g_m^h\e_l\hjbl_evghc jZ[hlu kbkl_fu� ijbqbgm dhlhjhc ke_^m_l \uyk-
gblv�

I_j_^ ih\lhjguf imkdhf m[_^bl_kv \ lhf� qlh g_iheZ^dZ mkljZg_gZ�
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� � L?OGBQ?KDH? H;KEM@B<:GB?
• <k_ jZ[hlu� k\yaZggu_ k mklZgh\dhc mkljhckl\Z ieZ\gh]h imkdZ� \\h^hf _]h \ wdk-

iemZlZpbx b l_ogbq_kdbf h[kem`b\Zgb_f� ^he`gu \uihegylvky lhevdh hiulguf b d\Zeb-
nbpbjh\Zgguf i_jkhgZehf�

• G_ ijhba\h^bl_ jZ[hlu ^h hldexq_gby iblZgby hl mkljhckl\Z ieZ\gh]h imkdZ b _]h

[ehdbjh\db� Ih^h`^bl_ � fbgmlm ^ey lh]h� qlh[u dhg^_gkZlhju jZajy^bebkv�

• < ijhp_kk_ ijh\_^_gby jZ[hl ih l_ogbq_kdhfm h[kem`b\Zgbx� lj_[mxsbo ih^Zqb iblZgby d mkl-
jhckl\m ieZ\gh]h imkdZ� h[kem`b\Zxsbc i_jkhgZe ^he`_g klhylv gZ bahebjmxs_c ih\_joghklb� g_ kh-
_^bg_gghc k a_fe_c�

• Ijb ijh\_^_gbb jZ[hl k ^\b]Zl_e_f beb dZ[_eyfb iblZgby m[_^bl_kv� qlh iblZgb_ khhl\_lkl\mx-
s_]h dhgljhee_jZ [ueh hldexq_gh b aZ[ehdbjh\Zgh�

• Ijb l_klbjh\Zgbb \k_ aZsblgu_ djurdb ^he`gu gZoh^blvky gZ k\hbo f_klZo�

��� � Moh^
����� � <\_^_gb_
&7�67$57 lj_[m_l hl ihevah\Zl_ey fbgbfZevgh]h
l_ogbq_kdh]h h[kem`b\Zgby b j_fhglZ� Gb`_ ijb\_^_-
gh hibkZgb_ ijhp_^mj h[uqgh]h l_ogbq_kdh]h h[kem-
`b\Zgby�

����� � L_ogbq_kdh_ h[kem`b\Zgb_
< jZ[hl_ we_dljhggh]h h[hjm^h\Zgby fh]ml ihy\blvky

ijh[e_fu� k\yaZggu_ k \ha^_ckl\b_f gZ g_]h qj_a-
f_jgh]h l_ieZ� \eZ`ghklb� fZkeZ� iueb beb ^jm]bo

\g_rgbo nZdlhjh\�
• I_jbh^bq_kdb ih^ly]b\Zcl_ j_av[h\u_ kh_^bg_-

gby�
• I_jbh^bq_kdb hqbsZcl_ \ha^mohaZ[hjgu_ b \u-

oh^gu_ hl\_jklby &7�67$57�

• I_qZlgu_ ieZlu b bo we_f_glu h[uqgh g_ lj_[mxl

l_ogbq_kdh]h h[kem`b\Zgby� aZ bkdexq_gb_f i_-
jbh^bq_kdh]h m^Ze_gby iueb� Ijb \hagbdgh\_gbb

dZdbo�eb[h ijh[e_f k\y`bl_kv k <Zrbf ^be_jhf

beb [eb`Zcrbf Z\lhjbah\Zgguf k_j\bkguf p_g-
ljhf�

<GBF:GB?�
• G_ \ugbfZcl_ i_qZlgu_ ieZlu \ l_q_gb_ ]ZjZg-

lbcgh]h i_jbh^Z� lZd dZd wlh ijb\_^_l d g_f_^-
e_gghc hlf_g_ ex[uo ]ZjZglbcguo h[yaZl_evkl\�

• G_ ijbdZkZcl_kv iZevpZfb� ^jm]bfb aZjy`_ggufb

beb gZoh^ysbfb ih^ gZijy`_gb_f ij_^f_lZfb d

bgl_]jZevguf ko_fZf beb fbdjhijhp_kkhjm�

��� � Kibkhd aZiZkguo qZkl_c

����� � &7�67$57 ghfbgZehf hl �� ^h ���

H[hagZq_gb_�ghfbgZeu 37 60 86 145 211 250

IeZlZ mijZ\e_gby �\k_ ghfbgZeu� PEF480NA000

Kbeh\Zy ieZlZ �dh^ gZijy`_gby ��� PEF484NA100 PEF486NA100

Kbeh\Zy ieZlZ �dh^ gZijy`_gby ��� PEF484NA200 PEF486NA200

IeZlZ iblZgby we_dljhggh]h [ehdZ
����< � ���<�

PEF484NB000 PEF486NB000

Ij_^hojZgbl_ev ieZlu iblZgby PEL003FU002

Lbjbklhj �dh^ gZijy`_gby ��� ESC066MT000 ESC092MT000 ESC142MT000 ESC170MT000 ESC250MT000 ESC250MT002

Lbjbklhj �dh^ gZijy`_gby ��� ESC066MT001 ESC092MT001 ESC142MT001 ESC170MT001 ESC250MT001 ESC250MT003

K_l_\hc ij_^hojZgbl_ev PEL125FU001 PEL160FU001 PEL200FU001 PEL315FU001 PEL400FU001 PEL500FU001

Fbdjhi_j_dexqZl_ev k ij_^hojZgbl_-
e_f

APE300AU005

<_glbeylhj VEN200VM010 VEN200VM010 VEN200VM001 VEN200VM001 VEN200VM001

LjZgknhjfZlhju lhdZ MES060TI000 MES211TI000

I_j_^gyy djurdZ k gZde_cdZfb COF022CA002 + PSI166EA000

HihjZ fh^mey mijZ\e_gby COF022CA003

Fh^mev
mijZ\e_gby

Kbeh\hc
fh^mev
hl �� ^h �� :

Kbeh\hc
fh^mev
��� ^h ��� :
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����� � &7�67$57 ghfbgZehf hl ��� ^h ���

H[hagZq_gb_�ghfbgZeu 365 530 700 900

IeZlZ mijZ\e_gby �\k_ ghfbgZeu� PEF480NA000

Kbeh\Zy ieZlZ �dh^ gZijy`_gby ��� PEF486NA100

Kbeh\Zy ieZlZ �dh^ gZijy`_gby ��� PEF486NA200

IeZlZ iblZgby we_dljhggh]h [ehdZ
����< � ���<�

PEF486NB000

Ij_^hojZgbl_ev ieZlu iblZgby PEL002FU002

Lbjbklhj �dh^ gZijy`_gby ��� * * * *

Lbjbklhj �dh^ gZijy`_gby ��� * * * *

K_l_\hc ij_^hojZgbl_ev PEL700FU002 PEL900FU002 PEL999FU006 PEL999FU004

Fbdjhi_j_dexqZl_ev k ij_^hojZgb-
l_e_f

* * * *

<_glbeylhj APE300AU005

LjZgknhjfZlhju lhdZ MES450TI000 MES900TI000

I_j_^gyy djurdZ k gZde_cdZfb COF022CA002+ PSI166EA000

HihjZ fh^mey mijZ\e_gby COF300CA003

 MdZ`bl_ ghfbgZe b k_jbcguc ghf_j &7�67$57�

Fh^mev mijZ\e_gby Kbeh\hc fh^mev
hl ��� ^h ��� :
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� � >HIHEGBL?EVGH? H;HJM>H<:GB? >EY

CT-START

• Ex[u_ ^hihegbl_evgu_ fh-
^meb ^he`gu mklZgZ\eb\Zlvky beb
kgbfZlvky lhevdh ihke_ hldexq_-
gby iblZgby hl &7�67$57 b _]h

[ehdbjh\db�

;Zah\h_ mkljhckl\h &7�67$57 kijh_dlbjh\Zgh lZd�
qlh d g_fm fh`gh ^h[Z\blv p_euc jy^ ^hihegbl_evgh-
]h h[hjm^h\Zgby beb fh^me_c� dhlhju_ iha\heyxl
jZkrbjblv djm] \uihegy_fuo mkljhckl\hf nmgdpbc

− ^hihegbl_evgu_ fh^meb fh]ml bkihevah\Zlvky
h^gh\j_f_ggh

− ex[hc fh^mev fh`gh aZdZaZlv hl^_evgh�
Dh \k_fm ^hihegbl_evghfm h[hjm^h\Zgbx ijbeZ]Z_lky
jmdh\h^kl\h ih mklZgh\d_�

��� � <ughkgZy iZg_ev mijZ\e_gby �&7�67$57�

Fh^mev mijZ\e_gby &7�67$57 IZg_ev mijZ\e_gby

BEB

<ughkgZy iZg_ev mijZ\e_gby kh\f_klgh k [Zah\uf
mkljhckl\hf &7�67$57 iha\hey_l hkms_kl\blv ke_-
^mxsb_ ^hihegbl_evgu_ nmgdpbb�

− Ijhklh_ ijh]jZffbjh\Zgb_� ^bZ]ghklbdZ b \bam-
Zevgh_ hlh[jZ`_gb_ iZjZf_ljh\ ijb ihfhsb
\hkvfbdghihqghc \ughkghc iZg_eb mijZ\e_gby b
���jZajy^gh]h `b^dhdjbklZeebq_kdh]h bg^bdZlhjZ�

− >hklmi d ^hihegbl_evguf nmgdpbyf�

• dhgnb]mjbjh\Zgb_ j_e_ D��

• aZihfbgZgb_ gZ[hjZ iZjZf_ljh\�

• h]jZgbq_gb_ dhebq_kl\Z imkdh\

• j_]mebjh\dZ ]bkl_j_abkZ i_j_]jmadb�ihgb`_g�
ghc gZ]jmadb�

• j_]mebjh\dZ aZ^_j`db hldexq_gby ijb i_j_-
]jmad_�ihgb`_gghc gZ]jmad_�

• j_]mebjh\dZ ihjh]Z kjZ[Zlu\Zgby kbkl_fu Z\Z-
jbcghc kb]gZebaZpbb ijb i_j_]jmad_�ihgb`_g�
ghc gZ]jmad_�

− >hklmi d ijh]jZffbjh\Zgbx ^hihegbl_evgh]h fh-
^mey�

� yaudh\� gZ dhlhjuo fh`_l \u\h^blvky bgnhjfZpby
gZ ^bkie__ �njZgpmakdbc� Zg]ebckdbc� g_f_pdbc� bk-
iZgkdbc� blZevygkdbc��
<u[hj yaudZ ijh]jZffbjm_lky gZ kZfhc iZg_eb�

H^gZ fh^_ev ^ey \k_]h ^bZiZahgZ� bgkljmdpby ijbeZ-
]Z_lky�
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��� � Fh^mev \oh^h\�\uoh^h\ �(6�67$57�

− � eh]bq_kdbo \oh^Z�

− � eh]bq_kdbo \uoh^Z�

− � ZgZeh]h\uc \oh^�

− � \oh^ 37&�

− � ZgZeh]h\uo \uoh^Z�

����� � Eh]bq_kdb_ \oh^u�

I_j_dexqZxsb_ \oh^u ^ey mijZ\e_gby \g_rgbf hl-
dexq_gb_f b�beb mklZgh\db g_kdhevdbo gZ[hjh\ iZjZ-
f_ljh\ &7�67$57�

• <g_rgb_ hldexq_gby�

− &7�67$57 fh`_l [ulv hldexq_g iml_f jZafudZ-
gby i_j_dexqZl_ey� ih^dexq_ggh]h d wlbf \oh^Zf�
Ijbf_j� :\Zjbcguc hklZgh\ ijb ihfhsb \g_rgbo mkl-
jhckl\ �k_gkhj ^Z\e_gby� ihjh]h\h_ j_e_ b l�^��

• G_kdhevdh gZ[hjh\ iZjZf_ljh\�

− Ijhkluf i_j_dexq_gb_f ^ey &7�67$57 fh`gh
\u[jZlv g_kdhevdh gZ[hjh\ iZjZf_ljh\�

Ijbf_j � � imkd ^\b]Zl_e_c jZaebqghc fhsghklb ijb
bkihevah\Zgbb h^gh]h mkljhckl\Z &7�67$57�
Z� i_j_dexqZl_ev jZahfdgml � � ! imkd k oZjZdl_jbklb-
dZfb ^\b]Zl_ey ��
[� i_j_dexqZl_ev aZfdgml � � ! imkd k oZjZdl_jbklbdZ-
fb ^\b]Zl_ey ��

Ijbf_j � � mijZ\e_gb_ ^\mokdhjhklguf ^\b]Zl_e_f�
Z� i_j_dexqZl_ev jZahfdgml � � ! imkd ijb \ukhdhc
kdhjhklb b aZsblZ�
[� i_j_dexqZl_ev aZfdgml � � ! imkd ijb gbadhc kdhjh-
klb b aZsblZ�

Ijbf_j � � mijZ\e_gb_ ^\b]Zl_e_f k \hafh`ghklvx
dhgnb]mjbjh\Zgby ^ey aZimkdZ \ ohehklhf oh^m b ^ey
imkdZ ih^ gZ]jmadhc�

• Dhgnb]mjZpby \oh^Z� ljb \hafh`ghklb
Z� � \oh^� kdhgnb]mjbjh\Zgguc ^ey \g_rg_]h mijZ\-
e_gby hldexq_gb_f b � \oh^� kdhgnb]mjbjh\Zgguc ^ey
g_kdhevdbo gZ[hjh\ iZjZf_ljh\ �� \hafh`guo gZ[hjZ
iZjZf_ljh\��
[� H[Z \oh^Z� kdhgnb]mjbjh\Zggu_ ^ey \g_rg_]h
mijZ\e_gby hldexq_gb_f�
\� H[Z \oh^Z� kdhgnb]mjbjh\Zggu_ ^ey g_kdhevdbo
gZ[hjh\ iZjZf_ljh\ �� \hafh`guo gZ[hjZ iZjZf_l-
jh\��

����� � Eh]bq_kdb_ \uoh^u�

• Dhgnb]mjbjm_fu_ ijh]jZffbjh\Zgb_f nmgdpbb�

• <dexqZy � bf_xsboky j_e_� kfhglbjh\Zgguo gZ
[Zah\hf mkljhckl\_ &7�67$57� dhebq_kl\h kdhg-
nb]mjbjh\Zgguo \uoh^h\ m\_ebqb\Z_lky ^h ��

����� � :gZeh]h\u_ \oh^u

• MijZ\e_gb_ &7�67$57 k ihfhsvx ���� f: beb
10 < ZgZeh]h\h]h kb]gZeZ�

• Kb]gZe fh`_l bkihevah\Zlvky dZd \ukhdbc b�beb
gbadbc j_]mebjm_fuc ihjh] hldexq_gby�

• Ij_^\Zjbl_evgu_ kb]gZeu lj_\h]b fh]ml \u^Z-
\Zlvky q_j_a \uoh^gu_ dhgnb]mjbjm_fu_ j_e_�

����� � <oh^u 37&

• Fh`gh ih^dexqblv fZdkbfmf � k_gkhjh\�

����� � :gZeh]h\u_ \uoh^u�

• � ZgZeh]h\uo \uoh^Z ���� f: beb ���� <

• <hafh`ghklv ihemq_gby \uoh^gh]h kb]gZeZ ih-
lj_[ey_fh]h lhdZ
b�beb \uoh^gh]h kb]gZeZ ihlj_[ey_fhc fhsghklb
b�beb \uoh^ghc kb]gZe ZgZeh]h\h]h \oh^Z�

Fh^mev ihklZ\ey_lky k jmdh\h^kl\hf ih mklZgh\d_ b
kh_^bgbl_evguf dZ[_e_f�

��� � Fh^mev h[jZlghc k\yab ih kdhjhklb

"RV-START"
Fh^mev h[jZlghc k\yab ih kdhjhklb kh\f_klgh k
CT�67$57 h[_ki_qb\Zxl ieZ\guc g_baf_gguc imkd
b�beb lhjfh`_gb_� g_aZ\bkbfh hl oZjZdl_jbklbd ^\b-
]Zl_ey�

Ijbf_g_gby�� :]j_]Zlu� bf_xsb_ kbevgh baf_gyx-
sb_ky gZ]jmadb \h \j_fy imkdZ�

− Dhg\_c_jgu_ ljZgkihjl_ju�

− Ij_kku�

− Dh\rh\u_ we_\Zlhju�

− F_rZedb�

K fh^me_f fh`gh bkihevah\Zlv ke_^mxsb_ mkljhckl-
\Z h[jZlghc k\yab ih kdhjhklb�

− lZoh]_g_jZlhj ihklhyggh]h lhdZ ���� < ihklhyggh-
]h lhdZ fZdkbfmf��

− lZoh]_g_jZlhj i_j_f_ggh]h lhdZ ���� < i_j_f_g-
gh]h lhdZ� fZdkbfmf��

− ��ijh\h^guc [_kdhglZdlguc k_gkhj�

− ���� f: kb]gZe�

Eh]bq_kdbc�\oh^ iha\hey_l hkms_kl\blv \u[hj \lh-
jh]h gZ[hjZ iZjZf_ljh\ ^ey ^\mokdhjhklgh]h ^\b]Zl_-
ey�

− I_j_dexqZl_ev jZahfdgml� imkd b jZ[hlZ k iZjZ-
f_ljZfb ^ey \ukhdhc kdhjhklb�

− I_j_dexqZl_ev aZfdgml� imkd b jZ[hlZ k iZjZf_l-
jZfb ^ey gbadhc kdhjhklb�

Fh^mev ihklZ\ey_lky k jmdh\h^kl\hf ih mklZgh\d_ b
kh_^bgbl_evguf dZ[_e_f�

��� � Fh^mev ihklhyggh]h lhdZ �)5-START"
Fh^mev ihklhyggh]h lhdZ \f_kl_ k &7�67$57 iha\hey-
_l ihemqblv ke_^mxsb_ ^hihegbl_evgu_ nmgdpbb�

− Ih^h]j_\ ^\b]Zl_ey \ g_jZ[hqb_ i_jbh^u �ijhlb\
h[jZah\Zgby dhg^_gkZlZ��

− IjhkmrdZ ^\b]Zl_ey ihke_ ^ebl_evgh]h i_jbh^Z
[_a^_ckl\by�

− Lhjfh`_gb_ i_j_^ imkdhf �m^_j`b\Zgb_ gZ]jma-
db��

− Lhjfh`_gb_ \ ijhp_kk_ aZf_^e_gby �\ukhdZy
bg_jpby��

Fh^mev \uimkdZ_lky lj_o lbihjZaf_jh\ \ khhl\_lkl-
\bb k ghfbgZehf &7�67$57�

Fh^mev ihklZ\ey_lky k jmdh\h^kl\hf ih mklZgh\d_ b
kh_^bgbl_evguf dZ[_e_f�
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��� � Kbeh\u_ ij_^hojZgbl_eb �85�67$57�

&21752/ 7(&+1,48(6 \ khljm^gbq_kl\_ k ijhba\h-
^bl_eyfb lbjbklhjh\ b ij_^hojZgbl_e_c iblZgby
ij_^eZ]Zxl ieZ\db_ \klZ\db� ki_pbZevgh ij_^gZagZ-
q_ggu_ ^ey aZsblu &7-START.

GhfbgZe OZjZdl_jbklbdb
H[hagZq_gb_

BUSSMANN
37 ���$ � ��� < ��� F ����

60 ���$ � ��� < ��� F ����

86 ���$ � ��� < ��� F ����

145 ���$ � ��� < ��� F ����

211 ���$ � ��� < ��� F ����

250 ���$ � ��� < ��� F ����

<k_ ghfb-
gZeu

Khhl\_lkl\mxsbc
fbdjhi_j_dexqZl_ev

170 H 0069

< k\yab k l_f� qlh ij_^hojZgbl_eb \ mkljhckl\Zo gh-
fbgZehf hl �� ^h ��� g_ fhglbjmxlky g_ihkj_^kl\_g-
gh \ mkljhckl\_� ihklZ\ey_lky ki_pbZevguc fhglZ`-
guc dhfie_dl �h^bgZdh\uc ^ey \k_o ghfbgZeh\��
>ey mkljhckl\ ghfbgZehf hl ��� ^h ��� ij_^hojZgb-
l_eb klZg^Zjlgh fhglbjmxlky g_ihkj_^kl\_ggh gZ
rbg_ \oh^gh]h k_l_\h]h iblZgby�

��� � Dhfie_dl ,3�� �,3 � 67$57�

>ey mkljhckl\ ghfbgZehf hl �� ^h ��� iml_f fhglZ`Z
ki_pbZevgh]h dhfie_dlZ bf__lky \hafh`ghklv ihem-
qblv deZkk aZsblu ,3���
Dhfie_dl ihklZ\ey_lky k jmdh\h^kl\hf ih mklZgh\d_�

��� � DhffmgbdZpbhgguc fh^mev� &20�67$57

Iha\hey_l ih^dexqblv &7�67$57 d k_lb� bkihevamy
ijhlhdhe 02'%86�

��� � DZ[_ev \ughkghc iZg_eb mijZ\e_gby

Bkihevam_lky ^ey ih^dexq_gby \ughkghc iZg_eb
mijZ\e_gby d &7�67$57� dh]^Z iZg_ev fhglbjm_lky gZ
m^Ze_gbb�

>ebgZ H[hagZq_gb_

��� f CD - CORD 1,5

� f CD - CORD 3

� f CD - CORD 5

>ey ihemq_gby dZ[_e_c [hevr_c ^ebgu h[jZlbl_kv \
CONTROL TECHNIQUES.

��� � >jm]b_ \ZjbZglu ^hihegbl_evgh]h
h[hjm^h\Zgby

− Dhfie_dl ,3���

− Dhfie_dl [ZciZkZ ^ey mkljhckl\ ghfbgZehf hl
��� ^h ��� �[ZciZk lhevdh kbeh\hc qZklb��

− :\lhljZgknhjfZlhj iblZgby we_dljhggh]h [ehdZ
mijZ\e_gby�

− FhglZ` \ rdZnm�
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� � K<H>G:Y L:;EBP: G:KLJH?D

Lbi &7�67$57�

� &7�67$57�

>ZlZ \\h^Z \ wdkiemZlZpbx�

H[hagZq_gb_ mkljhckl\Z�

H[hagZq_gb_

AZ\h^kdb_

mklZgh\db

^ZlZ�

<Zrb mklZ-
gh\db

^ZlZ�

<Zrb mklZ-
gh\db

^ZlZ�

<Zrb mklZ-
gh\db

^ZlZ�

<Zrb mklZ-
gh\db

^ZlZ�

GhfbgZevguc lhd ^\b]Z-
l_ey

A1 100%

Imkdh\hc lhd A2 200%

<j_fy imkdh\hc jZfiu A3 �� k

Ij_^_evguc lhd A4 400%

<dexq_gb_ ju\dhf A5 G_l

FZdkbfZevgh_ \j_fy

imkdZ
A6 �� k

L_ieh\Zy aZsblZ ^\b]Z-
l_ey b aZsblZ hl [ehdb-

jh\db jhlhjZ

A7 1

KjZ[Zlu\Zgb_ ijb ih-
gb`_gghc gZ]jma-

d_�i_j_]jmad_ jZaj_r_gh

A8 0

Ihjh] kjZ[Zlu\Zgby ijb

i_j_]jmad_
A9 120%

Ihjh] kjZ[Zlu\Zgby ijb

ihgb`_gghc gZ]jmad_
AC 30%

Dhgnb]mjZpby j_e_ D� AE 3

Ih\lhjguc imkd ihke_

ijhkZ^db gZijy`_gby
AF G_l

MijZ\ey_fh_

lhjfh`_gb_
AL G_l

<j_fy mijZ\ey_fh]h

lhjfh`_gby
AO �� k

AZsblZ ih gZijZ\e_gbx

\jZs_gby jZaj_r_gZ
AP G_l

<u[hj j_`bfZ jZ[hlu AU 0


