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£, Crouzet

Modem communication plug and play solutions GSM Part number 88970119

- * For remote control of your application
£, Crmmet = Automatic notification of alarms via SMS (GSM Modem) / email or on a PC with M3 ALARM software.
* Millenium 3 program can be downloaded, modified and sent
* [nput and output states, as well as all program values, can be polled and controlled remotely
* 2 types of pre-configured ready-to-use modem :
- STN modem for wired transmission networks
- GSM modem for wireless communication

Part numbers

Supply
88970119 GSM GSM modem850/900/1800/1900 M Hz 12-24V DC

Specifications

General environment characteristics for CB, CD, XD, XB, XR and XE product types

CE, UL, CSA
Conformity to standards (with the low voltage directive IEC/EN 61131-2 (Open equipment)
and EMC directive) IEC/EN 61131-2 (Zone B)
IEC/EN 61000-6-2,
IEC/EN 61000-6-3 (*)
IEC/EN 61000-6-4
(*) Except configuration (88 970 1.1 or 88 970 1.2) + (88 970 250 or 88 970 270) + 88 970 241 class A (class B in a metal enclosure)
Earthing None
Protection rating In accordance with IEC/EN 60529 :
IP40 on front panel
IP20 on terminal block

3 in accordance with IEC/EN 60664-1
e Degree : 2 in accordance with IEC/EN 61131-2
n Operation : 2000 m

Transport : 3,048 m

Immunity to vibrations IEC/EN 60068-2-6, Fc test

Immunity to shock IEC/EN 60068-2-27, Fa test

Immunity to ESD IEC/EN 61000-4-2, level 3
Resistance to HF interference Immunity to radiated electrostatic fields

IEC/EN 61000-4-3,

Immunity to fast transients (burst immunity)

IEC/EN 61000-4-4, level 3

Immunity to shock waves

IEC/EN 61000-4-5

Radio frequency in common mode

IEC/EN 61000-4-6, level 3

Voltage dips and breaks (AC)

IEC/EN 61000-4-11

Immunity to damped oscillatory waves

IEC/EN 61000-4-12

Class B (*) in accordance with EN 55022, EN 55011 (CISPR22, CISPR11) group 1
(*) Except configuration (88 970 1.1 or 88 970 1.2) + (88 970 250 or 88 970 270) + 88 970 241 class A (class B in metallic cabinet)

-20 —+55 °C (+40 °C in a non-ventilated enclosure) in accordance with IEC/EN 60068-2-1 and IEC/EN 60068-2-2
-40 —+70 °C in accordance with IEC/EN 60068-2-1 and IEC/EN 60068-2-2
95 % max. (no condensation or dripping water) in accordance with IEC/EN 60068-2-30
On symmetrical DIN profile, 35 x 7.5 mm and 35 mm x 15 or panel (2 x 4 mm @)

Screw terminals connection capacity Flexible wire with ferrule =
1 conductor : 0.25 to 2.5 mm 2 (AWG 24...AWG 14)
2 conductors 0.25 to 0.75 mm 2 (AWG 24...AWG 18)
Semi-rigid wire =
1 conductor : 0.2 to 2.5 mm 2 (AWG 25...AWG 14)
Rigid wire =
1 conductor : 0.2 to 2.5 mm 2 (AWG 25...AWG 14)
2 conductors 0.2 to 1.5 mm 2 (AWG 25...AWG 16)
Tightening torque =
0.5 N.m (4.5 Ib-in) (tighten using screwdriver diam. 3.5 mm)

Characteristics of the communication Modem system

88970117 88970118 88970119
CE, UL, CSA CE, UL, CSA CE, R&TTE, UL, CSA, FCC, IC
12 524V DC 12 24V DC 12 524V DC

Unless otherwise specified, the characteristics given are applicable to all or part of the product range selected
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Operating limits
Ripple

Nominal current under 12 V. DC
Nominal current under 24 V DC

Peak current on energisation

Characteristics of the "COM-M3 i ller
Compatibility

Isolation of "Com-M3" connector from the "Com-M"
connector

Isolation of "Com-M3" connector from the + supply
terminals

Characteristics of "Com-M" link with the Modem
Type of link wi dem connector cable

Analogue RTC modem compatibility
GSM modem compatibility
Isolation of "Com-M" connector from the Modem

Isolation of "Com-M" connector from the +

Compatibilit

supply
terminals

Data characteristics

Data saved by the interface

Backup of data to be se

88970117 : supplied with connecting cable between
M3MOD and Modem (Millenium 3 connector to sub DB9)
88970118 : supplied with configuaration CD-ROM and
telephone cable

88970119 : supplied with an antenna, a power cable, and
DIN Rail mounting kit

Processing characteristics of CB, CD, XD & XB product
types

LCD display
Programming method

Program size

Removable memory

Back-up time in the event of power failure

Cycle time

Clock data retention

Clock drift

Timer block accuracy
Start up time on power up

-13%/+20 % -13%/+5%
or 10 —»28,8 V DC or 10 »30 V DC
5 % max. -

30 mA 140 mA

30 mA 70 mA

550 mA 9600 mA
11w 1,7W

1 ms, repetition 20 times -

Yes No

1A fuse -

- -30+70°C

- -40 +85 °C

Specific Millenium
Specific Millenium communication protocol
Only with Millenium controllers version = V2.1

Via optocoupler AC 1780 V

Via optocoupler AC 1780 V

Specific Millenium

RS 232 serial (supplied with the communication interface)
Only with Millenium controllers version = V2.1

AT commands

AT commands

Via link cable to Modem (supplied)

Via link cable to Modem (supplied)

Up to 28 messages

1 to 10 recipients (telephone numbers and/or e-mail addresses) per message

Time-stamping of messages to be sent (date and time)

Saving of values on triggering of the message activation condition (digital and numerical values)
Flash memory

CD, XD : Display with 4 lines of 18 characters

Ladder or function blocks/SFC (Grafcet)

128 macros maximum

256 blocks maximum per macro

180 typical blocks for CB, CD

Flash EEPROM

EEPROM

368 bits/200 words

Program and settings in the controller : 10 years
Program and settings in the plug-in memory : 10 years
Data memory : 10 years

Ladder : typically 20 ms

Function blocks : 6 —90 ms

Input acquisition time + 1 to 2 cycle times

10 years (lithium battery) at 25 °C

Drift < 12 min/year (at 25 °C)

6 s/month (at 25 °C with user-definable correction of drift)
1 % # 2 cycle times

<12s

Characteristics of products with AC power supplied

Supply

Nominal voltage

Supply frequency e

Immunity from micro power cuts

Max. absorbed power

Isolation voltage

Inputs

Input voltage

24V AC 100 —240 V AC
(88970..4) (88970..3)

24V AC 100 —240 V AC

-15 %/ +20 % -15 %/ +10 %

or 20.4 VAC—28.8 VAC or 85 VAC—264 VAC

50/60 Hz (+4 % / -6 %)

or 47—53 Hz/57 < 63 Hz

10 ms (repetition 20 times)
CB12-CD12-XD10-XB10 : 4 VA
CB20-CD20: 6 VA

XD10 with extension - XD26-XB26 : 7.5 VA
XD26-XB26 with extension : 10 VA

10 ms (repetition 20 times)
CB12-CD12-XD10-XB10 : 7 VA
CB20-CD20 : 11 VA

1780 V AC 1780 V AC
24V AC 100 —240 V AC
(88970..4) (88970..3)

24V AC (-15 % / +20 %)

Unless otherwise specified, the characteristics given are applicable to all or part of the product range selected
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-54%/+33 %
or55—-32VDC
165 mA
87 mA
2100 mA at5.5 Vv
21W
No
With fuse 2.5 A
-20+55°C
-25+70°C

50/60 Hz (+4 %/ -6 %) or 47 —53 Hz/57 < 63 Hz

XD10-XB10 with extension-XD26-XB26 : 12 VA
XD26-XB26 with extension : 17 VA

100 —240 V AC (-15 % / +10 %)
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Input current

4,4mA @ 20,4V AC
52mA @ 24,0V AC
6,3mA @ 28,8V AC
46kQ
214V AC
>2mA
<5VAC
<05mA

Response time with LADDER programming 50 ms

State 0 —1 (50/60 Hz)

Configurable in increments of 10 ms
50 ms min. up to 255 ms
State 0 —1 (50/60 Hz)

Response time with function blocks programming

1/((2x Tc) + Tr)
Contact or 3-wire PNP
Resistive

None

Isolation between inputs None
Protection against polarity inversions Yes
Status On LCD screen for CD and XD

Maximum counting frequency

Characteristics of relay outputs common to the entire range

Max. breaking voltage 5—-30VDC
24 —250 V AC

Breaking current CB-CD-XB10-XD10-XR06-XR10 : 8 A
XD26-XB26 : 8 x 8 Arelays, 2 x 5 A relays
XE10:4 x5 Arelays

XR14 : 4 x 8 Arelays, 2 x5 A relays
Usage category DC-12: 24V, 1.5 A
Usage category DC-13: 24 V (L/R = 10 ms), 0.6 A
Usage category AC-12: 230V, 1.5 A
Usage category AC-15:230V, 0.9 A

12A for 08,09,0A

10 mA (at minimum voltage of 12 V)

12V, 10 mA

Maximum rate Off load : 10 Hz

10,000,000 operations (cycles)

In accordance with IEC/EN 60947-1 and IEC/EN 60664-1 : 4 KV
Response time Make 10 ms
Built-in protections Against short-circuits : None

Against overvoltages and overloads : None

On LCD screen for CD and XD

Electrical durability for 500 000 operating cycles

Statu. al

Characteristics of product with DC power supplied

In accordance with cycle time (Tc) and input response time (Tr) :
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0,24 mA @ 85V AC
0,75 mA @ 264 V AC

350 kQ

279V AC

>0.17 mA

<20V AC (<28 V AC : XE10, XR06, XR10, XR14)
<0.5 mA

50 ms

State 0 < 1 (50/60 Hz)

Configurable in increments of 10 ms

50 ms min. up to 255 ms

State 0 —1 (50/60 Hz)

In accordance with cycle time (Tc) and input response time (Tr) :
1/((2x Tc) + Tr)

Contact or 3-wire PNP
Resistive

None

None

Yes

On LCD screen for CD and XD

CB12-CD12-CD20 with solid state outputs - XD10-XB10 with solid state outputs : 3 W

(88970..5 & 8970814 & 88970840) (88970..1 et 88970..2)
12vDC 24V DC
Operating limits -13 %/ +20 % -20 %/ +25 %
or 10.4 V DC < 14.4 V DC (including ripple)  or 19.2 V DC < 30 V DC (including ripple)
<1 ms (repetition 20 times) <1 ms (repetition 20 times)
Max. absorbed power CB12 with solid state outputs : 1.5 W
CD12:15W XD10-XB10 with relay outputs : 4 W
CD20:25W

XD26-XB26 : 3W
XD26-XB26 with extension : 5 W
XD26 with solid state outputs : 2.5 W

Protection against polarity inversions Yes Yes

Digital inputs (11 to IA and IH to 1Y)

12V DC
(88970..5 & 88970814 & 88970840)
Input voltage 12 V DC (-13 % / +20 %)

Input current 3,9mA @ 10,44V DC

44 mA @ 12,0V DC

53mA @ 14,4 VDC

2.7kQ

27VDC

22mA

£3VDC

<0.9mA

12 cycle times + 6 ms

11 & 12 : Ladder (1 k Hz) & FBD (Up to 6 k Hz)
13to IA & IH to 1Y : in accordance with cycle time (Tc) and input
response time (Tr) : 1/ ((2 x Tc) + Tr)
Contact or 3-wire PNP

Type 1

Maximum counting frequency

Resistive

None

None

Yes

On LCD screen for CD and XD

Unless otherwise specified, the characteristics given are applicable to all or part of the product range selected

XD26-XB26 with solid state outputs : 5 W

CB20-CD20 with relay outputs-XD26 with relay outputs : 6 W
XD10-XB10 with extension : 8 W

XD26-XB26 with extension : 10 W

24V DC

(88970..1 and 88970..2)

24V DC (-20 % / +25 %)

2,6 MA@ 19,2V DC

32mA @ 24V DC

4,0mA @ 30,0 VDC

7.4 kQ

215V DC

22.2 mA

<5VvVDC

<0.75 mA

1 —2 cycle times + 6 ms

11 & 12 : Ladder (1 k Hz) & FBD (Up to 6 k Hz)
13 to IA & IH to 1Y : in accordance with cycle time (Tc) and input
response time (Tr) : 1/ ((2 x Tc) + Tr)
Contact or 3-wire PNP

Type 1

Resistive

None

None

Yes

On LCD screen for CD and XD
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Analogue or digital inputs (IB to IG)

CB20-CD20-XB26-XD26

Potentiometer control

Inputs used as al inputs
Input voltage

Input current

Input impedance

e

Characteristics of relay outputs common to the entire
range

Max. breaking voltage

Max. Output Common Current

Breaking current

Electrical durability for 500 000 operating cycles

Minimum switching capacity

Minimum load

Voltage for withstanding shocks
t

Built-in protections

e al life

Digital / PWM solid state output
PWM solid state o

* Only available with "FBD" programming language

Re se time

Frequency (Hz)

Built-in protections

12V DC

(88970..5 & 88970814 & 88970840)
4 inputs IB —IE

6 inputs IB —IG

(0 —»10 V) or (0 —V power supply)
14 kQ

14.4 V DC max

14 mvV

Common mode

10 bit at maximum input voltage
Controller cycle time

+5%

+6.2%

2%

None

10 m maximum, with shielded cable (sensor not isolated)
Yes

2.2 kQ/0.5 W (recommended)

10 kQ max.

12 V DC (-13 % / +20 %)
0,7 mA @ 10,44 VDC
0,9mA @ 12,0 VDC

1,0 mA @ 14,4VDC

14 kQ

27VDC

20.5 mA

<3VDC

<0.2 mA

1 —2 cycle times

In accordance with cycle time (Tc) and input response time (Tr) :

1/((2xTc) + Tr)

Contact or 3-wire PNP

Type 1

Resistive

None

None

Yes

On LCD screen for CD and XD

5—-30VDC

24 —250 V AC

12A (10A UL) for 08,09,0A
CB-CD-XD10-XB10-XR06-XR10 : 8 A
XD26-XB26 : 8 x 8 Arelays, 2 x 5 A relays
XE10: 4 x5 Arelays

XR14 : 4 x 8 Arelays, 2 x 5 A relays
Usage category DC-12:24V, 1.5 A

Usage category DC-13: 24 V (L/R = 10 ms), 0.6 A
Usage category AC-12:230V, 1.5 A
Usage category AC-15:230V, 0.9 A

10 mA (at minimum voltage of 12 V)

12V, 10 mA

Off load : 10 Hz

At operating current : 0.1 Hz

10,000,000 operations (cycles)

In accordance with IEC/EN 60947-1 and IEC/EN 60664-1 : 4 kV
Make 10 ms

Release 5 ms

Against short-circuits : None

Against overvoltages and overloads : None
On LCD screen for CD and XD

12-24V DC

(88970814 & 88970840)

CB12: 04

XD26 : 04 —-07

* Only available with "FBD" programming language
10.4 —30 VDC

12-24V DC

0.5A

0,625 A

<2Vforl=0.5A (at state 1)

Make < 1 ms

Release <1 ms

Against overloads and short-circuits : Yes
Against overvoltages (*) : Yes
Against inversions of power supply : Yes

Www.crouzet.com
24V DC
(88970..1 and 88970..2)
4 inputs IB —IE
6 inputs IB —IG

(0 —>10 V) or (0 —V power supply)
12 kQ

30 V DC max

29 mV

Common mode

10 bit at maximum input voltage
Controller cycle time

+5%

+6.2%

2%

None

10 m maximum, with shielded cable (sensor not isolated)
Yes

2.2 kQ/0.5 W (recommended)

10 kQ max.

24V DC (-20 % / +25 %)

1,6 mA @ 19,2 VDC

2,0mA @ 24,0V DC

2,5mA @ 30,0 VDC

12 kQ

215VDC

21.2 mA

<5VvDC

<0.5 mA

1 —2 cycle times

In accordance with cycle time (Tc) and input response time (Tr) :
1/((2xTc) + Tr)

Contact or 3-wire PNP

Type 1

Resistive

None

None

Yes

On LCD screen for CD and XD

24V DC
(88970..2)
CD12-XD10-XB10 : 04
CD20-XD26-XB26 : 04 —07

19.2 »30 VDC

24V DC

0.5A

0,625 A
<2Vfor|=0.5A (at state 1)
Make < 1 ms

Release <1 ms

Against overloads and short-circuits : Yes
Against overvoltages (*) : Yes
Against inversions of power supply : Yes

(*) In the absence of a volt-free contact between the output of the (*) In the absence of a volt-free contact between the output of the

Unless otherwise specified, the characteristics given are applicable to all or part of the product range selected
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e - logic controller and the load logic controller and the load
Min. load 1mA 1mA
Maximum incandescent lo. 0,2A/12VDC
No No
= =
56.45 Hz 56.45 Hz
112.90 Hz 112.90 Hz
225.80 Hz 225.80 Hz
451.59 Hz 451.59 Hz
1806.37 Hz 1806.37 Hz
0 —100 % (256 steps for CD, XD and 1024 for XA) 0 —100 % (256 steps for CD, XD and 1024 for XA)
< 5% (20 % —80 %) load at 10 mA <5 % (20 % —80 %) load at 10 mA
50 mA 50 mA
20 20
<10 % (20 % —80 %) load at 10 mA <10 % (20 % —80 %) load at 10 mA
On LCD screen for CD and XD On LCD screen for CD and XD

>
O
[2)
@
(7]
w
o
=,
()
(7]

Type Description Code
PA 1,80 m serial link cable : DB9 M/ DB9 F 88970123
M3 ALARM Alarm management software (CD-ROM) 88970116

Principles

Fonctions disponibles selon l'architecture et / ou le type de carte SIM

Fonctions Equipement station distante
Medem ATC Madem GSM
Type da carta SIM
Data Dhata waice Vaoice

Data n® Woice n®
Ervoi d'alarme [ réception de commande vers.
téléphone GSM
Ervoi d'alarma / réception de commande vers PC
aquips du kogicial "M3 Alarm* 1
Transfert programme Mise & jour firmwars
Manitoring "
Ernvei d'alarma vers a-mail

y

- Fanctions disponibles l:l Fanctions non disponibles
Mota : il n'est pas possible d'émettre des commandes par e-mail

' Dans le cas da |'ufilisation d'un Modem GSM caté PC. la carta SIM oit imparativernent avair un numérno DAT.

Principles

Je nach Hardwarearchitektur und/oder Art der SIM-Karte verfiigbare Funktionen

Geriit der entfernten Station

Analoges GSM-Modem
PETH- Art der SIM-Karte

Data

Data voice Voice

Vaolce n®

Data n®
Alarm sanden an bzw. Steuerbedahle erhalten von
GSM-Telefon

Alarm senden an bzw, Steuerbedehle erhalien von
PC mit Software M3 Alarm® 11

Programmi (bertragen, Firmware updatan,
iberwachen

Alarm senden an E-Mall-Adresse

- Funktionen verfiighar Funktionen nicht varflighar

Hinweis: Steverbefiahile kdnnen nicht per E-Mail verschickt wearden
1 Bai Verwendung eines GSM-Modems auf der PC-Seite muss die SIM-Karte Gber eine Datennummer verfilgen.

Unless otherwise specified, the characteristics given are applicable to all or part of the product range selected
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Functions available depending on the hardware architecture and/or type of SIM card

Remote station device
Analogue
PETN  Type of SIM card
modam Data | Data voice Voica

GSM modem

Diata n® Voice n°

Send alarméreceive instructions with GSM
telaphons

Send alarmireceive insiructions with PC running
M3 Alarm*® software '

Transfer program Update firmware Maonitoring

Send alarm to e-mail address

I Furctions available [ Funciions not available
Nota: Instructions cannot be tranziitted by a-mail
"Whean using a GSM Modam on the PC side, the SIM card must have a DATA number.

Funciones dispol

Funcién |Estacion remota o
Modem | Médem GSM
analdgico | Tipo de tarjeta SIM
PSTN Data | Dt vesice [ voice

Data n® Voice n®

Erwio de alarma / recepcidn de mensajes con
teléiono GSM

Enwio de alarma / recepcidn de mensajes con PC
a través dal software “M3 Alarm” 1"

Transherencia de programa, Actualizacidn de
firmware, Monitorizacién "

Envio de alarma a una direccion de e-mail

- Funciones disponibies I:l Funciones no disponibles
Nota: Las drdenes no pueden ser transmiticdas por e-mail
" Cuando se utiliza un Mddem GSM conectado con el PG, la tarjeta SIM debe disponer de contrato de DATOS.

Funzioni disponibili a seconda dell' hardware efo del tipo di SIM card

Stazione remota

Modem GSM
Tipo di SIM card

Data voice Voice
Voice n®

Irvio messaggio di allarmefricezions comandi con
telefono GSM

Irvia messagglo & allarmeicezions comandl con
PC utilizzande il software "M3 Alarm”
Trasferimento programma Aggiornamento
firmware Monitoraggio

Irwio messaggio di allarme ad indirizzo e-mail

I Fusrizion disponibil [ Funzioni non disporibit

Mota: | comanai mon possono essere frasmessi per e-mail

M Quando viene ulilizzato un modem GSM sul PG, la SIM card utilizzata deve avere un numero DATIL

Functies afthankelijk van de hardware architectuur enfof van het type sim kaart

Type SIM kaart
Data Data voice Voice

Verzenden van =an alarm en het ontvangen van
instructies met de mobiele telefoon

‘Werzenden van e2n alarm en het cobdangen van ingtructies|
met ean PC dia warkt mat da M3 Alarm saftware
Sturen van een programma, Update Firmware,
Monitoring

Sturen van een alarm naar een e-mailadres

I seschistars functies Nist beschikbare functios
Waarschuwing: insfructies die nist via email gestuurd kunnen wordsn

\Wanneer u werkt met PG en een G5M-modem dan heeft w ean sim kaart mat datanummer nodig.

Unless otherwise specified, the characteristics given are applicable to all or part of the product range selected
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Dimensions (mm)
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GSM Mounting screws
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Unless otherwise specified, the characteristics given are applicable to all or part of the product range selected
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000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru

www.lifeelectronics.ru
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