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NOTE :  
It is recommended to read the totality of this handbook as well as the other publications relating to the 
installation, the operation and the maintenance of this product. It is significant always to respect the instructions 
of installations relating to the environment of the product. Nonthe respect of the instructions can cause personal 
and/or material damage. To contact DSF to obtain more information on the possibilities. 

 

List documentation:    
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1. Information 
 

1.1. Directive CEM of the European Union 
 
The Protection Module KERYS (réf. A44Z2) is declared in conformity with the provisions of  the Council Directive 
of the European Union  from May 3, 1989, concerning the approximation of the laws of the Member States relating to 
Electromagnetic Compatibility (39/336/CE) (J.O.C.E of the 23.05.89 L-139/19-26)  
 
This conformity is supposed by the reference to the specifications and the following tests:  

 
• NF EN 50081-2: Generic Emission standards  –  December 1993  

EN 55022  
 

• NF EN 50082-2: Generic Immunité standards  –  June 1995  
EN 61000-4-2, 61000-4-3, 61000-4-4, 61000-4-5, 61000-4-6, 61000-4-8, IN 61000-4-11 
 

1.2. Conformity UL (the USA & Canada) 
 
The Protection Module KERYS (réf. A44Z2) is declared conforms to  recommendations UL508 standards. 
 

 

2. Description of the module 
 

2.1. General 
 
The Module of Protection KERYS  (réf. A44Z2) is part of the system of modular management of genset  KERYS. 
Its role in the total system is the realization of the fast electric securities. 
 
As an integral part of system  KERYS,  the Module of Protection  communicates with  the Base  by using a 
CANOpen BUS. It places at the disposal of this one the totality of measurements, parameters and variables used to 
fulfill its functions.  The BASE  can thus configure, control and read all these data (see  Annexe A " Erreur ! Source 
du renvoi introuvable."page  26). 
 
The system is designed around a 16 bits microcontrolor with 20MHz clock, especially optimized for this type of 
industrial products, and making it possible to carry out most of the functionalities in parallel. 
 
The software gathers all the basic software modules necessary to the good operations of the system (Measurement 
RMS, CANOpen Controler …) as well as an embedded compiler making it possible to modify the connections and the 
preset sequencing between these different modules ( Annexe D " Internal PLC"page  105). 
 
For the diagnosis of the module and/or installation, two systems are available: 
 

• A connector DB9 for direct connection to the PC (see  Annexe C " Connection PC"page  102) giving access to 
the totality of the variables of the module. 

• A specific operation controlled by the base authorizing this one to take the hand on the system for direct action 
on the inputs and the outputs of the module (see  Erreur ! Source du renvoi introuvable. " Erreur ! Source 
du renvoi introuvable."page  Erreur ! Signet non défini.). 

 

2.2. Plan of connections 
 
The totality of user connections is available on removable connector blocks. Each block is maintained in position in its 
base plate by a system of mechanical clips, the connector block of the currents (251 to 258), is maintained by two 
screws to avoid any inopportune opening of the secondary circuit of the transformers of currents.  
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240 NO  + 235 
241 NC  

Alimentation 24 Volts 
Power supply 24 Volts - 236 

242 C 

Relais numéro 1 
 
Relay number 1  + 237 

243 NO  GND 238 
244 NC  

BUS CAN 
 

CAN BUS - 239 
245 C 

Relais numéro 2 
 
Relay number 2     

       
246 L1    
247 L2    
248 L3  

 

  
249 N 

Tension GE ou Réseau ou Centrale 
 
 
Genset or Mains or Power plant voltage     

250  Terre / Earth     
    
    

251 I1(S1)  
252 I1(S2) 

Secondaire transfo de courant 
Secondary current transformer  

253 I2(S1)  
254 I2(S2) 

Secondaire transfo de courant 
Secondary current transformer  

Module de protection / Protection module 
A44Z2 
Code GPAO SDMO 
Code GPAO SOREEL 
N° Série / Lot : 
Version : 

255 I3(S1)  
256 I3(S2) 

Secondaire transfo de courant 
Secondary current transformer  

257 Ih(S1)  
258 Ih(S2) 

Transfo de courant homopolaire 
Zero sequence current transformer  

CE 480V  
UL / CSA  240V  
 5P5 

       

Figure 1 - Connections 

 

2.3. Inputs/Outputs 
 

 

Figure 2 - Table of the inputs/outputs 

 

N° Description Capacity Comments 
235 Power supply + 2,5mm² 

236 Power supply - 2,5mm² 

General power supply of the module . 
9-40Vdc, 10 Watts maxi. 
Protection by resetable fuse (4A) and anti-inversion of polarity 

237 BUS CAN High 1,5mm² 

238 GND 1,5mm² 

239 BUS CAN Low 1,5mm² 

CANOpen 
125Kbits, maximum length of the bus 300m . 
32 modules maxi 
Note 1:  Use specific cable CAN (120 Ohms) 
Note 2:  A resistance of 120 Ohms must be cabled at the ends of the 
bus . 

240 Relay 1 NO 2,5mm² 
241 Relay 1 NC 2,5mm² 
242 Relay 1 Commun 2,5mm² 

Synthesis safety 
Free of potential , 8A, 250Vac, 2000VA 

240 Relay 2 NO 2,5mm² 
241 Relay 2 NC 2,5mm² 
242 Relay 2 Commun 2,5mm² 

Synthesis safety 
Free of potential , 8A, 250Vac, 2000VA 

243 Voltage Phase 1 genset 2,5mm² 
244 Voltage Phase 1 genset 2,5mm² 
245 Voltage Phase 1 genset 2,5mm² 
246 Neutral genset 2,5mm² 
247 Ground 2,5mm² 

Voltage Generator or Plant 
100 à 480Vac (UL: 100 à 240Vac), 3~, 0,2VA 
45Hz à 65Hz 
Optional neutral 

248 Current Phase 1 (S1) 4mm² 
249 Current Phase 1 (S2) 4mm² 
250 Current Phase 2 (S1) 4mm² 
251 Current Phase 2 (S2) 4mm² 
252 Current Phase 3 (S1) 4mm² 
253 Current Phase 3 (S2) 4mm² 
254 Homopolar current (S1) 4mm² 
255 Homopolar current (S2) 4mm² 

Current Generator or Plant 
5A nominal, 25A  during 10s, 0,5VA 
45Hz to 65Hz 
Note 1 :  Use  CT of protection 5P5 (UL506) 
Note 2 : Homopolar current input can also be used for differential 
safety 
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CAUTION:   
Never disconnect connector blocks 248 to 255 when the current is present at the primary of the CT.    
The secondary must be shunted before all handling on these connector blocks. 

 

2.4. Leds, Inters & Strap 
 

Switches SW1 with SW4 are used for the configuration of the CANOpen address of  the Module of protection. The 
address is given by the following table: 
 

SW1 SW2 SW3 SW4 Address CANOpen Recommended address 
OFF OFF OFF OFF 0: Reserved  
ON OFF OFF OFF 1  
OFF ON OFF OFF 2  
ON ON OFF OFF 3  
OFF OFF ON OFF 4  
ON OFF ON OFF 5  
OFF ON ON OFF 6 1st module 
ON ON ON OFF 7 2nd module 
OFF OFF OFF ON 8  
ON OFF OFF ON 9  
OFF ON OFF ON 10  
ON ON OFF ON 11  
OFF OFF ON ON 12  
ON OFF ON ON 13  
OFF ON ON ON 14  
ON ON ON ON 15  

 
In order to carry out first diagnostic in the event of failure, the chart is equipped with leds for communications CAN and 
RS232. 

 

Figure 3 - Leds, Inters et Strap 

ST1: 
Shunted with the 
setting under voltage 
for Flashing of new 
software. 

DB9: 
Connection towards 
PC for diagnostic 

SW1à 4: 
Coding of the address 
of the chart for 
CANOpen 

LED1: 
CANOpen operation   
See Annexe A 

LED2: 
Emission/reception  
RS232 
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3. Environment and characteristics 
 

• Operating temperature -20 to +70°C 

• Temperature of storage -25 to +70°C 

• Use In interior only. 

  cUL: the panel must be of type NEMA 12,12K. 

• Moisture 5 à 95% 

Tropicalization for use in wet environnement  

Protection IP20. 

• Altitude 2000m (3000m during transport) 

• Dimensions 185x190x67mm (7.28x7.48x2.64in) 

• Weight 1.0kg (2.3oz) 

 
 

4. Installation 

4.1. Dimensions/assembly 
 

Boitier mécanique Module de protection
KERYS

F O R M A T N °  C O D E N °  D E S S I N R E V

A44 Z2 B 0000 B
E C H E L L E 1:1 24/03/2003 F E U I L L E 1 / 1

Matière  :  Acier galvanisé -  7/10

1

2

3

4

5

6

6

7

Rep Qté Référence   Désignat ion Fourn isseur
1       1   A44Z2A000  CI équipé    CRE
2       1   A44Z2BA00  Capot         CRE
3       1   A44Z2BB00  Fond          CRE
4       4   Entretoises M3 35x5.5 FF
5       4   Entretoises M3 35x5.5 MF
6       4   vis M3x8
7       2   Ecrou M4
8       2   Rondel le éventai l  Z4

 

Figure 4 - Assembly 

4.2. Fixation/montage 
In order to secure  the Module of protection on its support, 4 screws M5 (not provided) must be used. Tightening must 
be carried out with xx Newtons.    See below for the distances between centres and the drilling of the support. 
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Note: Deburr and clean drillings well before assembly. 
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Figure 5 - drilling 

 

4.3. Rules of wiring 
 

• The cables conveying  power (high currents, high voltage or both) must be maintained remotely of the module, of 
low level signal or communication cables.  

• If the cables conveying the power have to cross other low level signal cables, the crossing must be done with right 
angle.  

• Earthing of the modules minimizes the electromagnetic disturbances and is a safety measure in the electric 
installations. It must be respected and applied as long as it is not prohibited.  

• The shieldings protect from the electromagnetic disturbances. They must be connected on the two sides to optimize 
the attenuation.  
Attention, however, it is possible to connect the shieldings only one side if:  

• the signals are of very low amplitude (mV).  
• the impedances of inputs of the modules are strong (MOhms).  
• the cable is very long and/or connects two buildings.  
• the fact of connecting on the two sides generates a circulation of current in the shielding  
• the fact of connecting on the two sides generates a deterioration of operation   

• 0Volt of power supply of  the Modules of protection  installation must be connected between them.  
• The 0Volt of power supply of  the Module of protection   must be connected directly by a cable of strong section 

on the 0Volt of the primary controller speed. 
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4.4. Earthing 
 
The Module of protection must be connected to the Earth, that is to say by the means of the four fastening screws (see  
4.2  " Fixation/montage"page  9) or by one or two cables green-yellow courts, of section 4mm² minimum, fixed on the 
module using a nut and of a star washer (see reference mark 6 and 7 of  Figure 4 -  page  9)  
 

4.5. Vibrations 
 
In the event of excessive vibrations, it is preferable to secure  the Module of protection on a system of damping 
devices (silentbloc). 
 

5. Operations 

5.1. Safety 

5.1.1. Definition of the symbols used 
 
 

E 0033 V ariab le  E 0033

E 2116 E 1616

E 1085

�
��

�

SE T
R ES ET

S eu il m axi avec  hys te resys

Tem porisa tion  cons tan te
 - E 2116  : C om pteur (en  100èm es de  seconde)
 - E 1616  :  P a ram ètre  tem ps de  la  tem porisa tion

E T  log ique  2  en trées  (non-inve rseuse  et inverseuse)

D ém u ltip lexeur 1  ve rs  4

O U  log ique  m u lti-en trées

B ascu le  log ique  (m ém o ire )

E 2211 E 1611

Tem porisa tion  à  tem ps inve rse
 - E 2211  : C om pteur (en  100èm es de  seconde)
 - E 1611 : P aram ètre  tem ps  de  la  tem porisa tion

S eu il m in i avec  hys te resys

d
d t

D ériva teu r

D é tection  de  saut de  vecteur

 

Figure 6 - Diagrammatic safety 
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5.1.2. Thermal Image (ANSI 49) 
The thermal image security is carried out on the basis of simulation of the heating (increase in temperature) of each 
phase of the alternator compared to its nominal heating. The nominal heating is given for a nominal current I and is 
worth by definition 100%. If the alternator functions with its nominal current during sufficiently a long time, its 
heating is worth 100%. 
The formula of computation of this heating is as follows: 
 












−





×+= −− 1

2

1 n
nom

nn E
I

I
Tx
Nte

EE  

Figure 7 - Thermal image formula 

 
En:  heating of the machine at the moment n (en %) 
En-1: heating of the machine at the moment n-1 (en %) 
Nte: Thermal delay of heating (E1083) for calibration (in S) 
Tx:  Thermal time-constant of the machine (E1084) (in minutes) 
I:  Instantanneous current (Amp RMS) 
Inom: Nominal current (Amp RMS) 
 

E 00 33

E 00 34

E 00 35

E 10 82
E 21 14

E 10 85

�
�

�
�

S E T
R E S E T

S E T
R E S E T

S E T
R E S E T

E 20 69

E 22 00

E 22 01

E 22 02

E 21 97 E 10 85

E 21 13

 

Figure 8 - Synoptic Security Thermal Image 

E0033  Heating phase 1  
E0034  Heating phase 2  
E0035  Heating phase 3  
E2197  Inhibition of the safety measures  
E2114  Fault direct heating (before validation)  
E2113  Fault heating  
E1082  Maximum threshold of heating  
E1085  Validation and control  
E2069  RESET  
E2200  Alarm  
E2201  Relay fault 1  
E2202  Relay fault 2  
 
The threshold is adjustable from 0  to  999.9%, the default value being of  120 %. 

5.1.3. Overload Current (ANSI 32) 
The security of current overload is carried out on current RMS of each of the three phases of the generator. It is 
delayed. 
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E 0006

E 0007

E 0008

E 1052
E 2138

E 2197 E 1054

�
	


�

S E T
R E S E T

S E T
R E S E T

S E T
R E S E T

E 2069

E 2200

E 2201

E 2202

E 2140 E 1053 E 2137

E 1054

 

Figure 9 - Synoptic security overload current  

E0006 Current phase 1  
E00 07  Current phase 2  
E00 08  Current phase 3  
E2197  Inhibition of the safety measures  
E21 38  Fault direct overload current (before delay and validation)  
E2137  Fault overload current 
E2140  Counter of the delay  
E1052  Maximum threshold of current  
E1053  Delay setpoint of the security  
E1054  Validation and control  
E2069  RESET  
E2200  Alarm  
E2201  Relay fault 1  
E2202  Relay fault 2  
 
The threshold is adjustable from 0  to  300%, the value by default being of  120%.  
The delay is adjustable from  0  to 999.9s, the value by default being  10.0s. 

5.1.4. Maximum of reverse current (ANSI 46) 
The safety of maximum of reverse current is carried out on the calculation of the reverse current of the generator. 
The reverse current is calculated from the 3 currents generators. It protects the alternators against imbalances high 
from currents. 
 

E 0392

E 1138
E 2160

E 1140

�



�
�

SET
R ESET

SET
R ESET

SET
R ESET

E 2069

E 2200

E 2201

E 2202

E 2162 E 1139 E 2159

E 2197 E 1140

C alcu l I
Inve rse

E 0006

E 0007

E 0008

 

Figure 10 - Synoptic maximum reverse current safety 

 
E0006 Current phase 1 
E0007 Current phase 2 
E0008 Current phase 3 
E0392 Reverse current value 
E2197 Inhibition of the safety 
E2160 Fault direct reverse current (before delay and validation) 
E2159 Fault reverse current 
E2162 Counter of the delay 
E1138 Maximum threshold of current 
E1139 Delay of safety 
E1140 Validation and control 
E2069 RESET 
E2200 Alarm 
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E2201 Relay fault 1 
E2202 Relay fault 2 
 
The threshold is adjustable from  0  to  300%, the default value being of  20%.  
The delay is adjustable from 0 to 999.9s, the default value being  0.0s. 

5.1.5. Courant de court-circuit (ANSI 51,51V) 
The safety of short-circuit is carried out on RMS current of each of the three phases of the generator. It is delayed or 
instantaneous (response time < 40ms). It starts the emission of PDO1 instantaneously on the bus CAN Open. It can, 
optionnally, being configured in voltage retained mode. 
 

E 0006

E 0007

E 0008

E 1058 E 2145

E 2197 E 1062

�
�

�
�

SET
R ESET

SET
R ESET

SET
R ESET
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Figure 11 - Synoptic safety current of short-circuit 

E0006 Current phase 1 
E0007 Current phase 2 
E0008 Current phase 3 
E2197 Inhibition of the safety measures 
E2145 Fault direct current short-circuit (before delay and validation) 
E2172 Fault current of short-circuit 
E2146 Counter of the delay 
E1058 Maximum threshold of current low 
E1059 Maximum threshold of current high 
E1060 Delay of safety for a current defined by  E1058 
E1061 Delay of safety for a current defined by  E1059 
E1062 Validation and control 
E1141 Activation  of the voltage retained option 
E2069 RESET 
E2200 Alarm 
E2201 Relay fault 1 
E2202 Relay fault 2 
 
The thresholds are adjustable from  0  to  300%, the default value being of  250%. 
The delays are adjustable from  0  to  999.9s, the default value being  0.0s. 

 

5.1.6. Homopolar current (ANSI 64) 
The homopolar safety of current is carried out on current RMS of the homopolar input. It is delayed or instantaneous 
(response time < 40ms). It starts the emission of PDO1 instantaneously on the bus CANOpen.   
Attention, it is inactivated if the safety of restricted ground differential is selected (see  5.1.22 " Restricted ground 
(ANSI 87B)"page  25). 
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Figure 12 - Synoptic safety homopolar current 

E0214 Hompolar current 
E2197 Inhibition of the safety measures 
E2147 Fault direct homopolar current (before delay and validation) 
E2173 Homopolar fault current 
E2148 Counter of the delay 
E1137 Selection  restricted Ground / homopolar current 
E1063 Maximum threshold of current 
E1064 Delay of safety 
E1065 Validation and control 
E2069 RESET 
E2200 Alarm 
E2201  Relay fault 1  
E2202 Relay fault 2 
 
The threshold is adjustable from  0  to 300%, the default value being of  20%. 
The delay is adjustable from  0  to  999.9s, the default value being  0.0s. 

5.1.7. Directional current of short-circuit (ANSI 67) 
The safety of directionnal short-circuit is carried out on current RMS of each of the three phases of the generator and 
for an angle between current and voltage of reference higher than 90°+ θ or lower than - θ. 
 

 
 

Figure 13 - Zone of  trigger  of directional current of short-circuit 

 
It is delayed or instantaneous (response time < 40ms). It starts the emission of PDO1 instantaneously on the 
CANOpen bus. 
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Figure 14 - Synoptic safety directional current of short-circuit 

E0006 Current phase 1 
E0007 Current phase 2 
E0008 Current phase 3 
E0026 Angle between I1 and U32 
E0027 Angle between I2 and U13 
E0028 Angle between I3 and U21 
E2197 Inhibition of the safety  
E2149 Fault direct directional current of short-circuit (before delay and validation) 
E2174 Fault directional current of short-circuit 
E2150 Counter of the delay 
E1066 Maximum threshold of current 
E1067 Delay of safety 
E1068 Angle of trigger 
E1054 Validation and control 
E2069 RESET 
E2200 Alarm 
E2201 Relay fault 1 
E2202 Relay fault 2 
 
The threshold is adjustable from  0  to 300%, the default value being of  250%. 
The delay is adjustable from  0  to  999.9s, the default value being  0.0s. 
The angle is adjustable from 0 to 180°, the default value being 45°. 

5.1.8. Directional homopolar current (ANSI 67N) 
The safety of  directional  homopolar current is carried out on current RMS of the homopolar input and for an angle 
between the homopolar voltage and homopolar current higher than 90°+ θ or lower than - θ. 
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Figure 15 - Zone of trigger directional homopolar current 

 
It is delayed or instantaneous (response time < 40ms). It starts the emission of PDO1 instantaneously on the 
CANOpen bus.  
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Figure 16 - Synoptic safety directional homopolar current 

E0214 Homopolar current 
E0025 Angle between Ih and Vh 
E2197 Inhibition of the safety  
E2151 Fault direct directional homopolar current (before delay and validation) 
E2175 Fault directional homopolar current 
E2152 Counter of the delay 
E1168 Maximum threshold of current 
E1169 Delay of safety 
E1171 Validation and control 
E1170 Trigger angle 
E1137 Selection  restricted Ground / homopolar current 
E2069 RESET 
E2200 Alarm 
E2201 Relay fault 1 
E2202 Relay fault 2 
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The threshold is adjustable from  0  to 300%, the default value being of  20%. 
The delay is adjustable from 0  to  999.9s, the default value being  0.0s.  
The angle is adjustable from 0 to 180°, the default value being 45°. 

5.1.9. Maximum of frequency (ANSI 81) 
The security of maximum of frequency is carried out on the frequency of the generator, expressed as a percentage of 
the rated frequency. It is delayed. 
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Figure 17 - Synoptic security maximum of frequency 

E0 151  Frequency generator  
E2197  Inhibition of the safety measures  
E2 098  Maximum of frequency direct fault (before delay and validation)  
E2097  Maximum of frequency fault  
E2100  Counter of the delay  
E1022  Maximum threshold of frequency  
E1023  Delay  
E1024  Validation and control  
E2069  RESET  
E2200  Alarm  
E2201  Relay fault 1  
E2202  Relay fault 2  
 
The threshold is adjustable from  0  to  999.9%, the default value being of  102.0%.  
The delay is adjustable from  0  to  999.9s, the default value being  10.0s. 

5.1.10. Minimum of frequency (ANSI 81) 
The security of minimum of frequency is carried out on the frequency of the generator, expressed as a percentage of 
the rated frequency. It is delayed. 
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Figure 18 - Synoptic of the security minimum of frequency 

E0151  Frequency generator  
E2197  Inhibition of the safety measures  
E21 02  Direct fault minimum of frequency (before delay and validation)  
E2101  Fault minimum of frequency  
E2104  Counter of the delay  
E1025  Threshold of frequency min imum  
E1026  Delay  
E1027  Validation and control  
E2069  RESET  
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E2200  Alarm  
E2201  Relay fault 1  
E2202  Relay fault 2  
 
The threshold is adjustable from  0  to  999.9%, the default value being of  98.0%.  
The delay is adjustable from  0  to  999.9s, the default value being  10.0s. 

5.1.11. Maximum of voltage (ANSI 59) 
The security of maximum of voltage is carried out on the phase to phase voltages of each of the three phases of the 
generator, expressed as a percentage of the nominal voltage. It is delayed. 
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Figure 19 - Synoptic of the security maximum of voltage 

E0148  Phase to phase voltage phase 1  
E0149  Phase to phase voltage phase 2  
E0150  Phase to phase voltage phase 3  
E2197  Inhibition of the safety measures  
E21 10  Direct fault maximum of voltage (before delay and validation)  
E2109  Fault maximum of voltage  
E2112  Counter of the delay  
E1031  Maximum threshold  of  voltage  
E1032  Delay  
E1033  Validation and control  
E2069  RESET  
E2200  Alarm  
E2201  Relay fault 1  
E2202  Relay fault 2  
 
The threshold is adjustable from  0  to  999.9%, the default value being of  105.0%.  
The delay is adjustable from  0  to 999.9s, the default value being  10.0s. 

5.1.12. Minimum of voltage (ANSI 27) 
The security of minimum of voltage is carried out on the phase to phase voltages of each of the three phases of the 
generator, expressed as a percentage of the nominal voltage. It is delayed. 
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Figure 20 - Synoptic of the security minimum of voltage 

E0148  Phase to phase voltage phase 1  
E0149  Phase to phase voltage phase 2  
E0150  Phase to phase voltage phase 3  
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E2197  Inhibition of the safety measures  
E21 06  Direct fault minimum of voltage (before delay and validation)  
E2105  Fault minimum of voltage  
E2108  Counter of the delay  
E1028  Threshold of  voltage min imum  
E1029  Delay  
E1030  Validation and control  
E2069  RESET  
E2200  Alarm  
E2201  Relay fault 1  
E2202  Relay fault 2  
 
The threshold is adjustable from 0  to  999.9%, the default value being of  95.0%.  
The delay is adjustable from 0 to 999.9s, the default value being  10.0s. 

5.1.13. Homopolar voltage (ANSI 59N) 
The safety of maximum of homopolar voltage is carried out on the homopolar voltage of the generator. It is delayed. 
There is two ways for measuring the homopolar voltage: 

• If the neutral is directly connected to the earth, the homopolar voltage is the vetor sum of the 3 voltage 
phases. Earth and Neutral are both connected to terminal 249, terminal 250 is left open. 

• If the Neutral is isolated or connected throw an impedance to the Earth, the homopolar voltage is the 
voltage measured between Earth and Neutral. Neutral is connected to terminal 249 and Earth is connected 
to terminal 250. 

• If Neutral is not available, the homoplar voltage is the vector sum of the 3 voltages in respect to the Earth. 
Terminal 249 is left open, Earth is connected to terminal 250.  
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Figure 21 - Synoptic safety maximum of homopolar voltage 

E0213 Homopolar voltage 
E2197 Inhibition of the safety  
E2181 Fault direct maximum of homopolar voltage (before delay and validation) 
E2187 Fault maximum of homopolar voltage 
E2183 Counter of the delay 
E1034 Maximum threshold of voltage 
E1035 Delay 
E1036 Validation and control 
E2069 RESET 
E2200 Alarm 
E2201 Relay fault 1 
E2202 Relay fault 2 
 
The threshold is adjustable from  0  to  999.9V, the default value being of  100.0V. 
The delay is adjustable from 0  to  999.9s, the default value being  10.0s. 

5.1.14. Maximum of active power (ANSI 32-2) 
The security of maximum of active power is carried out on the total active power of the generator, expressed as a 
percentage of the nominal active power. It is delayed. 
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Figure 22 - Synoptic "maximum security of active power" 

E0 042[N-1 ]  Active power of generator N  
E2197  Inhibition of the safety measures  
E2 134  Direct fault maximum of active power (before delay and validation)  
E2133  Fault maximum of active power  
E2136  Counter of the delay  
E1049  Threshold of  active power  maximum  
E1050  Delay  
E1051  Validation and control  
E2069  RESET  
E2200  Alarm  
E2201  Relay fault 1  
E2202  Relay 2 (not used on  Module of regulation)  
 
The threshold is adjustable from 0  to  999.9%, the default value being of  120.0%.  
The delay is adjustable from  0 to  999.9s, the default value being  6 0.0s. 

5.1.15. Minimum of active power (ANSI 32-2) 
The security of minimum of active power is carried out on the total active power of the generator, expressed as a 
percentage of the nominal active power. It is delayed. 
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Figure 23 - Synoptic security minimum of active power 

E0 042[N-1 ]  Active power of generator N  
E2197  Inhibition of the safety measures  
E2 130  Direct fault "minimum of active power" (before delay and validation)  
E2129  fault "minimum of active power"  
E2132  Counter of the delay  
E1046  Threshold of  active power  m in imum  
E1047  Delay  
E1048  Validation and control  
E2069  RESET  
E2200  Alarm  
E2201  Relay fault 1  
E2202  Relay 2 (not used on  Module of regulation)  
 
The threshold is adjustable from  0  to  999.9%, the default value being of  20.0%.  
The delay is adjustable from 0  to 999.9s, the default value being  18 0.0s. 
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5.1.16. Return of active power (ANSI 32-1) 
The security of reverse active power is carried out on the total active power of the generator, expressed as a 
percentage of the nominal power. It is delayed at constant time. 
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Figure 24 - Synoptic security active reverse power 

E0 042[N-1 ]  Active power of generator N  
E2197  Inhibition of the safety measures  
E2 122  Direct fault active reverse power (before delay and validation)  
E2121  Fault active reverse power 
E2124  Counter of the delay  
E1040  Threshold of  active power  m in imum  
E1041  Delay  
E1042  Validation and control  
E2069  RESET  
E2200  Alarm  
E2201  Relay fault 1  
E2202  Relay 2 (not used on  Module of regulation)  
 
The threshold is adjustable from 0  to  999.9%, the default value being of  10.0%.  
The delay is adjustable from  0  to  999.9s, the default value being  1 0.0s.  
 

5.1.17. Maximum of reactive power (ANSI 32) 
The security of maximum of reactive power is carried out on the total reactive power of the generator, expressed as 
a percentage of the rated power. It is delayed. 
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Figure 25 - Synoptic maximum security of reactive power 

E0 132[N-1 ]  Reactive power of generator N  
E2197  Inhibition of the safety measures  
E2 118  Direct fault reactive reverse power (before delay and validation)  
E2117  Fault reactive reverse power 
E2120  Counter of the delay  
E1037  Threshold of  reactive power  maximum  
E1038  Delay  
E1039  Validation and control  
E2069  RESET  
E2200  Alarm  
E2201  Relay fault 1  
E2202  Relay 2 (not used on  Module of regulation)  
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The threshold is adjustable from  0  to  999.9%, the default value being of  120.0%.  
The delay is adjustable from  0  to 999.9s, the default value being  6 0.0s. 

5.1.18. Reverse power reactive (ANSI 40, 32) 
The security of reverse reactive power is carried out on the total reactive power of the generator, expressed as a 
percentage of the nominal reactive power. It is delayed at constant time. 
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Figure 26 - Synoptic security reverse reactive power 

E0 132[N-1 ]  Reactive power of generator N  
E2197  Inhibition of the safety measures  
E2 126  Direct fault minimum of reactive power (before delay and validation)  
E2125  Fault minimum of reactive power  
E2128  Counter of the delay  
E1043  Threshold of  reactive power  m in imum  
E1044  Delay  
E1045  Validation and control  
E2069  RESET  
E2200  Alarm  
E2201  Relay fault 1  
E2202  Relay 2 (not used on  Module of regulation)  
 
The threshold is adjustable from  0  to  999.9%, the default value being of  10.0%.  
The delay is adjustable from 0 to 999.9s, the default value being  1 0.0s.  
 

5.1.19. dF/dt ROCOF (ANSI 78) 
The security dF/dt (rocof) applies to the frequency of the generator. It is instantaneous.  
The module dF/dt calculates permanently the derivative of the frequency of the generator (the three phase to phase 
voltages are monitored). If one of the three absolute values of derivative exceeds the parameterized threshold, the 
security is engaged.  
 
Note 1: The security dF/dt is active only if the circuit breaker Mains, the circuit breaker plant and the circuit breaker 
genset are closed and that the delay of activation of protections Mains is finished.  
Note 2  The security dF/dt is taken into account only if it is detected over at least six consecutive periods, in order to 
avoid starting on a disturbance.  
Note 3  The fault is maintained during 1 second after its effective disappearance. 
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Figure 27 - Synoptic security dF/dt 
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U12~  Sinusoid of phase to phase voltage  
U23~  Sinusoid of phase to phase voltage  
U31~  Sinusoid of phase to phase voltage  
E2000  Position circuit breaker Mains  
E2001  Position circuit breaker Genset  
E2008  Position circuit breaker Plant  
E2197  Inhibition of the safety measures  
E2171  Fault df/dt  
E2186  Protection Mains activated  
E2555  Counter of the delay  of startup of protections Mains  
E1072  Threshold  of variation of frequency  maximum  
E1637  Delay of startup of protections Mains  
E1073  Validation and control  
E2069  RESET  
E2200  Alarm  
E2201  Relay fault 1  
E2202  Relay 2 (not used on  Module of regulation)  
 
The threshold is adjustable from  0 to 50.0Hz/s,  the default value being of  0.5Hz/s.  
The delay of activation of protections Mains is adjustable from 0 to 999.9s, the default value being of  1 0s. 

5.1.20. Vector jump (ANSI 21, 78) 
The security vector jump applies to the frequency of the generator. It is instantaneous.  
The module vector jump permanently calculates the moment of passage to 0Volt of the voltages of the generator 
(the three phase to phase voltages are monitored). If one of the three voltages passes to 0Volt apart from the range 
envisaged, the fault is activated.  
 
Note 1: The security vector jump is active only if the circuit breaker Mains, the circuit breaker plant and the circuit 
breaker genset are closed and that the delay of activation of protections Mains is finished.  
Note 2: The security vector jump is taken into account only if it is detected only once over three consecutive 
periods, in order to avoid starting on a disturbance.  
Note 3: The fault is maintained during 1 second after its effective disappearance. 
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Figure 28 - Synoptic security vector jump 

U12~  Sinusoid of phase to phase voltage  
U23~  Sinusoid of phase to phase voltage  
U31~  Sinusoid of phase to phase voltage  
E2000  Position circuit breaker Mains  
E2001  Position circuit breaker Genset  
E2008  Position circuit breaker Plant  
E2197  Inhibition of the safety measures  
E2170  Fault vector jump  
E2186  Protection Mains activated  
E2555  Counter of the delay  of startup of protections Mains  
E1070  Threshold of  angle shift 
E1637  Delay of startup of protections Mains  
E1071  Validation and control  
E2069  RESET  
E2200  Alarm  
E2201  Relay fault 1  
E2202  Relay 2 (not used on  Module of regulation)  
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The threshold is adjustable from 0 to 180°,  the default value being of  20°.  
The delay of activation of protections Mains is adjustable from 0 to  999.9s, the default value being of  1 0s. 

5.1.21. Minimum of impedance (ANSI 21) 
The safety of minimum of impedance is carried out on the calculated impedances (U/I) of each of the three phases of 
the generator. It is delayed. 
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Figure 29 - Synoptic safety minimum of impedance 

E0030 Calculated impedance  of   the phase 1 
E0031 Calculated impedance  of   the phase 2 
E0032 Calculated impedance  of   the phase 3 
E2197 Inhibition of the safety measures 
E2142 Fault direct minimum of impedance (before delay and validation) 
E2141 Fault minimum of impedance 
E2144 Counter of the delay 
E1055 Minimum threshold of impedance 
E1056 Delay 
E1057 Validation and control 
E2069 RESET 
E2200 Alarm 
E2201 Relay fault 1 
E2202 Relay fault 2 
 
The threshold is adjustable from  0  to  6553.5Ohms, the default value being of  Ohms. 
The delay is adjustable from  0  to  999.9s, the default value being  10.0s. 

5.1.22. Restricted ground (ANSI 87B) 
The differential restricted ground safety is carried out on the current measured on the homopolar current  input. It is 
delayed. When this safety is activated, the safety relating to the homopolar current are deactivated. 
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Figure 30 - Synoptic safety differential restricted ground  

E0214 Differential current  
E2197 Inhibition of the safety  
E2184 Fault direct restricted ground (before delay and validation) 
E2177 Fault restricted ground 
E2185 Counter of the delay 
E1165 Maximum threshold of current 
E1166 Delay 
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E1167 Validation and control 
E1137 Selection   restricted ground   /  current hompolaire  
E2069 RESET 
E2200 Alarm 
E2201 Relay fault 1 
E2202 Relay fault 2 
 
The threshold is adjustable from  0  to  999.9A, the default value being of  10.0A. 
The delay is adjustable from 0  to  999.9s, the default value being  10.0s. 
 

 



KERYS Protection Module  Technical Documentation - A44Z290002-D  page 27/110 

Annexe A CAN Open 
 

The Module of regulation has a bus CAN using the CANopen protocol. This bus is dedicated to the communication with  the 
base  KERYS which controls it.  The base  is regarded as the Master and the modules are the slaves. 
 
 

A.1. DESCRIPTION 
 

A.1.1.  CAN Parameters  
 
Speed of communication: 125kbit/s.  
Standard identifier of 11bits.  
Address CAN of each module defined by a DIP-switch quadruple.  
Use of the peripheral CAN interns of the microcontrolor C167.  
The status of the module is materialized by a twinkling green LED (voir 2.4 "Leds, Inters & Strap" page 8). 
 

A.1.2. Supported messages 
 
The Module of regulation is configured to transmit or receive the following messages: 
 

• Reception of NMT.  
• 1 EMERGENCY in emission.  
• 1 SDO in reception.  
• 1 SDO in emission.  
• Reception of SYNC.  
• 20 PDO in emission.  
• 2 PDO in reception. 

 

A.1.3. Topology 
 

The speed of communication makes it possible to be  a bus  maximum  CAN length of  300m (500m theoretical).  
It is recommended to use special cables for bus CAN of impedance characteristic of 120 Ω and to finish them by a 
resistance to each end of the bus. 

 
 

A.2. PROTOCOL 
 

A.2.1. Objects of communication 

A.2.1.1. Process Data Object (PDO) 
 

These objects are configured when the CANOpen protocol is in pre-operational status to be used when the 
CANOpen protocol is in opérationnal status.  
They send (TXPDO) or directly receive (RXPDO) the data of the variables defined during the configurations.  
The transmission can be defined in a cyclic way (by multiple of  SYNC, or multiple of 100ms) or acyclic (on 
change of variable).  
The use of these objects is the transport of data of process (E/S, controls…) with strong concept of real time. 

 

A.2.1.2. Service Data Object (SDO) 
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These objects are used for the configuration of the PDO  when the CANOpen protocol is  in pre-operational 
status.  
With the occasion, they can also be used for to write (or read) punctually in a variable.  
The use of these objects is the configuration and the specific control without concept of real time. 

 

A.2.1.3. Synchronization Object (SYNC) 
 

It is the object of synchronization. It is generated by  the Base.  
When the module receives a SYNC, it starts sending of TxPDO configured for this type of emission.  
 
Note:   The Base  should not send more than 1 SYNC by interval of 100ms. 

 

A.2.1.4. Emergency Object (EMCY) 
 
It is sent when an error is detected on the card. The managed errors can be of folowing type: low voltage of 
power supply, error of communication, generic error, material problem or software…  
The software reloads the 2 variables: Error Codes (V0238) and Error Register (V0236).  
On change of the variable Error Codes processing EMCY is launched (Checking of all the 100ms).  
 
Treatment sequence EMCY :  
 

Sending message EMCY : [ CC1  CC2  RR  00h 00h 00h 00h 00h ] 
CC1 = most significant byte of the error code, 
CC2 = least significant byte of the error code, 
RR = error register. 

 
Filling of the table "Pre-defined Field Error" which backs up of the 20 last errors. 

The last error is in sub-index 1.  
Definition of the errors object: [ 00h  RR  CC1  CC2 ], 
CC1 = most significant byte of the error code, 
CC2 = least significant byte of the error code, 
RR = error register. 

 
The module is put then in status STOP. 

 
Error Code Supported:  
 0000h: no error, reset of the errors.  
 1000h: generic error  
 3000h: voltage of power supply (only on module A44Z1)  
 5000h: material problem  
 6000h: software problem  
 8000h: monitoring 
 
The register error is of format 8bits: 
 Bit 0: generic error  
 Bit 1: current  – Not supported  
 Bit 2: voltage  
 Bit 3: temperature  – Not supported  
 Bit 4: error of communication   
 Bit 5: specific to the hardware  
  Bit 6: reserved  
 Bit 7: specific to the manufacturer 
 

A.2.1.5. Network Management Object (NMT) 
 

This message is used by the Master to change the status modules. 
 
The Cob-id identifier of message NMT is: 000h 
 
Format of the messages:  

Start Remote Node :  [  01h  ID  00h  00h  00h  00h  00h  00h  ] 
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Stop Remote Node :  [  02h  ID  00h  00h  00h  00h  00h  00h  ] 
Reset Node :  [  81h  ID  00h  00h  00h  00h  00h  00h  ] 
Enter Pre-Op :  [  80h  ID  00h  00h  00h  00h  00h  00h  ] 

 
Note 1: ID is the identifier of the module (defined by DIP-switch).  
 
Note 2: One can send these messages to all the modules at the same time by taking a ID equal to 00h. 
 

A.2.2. Status of the protocol 

 

Figure 31 - State Machine of CANOpen  

 
The variable  Status  of card  (PRE OP, OPERATIONAL…)  is  available  in E2565. 

 
The LED CANopen  (see  Erreur ! Source du renvoi introuvable. page  Erreur ! Signet non défini.) flickers 
according to the status of the module as indicated in the table below: 
 

STATUS State of the LED CANopen 
Initialisation Very fast flickering 

Stop Fast flickering 
Pre operational Slow flickering 

Operational Lit continuously 

Figure 32 - List CANOpen states 

 
The definite table following the link between the status and the objects of communication, i.e. the state in which 
CANOpen must be so that a type of object can circulate on the bus CAN: 
 

 Initialisation Pre operational Operational Stopped 
PDO   X  
SDO  X X  
SYNC  X X  
EMCY  X X  
NMT  X X X 

Figure 33 - Links Object/State CANOpen 

 
 

A.2.3. Dictionary of objects 
All the objects defined by standard DS.301 are not supported by the cards. The obligatory objects appear, like 
certain optional (COB-ID SYNC, COB-ID EMCY,…). 
 
Obligatoires : 
  Device Type    index 1000h 
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 Error Register   index 1001h 
 Identity object    index 1018h 
  Vendor ID = nonwell informed 
  Product code = nonwell informed 
  Revision number = index of the software: (ex: 135Ah) 
  Serial number = ex: 1203A014h 
 
Optionnel: 

Pre defined Error Field  index 1003h 
  Ss-index 0 : error count occurred (20 au max) 
  Ss-index 1 à 20 : code errors 

COB-ID SYNC   index 1005h 
 Manufacturer device name  index 1008h: « CRE » 
 COB-ID EMCY   index 1014h 

 
The objects concerning the configuration of the SDO' S and the PDO' S are with the indices defined by the standard. 
A server of SDO:   index 1200h 

 Ss-Index 0 : 2 (Nb of under following index) 
 Ss-Index 1 : COB-ID du RxSDO 
 Ss-Index 2 : COB-ID du TxSDO 
 

RxPDO1 Communication Parameter:  Index 1400h 
  Ss-Index 0 : 2 (nb de sous index suivant) 
  Ss-Index 1 : COB-ID du RxPDO1 
  Ss-Index 2 : transmission type 
 
RxPDO2 Communication Parameter:  Index 1401h 
  Ss-Index identique à RxPDO1 
 
RxPDO1 Mapping Parameter:  Index 1600h 
  Ss-Index 0 : 0-4 (Nb of under following index  which is used) 
  Ss-Index 1 : Variable 1 
  Ss-Index 2 : Variable 2 
  Ss-Index 3 : Variable 3 
  Ss-Index 4 : Variable 4 
 
RxPDO2 Mapping Parameter: Index 1601h 
  Ss-index : idem 
 
TxPDO1 Communication Parameter: Index 1800h 
  Ss-Index 0 : 0-5 (Nb of under following index which is used) 
  Ss-Index 1 : COB-ID du RxPDO1 
  Ss-Index 2 : transmission type 
  Ss-Index 3 : inhibit time 
  Ss-Index 4 : réservé 
  Ss-Index 5 : event timer 
 
TxPDO2 Communication Parameter: Index 1801h 
…  
TxPDO20 Communication Parameter: Index 1814h 
  
TxPDO1 Mapping Parameter:  Index 1A00h 
  Ss-Index : idem mapping RxPDO 
 
TxPDO2 Mapping Parameter: Index 1A01h 
…  
TxPDO20 Mapping Parameter: Index 1A14h 

 
Note 1: An error message will be returned for any request towards an object not supported. 

 
Note 2: Correspondence Dictionary of objects and Number of variable  
A new block of variable 3xxx was created for the CANopen objects.  
One finds all the variables (E0000 with E 3 999) starting from the index 2000h (hexadecimal) under index 0.  
Example:  
 E0000   is with   index 2000h  sub index 0, 
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 E1000   is with   index 23E8h  sub index 0, 
 E2000   is  with   index 27D0h  sub index 0, 
 E3000   is  with   index 2BB8h  sub index 0, 
 

 

A.2.4. COMMUNICATION SDO 

A.2.4.1. Format of message  SDO 
[  CS  IIL  IIH  SI  DD1  DD2  DD3  DD4  ] 
 

CS : Specific control (Writing, reading, Nb of byte) 
IIL : LSB of the index of the object considered 

 IIH : MSB of the index 
 SI : Sub Index 
 DDi : data (4 octets max) 
 
Note: Only the simple SDO (without segment) are supported; i.e. the transferable number of bytes of data is 
limited to 4 per message.  
 

A.2.4.2. Format of the data in messages SDO 
 
If the data has a format 16bits (2 bytes), it appears in the message with these bytes of MSB and LSB reversed: 

Message : [ XX  XX  XX  XX  LL  HH  00  00 ] 
    Data 16bits 
If the data has a format 32bits (4 octets), the LSB is on the left, until the MSB all on the right message: 
Message : [ XX  XX  XX  XX  LL  HH  LL  HH ] 
    LSB MSB 
 
In short, one always reads the data "with back":  

The LSB on the left instead of right-hand side and  
The MSB on the right instead of left.  

 
The data received and returned by the A44 modules will be signed or not according to the definition of the 
variable (see  Erreur ! Source du renvoi introuvable. " Erreur ! Source du renvoi introuvable."page  
Erreur ! Signet non défini.) 

 

A.2.4.3. Recommendations 
 

 

CAUTION:   
If the RxSDO request is a request for writing on 4 bytes (starts with ` 23h '), then one writes the 2 bytes of 
LSB in the variable indicated and the 2 bytes of MSB on the following variable. This is the format adopted 
for all the variables of the type ` long' on the A44 cards. 

 

 

CAUTION:   
If the RxSDO request is a request for reading of a variable of the type ` long':  

• If request for 2 bytes (starts with ` 4Bh '), then only the 2 octets of  LSB are returned.  
• If request for 4 bytes (starts with ` 43h '), then the 4 bytes are returned. 

 

A.2.5. COMMUNICATION PDO 

A.2.5.1. Format of message PDO 
  
[  DD1  DD2  DD3  DD4  DD5  DD6  DD7  DD8  ] 
 DDi : data 
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SIGNIFICANT:   
Message PDO contains only data. It is thus extremely significant that  the base  and  the module of 
regulation  are configured same manner so that these data are treated in a coherent way. 

 

A.2.5.2. Configuration of the PDO 
 
Each PDO in emission requires the configuration of 3 parameters of communication:  
 

Transmission type (Ss-index 2)  
= 0 : not supported 

    = 1 – 240 : transmitted by multiple of SYNC 
= 254 : transmitted by multiple of 100ms or on change of variable 

    = 255 : not supported 
 Timer event (Ss-index 5)   

= 0 : transmission on change of variable 
    = 1 – 65535 : multiple of 100ms 

Inihibit time (Ss-index 3)  
= 0 – 65535 : minimal interval between 2 of the same PDO Cob-id (10ms) 

  
Note: Like there are no logical inputs/outputs, the configuration of the PDO's will be limited to 4 variables 16bits 
to the maximum by PDO (or 2 variables 32bits). 
 
The mapping and the parameters of communication are with the indexes and sub-indexes defined in standard 
DS.301.  
For example:  mapping of RxPDO1 in index 1600h  
  mapping of TxPDO18 in index 1A11h 
 
Example of definition of a variable in the mapping: 
Variable 2 of the mapping of TxPDO5: 
 Index 1A04h, sub-index 3 
 Donnée  [ HH  LL  SS  BB ]  
  BB = number of bits of the variable  
  SS = sub index of the variable 
  HH LL = Index of variable (MSB in first) 
 
Bit RTR: no request RTR is authorized. Bit 30 of the Cob-id parameter will not be modifiable and always equal 
to 1. 
 
Order of the data in message PDO:  
  [  DD1  DD2  DD3  DD4  DD5  DD6  DD7  DD8  ] 
 
Example:  the V1 variable of the mapping made 16bits,  
  the variable V2 32bits,  
  the variable V3 16bits  
  and not of V4 variable. 
 
Then [DD1, DD2] = [V1L, V1H] 
 [DD3, DD4, DD5, DD6] = [V2LSB-L, V2LSB-H, V2MSB-L, V2MSB-H]  
 [DD7, DD8] = [V3L, V3H] 
 
Numerical example: V1 = 0x1234, V2 = 0x20304050, V3 = 0x2436 
The message will be: [ 0x34, 0x12, 0x50, 0x40, 0x30, 0x20, 0x36, 0x24 ]   
 
Note 1: The mapping and the parameters of communication of the PDO can only be modified in the status Pre-
operational.  
 
Note 2: The values received in RxPDO are signed or not according to the definition of the variable (see  Erreur ! 
Source du renvoi introuvable. " Erreur ! Source du renvoi introuvable."page  Erreur ! Signet non défini.) 
 
Instructions for the configuration of a PDO: 
1. Deactivate the PDO: message [23h, I IL, I IH, 01h,  00h, 00h, 00h, 80h] 
2. Configure the other parameters (trans type, timer..) and the mapping. 
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3. Give the identifier Cob-id (DDh, DDh) while remaining deactivated: 
    [23h, I IL, I IH, 01h,  DDh, DDh, 00h, 80h] 
4. Activate the PDO: message [23h, I IL, I IH, 01h,  00h, 00h, 00h, 00h] 
 Note : the identifier will not be crushed by these 00h  at the time of this last message. 
 
Concerning RxPDO, the received data are immediately updated in their associated variables. 
 

 

NOTES:   
A certain number of Cob-id are reserved. See table of standard DS301. For example, one should not 
especially take the identifier 0x580 to define the 5 2nd  TxPDO because this identifier is already reserved for 
TxSDO. 

 
 

 

NOTES:   
At the time of a downloading of file between card KERYS and a PC, the messages of CANopen are not 
transmitted any more. The transmission normally takes again at the end downloading. This is due at the 
higher level of priority of connection RS232 compared to the CAN. 
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Annexe B Table of variables 
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Ü¹ ØÝ ± ° ´µ ° Ì ± ³ ° ´ «Ù ° ©® Þ¹ ØÝ ± ° ´ µ ° ´ · ¶ ² ´® © ° ½ ¾¿ À Á ¨ À Â ¾ ¿ À Á¨ À « Ã Ã Ã ×ª ² © ²³ Ø » ® ¹ ÚÛ Ü » · ±¹ © ° ³ » ¹ · ª ° µ ª ² · ´³ ¨

£¤¥ Î ¦ ß � à áÛ Å· ©ª

º « ¼

 ° ´³ ² · ´ Ì ± ³ ° ´ «Ù ° ©® ª ° ´³ ² · ´ ´· ¶ ² ´® © ° ½ ¾¿ À Á ¨ À Â ¾ ¿ À Á¨ À « Ã Ã Ã ×ª ² © ²³ Ø » ® ¹ ÚÛ Ü » · ±¹ © ° ³ » ¹ · ª ° µ ª ² · ´³ ¨

£¤¥ Î Î âãä åæ £ç èé ä ê ë èé ä êä èì íî ï êð ñ êòó ôä õ ö ¦ Ä Ò Ð÷ Ò ø ¦ Ä Ò Ð÷ Ò ù Ã Ã úî ì û ìä êó ç ü ãó û ê ýÄ þç éó ÿ þ � ã ð ì � ã ê � êð î÷£¤¥ Î Ð ��� �� �	 
 � �
 � �� �� � � �� � � � � � � � � �� � �� � �� � � � � � �� � �� � � � �� � � ! "# $ %& $ ' " # $ %& $ � ( �

� �

) ) *+ +, + - ./ 01 1 2 34 5 36 7 0 3 2 8 5 9/ :;<

=> ?@ A :; B * CD 9

E 2D 7

E 2D 76 3 0F / 5 G 5 31 0 6 3 :; B * D 2 3H C + IJ J CJ K L L

=> ?@ M :; B * J G N

E 2D 7

E 2D 76 3 0F / 5 G 5 31 0 6 3 :; B * D 2 3H J + IJ J CJ K L L
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OP QR S TU VW XY Z

[\ ]^

[\ ]^ _ ` ab cd Y d ` e a _ ` TU VW ]\ `f X g hi i ji k l l

OP Qm P TU Vn j ] o

[\ ]^

[\ ]^ _ ` ab cd Y d ` e a _ ` TU Vn ]\ ` f j g hi i ji k l l

OP Qm Q TU Vn i Y Z

[\ ]^

[\ ]^ _ ` ab cd Y d ` e a _ ` TU Vn ]\ ` f i g hi i ji k l l

OP Qm p TU Vn XY Z

[\ ]^

[\ ]^ _ ` ab cd Y d ` e a _ ` TU Vn ]\ ` f X g hi i ji k l l

OP Qm q TU V j j ] o

[\ ]^

[\ ]^ _ ` ab cd Y d ` e a _ ` TU V j ]\ ` f j g hi i ji k l l

OP Qm r TU V j i Y Z

[\ ]^

[\ ]^ _ ` ab cd Y d ` e a _ ` TU V j ]\ ` f i g hi i ji k l l

OP Qm R TU V j XY Z

[\ ]^

[\ ]^ _ ` ab cd Y d ` e a _ ` TU V j ]\ ` f X g hi i ji k l l

OP Qm m st u VW j ] o

[ ]^

[\ ]^ _ ` ab cd Y d ` e a _ ` s c e VW ]\ `f j g hi i ji k l l

OP Qm v st u VW i Y Z

[ ]^

[\ ]^ _ ` ab cd Y d ` e a _ ` s c e VW ]\ `f i g hi i ji k l l

OP Qm w st u VW XY Z

[ ]^

[\ ]^ _ ` ab cd Y d ` e a _ ` s c e VW ]\ `f X g hi i ji k l l

OP Qm S st u Vn j ] o

[ ]^

[\ ]^ _ ` ab cd Y d ` e a _ ` s c e Vn ]\ ` f j g hi i ji k l l

OP Q vP st u Vn i Y Z

[ ]^

[\ ]^ _ ` ab cd Y d ` e a _ ` s c e Vn ]\ ` f i g hi i ji k l l

OP Q v Q st u Vn X Y Z

[ ]^

[\ ]^ _ ` ab cd Y d ` e a _ ` s c e Vn ]\ ` f X g hi i ji k l l

OP Q v p st u V j j ] o

[ ]^

[\ ]^ _ ` ab cd Y d ` e a _ ` s c e V j ]\ ` f j g hi i ji k l l

OP Q v q st u V j i Y Z

[ ]^

[\ ]^ _ ` ab cd Y d ` e a _ ` s c e V j ]\ ` f i g hi i ji k l l

OP Q v r st u V j X Y Z

[ ]^

[\ ]^ _ ` ab cd Y d ` e a _ ` s c e V j ]\ ` f X g hi i ji k l l

OP Q vR TU x W j ] o

[\ ]^

[\ ]^ _ ` ab cd y _ c ]\ ` Y TU x W ]\ `f j g hi i ji k l l

OP Q vm TU x W i Y Z

[\ ]^

[\ ]^ _ ` ab cd y _ c ]\ ` Y TU x W ]\ `f i g hi i ji k l l

OP Q v v TU x W XY Z

[\ ]^

[\ ]^ _ ` ab cd y _ c ]\ ` Y TU x W ]\ `f X g hi i ji k l l

OP Q v w TU x n j ] o

[\ ]^

[\ ]^ _ ` ab cd y _ c ]\ ` Y TU x n ]\ `f j g hi i ji k l l

OP Q v S TU x n i Y Z

[\ ]^

[\ ]^ _ ` ab cd y _ c ]\ ` Y TU x n ]\ `f i g hi i ji k l l

OP Q wP TU x n XY Z

[\ ]^

[\ ]^ _ ` ab cd y _ c ]\ ` Y TU x n ]\ `f X g hi i ji k l l
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ÍÎÏ ÐÏ ÑÒ ÓÔ ÕÖ ×Ø Ù ÙÚÛ Ò ÙÚ Ö Ü ÜÖ ÑÒ Ó Ý Þß à à à Ò ÙÚ Ö Ü ÜÖ Ö × ÕÚ Ôá Ö ×Ø ×â Ö ÙÖ Ü Üã äå â æÖ Ü

ÍÎÏ Ðç èéê ëì Ì í îï Ìð ñ ëÌ í ï ò ïê ê ï Î óô ô ç ô è à à

ÍÎÏ Ðõ Ë ö ÷ ë ìê øÌ ò ö ë ù ë ú ë û ø ñê ï Î óô ô ç ô ü à à ýþ ÿ �� �� � �� � �� � � � �þ � 	� 
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��  ¡ ¢ � � �� �� �� � � �� £ �¤ ¥ � � �� � � ¦� ¢ ¢ �� § ¨ ©ª ª «ª ¬ ¬ ¬ � ¡ � � ¥ � � � ­ � � � � � � � � �� � �� � � � � � �® �

�� � �� � � �¯ � °± ² ³ ´ ��  ¡ ¢ � � � °± ² ³ ´ � � �¯ ¦ ­ ¡ µ �� § ¨ ©ª ª «ª ¬ ¬ ¬ ¶ ·¸ ¹ º» ¼ ½ ¾¿ À Á ½ Â ½Ã À Á ¾Ä ÀÅ Ä ¾Æ Ç ½È ¿ ÉÊ ËÄ Ì Í Ë ÌÈ ¾ ¿ ÍÎ Ã Í Í Ä ÏÃ Ð¿ ¾¿ ÍÃ ÑÃ Ì Á¿

ÒÓ Ô ÔÕ Ö Ç× ØÙ Ú Û × Ü Ý Ë Þ¿ À × ßàá Ù Ú Ö Ç× Ø ·Ä Þ Þ¿ Ì º ¹ âã ã äã å å å Á ËÄ Ê Ë Ä ÌÈ æ ÐÃ Í É ¹

ÒÓ Ô Ô Ô Ú¿ ç ½ Ñ¿ èé Þ¿ × Ü Ý Ë Þ¿ À Ú¿ ç ½ Ñ¿ è é Þ¿ · Í Ëê ¿ Ì º ¹ âã ã äã å å å Á ËÄ Ê Ë Ä ÌÈ æ ÐÃ Í É ¹

ÒÓ Ô Ôë Ú¿ ç ½ Ñ¿ è é Þ¿ Û × Ü Ý Ë Þ¿ À Ú¿ ç ½ Ñ¿ è é Þ¿ ·Ä Þ Þ¿ Ì º ¹ âã ã äã å å å Á ËÄ Ê Ë Ä ÌÈ æ ÐÃ Í É ¹

ÒÓ Ô Ôì Ö Ì Ì Ë Ì í¿ Ð × Ü Ý Ë Þ¿ À Ö Ì Ì Ë Ì í¿ Ð ½ È Á¿ Ì ¹ âã ã äã å å å Ù À ½ Á ½Ã Í ½ È æ É ¹Æ îÄ ½ È Ï ½È ¿ ÉÊ Ë Ä Ì Í Ë ÌÈï Ä Î Ä À¿ Ã À Ë ÏÃ Í ½ ¿ È Ä Ì ÍÃ ÑÃ Ì Á¿ Ã Þ ÞÃ ÌÃ ½ Á

ÒÓ Ô Ôð Ù ¾¿ À Á ½ Á é ßñ Ê × Ü Ý Ë Þ¿ ÀÙ ¾¿ À Á ½ Á é ßñ Ê ¿ Ñ Á ¹ ò å å å ¶ òÆ À Ë Ïñ Ì¿ ¾¿ È ËÄ Èá ½ À ¾ ¿ ó ¾¿ ÍÎ Ëñ Ê ¿ Á ½ ¾¿ À Á ½ Á æÆÒÓ Ô Ôô õ¿ À ¾ Ë ÌÙ Ú × Ü Ý Ë Þ¿ ÀÙ ¾¿ À Á ½ Á é ßñ Ê ¿ Ñ Áá õ¿ À ¾ Ë Ì Ù Ú · Í Ëê ¿ Ì º ¹ âã ã äã å å å Á ËÄ Ê Ë Ä ÌÈ æ ÐÃ Í É ¹ÆÒÓ Ô Ôö õ¿ À ¾ Ë ÌÙ Ú Û × Ü Ý Ë Þ¿ ÀÙ ¾¿ À Á ½ Á é ßñ Ê ¿ Ñ Áá õ¿ À ¾ Ë Ì Ù Ú ·Ä Þ Þ¿ Ì º ¹ âã ã äã å å å Á ËÄ Ê Ë Ä ÌÈ æ ÐÃ Í É ¹ÆÒÓ Ô Ô÷ î Ì Ë ¾ Ä Ñ Á × Ë ¾¿ × Ü Ý Ë Þ¿ ÀÙ ¾¿ À Á ½ Á é ßñ Ê ¿ Ñ Áá î Ì Ë ¾ Ä Ñ Á Ñ Ë ¾¿ · Í Ëê ¿ Ì º ¹ âã ã äã å å å ø ¶ Ü ò òù ø ·× Ü í Ü Ý è Ö× º

ú ¶ Ü ò òù ú ·× Ü í Ý Ü × º

ÒÓ Ô Ôû î Ì Ë ¾ Ä Ñ Á× Ë ¾¿ Û × Ü Ý Ë Þ¿ ÀÙ ¾¿ À Á ½ Á é ßñ Ê ¿ Ñ Áá î Ì Ë ¾ Ä Ñ Á Ñ Ë ¾¿ ·Ä Þ Þ¿ Ì º ¹ âã ã äã å å å Á ËÄ Ê Ë Ä ÌÈ æ ÐÃ Í É ¹ÆÒÓ Ô ë Ó í¿ ç ½È ½ Ë À ÝÄ Ï × Ü Ý Ë Þ¿ ÀÙ ¾¿ À Á ½ Á é ßñ Ê ¿ Ñ Áá í¿ ç ½È ½ Ë À ÝÄ Ïñ ¿ Ì · Í Ëê ¿ Ì º ¹ âã ã äã å å å Ù À ¾ ½ï Ä ¿ Í ¿ È ç¿ ÌÈ ½ Ë ÀÈ ¾¿ Í Ë Ð ½ Ñ ½ ¿ Í ¿ Á ¾¿ ÏÃ Á æ Ì ½ ¿ Í ¾ Ä Þ Ì Ë ¾Ä ½ ÁÆîÃ Ì ¿ ó¿ Ï Þ Í ¿ü ÍÃ çÃ Í ¿ Ä Ì · ø äã Ü º» ¿ È Á Ä À¿ ÑÃ Ì Á¿ ¾Î ½ À ¾ ½ Ñ¿ Ü ¿ Ïñ Ã Ìï Ä Ã À Á Ä À

Í Ë Ð ½ Ñ ½ ¿ Í ¾¿ ç¿ ÌÈ ½ Ë À øÆ äã ÆÒÓ Ô ë Õ í¿ ç ½È ½ Ë À ÝÄ Ï Û × Ü Ý Ë Þ¿ ÀÙ ¾¿ À Á ½ Á é ßñ Ê ¿ Ñ Áá í¿ ç ½È ½ Ë À ÝÄ Ïñ ¿ Ì ·Ä Þ Þ¿ Ì º ¹ âã ã äã å å å ý ½ ÍÃ çÃ Í ¿ Ä Ì ¾ Ä í¿ ç ½È ½ Ë À ÝÄ Ïñ ¿ Ì ¾ æ ÞÃ È È ¿ ·þ þ þ þ º »ü Ã Í Ë ÌÈ Í ¿ È ø âñ ½ ÁÈ ¾ ¿ Þ Ë ½ ¾È

Â Ë Ì Á È ¿ Á Ì ËÄ ç¿ ½ Ñ ½ ÆÒÓ Ô ë Ô ý¿ Ì ½Ã Í ÀÄ Ï × Ü Ý Ë Þ¿ ÀÙ ¾¿ À Á ½ Á é ßñ Ê ¿ Ñ Áá ý¿ Ì ½Ã Í ÝÄ Ïñ ¿ Ì · Í Ëê ¿ Ì º ¹ âã ã äã å å å × Ë À Á ½ ¿ À Á Í ¿ ÀÄ Ï æ Ì Ë ¾¿ È æ Ì ½ ¿ ¾ Ä Ï Ë ¾ Ä Í ¿ ÆÜ ½ ÀÈ ½ü Í ¿ Ï Ë ¾Ä Í ¿ Ã é Ã À Á Í ¿ ÀÄ Ï æ Ì Ë ¾¿ È æ Ì ½ ¿ Ì æ¿ Í ø ú ¹ ä Ü ¹ ø ò Ã Ä ÌÃ ÍÃ çÃ Í ¿ Ä Ì

· ø ú ¹ ä Ü ¹ ø ò º » ÆÙ Ñ ½ È ¿ Á Ì ËÄ ç¿ ÍÃ ÞÃ Ì Á ½ ¿ ñ Ã È È ¿ ¾ ¿ ÍÃ çÃ Í ¿ Ä Ìü ½ Æ ¿ Æ · Ü ¹ ø ò º»ÒÓ Ô ë ë ý¿ Ì ½Ã Í ÀÄ Ï Û × Ü Ý Ë Þ¿ ÀÙ ¾¿ À Á ½ Á é ßñ Ê ¿ Ñ Áá ý¿ Ì ½Ã Í ÝÄ Ïñ ¿ Ì ·Ä Þ Þ¿ Ì º ¹ âã ã äã å å å Ù Ñ ½ È ¿ Á Ì ËÄ ç¿ ÍÃ ÞÃ Ì Á ½ ¿ » Ã Ä Á¿ ÿ · ø ú ¹ ä º»

ÒÓ Ô ë ì ý¿ Ì ç¿ Ì ý Ú ß ø × Ü Ý Ë Þ¿ À ý¿ Ì ç¿ Ì ý Ú ß ¹ ú å å å ¶ úÆ Ý Ë Ïñ Ì¿ ¾¿ È ËÄ Èá ½ À ¾¿ ó ¾ ¿ ÍÎ Ëñ Ê ¿ Á ý¿ Ì ç¿ Ì ý Ú ß

ÒÓ Ô ë ð í ó ý Ú ß × ßàá

Ù Ú

× Ü Ý Ë Þ¿ À ý¿ Ì ç¿ Ì ý Ú ßá × ßàá Ù Ú í ó ý Ú ß · Í Ëê ¿ Ì º ¹ âã ã äã å å å ¶ · â ¹ ¹ º» ¼ ½ ¾ ¿ À Á ½ Â ½Ã À Á ¾Ä ÀÅ Ä ¾Æ � Ë ê ¿ Ì ¶ ñ ½ Á ¹ É øã

Ç ½ È ¿ ÉÊ ËÄ Ì Í Ë ÌÈ ¾¿ ÍÎ Ã Í Í Ä ÏÃ Ð¿ ¾¿ ÍÃ ÑÃ Ì Á¿

ÒÓ Ô ë ô í ó ý Ú ß Ù Ú Û × Ü Ý Ë Þ¿ À ý¿ Ì ç¿ Ì ý Ú ßá × ßàá Ù Ú í ó ý Ú ß ·Ä Þ Þ¿ Ì º ¹ âã ã äã å å å Á ËÄ Ê Ë Ä ÌÈ æ ÐÃ Í É ¹Æ � Þ Þ¿ Ì ¶ ñ ½ Á ø â É ä ø

ÒÓ Ô ë ö è ó ý Ú ß × ßàá

Ù Ú

× Ü Ý Ë Þ¿ À ý¿ Ì ç¿ Ì ý Ú ßá × ßàá Ù Ú è ó ý Ú ß · Í Ëê ¿ Ì º ¹ âã ã äã å å å ¶ ·ã ¸ ¹ º» ¼ ½ ¾ ¿ À Á ½ Â ½Ã À Á ¾Ä ÀÅ Ä ¾Æ � Ë ê ¿ Ì ¶ ñ ½ Á ¹ É øã

Ç ½ È ¿ ÉÊ ËÄ Ì Í Ë ÌÈ ¾¿ ÍÎ Ã Í Í Ä ÏÃ Ð¿ ¾¿ ÍÃ ÑÃ Ì Á¿

ÒÓ Ô ë ÷ è ó ý Ú ß Ù Ú Û × Ü Ý Ë Þ¿ À ý¿ Ì ç¿ Ì ý Ú ßá × ßàá Ù Ú è ó ý Ú ß ·Ä Þ Þ¿ Ì º ¹ âã ã äã å å å ¶ · ¹ ¹ º» Æ � Þ Þ¿ Ì ¶ ñ ½ Á ø â É ä ø

ñ ½ Á ú� É ¹ È ½ Ð À ½ Â ½Ã À Á ½ ¾ ¿ À Á ½ Â ½Ã À Á È ÁÃ À ¾Ã Ì ¾ È Ä Ì ø øñ ½ ÁÈ Æ à ½ Á ä ø É ¹ È ½ Ð À ½ Â ½Ã À Á

ý¿ Ì ç¿ Ä Ì çÃ Í ½ ¾ ¿ ÆÒÓ Ô ë û Ö Ì Ì Ë Ì × Ë ¾ ¿ × Ü Ý Ë Þ¿ À Ñ Ë ¾ ¿ ¿ Ì Ì¿ Ä Ì ·¿ Ì Ì¿ Ä Ì È Ä Ì ÍÃ ÑÃ Ì Á¿ ÿ Þñ Ã Í ½ Ïü ¹ âã ã äã å å å �� �� �� � �	 
 � �
 �� �	 � �	 � �� � � � � � �	 � � � � � � � � � �� � � � 	 � � �� �� �� � � � �� �� �� 
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]^ _` a bc c def gh ij k lm no pf q rc f sh f t e qf h bc c o c de f gh s uo v u s e qh f w ij

x v p pf c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _� ^ bc c def gh i i� lm no pf q rc f sh f t e qf h bc c o c def gh s uo v u s e qh f w i i

x g o �f c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _� � bc c def gh i i k lm no pf q rc f sh f t e qf h bc c o c def gh s uo v u s e qh f w i i

x v p pf c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _� _ bc c def gh i� � lm no pf q rc f sh f t e qf h bc c o c de f gh s uo v u s e qh f w i�

x g o �f c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _� � bc c def gh i� k lm no pf q rc f sh f t e qf h bc c o c de f gh s uo v u s e qh f w i�

x v p pf c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _� � bc c def gh i | � lm no pf q rc f sh f t e qf h bc c o c de f gh s uo v u s e qh f w i |

x g o �f c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _� ` bc c def gh i | k lm no pf q rc f sh f t e qf h bc c o c de f gh s uo v u s e qh f w i |

x v p pf c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _� � bc c def gh i� � lm no pf q rc f sh f t e qf h bc c o c de f gh s uo v u s e qh f w i�

x g o �f c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _� � bc c def gh i� k lm no pf q rc f sh f t e qf h bc c o c de f gh s uo v u s e qh f w i�

x v p pf c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _� � bc c def gh i{ � lm no pf q rc f sh f t e qf h bc c o c de f gh s uo v u s e qh f w i{

x g o �f c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _� a bc c def gh i{ k lm no pf q rc f sh f t e qf h bc c o c de f gh s uo v u s e qh f w i{

x v p pf c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _ �^ bc c def gh i z � lm no pf q rc f sh f t e qf h bc c o c de f gh s uo v u s e qh f w i z

x g o �f c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _ � � bc c def gh i z k lm no pf q rc f sh f t e qf h bc c o c de f gh s uo v u s e qh f w i z

x v p pf c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _ � _ bc c def gh i� � lm no pf q rc f sh f t e qf h bc c o c de f gh s uo v u s e qh f w i�

x g o �f c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _ � � bc c def gh i� k lm no pf q rc f sh f t e qf h bc c o c de f gh s uo v u s e qh f w i�

x v p pf c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _ � � bc c def gh i� � lm no pf q rc f sh f t e qf h bc c o c de f gh s uo v u s e qh f w i�

x g o �f c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _ �` bc c def gh i� k lm no pf q rc f sh f t e qf h bc c o c de f gh s uo v u s e qh f w i�

x v p pf c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _ �� bc c def gh i� � lm no pf q rc f sh f t e qf h bc c o c de f gh s uo v u s e qh f w i�

x g o �f c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _ � � bc c def gh i� k lm no pf q rc f sh f t e qf h bc c o c de f gh s uo v u s e qh f w i�

x v p pf c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _ � � bc c def gh � j � lm no pf q rc f sh f t e qf h bc c o c de f gh s uo v u s e qh f w � j

x g o �f c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _ � a bc c def gh � j k lm no pf q rc f sh f t e qf h bc c o c de f gh s uo v u s e qh f w � j

x v p pf c y

j z{ { |{ } } } re gf h f f c c f v c u~

]^ _ �^ � w r� � i lm no pf q � w r� � i lo � � v q e� � � e o q r �c � �f �f c j { } } } � { ~ no � � c f h f uo v u s e qh f w h f g� o �� f � � p �c � � � � c f h f � o � � v q e� � � e o q h v

� w r � � i�
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�� �� � �� �  ¡¢ £ ¡¤ ¥

¦  

£§ ¨© ª« ¬ �� �  ¡¢ £© ­ ­ �® ¯ ® ­ ¥ ° ±² ³ ´ µ ¶·¸ ¹º » ¼ ½ ¾¿ ¿ À¿ Á Á Á Â ¶Ã Ä ½ ¼Å Æ Ç È º É Ê Ç Ë ÇÌ É Ê ÈÍ ÉÎ Í ÈÏ Ð¸ ¹º » Â Ñ Ç Ê ½ Ò Ã ¿

Ó ÇÔ º ÒÕ ¸ Í » ·¸ »Ô È º ·Ö Ì · · Í ×Ì Ø º È º · Ì ÙÌ » Ê º

ÚÛ ÜÝ Ü Þß à µ ± Ã ´ µ á °â ã¸ ä º É Þß à µ ± Ã °¸ × × àÌ »Ì ×å ° ±² ³ ´ µ ¶Í ä ä º » ¼ ½ ¾¿ ¿ À¿ Á Á Á Â ¶æ ½ ½ ½ ¼Å Ï ç ä ä º » Â Ñ Ç Ê Ã ¾ Ò À Ã

Ðº Ñ Ç Ê À Ã º Ô Ê Ò ½ Ô Ç Ø É Ç Ë ÇÌ É Êè Í º Ù º à µ ± º Ô Ê Ì Ù Ê Ç ËÏÐº Ñ Ç Ê À ½ º Ô Ê Ò Ã Ô Ç Ø É Ç Ë ÇÌ É Êè Í º · Ì Ê »Ì ÉÔ × ÇÔ Ô Ç¸ É é Þ é ÉÖ º Ô Ê äÌ Ô êÌ · Ç È º

ÚÛ ÜÝ ë Þß à µ ± Ã Ê »Ì ÉÔ Ï °â ã¸ ä º É Þß à µ ± Ã °¸ × × àÌ »Ì ×å Ê »Ì ÉÔ × ÇÔ Ô Ç¸ É Êì äº ½ ¾¿ ¿ À¿ Á Á Á Â í¿ æ Ï Ê »Ì ÉÔ × ÇÔ Ô Ç¸ É Ô Í » ÙÅ Ì É Ø º ×º É Ê È º êÌ » ÇÌ Ñ · º

ÚÛ ÜÝ î Þß à µ ± Ã Ç É Å Ç ÑÏ °â ã¸ ä º É Þß à µ ± Ã °¸ × × àÌ »Ì ×å Ç É Å Ç Ñ Ç Ê Ê Ç ×º ½ ¾¿ ¿ À¿ Á Á Á Â ½Ï àÌ Ô ÈÖ Ç É Å Ç Ñ Ç Ê Ç¸ É º É Ê » º í ×º Ô Ô Ì Ø º Ô Ù¸ ÉÔ ï ÙÍ Ê Ç ËÔ

ÚÛ ÜÝ ð Þß à µ ± Ã » º Ô º » ê °â ã¸ ä º É Þß à µ ± Ã °¸ × × àÌ »Ì × å » ïÔ º » ê ï ½ ¾¿ ¿ À¿ Á Á Á Â ½

ÚÛ ÜÝ ñ Þß à µ ± Ã Ê Ç ×º » °â ã¸ ä º É Þß à µ ± Ã °¸ × × àÌ »Ì ×å º êº É Ê Ê Ç ×º » ½ ¾¿ ¿ À¿ Á Á Á Â ½Ï Ê »Ì ÉÔ × ÇÔ Ô Ç¸ É Ô Í » Ù Å Ì É Ø º ×º É Ê È º êÌ » ÇÌ Ñ · º

ÚÛ ÜÝ ò Þß à µ ± Ã ÓÌ ä °â ã¸ ä º É Þß à µ ± Ã ÓÌ ä ä Ç É Ø àÌ »Ì ×º Êº » ½ æ Á Á Á Â Ã Ï ç Éº Ô º Í · º êÌ » ÇÌ Ñ · º º Ô Ê ×Ì ä ä ïº

ÚÛ ÜÝ Ý Þß à µ ± Ã êÌ » Ã °â ã¸ ä º É Þß à µ ± Ã ÓÌ ä ä Ç É Ø àÌ »Ì × å êÌ » ÇÌ Ñ · º Ã ¶ Ã ¾ Ñ Ç ÊÔ ¼

¶·¸ ¹ º » ¼

½ ¾¿ ¿ À¿ Á Á Á Â ¶ ½ ½Ã ½ ¼Å Ï Ô Ç Ø É Ç Ë Ç º Ô ¸ Í Ô å Ç É È º ß ½ó Ã ¾ Ñ Ç ÊÔ È º ·¸ É ØÍ º Í »Ï

ÚÛ ÜÝ ô Þß à µ ± Ã õÃ á °â ã¸ ä º É Þß à µ ± Ã ÓÌ ä ä Ç É Ø àÌ »Ì × å êÌ » ÇÌ Ñ · º Ã ¶ Ã ¾ Ñ Ç ÊÔ ¼
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�� �H C D E "# $ %& '( )* " ,-. /01 2 ) $ 3 45 25 21 2 6 5 ' $# 4 % 27 5 & 8 9: : ;: F < < <

�� �H G !E # $ %& '( ) * " ,-. /01 2 ) $ 3 45 25 21 2 6 5 ' $# 4 % 27 5 & 8 9: : ;: , < < <
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�� � I I %# $ %& '( )* " ,-. /01 2 ) $ 3 45 25 21 2 6 5 ' $# 4 % 27 5 & 8 9 : :@ ;: AB < < <

�� � I � D ;E # $ %& '( )* E ,-. /01 2 ) $ 3 45 25 21 2 6 5 ' $# 4 % 27 5 & 8 9: : ;: F < < <

�� � I = D " ; # $ %& '( )* E ,-. /01 2 ) $ 3 45 25 21 2 6 5 ' $# 4 % 27 5 & 8 9: : ; 9 F < < <

�� � I > D E "# $ %& '( )* E ,-. /01 2 ) $ 3 45 25 21 2 6 5 ' $# 4 % 27 5 & 8 9: : ;: F < < <
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�� � � � D E "# $ %& '( ) JE ,-. /01 2 ) $ 3 45 25 2 K- LM ' $# 4 % 27 5 & 8 9: : ;: F < < <

�� � � = !E # $ %& '( ) JE ,-. /01 2 ) $ 3 45 25 2 K- LM ' $# 4 % 27 5 & 8 9: : ;: , < < <

�� � � > ! "# $ %& '( ) JE ,-. /01 2 ) $ 3 45 25 2 K- LM ' $# 4 % 27 5 & 8 9: : ;: , < < <

�� � � ? ! ;# $ %& '( ) JE ,-. /01 2 ) $ 3 45 25 2 K- LM ' $# 4 % 27 5 & 8 9: : ;: , < < <

�� � � C ! /# $ %& '( ) JE ,-. /01 2 ) $ 3 45 25 2 K- LM ' $# 4 % 27 5 & 8 9: : ;: , < < <

�� � � G %# $ %& '( ) JE ,-. /01 2 ) $ 3 45 25 2 K- LM ' $# 4 % 27 5 & 8 9 : :@ ;: AB < < <
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�� � = � ! "# $ %& '( ) J " ,-. /01 2 ) $ 3 45 25 2 K- LM ' $# 4 % 27 5 & 8 9: : ;: , < < <



KERYS Protection Module  Technical Documentation - A44Z290002-D  page 49/110 

NO PQ Q R ST U VW XY Z [ \ ]^_ `ab c Z U d ef cf c g^ hi X UT e V cj f W k lm m Sm ] n n n

NO PQ o R `T U VW XY Z [ \ ]^_ `ab c Z U d ef cf c g^ hi X UT e V cj f W k lm m Sm ] n n n

NO PQ p VT U VW XY Z [ \ ]^_ `ab c Z U d ef cf c g^ hi X UT e V cj f W k l m mq Sm rs n n n

NO PQ t u Sv T U VW XY Z [ S ]^_ `ab c Z U d ef cf c g^ hi X UT e V cj f W k lm m Sm w n n n

NO PQ x u \ S T U VW XY Z

[ S

]^_ `ab c Z U d ef cf c g^ hi X UT e V cj f W k lm m S l w n n n

NO P oO u v \T U VW XY Z [ S ]^_ `ab c Z U d ef cf c g^ hi X UT e V cj f W k lm m Sm w n n n

NO P oy Rv T U VW XY Z [ S ]^_ `ab c Z U d ef cf c g^ hi X UT e V cj f W k lm m Sm ] n n n

NO P oz R \T U VW XY Z [ S ]^_ `ab c Z U d ef cf c g^ hi X UT e V cj f W k lm m Sm ] n n n

NO P o{ R ST U VW XY Z [ S ]^_ `ab c Z U d ef cf c g^ hi X UT e V cj f W k lm m Sm ] n n n

NO P o P R `T U VW XY Z [ S ]^_ `ab c Z U d ef cf c g^ hi X UT e V cj f W k lm m Sm ] n n n

NO P oQ VT U VW XY Z [ S ]^_ `ab c Z U d ef cf c g^ hi X UT e V cj f W k l m mq Sm rs n n n

NO P o o u Sv T U VW XY Z [ | ]^_ `ab c Z U d ef cf c g^ hi X UT e V cj f W k lm m Sm w n n n

NO P o p u \ S T U VW XY Z

[ |

]^_ `ab c Z U d ef cf c g^ hi X UT e V cj f W k lm m S l w n n n

NO P o t u v \T U VW XY Z [ | ]^_ `ab c Z U d ef cf c g^ hi X UT e V cj f W k lm m Sm w n n n

NO P o x Rv T U VW XY Z [ | ]^_ `ab c Z U d ef cf c g^ hi X UT e V cj f W k lm m Sm ] n n n

NO P pO R \T U VW XY Z [ | ]^_ `ab c Z U d ef cf c g^ hi X UT e V cj f W k lm m Sm ] n n n

NO P py R ST U VW XY Z [ | ]^_ `ab c Z U d ef cf c g^ hi X UT e V cj f W k lm m Sm ] n n n

NO P pz R `T U VW XY Z [ | ]^_ `ab c Z U d ef cf c g^ hi X UT e V cj f W k lm m Sm ] n n n

NO P p{ VT U VW XY Z [ | ]^_ `ab c Z U d ef cf c g^ hi X UT e V cj f W k l m mq Sm rs n n n

} ~� � � �� �� �� �� �� � �� �� � � � �� �

�� � � � � ~ �� �� ~ }� � � � �

�� � �� � ~ �� �� ~ }� � � � �

�� � �� � ~ �� �� ~ }� � � � �

�� � �� � ~ �� �� ~ }� � � � �

�� � �� � ~ �� �� ~ }� � � � �

�� � �� � ~ �� �� ~ }� � � � �

�� � �� �� � ��   ¡ ¢ £

¤¥

¦§ �¨ ¨  �© ª  © « �¬ ª � � � ��   ¡ ª ­ § ¤¥ ® ¯° °± ° ¢ £ � �

�� � �² ¤¥ ¦³ ´   « � � µ   ¶ ¶� ´ « ³ ¦ ¤¥ ®· ® ® ¯ ° ° ·± ° � � � ¥ � ¸ ¹ ¸ ® ®

�� � �º ¤¥ »³ ¸ ´   « � � µ   ¶ ¶� ´ « ³ » ¶ ¼  ¨ ª ¸ ¤¥ ® · ® ¯ ° ° ± · ° � � � ¥ � ¸ ¹ ¸ ® ·± ³ » ­  � ¨ § � ¨ � §© � ­ ª ¶ ´ ½© �¨ � � � ·�� � �¾ ¤¥ »³ ¿ ´   « � � µ   ¶ ¶� ´ « ³ » ¶ ¼  ¨ ª ¿ ¤¥ ® · ® ¯ ° ° ± · ° � � �

�� �� � ¤¥ »³ ± ´   « � � µ   ¶ ¶� ´ « ³ » ¶ ¼  ¨ ª± ¤¥ ® · ® ¯ ° ° ± · ° � � �

�� �� � À � �� � Á �� �Â Ã� � � Á � � � � � Á �� � � À � � � Â � � � ÄÅ Æ Ä ÄÇ

È Å É Ä ÄÇ

Ê È Ä È É ËÌ ÍÎ Ï Ð ÍÑ ÒÓ ÔÎÕ ÖÑ Í × ÍÎ Ï Ð ÍÑ Ò ËÌ Ø Ù Ú Û Û Û ØÜ Ý Ú
ÙÜ Ù Ú

Ê È Ä È Æ ËÌ ÍÎ Ï Ð ÍÞ ßÕ Ðà à Ñ Íáâ Ö ãÑ á × Ðä â ÍÎ Ï Ð ÍÑ Òâ ËÌ Ø å Ý Ýæ Ý çè Ú é Û Û Û
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½¾ ¿À Á Â ÃÄ ÅÆ Ç ÈÉ ÇÊ Ë É ÅÊÌ Í ËÎ Ï É ÐÊ Ñ ÈÒ Ó Ô Õ Ö Ö Ö Ô× Ø ÙÚ É ÇÊ Ë Ù

Û× Ø ÙÜ ÉÝ Å Þß à ÓÎ Ç É Êá Û â

ã × Ø Ù Ü ÉÝ Å Ó Ùá Î ÉÝ à ÓÎ Ç É Êá ã â àÄ Ò Óä Ò Ä Ý ÍÊå Ý Î ÏÎ Í Å â

Õ × æ ÍÜ Ì Æ Ï É ÅÊ Ì Í à Ò Ç É Æ ÏÎ â

½¾ ¿ç ¿ Æ Î Úè éê ëÎ Ú Î Ç ìÎ Ý Ê Ç Ë Î Æ Î ÅÌ Ý Æ éê Ôè Ô í í íè í î Ö Ö Ö

½¾ ¿ç ¾ Æ Î Úè éê

ïÎ Ïð Ì è

ïÎ Ï ð Ì Æ Êá É ÅÊÌ Í Æ Î ÅÌ Ý Æ éê Ôè Ô í í íè í á Ö Ö Ö

½¾ ¿çñ Æ Î Úè éê Ä ÅÆ Ç ÈÉ ÇÊ Ë É ÅÊÌ Í Æ Î ÅÌ Ý Æ éê Ô Õ Ö Ö Ö Ô× Ø ÙÚ É ÇÊ Ë Ù

Û× Ø ÙÜ ÉÝ Å Þß à ÓÎ Ç É Êá Û â

ã × Ø Ù Ü ÉÝ Å Ó Ùá Î ÉÝ à ÓÎ Ç É Êá ã â àÄ Ò Óä Ò Ä Ý ÍÊå Ý Î ÏÎ Í Å â

Õ × æ ÍÜ Ì Æ Ï É ÅÊ Ì Í à Ò Ç É Æ ÏÎ â

½¾ ¿ç À Æ Î Úè é ÈÒ Ó ëÚ Ç ìÎ Ý Ê Ç Ë Î Æ Î ÅÌ Ý Æ Ñ ÈÒ Ó Ôè Ô í í íè í î Ö Ö Ö

½¾ ¿ç ç Æ Î Úè é ÈÒ Ó

ïÎ Ïð

ïÎ Ï ð Ì Æ Êá É ÅÊÌ Í ËÎ Æ Î ÅÌ Ý Æ Ñ ÈÒ Ó Ôè Ô í í íè í á Ö Ö Ö

½¾ ¿çò Æ Î Úè é ÈÒ ÓÄ ÅÆ Ç ÈÉ ÇÊ Ë É ÅÊÌ Í ËÎ Æ Î ÅÌ Ý Æ Ñ ÈÒ Ó Ô Õ Ö Ö Ö Ô× Ø ÙÚ É ÇÊ Ë Ù

Û× Ø ÙÜ ÉÝ Å Þß à ÓÎ Ç É Êá Û â

ã × Ø Ù Ü ÉÝ Å Ó Ùá Î ÉÝ à ÓÎ Ç É Êá ã â àÄ Ò Óä Ò Ä Ý ÍÊå Ý Î ÏÎ Í Å â

Õ × æ ÍÜ Ì Æ Ï É ÅÊ Ì Í à Ò Ç É Æ ÏÎ â

½¾ ¿çó ô éê ëÎ Ú Î Ç ìÎ Ý Ê Ç ÏÊ ÍÊ Ë Î éê Ôè Ô í í íè í î Ö Ö Ö

½¾ ¿ç õ ô éê ïÎ Ï ð Ì è ïÎ Ï ð Ì Æ Êá É ÅÊÌ Í ËÎ ÏÊ ÍÊ Ñê Ôè Ô í í íè í á Ö Ö Ö

½¾ ¿çö ô éê Ä ÅÆ Ç ÈÉ ÇÊ Ë É ÅÊÌ Í ËÎ ÏÊ ÍÊ Ñê Ô Õ Ö Ö Ö Ô× Ø ÙÚ É ÇÊ Ë Ù

Û× Ø ÙÜ ÉÝ Å Þß à ÓÎ Ç É Êá Û â

ã × Ø Ù Ü ÉÝ Å Ó Ùá Î ÉÝ à ÓÎ Ç É Êá ã â àÄ Ò Óä Ò Ä Ý ÍÊå Ý Î ÏÎ Í Å â

Õ × æ ÍÜ Ì Æ Ï É ÅÊ Ì Í à Ò Ç É Æ ÏÎ â

½¾ ¿ç Á Â éê ëÎ Ú Î Ç ìÎ Ý Ê Ç Ï É ÐÊ Ë Î Ñê Ô í í í÷ í î Ö Ö Ö

½¾ ¿ò ¿ Â éê ïÎ Ï ð Ì è ïÎ Ï ð Ì Æ Êá É ÅÊÌ Í ËÎ Ï É ÐÊ Ñê Ôè Ô í í íè í á Ö Ö Ö

½¾ ¿ò ¾ Â éê Ä ÅÆ Ç ÈÉ ÇÊ Ë É ÅÊÌ Í ËÎ Ï É ÐÊ Ñê Ô Õ Ö Ö Ö Ô× Ø ÙÚ É ÇÊ Ë Ù

Û× Ø ÙÜ ÉÝ Å Þß à ÓÎ Ç É Êá Û â

ã × Ø Ù Ü ÉÝ Å Ó Ùá Î ÉÝ à ÓÎ Ç É Êá ã â àÄ Ò Óä Ò Ä Ý ÍÊå Ý Î ÏÎ Í Å â

Õ × æ ÍÜ Ì Æ Ï É ÅÊ Ì Í à Ò Ç É Æ ÏÎ â

½¾ ¿ò ñ Â æ ëÎ Ú Î Ç ìÎ Ý Ê Ç Ï É ÐÊ Ë Î øÌ Ý Æ É Í Å Ô í í í÷ í Ò Ö Ö Ö

½¾ ¿ò À Â æ ïÎ Ï ð Ì è ïÎ Ï ð Ì Æ Êá É ÅÊÌ Í ËÎ Ï É ÐÊ øÌ Ý Æ É Í Å Ôè Ô í í íè í á Ö Ö Ö

½¾ ¿ò ç Â æ Ä ÅÆ Ç ÈÉ ÇÊ Ë É ÅÊÌ Í ËÎ Ï É ÐÊ øÌ Ý Æ É Í Å Ô Õ Ö Ö Ö Ô× Ø ÙÚ É ÇÊ Ë Ù

Û× Ø ÙÜ ÉÝ Å Þß à ÓÎ Ç É Êá Û â

ã × Ø Ù Ü ÉÝ Å Ó Ùá Î ÉÝ à ÓÎ Ç É Êá ã â àÄ Ò Óä Ò Ä Ý ÍÊå Ý Î ÏÎ Í Å â

Õ × æ ÍÜ Ì Æ Ï É ÅÊ Ì Í à Ò Ç É Æ ÏÎ â

½¾ ¿ò ò ô ù ëÎ Ú Î Ç ìÎ Ý Ê Ç ÏÊ ÍÊ Ë ú Ê Ï ð Î Ë É Í øÎ Ôè Ô Ô ûü ü è Õü Ó Ö Ö

½¾ ¿ò ó ô ù ïÎ Ï ð Ì è ïÎ Ï ð Ì Æ Êá É ÅÊÌ Í ËÎ ÏÊ ÍÊ Ë ú Ê Ïð Ù Ë É Í øÎ Ôè Ô í í íè í á Ö Ö

½¾ ¿ò õ ô ù Ä ÅÆ Ç ÈÉ ÇÊ Ë É ÅÊÌ Í ËÎ ÏÊ ÍÊ Ë ú Ê Ïð Ù Ë É Í øÎ Ô Õ Ö Ö Ô× Ø ÙÚ É ÇÊ Ë Ù

Û× Ø ÙÜ ÉÝ Å Þß à ÓÎ Ç É Êá Û â

ã × Ø Ù Ü ÉÝ Å Ó Ùá Î ÉÝ à ÓÎ Ç É Êá ã â àÄ Ò Óä Ò Ä Ý ÍÊå Ý Î ÏÎ Í Å â

Õ × æ ÍÜ Ì Æ Ï É ÅÊ Ì Í à Ò Ç É Æ ÏÎ â

½¾ ¿ò ö æ ÐÄ Ä ëÎ Ú Î Ç ýÊ Í ìÎ Ý Ê Çþ É á Ë Î øÌ Ý Æ É Í Å Ë Î Ä Ä á Ý Æ ð ÿ É á Î á Ô ûü ü Õü Ò Ö Ö

½¾ ¿ò Á æ ÐÄ Ä ëÎ Ú Î Ç ìÎ Ý Ê Ç ÿ ÉÝ Å ËÎ øÌ Ý Æ É Í Å ËÎ Ä Ä á Ý Æ ð ÿ É á Î á Ô ûü ü Õü Ò Ö Ö
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ªµ ¶Â µ ²­ ³ © ¢ °� � ¨ ²­³ ­ ¢ �   ¡º ¤­ ¦ º ¥ � § ¤ ¥ ¸ » ² È °� � ¨ ¼ ·½ ½ ¾½ ¿ ¿ À � ¦ ¢ � ¤¦ �� ¨ � ¯ ¤ ¥ ­ § ¡ ¤ �­ �¦ ´ªµ ¶Â Æ ²­ ³ ¸ ¢ °� � ¨ ²­³ ­ ¢ �   ¡º ¤­ ¦ ° ¡ � ° � ¡ �­ � ¦ ¦ � ¥ ¸» ² È °� � ¨ ¼ ·½ ½ ¾½ ¿ ¿ À � ¦ ¢ � ¤¦ �� ¨ � ¯ ¤ ¥ ­ § ¡ ¤ �­ �¦ ´ªµ ¶Â ¾ ²­ ³ » ¢ °� � ¨ ²­³ ­ ¢ �   ¡º ¤­ ¦ ­ ¦ �� º ¡ ¤ ¥ ¸ » ² È °� � ¨ ¼ ·½ ½ ¾½ ¿ ¿ À � ¦ ¢ � ¤¦ �� ¨ � ¯ ¤ ¥ ­ § ¡ ¤ �­ �¦ ´ªµ ¶Â ¶ ²­ ³ ² ¢ °� � ¨ ²­³ ­ ¢ �   ¡º ¤­ ¦ ¨ � ¡­ ³ � ¸ » ² È °� � ¨ ¼ ·½ ½ ¾½ ¿ ¿ À � ¦ ¢ � ¤¦ �� ¨ � ¯ ¤ ¥ ­ § ¡ ¤ �­ �¦ ´

ªµ ¶Â Ã ²­ ³ ©É ÊÉ ²­³ ­ ¢ �   ¡º ¤­ ¦ º ¥ � § ¤ ¥ ¸ » ²É ÊÉ ¼ ·½ ½ ¾½ ¿ ¿ À � ¦ ¢ � ¤¦ �� ¨ � ¯ ¤ ¥ ­ § ¡ ¤ �­ �¦ ´ªµ ¶Ã ¼ ²­ ³ ¸É ÊÉ ²­³ ­ ¢ �   ¡º ¤­ ¦ ° ¡ � ° � ¡ �­ � ¦ ¦ � ¥ ¸» ²É ÊÉ ¼ ·½ ½ ¾½ ¿ ¿ À � ¦ ¢ � ¤¦ �� ¨ � ¯ ¤ ¥ ­ § ¡ ¤ �­ �¦ ´ªµ ¶Ã µ ²­ ³ » É ÊÉ ²­³ ­ ¢ �   ¡º ¤­ ¦ ­ ¦ �� º ¡ ¤ ¥ ¸ » ²É ÊÉ ¼ ·½ ½ ¾½ ¿ ¿ À � ¦ ¢ � ¤¦ �� ¨ � ¯ ¤ ¥ ­ § ¡ ¤ �­ �¦ ´ªµ ¶Ã Æ ²­ ³ ²É ÊÉ ²­³ ­ ¢ �   ¡º ¤­ ¦ ¨ � ¡­ ³ � ¸ » ²É ÊÉ ¼ ·½ ½ ¾½ ¿ ¿ À � ¦ ¢ � ¤¦ �� ¨ � ¯ ¤ ¥ ­ § ¡ ¤ �­ �¦ ´ªµ ¶Ã ¾ ²­ ³ ©É Ê¯ ¢ �� ²­³ ­ ¢ �   ¡º ¤­ ¦ º ¥ � § ¤ ¥ ¸ » ²É Ê¯ ¢ �� ¼ ·½ ½ ¾½ ¿ ¿ À � ¦ ¢ � ¤¦ �� ¨ � ¯ ¤ ¥ ­ § ¡ ¤ �­ �¦ ´ªµ ¶Ã ¶ ²­ ³ ¸É Ê¯ ¢ �� ²­³ ­ ¢ �   ¡º ¤­ ¦ ° ¡ � ° � ¡ �­ � ¦ ¦ � ¥ ¸» ²É Ê¯ ¢ �� ¼ ·½ ½ ¾½ ¿ ¿ À � ¦ ¢ � ¤¦ �� ¨ � ¯ ¤ ¥ ­ § ¡ ¤ �­ �¦ ´ªµ ¶Ã ½ ²­ ³ » É Ê¯ ¢ �� ²­³ ­ ¢ �   ¡º ¤­ ¦ ­ ¦ �� º ¡ ¤ ¥ ¸ » ²É Ê¯ ¢ �� ¼ ·½ ½ ¾½ ¿ ¿ À � ¦ ¢ � ¤¦ �� ¨ � ¯ ¤ ¥ ­ § ¡ ¤ �­ �¦ ´ªµ ¶Ã · ²­ ³ ²É Ê¯ ¢ �� ²­³ ­ ¢ �   ¡º ¤­ ¦ ¨ � ¡­ ³ � ¸ » ²É Ê¯ ¢ �� ¼ ·½ ½ ¾½ ¿ ¿ À � ¦ ¢ � ¤¦ �� ¨ � ¯ ¤ ¥ ­ § ¡ ¤ �­ �¦ ´ªµ ¶Ã Á ²­ ³ © ¸Ë Ê¯ ¢ �� ²­³ ­ ¢ �   ¡º ¤­ ¦ º ¥ � § ¤ ¥ ¸ » ² ¸ ® Ê¯ ¢ �� ¼ ·½ ½ ¾½ ¿ ¿ À � ¦ ¢ � ¤¦ �� ¨ � ¯ ¤ ¥ ­ § ¡ ¤ �­ �¦ ´ªµ ¶Ã Â ²­ ³ ¸ ¸ Ë Ê¯ ¢ �� ²­³ ­ ¢ �   ¡º ¤­ ¦ ° ¡ � ° � ¡ �­ � ¦ ¦ � ¥ ¸» ² ¸ ® Ê¯ ¢ �� ¼ ·½ ½ ¾½ ¿ ¿ À � ¦ ¢ � ¤¦ �� ¨ � ¯ ¤ ¥ ­ § ¡ ¤ �­ �¦ ´ªµ ¶Ã Ã ²­ ³ » ¸ Ë Ê¯ ¢ �� ²­³ ­ ¢ �   ¡º ¤­ ¦ ­ ¦ �� º ¡ ¤ ¥ ¸ » ² ¸ ® Ê¯ ¢ �� ¼ ·½ ½ ¾½ ¿ ¿ À � ¦ ¢ � ¤¦ �� ¨ � ¯ ¤ ¥ ­ § ¡ ¤ �­ �¦ ´
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ÌÍÎ Í â ñò óô õö
÷øù úø û ü

ô ø ýþ ÿ �ø � � ø ÿ� � � � ú ñò ó ô õö � �� � �� ä ä ä ñò ó ô õö ø ÿ� �	 
 û ú ÷ 
� ÷ � ü ú ÷ø � ø � ø � þ ÷ þ ý 
 ü ÷ø

ÌÍÎ Í � í Ì� Ì� ß Ù ç Ý� � Ù � î× ß Ù í Ì� Ì� ßÙ × ß � á ÝÚ Ø× Ï âÎ Î ãÎ × � Ú î î ÛÑ � �

ÌÍÎ Í � �� � � ñö ÷ þ ü � � �þ � � � ÷ ü ñ � � � þ ûø ö � ú û ä ä � ÿ ö �ö ��� ñ � � þ ÿ û ú ÿ û � ú � � �ø � ÷ 
 � � û � � ÿ�ÌÍÎ Í � �� � � ñ � ÷ þ ü � � �þ � � � ÷ ü ñ � � � þ ûø � � ú û ä äÌÍÎ ï Ï �� � � ñ � ÷ þ ü � � �þ � � � ÷ ü ñ � � � þ ûø � � ú û ä äÌÍÎ ï Í � îÙ Ù ß ç æ Ý ß îÚ ç × Ù ÐÙ Ý ß è ÝÞ ß Ï âÎ Î ãÎ  ! "Í
ÏÙ ×

ä ä

ÌÍÎ ï ï # æ ç Ø ç æ Ý ß îÚ ç × Ù ÐÙ Ý ß$ ÝÞ ß Ï âÎ Î ãÎ  ! "Í
ÏÙ ×

ä ä

ÌÍÎ ï ã � � � �% &

û �ø ø �

' � üø û ûø �ø ü ÷ þ ÿ û ý � û û � � ÿ û ú ÷ ( ø ) ú û �% & � ÷ � ü � � � ( ø � � � ä ä * � ò ø + ö �� , ) � ü û - � � � ý 
 ü ÷ø û .
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ÅÆÇ ÈÆ ÉÊ ËÌ ÍÌÎ ÏÐÑ Æ Ò Ó Ç Ô ÔÕ Ô Ö Ö Ö ×ØÙ ÌÚ ÛÜ Ð Ý ÝÌ Î Ì Ø Ê Ê Ü Þ Þ Ü ß Ê Ü àÐá Î Ø Ûâ ËÜ Ñ à Ø ÛÑ Þ Ü ã Ø ãÜ Ê Î

ÅÆÇ È È ÉÊ ËÌ ÍÌÎ ÏÐÑ Æ Ô Ó Ç Ô ÔÕ Ô Ö Ö Ö ×ØÙ ÌÚ ÛÜ Ð Ý ÝÌ Î Ì Ø Ê Ê Ü Þ Þ Ü ß Ê Ü àÐá Î Ø Ûâ ËÜ Ñ à Ø ÛÑ Þ Ü ã Ø ãÜ Ê Î

ÅÆÇ ÈÕ ÉÊ ËÌ ÍÌÎ ÏÐÑ Æ Ç Ó Ç Ô ÔÕ Ô Ö Ö Ö ×ØÙ ÌÚ ÛÜ Ð Ý ÝÌ Î Ì Ø Ê Ê Ü Þ Þ Ü ß Ê Ü àÐá Î Ø Ûâ ËÜ Ñ à Ø ÛÑ Þ Ü ã Ø ãÜ Ê Î

ÅÆÇ È Ò ÉÊ ËÌ ÍÌÎ ÏÐÑ Æ ä Ó Ç Ô ÔÕ Ô Ö Ö Ö ×ØÙ ÌÚ ÛÜ Ð Ý ÝÌ Î Ì Ø Ê Ê Ü Þ Þ Ü ß Ê Ü àÐá Î Ø Ûâ ËÜ Ñ à Ø ÛÑ Þ Ü ã Ø ãÜ Ê Î

ÅÆÇ È Ô ÉÊ ËÌ ÍÌÎ ÏÐÑ Æå Ó Ç Ô ÔÕ Ô Ö Ö Ö ×ØÙ ÌÚ ÛÜ Ð Ý ÝÌ Î Ì Ø Ê Ê Ü Þ Þ Ü ß Ê Ü àÐá Î Ø Ûâ ËÜ Ñ à Ø ÛÑ Þ Ü ã Ø ãÜ Ê Î

ÅÆÇ ÈÇ ÉÊ ËÌ ÍÌÎ ÏÐÑ Ææ Ó Ç Ô ÔÕ Ô Ö Ö Ö ×ØÙ ÌÚ ÛÜ Ð Ý ÝÌ Î Ì Ø Ê Ê Ü Þ Þ Ü ß Ê Ü àÐá Î Ø Ûâ ËÜ Ñ à Ø ÛÑ Þ Ü ã Ø ãÜ Ê Î

ÅÆÇ È ä ÉÊ ËÌ ÍÌÎ ÏÐÑ È Ó Ó Ç Ô ÔÕ Ô Ö Ö Ö ×ØÙ ÌÚ ÛÜ Ð Ý ÝÌ Î Ì Ø Ê Ê Ü Þ Þ Ü ß Ê Ü àÐá Î Ø Ûâ ËÜ Ñ à Ø ÛÑ Þ Ü ã Ø ãÜ Ê Î

ÅÆÇ Õ Ô ç è Í Ðá Ü â Þ ÍÑ éÐá Ü Ý ÝÜ Þ Ðê Î Ø â Þ Øá Ü ÍÑ Ü Ð ëÜ Ñ Ì ìí î ï Í Ûá ìÐ Û ÞÎ Ó Ç Ô Ô Õð Ô á ñ Û à àÑ Ì ã ò

ÅÆÇ ÕÇ ëó î ô Ê Ø ãÌ Ê Ð Þ

È

ëó î ô Ê Ø ãÌ Ê Ð Þ È Ó Ç Ô ÔÕ Ô ëó î ô Ö Ö ñ Û à àÑ Ì ã ò

ÅÆÇ Õ ä ç è
Ý ì ÝÎ õ ÏÜ â Î ØÑ

éÜ Ù Ì Ê Î Ø Ð â Î Ì ÏÐ Î Ü ôö í ö ÷ Ð Ê Ý ÏÜ â Î ØÑ á ÛÑ Ù Ü Î Ì ãÜ Ñ Ó Ç Ô Ô Õð Ô á Ö Ö Ö çÌ ãÜ Ñ Ýø Ð â Î Ì ÏÐ Î Ì Ø Ê ÝÜ á àÑ Ø Î Ü â Î Ì Ø Êá â Ø Ê Î Ñ Ü Þ Ü á ãÌ âÑ Ø â Ø Û à ÛÑ Ü á Ñ òá Ü Ð Û

ÅÆÇ Õå ùú ö Í Ð Ê ë í Ø Ê ìÌÙ ÛÑ Ð Î Ì Ø Ê ùú ö àÐÑ Ý ò ìÐ ÛÎû Æ ü ô ò â Û à òÑ Ð Î Ì Ø Ê ÝÜ Þ Ð â Ø Ê ìÌÙ ÛÑ Ð Î Ì Ø Ê Ûá Ì Ê Ü ÝÜ á ùú ö

ÅÆÇ Õæ ñÌ ã Û Þ Ð Î ØÑ

ã Ø ÝÜ

îâ â ýá Ð Û ã Ø ÝÜ ñÌ ã Û Þ Ð Î Ì Ø Ê Ó Ç Ô ÔÕ Ô Ö Ö Ö

ÅÆÇ Ò Ó ó É È Æ ÏÐ Þ Ì ÝÌÎ ê ÅÊ Î Ñ òÜ ÏÌÑ Î ÛÜ Þ Þ Ü È Æ ü ó Ð Þ Ì ÝÌÎ ò Ó Èæ æ æ Ö Ö Ö ×ØÙ ÌÚ ÛÜ Ð Ý ÝÌ Î Ì Ø Ê Ê Ü Þ Þ Ü ß Ê Ü àÐá Î Ø Ûâ ËÜ Ñ à Ø ÛÑ Þ Ü ã Ø ãÜ Ê Î

ÅÆÇ ÒÆ ó É È È ÏÐ Þ Ì ÝÌÎ ê Ó Èæ æ æ Ö Ö Ö ×ØÙ ÌÚ ÛÜ Ð Ý ÝÌ Î Ì Ø Ê Ê Ü Þ Þ Ü ß Ê Ü àÐá Î Ø Ûâ ËÜ Ñ à Ø ÛÑ Þ Ü ã Ø ãÜ Ê Î

ÅÆÇ Ò È ó É È Õ ÏÐ Þ Ì ÝÌÎ ê Ó Èæ æ æ Ö Ö Ö ×ØÙ ÌÚ ÛÜ Ð Ý ÝÌ Î Ì Ø Ê Ê Ü Þ Þ Ü ß Ê Ü àÐá Î Ø Ûâ ËÜ Ñ à Ø ÛÑ Þ Ü ã Ø ãÜ Ê Î

ÅÆÇ ÒÕ ó É È Ò ÏÐ Þ Ì ÝÌÎ ê Ó Èæ æ æ Ö Ö Ö ×ØÙ ÌÚ ÛÜ Ð Ý ÝÌ Î Ì Ø Ê Ê Ü Þ Þ Ü ß Ê Ü àÐá Î Ø Ûâ ËÜ Ñ à Ø ÛÑ Þ Ü ã Ø ãÜ Ê Î

ÅÆÇ Ò Ò ó É È Ô ÏÐ Þ Ì ÝÌÎ ê Ó Èæ æ æ Ö Ö Ö ×ØÙ ÌÚ ÛÜ Ð Ý ÝÌ Î Ì Ø Ê Ê Ü Þ Þ Ü ß Ê Ü àÐá Î Ø Ûâ ËÜ Ñ à Ø ÛÑ Þ Ü ã Ø ãÜ Ê Î

ÅÆÇ Ò Ô ó É ÈÇ ÏÐ Þ Ì ÝÌÎ ê Ó Èæ æ æ Ö Ö Ö ×ØÙ ÌÚ ÛÜ Ð Ý ÝÌ Î Ì Ø Ê Ê Ü Þ Þ Ü ß Ê Ü àÐá Î Ø Ûâ ËÜ Ñ à Ø ÛÑ Þ Ü ã Ø ãÜ Ê Î

ÅÆÇ ÒÇ ó É È ä ÏÐ Þ Ì ÝÌÎ ê Ó Èæ æ æ Ö Ö Ö ×ØÙ ÌÚ ÛÜ Ð Ý ÝÌ Î Ì Ø Ê Ê Ü Þ Þ Ü ß Ê Ü àÐá Î Ø Ûâ ËÜ Ñ à Ø ÛÑ Þ Ü ã Ø ãÜ Ê Î

ÅÆÇ Ò ä ó É Èå ÏÐ Þ Ì ÝÌÎ ê Ó Èæ æ æ Ö Ö Ö ×ØÙ ÌÚ ÛÜ Ð Ý ÝÌ Î Ì Ø Ê Ê Ü Þ Þ Ü ß Ê Ü àÐá Î Ø Ûâ ËÜ Ñ à Ø ÛÑ Þ Ü ã Ø ãÜ Ê Î

ÅÆÇ Òå ó É Èæ ÏÐ Þ Ì ÝÌÎ ê Ó Èæ æ æ Ö Ö Ö ×ØÙ ÌÚ ÛÜ Ð Ý ÝÌ Î Ì Ø Ê Ê Ü Þ Þ Ü ß Ê Ü àÐá Î Ø Ûâ ËÜ Ñ à Ø ÛÑ Þ Ü ã Ø ãÜ Ê Î

ÅÆÇ Òæ ó ÉÕ Ó ÏÐ Þ Ì ÝÌÎ ê Ó Èæ æ æ Ö Ö Ö ×ØÙ ÌÚ ÛÜ Ð Ý ÝÌ Î Ì Ø Ê Ê Ü Þ Þ Ü ß Ê Ü àÐá Î Ø Ûâ ËÜ Ñ à Ø ÛÑ Þ Ü ã Ø ãÜ Ê Î

ÅÆÇ Ô Ó ó ÉÕ Æ ÏÐ Þ Ì ÝÌÎ ê Ó Èæ æ æ Ö Ö Ö ×ØÙ ÌÚ ÛÜ Ð Ý ÝÌ Î Ì Ø Ê Ê Ü Þ Þ Ü ß Ê Ü àÐá Î Ø Ûâ ËÜ Ñ à Ø ÛÑ Þ Ü ã Ø ãÜ Ê Î

ÅÆÇ ÔÆ ó ÉÕ È ÏÐ Þ Ì ÝÌÎ ê Ó Èæ æ æ Ö Ö Ö ×ØÙ ÌÚ ÛÜ Ð Ý ÝÌ Î Ì Ø Ê Ê Ü Þ Þ Ü ß Ê Ü àÐá Î Ø Ûâ ËÜ Ñ à Ø ÛÑ Þ Ü ã Ø ãÜ Ê Î

ÅÆÇ Ô È ó ÉÕ Õ ÏÐ Þ Ì ÝÌÎ ê Ó Èæ æ æ Ö Ö Ö ×ØÙ ÌÚ ÛÜ Ð Ý ÝÌ Î Ì Ø Ê Ê Ü Þ Þ Ü ß Ê Ü àÐá Î Ø Ûâ ËÜ Ñ à Ø ÛÑ Þ Ü ã Ø ãÜ Ê Î
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ÍÎ ÏÐ Î ÑÒ ÓÔ ÕÖ ×

ØÙ Ú Ø Û
Ü

ÝÞ ßà áâ Ù ÑÒ ÓÔ ÕÖ × Ýà ã ã Óä åä ã æ ØÙ Ú Ø Û Øç ç Ø ãâ è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ ÏÐ Ð ÑÒ ÓÔ ÕÖ ×

åâ ñâ å î

ÝÞ ßà áâ Ù ÑÒ ÓÔ ÕÖ × Ýà ã ã Óä åä ã æ å ò ñâ å î ò è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ ÏÐ ÷ ÑÒ ÓÔ ÕÖ ×

ç Ø ãâ å

ÝÞ ßà áâ Ù ÑÒ ÓÔ ÕÖ × Ýà ã ã Óä åä ã æ â îâ Ù ç ç Ø ãâ å è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ ÏÐ ø ÑÒ ÓÔ ÕÖ ù ÝÞ ßà áâ Ù ÑÒ ÓÔ ÕÖ ù Ýà ã ã ðÙ Ø í ä ç Ø à Ù Óä åä ãâ ç â å è ê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ ÏÐ ú ÑÒ ÓÔ ÕÖ ù Ý Õû æ

ü Ô

ÝÞ ßà áâ Ù ÑÒ ÓÔ ÕÖ ù Ýà ã ã Óä åä ã æ Ý Õû
ý

ü Ô þ ì à ÿâ å � è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ ÏÐ � ÑÒ ÓÔ ÕÖ ù ü Ô � ÝÞ ßà áâ Ù ÑÒ ÓÔ ÕÖ ù Ýà ã ã Óä åä ã æ Ý Õû
ý

ü Ô þ ð á áâ å � è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ ÏÐ � ÑÒ ÓÔ ÕÖ ù

ç åä Ù ñÜ

ÝÞ ßà áâ Ù ÑÒ ÓÔ ÕÖ ù Ýà ã ã Óä åä ã æ ç åä Ù ñ ã Ø ñ ñ Ø à Ù ç � áâ è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ Ï ÷� ÑÒ ÓÔ ÕÖ ù

ØÙ Ú Ø Û
Ü

ÝÞ ßà áâ Ù ÑÒ ÓÔ ÕÖ ù Ýà ã ã Óä åä ã æ ØÙ Ú Ø Û Øç ç Ø ãâ è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ Ï ÷ Ï ÑÒ ÓÔ ÕÖ ù

åâ ñâ å î

ÝÞ ßà áâ Ù ÑÒ ÓÔ ÕÖ ù Ýà ã ã Óä åä ã æ å ò ñâ å î ò è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ Ï ÷� ÑÒ ÓÔ ÕÖ ù

ç Ø ãâ å

ÝÞ ßà áâ Ù ÑÒ ÓÔ ÕÖ ù Ýà ã ã Óä åä ã æ â îâ Ù ç ç Ø ãâ å è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ Ï ÷Î ÑÒ ÓÔ Õ ö è ÝÞ ßà áâ Ù ÑÒ ÓÔ Õ ö è Ýà ã ã ðÙ Ø í ä ç Ø à Ù Óä åä ãâ ç â å è ê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ Ï ÷Ð ÑÒ ÓÔ Õ ö è

Ý Õû æ ü Ô

ÝÞ ßà áâ Ù ÑÒ ÓÔ Õ ö è Ýà ã ã Óä åä ã æ Ý Õû
ý

üÔ þ ì à ÿâ å � è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ Ï ÷ ÷ ÑÒ ÓÔ Õ ö è üÔ

�

ÝÞ ßà áâ Ù ÑÒ ÓÔ Õ ö è Ýà ã ã Óä åä ã æ Ý Õû
ý

üÔ þ ð á áâ å � è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ Ï ÷ ø ÑÒ ÓÔ Õ ö è

ç åä Ù ñÜ

ÝÞ ßà áâ Ù ÑÒ ÓÔ Õ ö è Ýà ã ã Óä åä ã æ ç åä Ù ñ ã Ø ñ ñ Ø à Ù ç � áâ è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ Ï ÷ ú ÑÒ ÓÔ Õ ö è

ØÙ Ú Ø Û
Ü

ÝÞ ßà áâ Ù ÑÒ ÓÔ Õ ö è Ýà ã ã Óä åä ã æ ØÙ Ú Ø Û Øç ç Ø ãâ è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ Ï ÷ � ÑÒ ÓÔ Õ ö è

åâ ñâ å î

ÝÞ ßà áâ Ù ÑÒ ÓÔ Õ ö è Ýà ã ã Óä åä ã æ å ò ñâ å î ò è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ Ï ÷ � ÑÒ ÓÔ Õ ö è

ç Ø ãâ å

ÝÞ ßà áâ Ù ÑÒ ÓÔ Õ ö è Ýà ã ã Óä åä ã æ â îâ Ù ç ç Ø ãâ å è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ Ï ø� ÑÒ ÓÔ Õ ö �ä á ÝÞ ßà áâ Ù ÑÒ ÓÔ Õ ö �ä á á ØÙ � Óä åä ãâ ç â å è 	 
à ð ñæ ØÙ ïâ Ò è
Ü Ù à ã Û åâ ïâ îä å Ø ä Û ì â ãä á á òâ ñ

ÍÎ Ï ø Ï ÑÒ ÓÔ Õ ö îä åÖ ÝÞ ßà áâ Ù ÑÒ ÓÔ Õ ö �ä á á ØÙ � Óä åä ã æ îä å Ø ä Û ì â Ö þÖ é Û Ø ç ñ �

þ ì à ÿâ å �

è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ Ï ø� ÑÒ ÓÔ Õ ö �Ö � ÝÞ ßà áâ Ù ÑÒ ÓÔ Õ ö �ä á á ØÙ � Óä åä ã æ îä å Ø ä Û ì â Ö þÖ é Û Ø ç ñ �

þ ð á áâ å �

è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ Ï øÎ ÑÒ ÓÔ Õ ö îä å ö ÝÞ ßà áâ Ù ÑÒ Ó Ô Õ ö �ä á á ØÙ � Óä åä ã æ îä å Ø ä Û ì â ö þÖ é Û Øç ñ �

þ ì à ÿâ å �

è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ Ï øÐ ÑÒ ÓÔ Õ ö � ö � ÝÞ ßà áâ Ù ÑÒ Ó Ô Õ ö �ä á á ØÙ � Óä åä ã æ îä å Ø ä Û ì â ö þÖ é Û Øç ñ �

þ ð á áâ å �

è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ Ï ø ÷ ÑÒ ÓÔ Õ ö îä å ë ÝÞ ßà áâ Ù ÑÒ Ó Ô Õ ö �ä á á ØÙ � Óä åä ã æ îä å Ø ä Û ì â ë þÖ é Û Øç ñ �

þ ì à ÿâ å �

è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í

ÍÎ Ï ø ø ÑÒ ÓÔ Õ ö � ë � ÝÞ ßà áâ Ù ÑÒ Ó Ô Õ ö �ä á á ØÙ � Óä åä ã æ îä å Ø ä Û ì â ë þÖ é Û Øç ñ �

þ ð á áâ å �

è éê ê ëê â Ò á ì Øí ä ç Ø à Ù îà Ø å ïà í ð ãâ Ù ç ñ á òí Ø ó Øí ä ç Ø à Ù ÝÞ ßà áâ Ù ô õÖ ö è è è èí Ü
ï à í
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·¸ ¹ ¸ º »¼ ½¾ ¿À ÁÂ Ã Ä Å ÆÇ ÈÉ ÊË Ì »¼ ½¾ ¿À Á Í Ã Ê Ê Î ÌÏ ½ Ã Ä Ã ÐÑ Â Ã Ä Î Ã Ò Ó Ë Å ÔÀ Õ Ò ÎÖ × Ø

Ô Ó É ÙË Ä Ø

Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û

·¸ ¹ ¸ ä »¼ ½¾ ¿À Áå Å æ ÆÇ ÈÉ ÊË Ì »¼ ½¾ ¿À Á Í Ã Ê Ê Î ÌÏ ½ Ã Ä Ã ÐÑ Â Ã Ä Î Ã Ò Ó Ë Å ÔÀ Õ Ò ÎÖ × Ø

Ô Ý Ê ÊË Ä Ø

Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û

·¸ ¹ ¸ ç »¼ ½¾ ¿À ÁÂ Ã Ä è ÆÇ ÈÉ ÊË Ì »¼ ½¾ ¿À Á Í Ã Ê Ê Î ÌÏ ½ Ã Ä Ã ÐÑ Â Ã Ä Î Ã Ò Ó Ë è ÔÀ Õ Ò ÎÖ × Ø

Ô Ó É ÙË Ä Ø

Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û

·¸ ¹é ê »¼ ½¾ ¿À Áå è æ ÆÇ ÈÉ ÊË Ì »¼ ½¾ ¿À Á Í Ã Ê Ê Î ÌÏ ½ Ã Ä Ã ÐÑ Â Ã Ä Î Ã Ò Ó Ë è ÔÀ Õ Ò ÎÖ × Ø

Ô Ý Ê ÊË Ä Ø

Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û

·¸ ¹é ë »¼ ½¾ ¿À À Í Ã Ê ÆÇ ÈÉ ÊË Ì »¼ ½¾ ¿À À Í Ã Ê Ê Î ÌÏ ½ Ã Ä Ã ÐË Ö Ë Ä Á è ìÉ Ý ×Ñ Î Ì ÜË ¼ Áã ÌÉ Ð Ò ÄË ÜË Â Ã Ä Î Ã Ò Ó Ë Ð Ã Ê Ê ÞË ×

·¸ ¹é ¹ »¼ ½¾ ¿À À Â Ã ÄÀ ÆÇ ÈÉ ÊË Ì »¼ ½ ¾ ¿À À Í Ã Ê Ê Î ÌÏ ½ Ã Ä Ã Ð Ñ Â Ã Ä Î Ã Ò Ó Ë À ÔÀ Õ Ò ÎÖ × Ø

Ô Ó É ÙË Ä Ø

Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û

·¸ ¹é ¸ »¼ ½¾ ¿À À å À æ ÆÇ ÈÉ ÊË Ì »¼ ½ ¾ ¿À À Í Ã Ê Ê Î ÌÏ ½ Ã Ä Ã Ð Ñ Â Ã Ä Î Ã Ò Ó Ë À ÔÀ Õ Ò ÎÖ × Ø

Ô Ý Ê ÊË Ä Ø

Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û

·¸ ¹é é »¼ ½¾ ¿À À Â Ã Ä â ÆÇ ÈÉ ÊË Ì »¼ ½ ¾ ¿À À Í Ã Ê Ê Î ÌÏ ½ Ã Ä Ã Ð Ñ Â Ã Ä Î Ã Ò Ó Ë â ÔÀ Õ Ò ÎÖ × Ø

Ô Ó É ÙË Ä Ø

Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û

·¸ ¹é í »¼ ½¾ ¿À À å â æ ÆÇ ÈÉ ÊË Ì »¼ ½ ¾ ¿À À Í Ã Ê Ê Î ÌÏ ½ Ã Ä Ã Ð Ñ Â Ã Ä Î Ã Ò Ó Ë â ÔÀ Õ Ò ÎÖ × Ø

Ô Ý Ê ÊË Ä Ø

Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û

·¸ ¹é î »¼ ½¾ ¿À À Â Ã Ä Å ÆÇ ÈÉ ÊË Ì »¼ ½ ¾ ¿À À Í Ã Ê Ê Î ÌÏ ½ Ã Ä Ã Ð Ñ Â Ã Ä Î Ã Ò Ó Ë Å ÔÀ Õ Ò ÎÖ × Ø

Ô Ó É ÙË Ä Ø

Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û

·¸ ¹é º »¼ ½¾ ¿À À å Å æ ÆÇ ÈÉ ÊË Ì »¼ ½ ¾ ¿À À Í Ã Ê Ê Î ÌÏ ½ Ã Ä Ã Ð Ñ Â Ã Ä Î Ã Ò Ó Ë Å ÔÀ Õ Ò ÎÖ × Ø

Ô Ý Ê ÊË Ä Ø

Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û

·¸ ¹é ä »¼ ½¾ ¿À À Â Ã Ä è ÆÇ ÈÉ ÊË Ì »¼ ½ ¾ ¿À À Í Ã Ê Ê Î ÌÏ ½ Ã Ä Ã Ð Ñ Â Ã Ä Î Ã Ò Ó Ë è ÔÀ Õ Ò ÎÖ × Ø

Ô Ó É ÙË Ä Ø

Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û

·¸ ¹é ç »¼ ½¾ ¿À À å è æ ÆÇ ÈÉ ÊË Ì »¼ ½ ¾ ¿À À Í Ã Ê Ê Î ÌÏ ½ Ã Ä Ã Ð Ñ Â Ã Ä Î Ã Ò Ó Ë è ÔÀ Õ Ò ÎÖ × Ø

Ô Ý Ê ÊË Ä Ø

Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û

·¸ ¹ í ê »¼ ½¾ ¿À â Í Ã Ê ÆÇ ÈÉ ÊË Ì »¼ ½¾ ¿À â Í Ã Ê Ê Î Ì Ï ½ Ã Ä Ã ÐË Ö Ë Ä Á è ìÉ Ý ×Ñ Î Ì ÜË ¼ Áã ÌÉ Ð Ò ÄË ÜË Â Ã Ä Î Ã Ò Ó Ë Ð Ã Ê Ê ÞË ×

·¸ ¹ í ë »¼ ½¾ ¿À â Â Ã ÄÀ ÆÇ ÈÉ ÊË Ì »¼ ½ ¾ ¿À â Í Ã Ê Ê Î Ì Ï ½ Ã Ä Ã Ð Ñ Â Ã Ä Î Ã Ò Ó Ë À ÔÀ Õ Ò Î Ö × Ø

Ô Ó É ÙË Ä Ø

Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û

·¸ ¹ í ¹ »¼ ½¾ ¿À â å À æ ÆÇ ÈÉ ÊË Ì »¼ ½ ¾ ¿À â Í Ã Ê Ê Î Ì Ï ½ Ã Ä Ã Ð Ñ Â Ã Ä Î Ã Ò Ó Ë À ÔÀ Õ Ò Î Ö × Ø

Ô Ý Ê ÊË Ä Ø

Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û

·¸ ¹ í¸ »¼ ½¾ ¿À â Â Ã Ä â ÆÇ ÈÉ ÊË Ì »¼ ½¾ ¿À â Í Ã Ê Ê Î ÌÏ ½ Ã Ä Ã ÐÑ Â Ã Ä Î Ã Ò Ó Ë â ÔÀ Õ Ò ÎÖ × Ø

Ô Ó É ÙË Ä Ø

Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û

·¸ ¹ íé »¼ ½¾ ¿À â å â æ ÆÇ ÈÉ ÊË Ì »¼ ½¾ ¿À â Í Ã Ê Ê Î ÌÏ ½ Ã Ä Ã ÐÑ Â Ã Ä Î Ã Ò Ó Ë â ÔÀ Õ Ò ÎÖ × Ø

Ô Ý Ê ÊË Ä Ø

Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û

·¸ ¹ í í »¼ ½¾ ¿À â Â Ã Ä Å ÆÇ ÈÉ ÊË Ì »¼ ½¾ ¿À â Í Ã Ê Ê Î ÌÏ ½ Ã Ä Ã ÐÑ Â Ã Ä Î Ã Ò Ó Ë Å ÔÀ Õ Ò ÎÖ × Ø

Ô Ó É ÙË Ä Ø

Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û

·¸ ¹ í î »¼ ½¾ ¿À â å Å æ ÆÇ ÈÉ ÊË Ì »¼ ½¾ ¿À â Í Ã Ê Ê Î ÌÏ ½ Ã Ä Ã ÐÑ Â Ã Ä Î Ã Ò Ó Ë Å ÔÀ Õ Ò ÎÖ × Ø

Ô Ý Ê ÊË Ä Ø

Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û

·¸ ¹ í º »¼ ½¾ ¿À â Â Ã Ä è ÆÇ ÈÉ ÊË Ì »¼ ½¾ ¿À â Í Ã Ê Ê Î ÌÏ ½ Ã Ä Ã ÐÑ Â Ã Ä Î Ã Ò Ó Ë è ÔÀ Õ Ò ÎÖ × Ø

Ô Ó É ÙË Ä Ø

Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û

·¸ ¹ í ä »¼ ½¾ ¿À â å è æ ÆÇ ÈÉ ÊË Ì »¼ ½¾ ¿À â Í Ã Ê Ê Î ÌÏ ½ Ã Ä Ã ÐÑ Â Ã Ä Î Ã Ò Ó Ë è ÔÀ Õ Ò ÎÖ × Ø

Ô Ý Ê ÊË Ä Ø

Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û

·¸ ¹ í ç »¼ ½¾ ¿À Å Í Ã Ê ÆÇ ÈÉ ÊË Ì »¼ ½¾ ¿À Å Í Ã Ê Ê Î Ì Ï ½ Ã Ä Ã ÐË Ö Ë Ä Á è ìÉ Ý ×Ñ Î Ì ÜË ¼ Áã ÌÉ Ð Ò ÄË ÜË Â Ã Ä Î Ã Ò Ó Ë Ð Ã Ê Ê ÞË ×

·¸ ¹ î ê »¼ ½¾ ¿À Å Â Ã ÄÀ ÆÇ ÈÉ ÊË Ì »¼ ½ ¾ ¿À Å Í Ã Ê Ê Î Ì Ï ½ Ã Ä Ã Ð Ñ Â Ã Ä Î Ã Ò Ó Ë À ÔÀ Õ Ò Î Ö × Ø Á ÕÚ Ú ÅÚ Ë ¼ Ê Ó ÎÛ ÃÖ Î É ÌÂ É Î Ä ÜÉ Û Ý ÐË ÌÖ × Ê ÞÛ Î ß ÎÛ ÃÖ Î É Ì ÆÇ ÈÉ ÊË Ì à áÀ â Á Á Á ÁÛã Ü É Û
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Annexe C Connection PC 
 

C.1. Windows  Configuration 
 

 

SIGNIFICANT:   
To connect a PC to  the Module of regulation  it is necessary to use a standard corn DB9/DB9 staight full 
cable  (9 wire).  
As a Windows NT, 2000, XP only the administrator has a total access to the parameters. It is thus necessary 
to be logged as an Administrator. 

 
 

A few steps are required to configure a PC before controlling a KERYS: 
• Check the network properties. 
• Install the modem. 
• Create a Dial-Up Networking Connection. 
• Set-up the internet properties. 

 
Communication between the KERYS and the PC is carried out by Dial-Up Networking. 
The PC must be configured to communicate with a 19.2K bps modem with TCP/IP networking enabled. 

 
 

C.1.1. Check the network properties 
 

• Click Start, Settings, and Control Panel. 
• In Control Panel, double click the networks icon. 
• Dial-Up Adapter and TCP/IP -> Dial-Up Adapter protocol must be present in the list. If they are not there, use the 

Add button to add them into the list. For the 2 components, select the Microsoft constructor. 
• Select Dial-Up Adapter and click on Properties. In the Bindings tab, TCP/IP -> Dial-Up Adapter must be 

enabled. In the Advanced tab, select Enable Point To Point IP and the value must be Yes. 
 
 
C.1.2. Install the Modem 

 
• Click Start, Settings, and Control Panel. 
• In the Control Panel, double-click the Modems icon. 
• In the Modems Properties dialog box, click Add. 
• Only for Windows 95: in the initial dialog box of the Install New Modem wizard, click Other to enable that option, 

and then click Next. For Windows 98 & ME see the next step. 
• In the next dialog box, click Don't detect my modem; I will select it from a list to enable that option, and then click 

Next. 
• In the next dialog box, under Manufacturers, Standard Model Types should be selected. Under Models, select 

Standard 19200 bps Modem, then click Next. 
• In the next dialog box, select Communications Port (COM1) as the port, and then click Next. 
• After Windows installs the modem, click Finish. 

 
C.1.3. Set the Modem Properties 

 
• Back in the Modems Properties dialog box, select the new modem (Standard 19200 bps Modem) and then click 

Properties. 
• In the Standard 19200 bps Modem Properties dialog box (cf. figure 21), under the General tab, ensure that 

Communications Port (COM1) is selected as the Port. Change the Maximum Speed to 19200. 
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Figure 34 - Modem properties 

 
• Under the Connection tab, ensure that the modem is configured for 8 data bits, no parity, and one stop bit. Then 

click Advanced. 
• In the Advanced Connection Settings dialog box, ensure that the Use flow control and Hardware (RTS/CTS) 

options are enabled. Then click OK. 
• Under the Connection tab, click Port Settings. 
• In the Port Settings dialog box, ensure that the Use FIFO Buffers option is disabled. Then click OK. 
• Click OK to close the Standard 19200 bps Modem Properties dialog box and Close to close the Modem Properties 

dialog box. 
 
 

C.1.4. Create a Dial-Up Networking Connection 
 

• Double-click on My Computer, and then on Dial-Up Networking. 
• In the Dial-Up Networking dialog box, double-click the Make New Connection icon. 
• In the initial dialog box of the Make New Connection wizard, where it asks you to enter a name for the computer you 

are dialling, enter KERYS Ensure that the selected modem is Standard 19200 bps Modem. Then click Next. 
• In the next dialog box, phone number must be 1, area code must be empty. Then click Next. 
• In the next dialog box, click Finish. 

 
 

C.1.5. Set the Dial-Up Networking Properties 
 

• In the Dial-Up Networking dialog box, point to the new KERYS connection icon. Click the right mouse button and 
select Properties. 

• Under the General tab, ensure that Standard 19200 bps Modem is selected at the bottom. 
• Under the Server Types tab (cf. figure 22), ensure that the type of dial-up server is set to PPP: Internet, Windows 

NT Server, Windows 98 (or similar PPP setting under Windows 95/ME). Ensure that all Advanced options are 
disabled. Under Allowed network protocols, select TCP/IP and ensure that all other network protocols are disabled.  
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Figure 35 - Dial-up networking options 

 
• Under the Server Types tab, click TCP/IP Settings. 
• In the TCP/IP Settings dialog box (cf. figure 23), click Specify an IP address and type in the following IP address: 

192.168.11.2. The Server assigned name server addresses option should be enabled. The options Use IP header 
compression and Use fault gateway on remote network should be disabled. When all options are set correctly, 
click OK. 

 

 

NOTE : 
For Windows NT, 2000 and XP it is sometimes required to enable the Specify name server addresses 
option. The Server assigned name server addresses is then disabled and DNS and Wins options can be 
left to 0.0.0.0.  

 
 
 

 

Figure 36 - TCP-IP settings 

 
• Under the Scripting tab, ensure that the Start terminal screen minimised is enabled. 
• If there is a Multilink tab, ensure that its Do not use additional devices option is checked, and click OK. 
• Point to the KERYS icon, click the right mouse button, select Create Shortcut, and answer Yes. A shortcut to the 

KERYS icon should appear on the Windows desktop. 
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C.1.6. Set-up the internet properties 
 

• Click Start, Settings, and Control Panel. 
• In the control panel, if you have a WINSOCK software icons. Double-click on it. Turn-off (unchecked) any proxy 

server settings. Click OK. 
• In the Control Panel, double-click the Options Internet icon. 
• Under the Security tab, select Trusted Sites and click on Add Sites…. Check that Require server verification 

(https: ) for all sites in the zone is disabled. In the Zone field write "http://KERYS" and click on Add. Click OK. 
• Under the Security tab, select trusted sites, click on Customize… . In Java (or Java VM for 95, or Microsoft VM for 

ME) and Java permissions, select Custom. Click on Java Custom Settings button. Under the Edit permissions tab, 
enable the Access to all Network Addresses in the Run Unsigned Content part. Click OK. Click OK. If a dialog 
box appears, click YES. 

• Under the Connection tab, click on Never establish connection. Select KERYS modem in the modem list Click on 
Settings, Use a proxy server must be disabled. Click OK. 

• Under the Advanced tab, in the Java VM field (Microsoft VM for ME), check that Java JIT enabled is selected. 
Click OK. 

• Close Control panel. 
• Insert the CD Rom delivered with the KERYS. 
• Copy the file named hosts from cdrom\kerys directory to c:\windows directory. 
 
 
C.1.7. Connect the KERYS 

 
• Connect one end of a DB-9 serial cable to COM1 port of the PC. Connect the other end of the cable to the connector 

labelled RS232 to PC or modem on the KERYS. 
• Double-click the Shortcut to KERYS icon. In the Connect To dialog box, click CONNECT. Click close. 
• If the connection is OK, an icon (2 small computers) in the bottom right of the screen appears. 

 
 

C.1.8. View Web Pages from the KERYS Web Server 
 

After the TCP/IP connection has been established with KERYS, you can view KERYS menus with any standard 
Web browser such as Netscape or Internet Explorer. 
 
• Start the web browser (Internet explorer, Netscape …).  
• In the “Location” or “Address” field of the web browser, enter the URL of the KERYS: http://KERYS 
• The KERYS password page should appear in the browser window. Enter your password. 
• You can now browse through the different KERYS menus. 
• To close the connection, double-click the connection icon in the status bar of Windows 95/98/ME. In the Connected 

To KERYS dialog box, click Disconnect. Close your web browser. 
 
 

Annexe D Internal PLC 
 

D.1. Introduction 
 

The core of the system of  the Module of  Regulation  is based on a table of preset variables (see  Erreur ! Source du 
renvoi introuvable. " Erreur ! Source du renvoi introuvable."page  Erreur ! Signet non défini.).  
The format used to describe the variables is as follows:  
 

• 1 digit for the type of variable   
 
• 0: Real measurements or real time value (Ex: Voltage phase 1, Fault BUS CAN…)  
• 1: Parameters having to be recorded in FLASH  (Ex: Number of genset, Rated power…)  
• 2: Variables of general use    (Ex: Alarms, Counters…)  
 

• 3 digits containing the number of the variable  
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All the parameters (variables 1000 to 1999) are stored in non-voltile memory (FLASH) in the module. It is possible to 
recover the totality of these parameters thanks to connection PC. All these values can be backed up in a textual file. The 
following chapter describes the format of this file. 

D.2. Description of the textual file 
 
The textual file is composed of 5 parts:  
 

• The definition of the parameters  
• The definition of the labels  
• The definition of the units  
• The code of initialization  
• The code of the equations 
 

D.2.1. Block of definition of the parameters 
 
The starting point of this block is marked by the tag  "{PARAMETERS} ".  
Each parameter (variable 1xxx) has an input (line) in this block. The structure of each input is as follows:  

• The number of variable preceded by the letter V  (Ex:  V1006)  
• The current value of the parameter    (Ex:  320)  
• The label of the parameter (indicative)    (Ex:  Nominal Gen KW)  
• The minimal value (code)     (Ex:  +00000)  
• The maximum value (code)     (Ex:  +65535)  

 
Ex:  
{PARAMETERS}  
V1006  320  nominal Gen kw  +00000  +65535  
V1007  1.00  Gen Pt ratio     +00000  +65535  
 
It is possible to directly modify the value of the parameter in the textual file before reloading it in the Module of 
Regulation. The user must then be sure that the modified value belongs   to the authorized range. In the contrary 
case, an error message will be generated at the time of the downloading.  
It is also possible to download an incomplete textual file. At the time of the downloading, only the parameters of 
the textual file will be updated, the others will remain unchanged. This mechanism makes it possible to download 
the parameters of a former version of the software, or to activate only certain functionalities independently from/to 
each other. 
 

D.2.2. Block of definitions of the labels 
 
The starting point of this block is marked by the tag "{LABELS}".   
Only the virtual digital inputs can appear in this block.  
The structure of each input is as follows:  

• The number of the variable preceded by the letter L  (Ex:  L1130)  
• The text of the label (14 characters maximum)  (Ex:  Sample label) 

 
Ex: 
{LABELS} 
L1130 Sample label 
 

D.2.3. Block of definitions of the units 
 
The starting point of this block is marked by the tag "{UNITS} ".  
 
For  the Module of regulation,  this block is always empty.  
 
List valid units:  
00: no unit  
01 : V 
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02 : kV 
03 : mA 
04 : A 
05 : kA 
06 : Hz 
07 : kW 
08 : kWh 
09 : kVAR 
10 : kVARh 
11 : rpm 
12 : % 
13 : Bar 
14 : mBar 
15 : kPa 
16 : PSI 
17 : ° 
18 : °C 
19 : °F 
20 : L 
21 : Gal 
22 : s 
23 : h 
24 : days 
25 : Hz/s 
26 : m3/h 
27 : Gal/h 
28 : L/h 
 
Ex: 
{UNITS} 
U00029 14 
 

D.2.4. Blocks of initializations 
 
The starting point of these blocks is marked by the tags "{INIT1} ", "{INIT2} " or  "{INIT3} " according to the 
level of  the equations which composes it.  A user connected with the password of level 0 (no password) will never 
obtain these blocks! A user connected to level 2 will obtain the blocks of level 1 and 2 but not 3.  
The utility of these blocks is to allow various codes users (end-user, brought into service, engineering) to be 
carried out with the starting of the module only one and single time. It is possible to program in these 
initializations the setting with 1 or 0 of variables, the configuration of certain parameters to special values.  
For more details on the programming language to see  D.3 " Description of the programming language"page  108. 
 

D.2.5. Blocks of the equations 
 

The starting point of these blocks is marked by the tags  "{EQUATIONS  L1}",  "{EQUATIONS L 2}" or  
"{EQUATIONS L3}"  according to the level of  equations which composes it.  A user connected with the 
password of level 0 (no password) will never obtain these blocks! A user connected to level 2 will obtain the 
blocks of level 1 and 2 but not 3. These blocks contain the equations which will be carried out recurringly (every 
100ms). It is possible to put the equations here not standards to manage a specific operation of the installation (ex: 
Additional thresholds, alarms…)  
 
For more details on the programming language to see  D.3 " Description of the programming language"page  108. 

 

D.2.6. End of file 
 
Each textual file must end in the tag "{END OF FILE} ".  
All the following texts this tag of end are regarded as comments and are not compiled.  
 
Note: It is strongly recommended not to add too many comments at the end of the file. Total size not having to 
exceed 62Kbyte. 



KERYS Protection Module  Technical Documentation - A44Z290002-D  page 108/110 

 

 

NOTE:   
This file is a textual file alone. To read or to modify it, one never should use a text processing (like 
Microsoft Word) but only a text editor (Notepad for example).  
The size of the file is limited to 62 Kbyte. If a file greater is downloaded in the Module of Regulation, it 
will be rejected.  
It is imperative that the genset is stopped to download a file. Into the contrary case, the file will be rejected.  

 

 

CAUTION:  
At the time of the remote loading, it is recommended to disconnect all the cables except for the power 
supply.  

 
 
 
 

D.3. Description of the programming language 
 
It  is strongly recommended to follow a training before using programming PLC. Contact DSF-Technologies to obtain the 
planning of these trainings. 
 
The PLC is a simplified programming language having a reduced instruction set. It is used to adapt the Module of 
regulation to the application if necessary. The achievable code generated by the internal compiler is intrinsically linear, 
no loop is possible. 
Part "INIT" of the code is executed only at starting whereas part "PROG" is executed every 100ms. 
In the equations sources, it is possible to use the totality of the internal variables of the Module of regulation in the 
following way: 
 

• Variables 0000 to 0999 can be read but not written.  
• The variables 1000 to 1999 can be read and written if they were individually unbolted.  

The modification relates only to the current value, the modified value is not written in FLASH. Attention 
however, it will be written in FLASH at the next request of the user.  

• The variables 2000 to 2999 can be read and written without restrictions.  
 
Note: A variable written by a piece of code of level 1, could not be written a code of level 0. On the other hand, a code of 
level 2 to come to rewrite another value and to cancel the result of the code of level 1. 
 

D.3.1. Instruction set 
 

• Program:     PROG, INIT, .  
• Blocks:      BLOC, BEND 
• Logical operators:     AND, OR, XOR, ! 
• Arithmetic operators:    +, -, *, / 
• Operators of comparisons:   EQ (equal) 

NE (different) 
GT (greater than) 
LT (lower than) 
GE (greater or equal) 
LE (lower or equal) 

• Assignments:    E2xxx:= calculation. 
• Arrays:     E2xxx[calculation]:= calculation 
• Calculations:    Any combination of terms and logical operators or   

arithmetic. 
• Tests:      TEST, THEN, ELIF, ELSE, TEND 
• Incrementings:    INC 
• Decrementings:     DEC 
• Comments:     @ 

 
Note 1:  Each instruction must end with a semicolon (;) except the reserved words BEND, ELIF, ELSE, TEND. 
Note 2:  Each block of program started with  a PROG  ends with a dot (.) 
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Syntax: 

• Examples of tests: 
 
TEST condition THEN instruction TEND; 
If the condition is true then instruction  is executed,  if not  the instruction folllowing TENDS is executed. 
 
TEST condition THEN BLOC instruction; instruction;…; instruction BEND TEND; 
If the condition is true then the instructions contained between BLOCK and BEND are executed, if not the 
instruction folowing TENDS is executed. 
 
TEST condition1 THEN BLOC instruction11; instruction12;…; instruction1N  BEND 
ELIF condition2 THEN BLOC instruction21; instruction22;…; instruction2N  BEND 
ELIF condition3 THEN BLOC instruction31; instruction32;… ;instruction3N  BEND 
ELSE BLOC instruction41; instruction42;…; instruction4N BEND 
TEND; 
If the condition1 is true then the instructions11 to 1N contained between BLOCK and BEND are executed, 
if not If the condition2 is true then the instructions21 to 2N contained between BLOCK and BEND are 
executed, if not If the condition3 is true then the instructions31 to 3N contained between BLOCK and 
BEND are executed, if not the instructions41 with 4N contained between BLOCK and BEND executed. 
 

• Examples of calculations and instructions: 
E2680:=(E2000+E2001+E2002+E2003)/4; 
E2680 contains the average of the values of E2000 to E2003. 
 
E2000:=2; E2680[E2000+1]:=10; 
E2000 contains 2, thus E2000+1 is equal to 3 and E2680[3]=E2683 contains 10.  
 
E2680:=(E0030 GT 1450) AND ((E0030 GT 1500) OR E2680); 
Fulfill the function threshold 1500 on the E0030 variable with a hysteresis of 50. 

 
• Examples of conditions: 

TEST E2050 EQ 1 THEN ... 
Execute the instructions if the variable 2050 is equal to 1. 
 
TEST E0030 GT 1500 THEN ... 
Execute the instructions if variable 0030 is larger than 1500. 
 
TEST (!E2046) AND E2055 AND ((E2071 EQ 14) OR (E2071 EQ 15)) EQ 1 THEN …  
Execute the instructions if the variable 2046 is to 0 and 2055 is to 1 and …  

 

D.3.2. Use of the variables 
 

The modifiable variables (2000 to 2999) are used in two manners. When the number is preceded by the letter E, 
the value of the variable is that recorded at the time of the input in the equations (instantaneous photography).   
On the contrary, when the number of variable is preceded by letter X, the value of the variable is the current 
value, which wants to say that it could be modified by part of the code executed before.  
It is strongly recommended to use E2xxx syntax, the X2xx version having to be used only for special purposes 
and identified well by people highly qualified.  
The risk of a badly controlled use of X2xx syntax is the appearance of a nonpredictive operation since depend on 
the code to execute before.  

 
Note  1: All the variables are coded on 16 bits and signed. This means that the maximum value of a variable is 
+32767 and its minimal value is -32768.  
Note 2: When the variable is a floating number, coding remains that of note 1. This means that the programming 
must take account of the position of the comma in the variable. Ex: 1.01 is coded 101. 

 

Annexe E Troubleshooting 
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Annexe F History of the Software 
Version Date Commentaires 

Béta 2 (V0.2) 06/01/2003 First delivered version 
Béta 3 (V0.3) 27/02/2003 First version tested with bench SDMO (03 Mars 2003) 
Béta 4 (V0.4) 28/04/2003 Modifications made in test at SDMO 
Béta 5 (V0.5) 28/04/2003 Idem 
Béta 6 (V0.6) 22/04/2003 - Correction of the management of the numbers with dots by CANopen.  

- On Web site: posting of values 65535 [ 32767 ] for the parameters of the whole type 
[ signed ]. These two points correct the problems of configuration of TC and TP.   
- Harmonization of the DIP switch of CANopen identifier (the made-to-order of 
charts A44Z2). - Addition of a parameter for the selection of configurations PDO (the 
associated program is not implemented).   
- Addition of the V0xxx parameters for filing such as definite the 17/04/03 (the 
associated program is not implemented).   
- Suppression of dependence GENSYS for the applet of the Web site.   
- Taking into account of the parameters V3xxx (CANopen) in the calculation of 
checksum. The speed of update of the checksum depends on the load of the processor, 
mainly on the level of communications (CANopen and TCP-IP in particular). = > To 
await 50ms to be certain validity of the checksum after modification of a parameter. 

Béta 7 (V0.6) 05/05/2003  

Figure 37 – Software revisions 


