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We_dljhgguc WFM...
kq_lqbd�l_ieZ

F_]Zljhg ® ij_^klZ\ey_l kh[hc we_dljhgguc kq_lqbd k Z\lhghfguf
iblZgb_f� ij_^gZagZq_gguc ^ey hij_^_e_gby jZkoh^Z l_ieZ \ ^\mljm[�
guo kbkl_fZo hlhie_gby k \h^hc \ dZq_kl\_ l_iehghkbl_ey�
Hg khojZgy_l \ iZfylb ^Zggu_ l_iehihlj_[e_gby b bg^bpbjm_l \k_
gZb[he__ \Z`gu_ bkihevam_fu_ ^Zggu_�
Kq_lqbd ba]hlh\ey_lky \ ^\mo \ZjbZglZo� dhfiZdlghf b jZa^_evghf�

GhfbgZevguc jZkoh^ l_iehghkbl_ey khklZ\ey_l ��� f
3
�q�

Ijbf_g_gb_ Hkgh\ghc kn_jhc ijbf_g_gby l_iehkq_lqbdh\ F_]Zljhg ® y\eyxlky kbkl_fu
p_gljZebah\Zggh]h hlhie_gby� bkihevam_fu_ \ `beuo ^hfZo� Z lZd`_ \ hnbkZo
b ^jm]bo g_`beuo a^Zgbyo�
Ihevah\Zl_eyfb l_iehkq_lqbdh\ fh]ml y\eylvky�

− \eZ^_evpu qZklguo ^hfh\�

− `bebsgh�dhffmgZevgu_ ohayckl\Z�

− hj]ZgbaZpbb� h[kem`b\Zxsb_ ^hfZ�

− Z]_glkl\Z ih lhj]h\e_ g_^\b`bfhklvx b l�^�

NmgdpbhgZevgu_

\hafh`ghklb

− Hij_^_e_gb_ dhebq_kl\Z ihlj_[e_ggh]h l_ieZ gZ hkgh\_ baf_j_ggh]h
jZkoh^Z l_iehghkbl_ey b jZaghklb l_fi_jZlmj�

− GZdhie_gb_ ^Zgguo l_iehihlj_[e_gby gZqbgZy k ihke_^g_]h ^gy mklZgh\db�

− KhojZg_gb_ ^Zgguo l_iehihlj_[e_gby \ ^_gv mklZgh\db�

− Bg^bdZpby ^Zgguo l_iehihlj_[e_gby�

− Bg^bdZpby \Z`guo bkihevam_fuo ^Zgguo�

− KZfhdhgljhev k bg^bdZpb_c hrb[hd�
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Dhgkljmdpby

Kq_lqbd Kq_lqbd khklhbl ba baf_jbl_evghc k_dpbb� we_dljhggh]h [ehdZ b ^\mo
^Zlqbdh\ l_fi_jZlmju� Baf_jbl_evgZy k_dpby mklZgZ\eb\Z_lky \ ljm[hijh\h^
ijb ihfhsb nblbg]h\ �kf� jZa^_e IjbgZ^e_`ghklb�� HgZ ba]hlh\e_gZ ba
gbd_ebjh\Zgghc eZlmgb b kh^_j`bl \ k_[_ baf_jbl_evgmx dZf_jm b
h^ghkljmcgmx djuevqZldm� <h \oh^ghf hl\_jklbb baf_jbl_evghc dZf_ju
mklZgh\e_gZ k_ldZ� ij_^gZagZq_ggZy ^ey aZ^_j`db djmiguo qZklbp ]jyab�

Kq_lqbd \uimkdZ_lky \ ^\mo \ZjbZglZo� dhfiZdlghf b jZa^_evghf.
• < dhfiZdlghf \ZjbZgl_ we_dljhgguc [ehd mklZgh\e_g gZ baf_jbl_evgmx

k_dpbx� Ijb wlhf h[_ qZklb khklZ\eyxl _^bgh_ p_eh_�

• < jZa^_evghf \ZjbZgl_ we_dljhgguc [ehd b baf_jbl_evgZy k_dpby
jZa^_e_gu� h^gZdh hgb kh_^bgyxlky ijb ihfhsb dZ[_ey� fZdkbfZevgZy
^ebgZ dhlhjh]h khklZ\ey_l � f_lj�

We_dljhgguc [ehd We_dljhgguc [ehd khklhbl ba ieZklfZkkh\h]h dhjimkZ b ieZlu k we_dljhgb�
dhc� gZ dhlhjmx mklZgh\e_g lZd`_ ��b jZajy^guc `b^dh� djbklZeebq_kdbc
bg^bdZlhj �@DB � bg^bdZlhj�� GZijy`_gb_ iblZgby [ehdZ h[_ki_qb\Z_lky ��o
\hevlh\hc eblb_\hc [ZlZj__c� GZ i_j_^g_c iZg_eb [ehdZ gb`_ hdgZ @DB
gZoh^blky dghidZ� ij_^gZagZq_ggZy ^ey i_j_dexq_gby ihdZaZgbc bg^bdZlhjZ�

?keb we_dljhgguc [ehd kfhglbjh\Zg gZ baf_jbl_evghc k_dpbb �dhfiZdlguc
\ZjbZgl�� lh _]h fh`gh ih\hjZqb\Zlv gZ ���

0
\hdjm] \_jlbdZevghc hkb b gZ ���

0

\hdjm] ]hjbahglZevghc hkb� Ijb bkihevah\Zgbb jZa^_evgh]h \ZjbZglZ kq_lqbdZ
we_dljhgguc [ehd mklZgZ\eb\Z_lky gZ kl_gm ijb ihfhsb ki_pbZevghc jha_ldb�

>Zlqbdb l_fi_jZlmju < l_iehkq_lqbd_ F_]Zljhg® ijbf_g_gu ^Zlqbdb l_fi_jZlmju ih]jm`gh]h
lbiZ� Hgb khklhyl ba� ih]jm`Z_fh]h \ baf_jy_fmx kj_^m kl_j`gy� gZ dhgp_
dhlhjh]h gZoh^blky baf_jbl_evguc we_f_gl � 3W ���� �� dheiZqdZ k j_av[hc
F��o� b dZ[_ey k kbebdhgh\hc baheypb_c� dhlhjuc kh_^bg_g k we_dljhgguf
[ehdhf� L_fi_jZlmjgu_ ^Zlqbdb ij_^gZagZq_gu ^ey fhglZ`Z \ ki_pbZevguc
rZjh\hc deZiZg� Hgb ki_pbZevgh ih^h[jZgu b g_ fh]ml bkihevah\Zlvky \
hl^_evghklb�

JZa^_evguc \ZjbZgl
bkiheg_gby

>Zlqbdb l_fi_jZlmju
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L_ogbq_kdh_�hibkZgb_

Ijbgpbi < ^Zgghf kq_lqbd_ bkihevah\Zg h^ghkljmcguc ijbgpbi baf_j_gby jZkoh^Z

baf_j_gby l_iehghkbl_ey� ijb dhlhjhf ihlhd `b^dhklb ^\b`_lky lZg]_gpbZevgh hlghkb�
l_evgh djuevqZldb�
<h^Z� ijhoh^ysZy q_j_a baf_jbl_evgmx dZf_jm� ijb\h^bl \ ^\b`_gb_

djuevqZldm� qZklhlZ \jZs_gby dhlhjhc baf_jy_lky we_dljhgguf kihkh[hf [_a
ijbf_g_gby fZ]gblgh]h ihey� L_fi_jZlmjZ l_iehghkbl_ey \ ijyfhc b h[jZlghc
ljm[Zo baf_jy_lky ijb ihfhsb ^\mo ^Zlqbdh\ k ieZlbgh\ufb baf_jbl_evgufb
we_f_glZfb �3W ������

KhojZg_gb_ \ iZfylb GZqbgZy k ^gy mklZgh\db� ^Zggu_ ihlj_[e_gby l_ieZ ihklhyggh kmffbjmxl�

^Zgguo ihlj_[e_gby ky k gZdhie_gguf \ l_dms_f ]h^m agZq_gb_f� < �� qZkZ �� fbgml hq_j_^gh]h
^gy mklZgh\db kmffZjgh_ agZq_gb_ dhebq_kl\Z ihlj_[e_ggh]h \ l_dms_f ]h^m
l_ieZ aZihfbgZ_lky� Ihke_ wlh]h kq_lqbd h[gmey_lky b gZdhie_gb_ ^Zgguo
l_iehihlj_[e_gby gZqbgZ_lky aZgh\h�
>_gv mklZgh\db ijh]jZffbjm_lky gZ aZ\h^_�ba]hlh\bl_e_� KlZg^Zjlguf

^g_f mklZgh\db y\ey_lky �� >_dZ[jy �kf� Hnhjfe_gb_ aZdZaZ��
H^gh\j_f_ggh k khojZg_gb_f \ iZfylb agZq_gby bajZkoh^h\Zggh]h aZ ]h^

l_ieZ fbdjhijhp_kkhjhf \uqbkey_lky dhgljhevguc dh^ �dh^ ijh\_jdb��
AZibkZggu_ \ mklZgh\e_gguc ^_gv agZq_gby khojZgyxlky \ l_q_gb_ h^gh]h

]h^Z� Z aZl_f aZf_gyxlky gh\ufb�

Bg^bdZpby KlZg^Zjlguf ihdZaZgb_f @DB y\ey_lky ihlj_[e_ggh_ \ l_dms_f ]h^m
dhebq_kl\h l_ieZ� Ijb ihke_^h\Zl_evghf gZ`Zlbb gZ dghidm� gZoh^ysmxky gZ
ebp_\hc iZg_eb we_dljhggh]h [ehdZ� @DB [m^_l bg^bpbjh\Zlv ke_^mxsb_
agZq_gby b \_ebqbgu� i_j_qbke_ggu_ \ ihjy^d_ bo ihy\e_gby�

− agZq_gb_ ihlj_[e_ggh]h l_ieZ k ihke_^g_]h ^gy mklZgh\db �d<lq��

− l_kl k_]f_glh\ @DB�

− l_dmsZy l_ieh\Zy fhsghklv �d<l��

− l_dmsbc jZkoh^ l_iehghkbl_ey �f
3
�q��

− l_dmsZy l_fi_jZlmjZ \ ijyfhc ljm[_ �
0
K��

− l_dmsZy l_fi_jZlmjZ \ h[jZlghc ljm[_ �
0
K��

− l_dmsZy jZaghklv l_fi_jZlmj �D��

− \j_fy jZ[hlu l_iehkq_lqbdZ �q��

− ^_gv b f_kyp mklZgh\db�

− khojZg_ggh_ \ iZfylb agZq_gb_ ihlj_[e_gby aZ ij_^u^msbc ]h^ �d<lq��

− dh^ ijh\_jdb�

− agZq_gb_ ihlj_[e_ggh]h l_ieZ k fhf_glZ aZimkdZ kq_lqbdZ �d<lq��

− khh[s_gby h[ hrb[dZo �kf� jZa^_e gb`_��

?keb \ j_`bf_ bg^bdZpbb h^gh]h ba wlbo agZq_gbc dghidZ hklZg_lky g_
gZ`Zlhc \ l_q_gb_ ijbf_jgh �� k_dmg^� @DB Z\lhfZlbq_kdb \ha\jZlblky \
j_`bf bg^bdZpbb klZg^Zjlguo ihdZaZgbc�

Hlh[jZ`_gb_ hrb[hd We_dljhgguc [ehd l_iehkq_lqbdZ fh`_l kZfhklhyl_evgh \uy\eylv b bg^bpb�
jh\Zlv hrb[db� Ijb wlhf jZaebqZxlky \lhjhkl_i_ggu_ �e_]db_� b hkgh\gu_
�k_jv_agu_� hrb[db�

• <lhjhkl_i_ggu_ hrb[db g_ hdZau\Zxl hljbpZl_evgh]h \ebygby gZ
jZ[hlm l_iehkq_lqbdZ� < wlhf kemqZ_ @DB fb]Z_l \ l_q_gb_ �� k_dmg^� Z
aZl_f \ha\jZsZ_lky \ j_`bf bg^bdZpbb klZg^Zjlguo ihdZaZgbc�

• Hkgh\gu_ hrb[db� < kemqZ_ \hagbdgh\_gby hkgh\ghc hrb[db gbdZdb_
^Zevg_crb_ baf_j_gby g_\hafh`gu� @DB hlh[jZ`Z_l lhevdh ghf_j
ijhbahr_^r_c hrb[db b ^Zlm __ i_j\h]h ihy\e_gby� Ijb wlhf ^Zggu_�
aZibkZggu_ ^h i_j\h]h ihy\e_gby hrb[db� khojZgyxlky \ iZfylb�
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< j_`bf_ bg^bdZpbb hrb[hd @DB hlh[jZ`Z_l keh\h ³ERROR´ �hrb[dZ� b
khhl\_lkl\mxsbc dh^� Dh^ g_dhlhjuo hrb[hd bf_xl ke_^mxsb_ agZq_gby�

Error 000 Kq_lqbd h[gme_g� ^Zevg_crb_ baf_j_gby g_\hafh`gu�
Error 002 :iiZjZlgZy hrb[dZ ijb baf_j_gbb l_fi_jZlmju�
Error 004 L_fi_jZlmjZ \ ijyfhc ljm[_ f_gvr_� q_f \ h[jZlghc� \hafh`gh

i_j_imlZgu f_klZfb ^Zlqbdb l_fi_jZlmju�
Error 008 L_fi_jZlmju� g_ bf_xsb_ j_Zevguo agZq_gbc ���

0 C, >2000C);
^Zevg_crb_ baf_j_gby \hafh`gu�

Error 018 Hrb[dZ ^ZlqbdZ \ ijyfhc ljm[_�
Error 034  Hrb[dZ ^ZlqbdZ \ h[jZlghc ljm[_�
Error 128...140 :iiZjZlgu_ hrb[db ijb baf_j_gbb jZkoh^Z l_iehghkbl_ey�

Ihl_jy�^Z\e_gby

L_ogbq_kdb_�^Zggu_

Baf_j_gb_ jZkoh^Z F_ljheh]bq_kdbc deZkk � ',1 ,62 ������ � AgZq_gb_ kljZ]b\Zgby hdheh � e�q

=hjbahglZevgZy mklZgh\dZ� < GhfbgZevgh_ ^Z\e_gb_ 31 �� [Zj

<_jlbdZevgZy mklZgh\dZ� < IZ^_gb_ ^Z\e_gby ijb 4n ���� f[Zj
GhfbgZevguc jZkoh^ 4n ��� f

3
�q IZ^_gb_ ^Z\e_gby ijb 4max �� [Zj

FZdkbfZevguc jZkoh^ 4max � f
3
�q Ih]j_rghklv baf_j_gby�

I_j_oh^guc jZkoh^ 4t ��� e�q           Qmin < Q < Qt ±5 %
FbgbfZevguc jZkoh^ 4min �� e�q           Qt < Q < Qmax ±3 %

Baf_j_gb_

l_fi_jZlmju JZaghklv l_fi_jZlmj FZdk� l_fi_jZlmjZ \ h[jZlghc ljm[_ 110 0 K
FbgbfZevgh_ agZq_gb_ ∆tmin       5 K �djZldh\j_f_ggh�

FZdkbfZevgh_ agZq_gb_ ∆tmax   120 K L_fi_jZlmjguc dhwnnbpb_gl baf_gy_fuc
Ih]j_rghklv baf_j_gby� FbgbfZevgZy j_]bkljbjm_fZy

∆tmin < ∆t < ∆tmax ±� � ijb 4!4t jZaghklv l_fi_jZlmj ���� D
>bZiZahg jZ[hqbo l_fi_jZlmj ��������

0
K

>hihegbl_evgu_

^Zggu_ >himkdZ_fu_ l_fi_jZlmju hdjm`� kj_^u Bg^bdZlhj � @DB � 8-jZajy^guc
�we_dljhgguc [ehd�� Ijbkh_^bgbl_evguc ^bZf_lj

WdkiemZlZpby fZdk� ��
0
K baf_jbl_evghc k_dpbb �\oh^ b \uoh^�

LjZgkihjlbjh\dZ b ojZg_gb_ ������
0
K * ��� ^xcfZ �\g_rgyy j_av[Z�

Kjhd kem`[u [ZlZj_b !� e_l

FZkkZ Kq_lqbd k mklZgh\hqghc ^ebghc �� ff ��� d]

Kq_lqbd k mklZgh\hqghc ^ebghc ��� ff ���� d]

>Zlqbdb l_fi_jZlmju Baf_jbl_evguc we_f_gl 3W ���� \ khhl\_lkl\bb k ',1 �����

Ijbkh_^bgbl_evguc dZ[_ev�
>ebgZ ��� f
K_q_gb_ � o ���� ff

2

FZl_jbZe baheypbb kbebdhg

AZ\bkbfhklv ihl_jb ^Z\e_gby
hl jZkoh^Z \h^u�

∆S � IZ^_gb_ ^Z\e_gby \ [Zj
�� [Zj  ��� dIZ�

4 � JZkoh^ \h^u \ f
3
�q
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AZf_qZgby�ih
mklZgh\d_ Bkihevah\Zgb_ we_dljhgguo kq_lqbdh\ l_ieZ F_]Zljhg ® �mklZgh\dZ� iehf[b�

jh\Zgb_ b l�^�� ^he`gh hkms_kl\eylvky \ khhl\_lkl\bb kh ke_^mxsbfb
ijZ\beZfb�

− Kq_lqbd ij_^gZagZq_g ^ey mklZgh\db \ h[jZlgmx ljm[m� Hg mklZgZ\eb\Z_lky
f_`^m ^\mfy aZ^\b`dZfb b ^he`_g [ulv e_]dh ^hklmi_g ^ey kgylby
ihdZaZgbc b h[kem`b\Zgby�

− I_j_^ mklZgh\dhc kq_lqbdZ ljm[hijh\h^ ^he`_g [ulv lsZl_evgh ijhful�
>ey wlh]h \f_klh l_iehkq_lqbdZ kgZqZeZ fhglbjm_lky \klZ\dZ�aZf_klbl_ev�
� kf� IjbgZ^e_`ghklb �� bkihevam_fZy lZd`_ b ijb k_j\bkghf h[kem`b\Zgbb�

− Baf_jbl_evgZy k_dpby fh`_l [ulv mklZgh\e_gZ dZd ]hjbahglZevgh� lZd b
\_jlbdZevgh�

− G_h[oh^bfh h[jZlblv \gbfZgb_ gZ gZijZ\e_gb_ ihlhdZ \h^u �mdZaZgh
klj_edhc gZ dhjimk_�� Z lZd`_ h[_ki_qblv i_j_^ kq_lqbdhf ijyfhc mqZklhd
ljm[hijh\h^Z ^ebghc g_ f_g__ �� ff�

− Ijb bkihevah\Zgbb dhfiZdlgh]h \ZjbZglZ kq_lqbdZ we_dljhgguc [ehd
^he`_g [ulv mklZgh\e_g \ iheh`_gb_� ijb dhlhjhf ihdZaZgby e_]dh
qblZxlky� Wlh ^hklb]Z_lky iml_f \jZs_gby [ehdZ ih ^\mf hkyf�

− Ihke_ fhglZ`Z l_iehkq_lqbdZ ljm[hijh\h^ ^he`_g [ulv bkiulZg gZ
ih\ur_ggh_ ^Z\e_gb_�

− We_dljhgguc [ehd� nblbg]b b ^Zlqbdb l_fi_jZlmju ^he`gu iehf[bjh\Zlvky
^ey h[_ki_q_gby aZsblu hl g_ijZ\bevgh]h h[jZs_gby b \g_k_gby eh`guo
ihdZaZgbc�

Ki_pbnbdZpby

Kq_lqbdb

GhfbgZevguc jZkoh^
l_iehghkbl_ey

Lbi
bkiheg_gby

MklZgh\hqgZy
^ebgZ

H[hagZq_gb_

��� f
3
�q

��� f
3
�q

��� f
3
�q

��� f
3
�q

DhfiZdlgh_
DhfiZdlgh_
JZa^_evgh_
JZa^_evgh_

�� ff
��� ff
�� ff
��� ff

WFM 30.80
WFM 30.110
WFM 35.80
WFM 35.110

IjbgZ^e_`ghklb

HibkZgb_ H[hagZq_gb_

MklZgh\hqguc gZ[hj ^ey LK k mklZgh\hqghc ^ebghc ��ff
MklZgh\hqguc gZ[hj ^ey LK k mklZgh\hqghc ^ebghc ��� ff

:)=�?��

WFZ.E110

IjbgZ^e_`ghklb

MklZgh\hqguc gZ[hj khklhbl ba�

− � rZjh\h]h deZiZgZ k \gmlj_gg_c j_av[hc � o 5��� ^xcfZ ^ey kh_^bg_gby k
ljm[hijh\h^hf �ijyfuf� b F��o� ^ey kh_^bg_gby k ^Zlqbdhf l_fi_jZlmju�
fh`_l bkihevah\Zlvky dZd aZihjguc we_f_gl�

− � \klZ\db�aZf_klbl_ey kq_lqbdZ k miehlgbl_evgufb ijhdeZ^dZfb ��o��o�
ff� Ij_^klZ\ey_l kh[hc hlj_ahd ljm[u khhl\_lkl\mxs_c ^ebgu k j_av[hc
5��� ^xcfZ k ^\mo klhjhg�

− � rZjh\h]h deZiZgZ k nblbg]hf 5��� ^xcfZ ^ey kh_^bg_gby kh kq_lqbdhf b
5��� ^xcfZ ^ey kh_^bg_gby k ljm[hijh\h^hf �h[jZlguf�� fh`_l bkihevah�
\Zlvky dZd aZihjguc we_f_gl ^ey l_iehkq_lqbdZ�

− � rZjh\h]h deZiZgZ k nblbg]hf 5��� ^xcfZ ^ey kh_^bg_gby kh kq_lqbdhf�
5��� ^xcfZ ^ey kh_^bg_gby k ljm[hijh\h^hf � h[jZlguf � b F��o� ^ey
kh_^bg_gby k ^Zlqbdhf l_fi_jZlmju� fh`_l bkihevah\Zlvky dZd aZihjguc
we_f_gl�

Jha_ldZ IhdjulZ ojhfhf b ij_^gZagZq_gZ ^ey fhglZ`Z gZ kl_gm we_dljhggh]h [ehdZ
l_iehkq_lqbdZ ijb bkihevah\Zgbb jZa^_evgh]h \ZjbZglZ bkiheg_gby�

Hnhjfe_gb_

aZdZaZ Ijb hnhjfe_gbb aZdZaZ mdZau\Zcl_ h[hagZq_gb_ kq_lqbdZ b ijbgZ^e_`ghkl_c

\ khhl\_lkl\bb k ijb\_^_gghc \ur_ ki_pbnbdZpb_c� >ey gZkl_ggh]h fhglZ`Z
we_dljhggh]h [ehdZ ^he`gu \u[bjZlvky kq_lqbdb jZa^_evgh]h \ZjbZglZ
bkiheg_gby�
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Kq_lqbd ihklZ\ey_lky k ^\mfy miehlgbl_evgufb ijhdeZ^dZfb� � iehf[hc k
iehf[bjh\hqghc ijh\hehdhc ^ebghc �� kf� � iehf[Zfb k iehf[bjh\hqghc
ijh\hehdhc ^ebghc �� kf� ijb bkihevah\Zgbb jZa^_evgh]h \ZjbZglZ kq_lqbdZ
�lbi :)0 ������ ^hihegbl_evgh ihklZ\ey_lky jha_ldZ ^ey mklZgh\db
we_dljhggh]h [ehdZ gZ kl_gm�
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