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TEST REPORT # 1222/1-��  

'�!���#����!  �  �������#����!  ���(�����  � ���(!  ������(!   �������� ,  
��� : CX4-X, KUM480-x, KUM600-x, KUM803-x, NAVTEX3 ��  ������������  ���$�����/�  
������  ��!��#������  ��$�0����/  ��  ����������  � ���  �  �������������  ����������  �  

�������  ��/  � ��� , ���  2, #����  IV 
����������  ��������  ��������  � ��!������ . 
 

Mechanical and climatic test Marine antenna CX4-X, KUM480-x, KUM600-x, KUM803-x, 
NAVTEX3 to meet the requirements of the Rules for the Technical Supervision during 

Construction of Ships and Manufacture of Materials and Products for Ships, Volume 2, Part IV 
of the Russian Maritime Register of Shipping 
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�	
��
���  / Product 
 

�������  ��������  ����������  
Marine antenna 

�
���� /���  / Model/Type 
 

CX4-X, KUM480-x, KUM600-x, KUM803-x, NAVTEX3 

�
	�
���  ��	
�  / Trademark 
 

AC Antennas 

���������  / Declarant 
��	��  / Address 

AC Antennas A/S, 
Fabriksparken 40, DK-2600 Glostrup, DANMARK 

���
�
������  / Manufacturer 
��	��  / Address 

AC Antennas A/S, 
Fabriksparken 40, DK-2600 Glostrup, DANMARK 

������ �
����  �	
��
��  / 
Identification of the product 

  ������������  �  ��!��������"  #�  $!�#%�������  
In accordance with the instruction manual 

!���  �	
�������  ���"����#  / Test 
date 

07.12.2015 -21.12.2015 &. 

 
$���
�%�#  �	
�


�  	���	
��	�������  �
��

  ��  
&	���" , �
���	����"�  ���"������ . 

$�  �
���
�����  '����'���  ���  �
����  ��	���'��
�  ����
�%��
  �	
�


��  &��  	��	�(����  
��'�����
�  �)  «���$*�+*� » 

The present protocol shall cover only the samples being tested 
Partial or full reprinting of  the present protocol shall not be allowed without Transtest. Ltd. approval 

 

����� -�����$ ��  

St. Petersburg  

2015 
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1. ���	  ������
��  
PURPOSE OF THE TEST 

 
)���,  ���"����#  ����,���  �	
��	
�  	�&
�
��
�
&�
���  
&
	��
�����  �
  ����  

������
��  ���
��#  ��
  -
���������� , �  ��
.�  �	
��	
�  �

���������  ��/��'��
�/  
/�	�
��	����
  
&
	��
�����  �	�&
������  �	����  ��/��'��

�
  ��&�,�����  ��  
�
��	
#

#  ���
�  �  ���
�
�������  ����	���
�  �  ������#  ���  ���
� , �
�  2, '����  IV 
�
���#�

�
  �
	�

�
  	�����	�  ���
/
����� . 

The purpose of the test is performance testing of equipment throughout the range of its 
operating conditions, as well as verification of compliance with the technical characteristics of 
the equipment requirements of the Rules for the Technical Supervision during Construction of 
Ships and Manufacture of Materials and Products for Ships, Volume 2, Part IV of the Russian 
Maritime Register of Shipping. 

 

 
2. '��&+�.�  ������
��  

TESTING PROCEDURE 
 
���"�����  �	
�
������  �  �

���������  �  ���
��

# , ���
.���
#  �  �	�����/  

��/��'��

�
  ��&�,�����  ��  �
��	
#

#  ���
�  �  ���
�
�������  ����	���
�  �  ������#  
���  ���
� , �
�  2, '����  IV �
���#�

�
  �
	�

�
  	�����	�  ���
/
����� . 

Tests were conducted in accordance with the procedure set forth in Rules for the Technical 
Supervision during Construction of Ships and Manufacture of Materials and Products for Ships, 
Volume 2, Part IV of the Russian Maritime Register of Shipping. 
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������  �$�� ������/ , ���������������  ��  ���(����/ : 
Structure of the equipment submitted for testing: 

 
"  
� /�  


�����������  �$�� ������/  

Name of equipment 

'����� /���  

Model / Type 

������(�  �����  

Serial number 

1 *��
���  �������   
Marine antenna 

CX4-3 20150413S0002 

2 *��
���  �������   
Marine antenna 

KUM480-2 20151008S0003 

3 *��
���  �������   
Marine antenna 

KUM600-2 593623 

4 *��
���  �������   
Marine antenna 

KUM803-1 833353 

5 *��
���  �������   
Marine antenna 

NAVTEX3 20150818S9004 
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%��1���  ���  �$�� ������/ : 
Exterior equipment: 

� ���(�  ������(�   ���������  CX4-X, KUM480-x, KUM600-x, KUM803-x, NAVTEX3 
�����������(  ��  2��� : 

Marine antenna CX4-X, KUM480-x, KUM600-x, KUM803-x, NAVTEX3 
shown on the picture: 

 

 
 

0
�
  1 *��
���  �������  CX4-3 
Picture 1 Marine antenna CX4-3 
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0
�
  2 *��
���  �������  KUM480-2 
Picture 2 Marine antenna KUM480-2 

 
 
 

 
 

0
�
  3 *��
���  �������  KUM600-2 
Picture 3 Marine antenna KUM600-2 
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0
�
  4 *��
���  �������  KUM803-1 
Picture 4 Marine antenna KUM803-1 

 
 
 

 
 
 

0
�
  5 *��
���  �������  NAVTEX3 
Picture 5 Marine antenna NAVTEX3 
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�
&3
�''�  ������
��  
��&����  1 

Table 1 
%��  ���(�����  

Type of test 
'����(  ���(�����  

Test methods 
+���  

���(�����  
Date of test 

1. ���"�����  

&
	��
�����  ��  
����
���
#'��
���  
 
Test of Equipment 
heat Stability 

1  �

���������  �  «�	�������  ��/��'��

�
  
��&�,�����  ��  �
��	
#

#  ���
�  �  ���
�
�������  
����	���
�  �  ������#  ���  ���
� , �
�  2, '����  IV 
«��/��'��

�  ��&�,�����  ��  ���
�
�������  ������# » 
(	�����  15 «����

&
	��
����� » �	��
.����  1  � . 
4.1).  
In accordance with the "Rules for the Technical 
Supervision during Construction of Ships and 
Manufacture of Materials and Products for Ships, Volume 
2, Part IV« Technical supervision of manufacturing 
products "(section 15" Radio Equipment "Annex 1 p. 4.1). 

07.12.2015 � . 

2. ���"�����  

&
	��
�����  ��  
/
�
�
���
#'��
���  
 
 
Test of Equipment 
cold Stability 

1  �

���������  �  «�	�������  ��/��'��

�
  
��&�,�����  ��  �
��	
#

#  ���
�  �  ���
�
�������  
����	���
�  �  ������#  ���  ���
� , �
�  2, '����  IV 
«��/��'��

�  ��&�,�����  ��  ���
�
�������  ������# » 
(	�����  15 «����

&
	��
����� » �	��
.����  1  � . 
4.2). 
In accordance with the "Rules for the Technical 
Supervision during Construction of Ships and 
Manufacture of Materials and Products for Ships, Volume 
2, Part IV« Technical supervision of manufacturing 
products "(section 15" Radio Equipment "Annex 1 p. 4.2). 

09.12.2015 � . 

3. ���"�����  
���
#'��
���  

&
	��
�����  
  
�
���#����,  ����  �  
	
�"  
 
Test of Equipment for 
hoarfrost and dew 
resistance 

1 �

���������  �  «�	�������  ��/��'��

�
  
��&�,�����  ��  �
��	
#

#  ���
�  �  ���
�
�������  
����	���
�  �  ������#  ���  ���
� , �
�  2, '����  IV 
«��/��'��

�  ��&�,�����  ��  ���
�
�������  ������# » 
(	�����  15 «����

&
	��
����� » �	��
.����  1  � . 
4.3). 
In accordance with the "Rules for the Technical 
Supervision during Construction of Ships and 
Manufacture of Materials and Products for Ships, Volume 
2, Part IV« Technical supervision of manufacturing 
products "(section 15" Radio Equipment "Annex 1 p. 4.3). 

11.12.2015 � . 
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4. ���"�����  

&
	��
�����  ��  
����
���
#'��
���  
 
Test of Equipment for 
humidity resistance 

1 �

���������  �  «�	�������  ��/��'��

�
  
��&�,�����  ��  �
��	
#

#  ���
�  �  ���
�
�������  
����	���
�  �  ������#  ���  ���
� , �
�  2, '����  IV 
«��/��'��

�  ��&�,�����  ��  ���
�
�������  ������# » 
(	�����  15 «����

&
	��
����� » �	��
.����  1  � . 
4.4). 
In accordance with the "Rules for the Technical 
Supervision during Construction of Ships and 
Manufacture of Materials and Products for Ships, Volume 
2, Part IV« Technical supervision of manufacturing 
products "(section 15" Radio Equipment "Annex 1 p. 4.4). 

14.12.2015 � . 

5. ���"�����  

&
	��
�����  ��  
��&	
���
#'��
���  �  
	��
���� .  
 
Tests of equipment for 
vibration resistance 
and resonance. 
Tests of equipment for 
vibration resistance 
on one frequency. 

1  �

���������  �  «�	�������  ��/��'��

�
  
��&�,�����  ��  �
��	
#

#  ���
�  �  ���
�
�������  
����	���
�  �  ������#  ���  ���
� , �
�  2, '����  IV 
«��/��'��

�  ��&�,�����  ��  ���
�
�������  ������# » 
(	�����  15 «����

&
	��
����� » �	��
.����  1  � . 3.1 
�  � . 3.2). 
In accordance with the "Rules for the Technical 
Supervision during Construction of Ships and 
Manufacture of Materials and Products for Ships, Volume 
2, Part IV« Technical supervision of manufacturing 
products "(section 15" Radio Equipment "Annex 1 
p.3.1.and p.3.2). 

17.12.2015 � . 

6. ���"�����  

&
	��
�����  ��  

&����'����  ��%��"  

�  �	
��
�
�����  
�
�" . 
 
Protection against 
ingress of water. 

1  �

���������  �  «�	�������  ��/��'��

�
  
��&�,�����  ��  �
��	
#

#  ���
�  �  ���
�
�������  
����	���
�  �  ������#  ���  ���
� , �
�  2, '����  IV 
«��/��'��

�  ��&�,�����  ��  ���
�
�������  ������# » 
(	�����  15 «����

&
	��
����� » �	��
.����  1  � . 
5.2). 
In accordance with the "Rules for the Technical 
Supervision during Construction of Ships and 
Manufacture of Materials and Products for Ships, Volume 
2, Part IV« Technical supervision of manufacturing 
products "(section 15" Radio Equipment "Annex 1 p. 5.2). 

21.12.2015 � . 
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7. ���"�����  

&
	��
�����  ��  

&����'����  ��%��"  

�  �
�����  
  

����"�  '�����  

&
	��
�����  �  
�  
�	
��
�
�����  
�
��
	
���/  �  
��2	�"/  �	�����
� . 
 
Protection against 
access to dangerous 
parts of 
equipment and 
penetration of foreign 
hard objects 

1  �

���������  �  «�	�������  ��/��'��

�
  
��&�,�����  ��  �
��	
#

#  ���
�  �  ���
�
�������  
����	���
�  �  ������#  ���  ���
� , �
�  2, '����  IV 
«��/��'��

�  ��&�,�����  ��  ���
�
�������  ������# » 
(	�����  15 «����

&
	��
����� » �	��
.����  1  � . 
5.1). 
 
 
 
 
In accordance with the "Rules for the Technical 
Supervision during Construction of Ships and 
Manufacture of Materials and Products for Ships, Volume 
2, Part IV« Technical supervision of manufacturing 
products "(section 15" Radio Equipment "Annex 1 p. 5.1). 

21.12.2015 � . 
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3. 
�4)�	����  ������
��  

 ���������"  ���"����#  �	������"  �  ��&����  
4. ��&����  2 

%��  ���(�����  
Type of test 

'����(  ���(�����  
Test methods 

5����#�����  
���#����  ���������  
The actual value of the 

parameter 

������������  
+  
Compliance 

1 2 3 4 
1. ���"�����  

&
	��
�����  ��  
����
���
#'��
���  

1. 3����
�
�  

&
	��
�����  �  
���	� , 
�
�,'����  �  �"��	.
�  
�	�  ������	��"/  

������'��
�/  ���
���/  �  
��'����  0,2-2 ' . 
2. ����	����  ��	����	
�  
�	�  ������	��"/  

������'��
�/  ���
���/ . 
3. �
�"(����  
�����	���	"  �  
���	�  �
  
	�&
'�#  +55+3 �	�� .*  �
  
�

	
���,  0,5-3 �	�� .*  
��� . 
4. 1"��	.
�  

&
	��
�����  �	�  	�&
'�#  
�����	���	�  �  ��'����  10-
16 '��
� . 
5. ����	����  ��	����	
�  
�	�  	�&
'�#  �����	���	�  
�  �"
�,'���� . 
6. ����	����  
�
�	
��������  ��
�����  
�������  (���������
�  
�
������
�  
�
�	
��������  ��
�����  –
5 ��� ) 
 
7. �
�"(����  
�����	���	"  �  
���	�  �
  
�	������
#  +70+3 �	�� .*  
�
  �

	
���,  0,5-3 �	�� .*  
��� . 
8. 1"��	.
�  

&
	��
�����  �	�  
�	������
#  �����	���	�  �  
��'����  10-16 '��
� . 
 
9. �
��.����  
�����	���	"  �  
���	�  �
  
������	��
#  20 �	�� . *  �
  

1. 3����
�
�  

&
	��
�����  �  
���	� , 
�
�,'����  �  �"��	.
�  
�	�  ������	��"/  

������'��
�/  ���
���/  
�  ��'����  1 ' .30 ��� . 
2. ����	����  ��	����	
�  
�	�  ������	��"/  

������'��
�/  ���
���/ . 
3. �
�"(����  
�����	���	"  �  
���	�  �
  
	�&
'�#  +55+3 �	�� .*  �
  
�

	
���,  1 �	�� .*  ��� . 
 
4. 1"��	.
�  

&
	��
�����  �	�  
	�&
'�#  �����	���	�  �  
��'����  16 '�� . 00 ��� . 
5. ����	����  ��	����	
�  
�	�  	�&
'�#  �����	���	�  
�  �"
�,'���� . 
6. 1���'���  ����	���
�
  
�
�	
��������  ��
�����  
���/  
&	���
�  �
��������  
&
���  100 ��� , '�
  
�	��"(���  ���������
  
�
������"�  ���'����   
(5 ��� ) 
7. �
�"(����  
�����	���	"  �  
���	�  �
  
�	������
#  +70+3 �	�� .*  
�
  �

	
���,  1 �	�� .*  
��� . 
8. 1"��	.
�  

&
	��
�����  �	�  
�	������
#  �����	���	�  
�  ��'����   
16 '�� .00 ��� . 
9. �
��.����  
�����	���	"  �  
���	�  �
  
������	��
#  20 �	�� . *  

*

����������  
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�

	
���,  0,5-3 �	�� .*  
��� . 
10. 1"��	.
�  

&
	��
�����  �	�  
������	��"/  

������'��
�/  ���
���/  �  
��'����  2-6 '��
� . 
11. 1
�,'����  �  
�"��	.
�  
&
	��
�����  
�	�  ������	��"/  

������'��
�/  ���
���/  �  
��'����  0,2-2 ' . 
12. ����	����  ��	����	
�  
�	�  ������	��"/  

������'��
�/  ���
���/ , 
�"
�,'����  
&
	��
�����  
�  
��
�	 . 

�
  �

	
���,  1 �	�� .*  
��� . 
10. 1"��	.
�  

&
	��
�����  �	�  
������	��"/  

������'��
�/  ���
���/  
�  ��'����  2 '��
� . 
11. 1
�,'����  �  
�"��	.
�  
&
	��
�����  
�	�  ������	��"/  

������'��
�/  ���
���/  
�  ��'����  1 ' . 
12. ����	����  
��	����	
�  �	�  
������	��"/  

������'��
�/  ���
���/ , 
�"
�,'����  

&
	��
�����  �  
��
�	 . 
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1. Test of 
Equipment heat 
Stability 

1. Installation of the 
equipment in the camera, 
including shutter speed and 
under normal climatic 
conditions within 0.2-2 
hours. 
2. Measurement of 
parameters in standard 
climatic conditions. 
3. Raising the temperature in 
the chamber to the working 
+3 +55 degrees C at a rate 
of 0.5-3 degrees C min. 
4. Exposure equipment at the 
operating temperature for 
10-16 hours. 
5. Measurement of the 
parameters at the operating 
temperature and off. 
6. Insulation resistance 
products (minimum 
acceptable insulation 
resistance -5 M' ) 
 
7. Increase the temperature 
in the chamber to limit +3 
+70 degrees C at a rate of 
0.5-3 degrees C min. 
8. Exposure equipment at the 
maximum temperature for 
10-16 hours. 
 
9. Lowering the temperature 
in the chamber to the 
standard 20 degrees. C at 
0.5-3 min grad. 
10. Exposure equipment at 
standard climatic conditions 
for 2-6 hours. 
11. Enable and aging 
equipment at standard 
climatic conditions within 
0.2-2 hours. 
12. Measurement of 
parameters under standard 
climatic conditions off the 
equipment and inspection. 

1. Installation of equipment in 
the camera, the inclusion and 
storage at standard climate 
conditions for 1 hour 30 minutes 
2. Measurement of parameters 
under standard climatic 
conditions. 
3. The temperature rise in the 
chamber to operating +55+3 
deg.At the rate of 1 deg.With 
min. 
 
 
4. Exposure of equipment at 
operating temperature for 16 
hours. 00 min. 
5. The measurement of the 
parameters at operating 
temperature and off. 
6. The measured insulation 
resistance of all samples is more 
than 100 M' , which exceeds the 
minimum value (5 M' ) 
7. Increasing the chamber 
temperature up to maximum 
+70+3 deg.At the rate of 1 
deg.With min. 
8. Shutter speed equipment at 
full temperature for  
16.00 min. 
9. Lowering the temperature in 
the chamber up to a standard 20 
deg. At the rate of 1 deg.With 
min. 
10. Exposure of the equipment 
under standard climatic 
conditions within 2 hours. 
11. The inclusion and exposure 
of the equipment under standard 
climatic conditions for 1 hour. 
12. Measurement of parameters 
under standard climatic 
conditions, shutdown and 
equipment inspection. 
 

Matches 
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2. ���"�����  

&
	��
�����  ��  
/
�
�
���
#'��
���  
 

1. 3����
�
�  

&
	��
�����  �  
���	� , 
�
�,'����  �  �"��	.
�  
�	�  ������	��"/  

������'��
�/  
���
���/  �  ��'����  0,2-
2 ' . 
2. ����	����  
��	����	
�  �	�  
������	��"/  

������'��
�/  
���
���/  �  
�"
�,'���� . 
3. �
��.����  
�����	���	"  �  
���	�  
�
  	�&
'�#  
 – 40+3 �	�� .*   
�
  �

	
���,  1-2 �	�� . 
��� . 
4. 1"��	.
�  

&
	��
�����  �	�  
	�&
'�#  �����	���	�  �  
��'����  10-16 '��
� . 
 
5. 1
�,'���� , 
����	����  ��	����	
�  
�	�  	�&
'�#  
�����	���	�  �  
�"
�,'���� . 
 
6. �
��.����  
�����	���	"  �  
���	�  
�
  �	������
#  -60+3 
�	�� .*  �
  �

	
���,  1-
2 �	�� .*  ��� . 
7. 1"��	.
�  

&
	��
�����  �	�  
�	������
#  
�����	���	�  �  ��'����  
2 '��
� . 
8. �
�"(����  
�����	���	"  �  
���	�  
�
  ������	��
#  �
  
�

	
���,  0,5-3 �	�� .*  
��� . 
9. 1"��	.
�  

&
	��
�����  �	�  
������	��"/  

������'��
�/  
���
���/  �  ��'����  3-4 
'��
� . 

1. 3����
�
�  
&
	��
�����  �  

���	� , �
�,'����  �  
�"��	.
�  �	�  ������	��"/  

������'��
�/  ���
���/  �  
��'����  1 ' . 
 
 
 
2. ����	����  ��	����	
�  �	�  
������	��"/  
������'��
�/  
���
���/  �  �"
�,'���� . 
 
 
3. �
��.����  �����	���	"  �  

���	�  �
  	�&
'�#  – 40+3 
�	�� .*  �
  �

	
���,   
1 �	�� . ��� . 
 
 
4. 1"��	.
�  
&
	��
�����  
�	�  	�&
'�#  �����	���	�  �  
��'����  16 '�� . 00 ��� .  
 
 
5. 1
�,'���� , ����	����  
��	����	
�  �	�  	�&
'�#  
�����	���	�  �  �"
�,'���� . 
 
 
 
6. �
��.����  �����	���	"  �  

���	�  �
  �	������
#   
-60+3 �	�� .*  �
  �

	
���,  1 
�	�� .*  ��� . 
 
7. 1"��	.
�  
&
	��
�����  
�	�  �	������
#  �����	���	�  
�  ��'����   
2 '�� . 00 ��� . 
 
8. �
�"(����  �����	���	"  �  

���	�  �
  ������	��
#  �
  
�

	
���,  1 �	�� .*  ��� . 
 
 
9. 1"��	.
�  
&
	��
�����  
�	�  ������	��"/  

������'��
�/  ���
���/  �  
��'����  3 '��
� . 
 
 

*
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10. 1
�,'����  �  
�"��	.
�  

&
	��
�����  �	�  
������	��"/  

������'��
�/  
���
���/  �  ��'����  0,2-
2 '��� . 
11. ����	����  
��	����	
�  �	�  
������	��"/  

������'��
�/  
���
���/ , �"
�,'����  

&
	��
�����  �  

��
�	 . 

10. 1
�,'����  �  �"��	.
�  

&
	��
�����  �	�  
������	��"/  
������'��
�/  
���
���/  �  ��'����  1 '��� . 
 
 
 
11. ����	����  ��	����	
�  
�	�  ������	��"/  

������'��
�/  ���
���/ , 
�"
�,'����  
&
	��
�����  �  

��
�	 . 
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2. Test of Equipment 
cold Stability 

1. Installation of 
equipment in the 
camera, the inclusion 
and storage at standard 
climate conditions for 
0.2 to 2 hours. 
2. Measurement of 
parameters under 
standard climatic 
conditions and off. 
3. Lowering the 
temperature in the 
chamber up to the 
working 
– 40+3 deg.With  
at a speed of 1-2 deg. 
Min. 
4. Exposure of 
equipment at operating 
temperature for 10-16 
hours. 
 
5. The inclusion, 
measurement of 
parameters at operating 
temperature and off. 
 
6. Lowering the 
temperature in the 
chamber to limit -60+3 
deg.At the rate of 1-2 
deg.With min. 
7. Shutter speed 
equipment at full 
temperature for 2 
hours. 
8. The temperature rise 
in the chamber to 
standard at a rate of 
0.5-3 degrees.With min. 
9. Exposure of the 
equipment under 
standard climatic 
conditions for 3-4 
hours. 
10. The inclusion and 
exposure of the 
equipment under 
standard climatic 

1. Installing the hardware the 
camera on and the shutter 
speed under standard climatic 
conditions for 1 hour. 
 
2. Measurement of parameters 
under standard climatic 
conditions and off. 
 
3. Lowering the temperature 
in the chamber to operating – 
40+3 deg.Speed  
1 deg. Min. 
 
 
 
 
4. Exposure of equipment at 
operating temperature for 16 
hours. 00 min.  
 
 
5. The inclusion, measurement 
of parameters at operating 
temperature and off. 
 
 
6. Lowering the temperature 
in the chamber to limit  
-60+3 deg.At the rate of 1 
deg.With min. 
 
7. Shutter speed equipment at 
full temperature for  
2 hours. 00 min. 
 
8. The temperature rise in the 
chamber to standard at a rate 
of 1 deg.With min. 
 
9. Exposure of the equipment 
under standard climatic 
conditions for 3 hours. 
 
 
10. The inclusion and 
exposure of the equipment 
under standard climatic 
conditions for 1 hour. 

Matches 
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conditions for 0.2 to 2 
hours. 
11. Measurement of 
parameters under 
standard climatic 
conditions, shutdown 
and equipment 
inspection. 

 
 
11. Measurement of 
parameters under standard 
climatic conditions, shutdown 
and equipment inspection. 
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3. ���"�����  
���
#'��
���  

&
	��
�����  
  
�
���#����,  ����  �  
	
�"  

1. 3����
�
�  

&
	��
�����  �  
���	� , 
/
�
��  �  �"��	.
�  �  
�"
�,'���
�  
�
��
����  �	�  
�����	���	�  – 20+5 
�	�� .*  �  ��'����   2 
'��
� . 
 
2. �����'����  

&
	��
�����  ��  

���	" , �
�,'����  �  
�"��	.
�  �  
�
	�����"/  

������'��
�/  
���
���/ , �  ��'����  3 
'��
� , �	�  -�
�  '�	��  

�.�"�  30-60 ��� . 
�	
���
�����  
����	����   
�
�	
��������  
��
�����  �������  
(���������
�  
�
������
�  
�
�	
��������  
��
�����  – 20 ��� ). 
 
3. 1"
�,'����  

&
	��
�����  �  

��
�	 . 

1. 3����
�
�  
&
	��
�����  �  

���	� , /
�
��  �  �"��	.
�  �  
�"
�,'���
�  �
��
����  �	�  
�����	���	�  – 20+5 �	�� .*  �  
��'����   2 '��
� . 
 
 
 
 
2. �����'����  
&
	��
�����  
��  
���	" , �
�,'����  �  
�"��	.
�  �  �
	�����"/  

������'��
�/  ���
���/ , �  
��'����  3 '��
� . 
 
1���'���  ����	���
�
  
�
�	
��������  ��
�����  
�
��������  &
���  140 ��� , 
'�
  �	��"(���  ���������
  
�
������
�  ���'����  20 
��� . 
 
 
 
 
 
 
3. 1"
�,'����  
&
	��
�����  
�  
��
�	 . 

*

����������  
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3. Test of Equipment 
for hoarfrost and 
dew resistance 

1. Installation of 
equipment into the 
chamber, cold and 
endurance in the off 
state at the temperature 
of 20+5 deg.C for 2 
hours. 
 
2. Remove hardware 
from the camera, and 
the inclusion of 
exposure in normal 
weather conditions, 
within 3 hours, with 
intervals of 30-60 min. 
measured  
the insulation 
resistance of the 
product (the minimum 
acceptable insulation 
resistance is 20 M' ). 
 
3. Off equipment and 
inspection. 

1. Installation of equipment 
into the chamber, cold and 
endurance in the off state at 
the temperature of 20+5 
deg.C for 2 hours. 
 
 
 
2. Remove hardware from the 
camera, and the inclusion of 
exposure in normal weather 
conditions, within 3 hours. 
 
The measured insulation 
resistance is more than 
140M' , which exceeds the 
minimum acceptable value of 
20 M' . 
 
 
 
 
3. Off equipment and 
inspection. 

Matches 
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4. ���"�����  

&
	��
�����  ��  
����
���
#'��
���  
 
 
 
 
 
 
 
 
(���"�����  �	
�
�����  �  
�

���������  �  4�*�  �  �5�  
60068-2-30-2009 (����  Db, 
��	 .2 �	�  �����	���	�  55±2 
°*  �  
��
�������
#  ���. -
�
���  95+5%),  �
�����
  �	� -
&
������  � . 8.3.1.2  4�*�  �  
�5�  60945-2007 �  �
�,'���  
�  ��&�  2 ��
��  (12'  + 12' ). 
�&
	��
�����  �
�.�
  
��/
������  �
  �
�,'���
�  
�
��
����  �  ��'����  ��	�
�
  
��
�� , �  �  �"
�,'���
�  (��  
��
�,'�����  �	
��	
�   �� -

��
��	
����� ), �  ��'����  
��
	
�
  ��
�� .  
�	
��	
�  ��   ��
��
�� -
	
�����  
&
	��
�����  �	
 -
�
�����  �  ��'����  ��	�"/  
���/  '��
�  ��	�
�
  ��
�� , �  
��
.�  �  ��'����  ���/  �
� -
�����/  '��
�  ��
	
�
  ��
�� , 
�	�  ���"�������
#  ����� -
	���	� ). 
 

 

1. 3����
�
�  

&
	��
�����  (�  �
�
�
�  

  -
����������  
�
��
���� ) �  
���	� .  
2. 1
�,'����  �  
�"��	.
�  �	�  
������	��"/  

������'��
�/  ���
���/  
�  ��'����  0,2-2 ' .  
(�%( �����&�  ��#�����(  
�����������  �)� -
�����(  ��"#�������  
+25 °�  ± 3 °� ) 
3. ����	����  ��	����	
�  
�	�  ������	��"/  

������'��
�/  ���
���/   
 
4. �
�"(����  

��
�������
#  
���.�
���  �  
���	�  �
  
�	������
#  (93±3)%, �  
��'����  1-2 '  
 

�#���  �������  12-��  

#�������  -����  
(����������  �������(   
�!%*)����"  ��  �!��)� -
��(  �����&�  ��!%� ). 
 
5. �
�"(����  
�����	���	"  �  
���	�  �
  
	�&
'�#  +55°±2 °*  �  
��'����  3'  ± 30����� . 
6. 1"��	.
�  

&
	��
�����  �	�  
	�&
'�#  �����	���	�  �  
��'����  12 '  ± 30 ���  
(��  ���"(  #����+  ���+  
)����  ��!%�  ��#�%�( -
���(  #�����!�  ,��!�� -
���������(  �  �-"�����(  
#���"�����  #��  
-������+  ��%���(+ ). 
7. 1"
�,'����  

&
	��
����� . 
 

�#���  �������  12-��  

#�������  -����  
 
8. �
��.����  
�����	���	"  �  
���	�  �
  

1. 3����
�
�  
&
	��
�����  �  

���	� . 
 
 
2. 1
�,'����  �  �"��	.
�  
�	�  ������	��"/  

������'��
�/  ���
���/  �  
��'����  1 ' . 
 
 
 
 
 
3. �	
��	
�  
	�&
�
��
�
&�
���  �	�  
������	��"/  
������'��
�/  
���
���/ . 
4. �
�"(����  

��
�������
#  ���.�
���  �  

���	�  �
  �	������
#  
(93±3)%, �  ��'����  1,5 '  
 
 
 
 
 
 
 
 
5. �
�"(����  �����	���	"  
�  
���	�  �
  	�&
'�#  +55+2 
°*  , �  ��'����  3' . 

 
6. 1"��	.
�  
&
	��
�����  
�	�  �	������
#  �����	���	�  
�  ��'����  12 '�� .00 ��� . 
 
�	
��	
�  
	�&
�
��
�
&�
���  �  
������"/  ���
���/  �
  
����'����  1,5 '  �  ��'���  1-�
  
��
��   
 
7. 1"
�,'����  

&
	��
����� . 
 
 
 
 
8. �
��.����  �����	���	"  �  

���	�  �
  ������	��
#  (25°*  

*

����������  
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������	��
#  (25°*  +3°* ) 
�  ��'����  3 – 6 ' .  
9. 1"��	.
�  

&
	��
�����  �	�  
������	��
#  
�����	���	�  (25°*  +3 
°* )  �  ��'����  10 '��
�  + 
30 �����   
 
(��  ���"(  #��%����+  ���+  
)����  ��!%�  �!%*)����  
�.���������(  �  #�����!�  
,��!�����������(  #��  
-������+  ��%���(+ ). 
10. 1"
�,'����  

&
	��
����� . 
 

������  
�������������/  

(�  !�����%����"�+  
��%���(+ ) 

11. �
��.����  

��
�������
#  
���.�
���  �  
���	�  �
  
(75+2)%, ��  &
���  '��  ��  
1 '�� . 
12. !
�������  
�����	���	"  �  
���	�  �
  
�����	���	"  
��&
	��
	�� , �  ��'����  
15 ����� . 
13. 1"��	.
�  

&
	��
�����  �	�  
�
	�����"/  

������'��
�/  ���
���/  
�  ��'����  1 – 2 '��
�  
14. �����'����  

&
	��
�����  ��  
���	" .  
15. ����	����  
�
�	
��������  ��
�����  
�������  (���������
�  
�
������
�  
�
�	
��������  ��
�����  
– 2 ��� ). 
16. 1
�,'���� , 
����	����  ��	����	
�  
�	�  ������	��"/  

������'��
�/  
���
���/ , �"
�,'����  

&
	��
�����  �  
��
�	 . 

+3°* ) �  ��'����  3 ' .  
 
9. 1"��	.
�  
&
	��
�����  
�	�  ������	��
#  
�����	���	�  (25°*  +3 °* )  �  
��'����  10 ' . 
 
1
�,'����  �  �	
��	
�  
	�&
�
��
�
&�
���  �  
������"/  ���
���/  �
  
����'����  9'  �  ��'���  2-�
  
��
��  
 
 
10. 1"
�,'����  

&
	��
����� . 
 
 
 
 
 
11. �
��.����  

��
�������
#  ���.�
���  �  

���	�  �
   (75+2)%, �  
��'����   0,5 ' . 
 
12. !
�������  �����	���	"  
�  
���	�  �
  �����	���	"  
��&
	��
	�� . 
 
 
13. 1"��	.
�  
&
	��
�����  
�	�  �
	�����"/  

������'��
�/  ���
���/  �  
��'����  1 ' . 
 
14. �����'����  
&
	��
�� -
���  ��  
���	" .  
15. 1���'���  ����	���
�
  
�
�	
��������  ��
�����  
�
��������  &
���  45 ��� , 
'�
  �	��"(���  ���������
  
�
������
�  ���'����  2 
��� . 
16. 1
�,'���� , �	
��	
�  
	�&
�
��
�
&�
���  �	�  
������	��"/  
������'��
�/  
���
���/ , �"
�,'����  

&
	��
�����  �  
��
�	  
(�
�	�.����#  ��  

&��	�.��
 ). 
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4. Test of Equipment 
for humidity 
resistance 
 
the test is conducted in 
accordance with GOST R IEC 
60068-2-30-2009 (test Db, 
var.2 at a temperature of 55±2 
°C and relative humidity of 
95+5%), according to 
demands of clause 8.3.1.2 
GOST R IEC 60945-2007 and 
includes 2 cycles (12h + 12h). 
The equipment must be in the 
on state during the first cycle, 
and turned off (except for 
checking operation), during 
the second cycle.  
Test function field is available 
for the first two hours of the 
first cycle and in the last two 
hours of the second cycle, 
at test accelerated 
 

 
 
 
 
 
 
 

1. Installation of 
equipment (in ready to 
use condition) in the 
camera.  
2. The inclusion and 
storage at standard 
climate conditions for 0.2 
to 2 hours.  
(for this test the standard 
considered remains 
temperature +25 °C ± 3 
°C) 
3. Measurement of 
parameters under 
standard climatic 
conditions  
 
4. The increase of 
relative humidity in the 
chamber up to limit of 
(93±3)% in 1-2 hours 
 
The beginning of the 
first 12 hour cycle 
 
(the device will remain 
on until the end of this 
series). 
 
5. The temperature rise 
in the working chamber 
up to +55°C±2 °C for 3 
hours ± 30 minutes. 
6. Exposure of equipment 
at operating temperature 
for 12 h ± 30 min 
(during the first two 
hours of the cycle manual 
check function-
functioning and 
measurement of 
parameters under the 
given conditions). 
7. Switching off the 
appliance. 
 
The second 12 hour 
cycle 
 

1. Install the hardware in the 
camera. 
 
 
2. The inclusion and storage 
at standard climate 
conditions for 1 h. 
 
 
 
 
 
3. Health check the standard 
climatic conditions. 
 
 
 
4. The increase of relative 
humidity in the chamber up 
to limit of (93±3)%, for 1.5 h 
 
 
 
 
 
 
 
 
 
5. The temperature rise in the 
chamber to operating +55+2 
°C for 3h 
 
6. Shutter speed equipment at 
full temperature for 12 
hours.00 min. 
Verifying in specified 
conditions after 1.5 h from 
the beginning of the 1st cycle  
 
 
 
 
7. Switching off the 
appliance. 
 
 
 
 

Matches 
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8. Lowering the 
temperature in the 
chamber up to the 
standard (25°C ± 3°C) 
for 3 to 6 hours  
9. The aging equipment 
at the reference 
temperature (25°C ± 3 
°C) for 10 hours + 30 
minutes  
 
(during the last two 
hours of the cycle turn on 
the equipment and 
verifying the operation 
under given conditions). 
10. Switching off the 
appliance. 
 
The recovery period 
(in controlled conditions) 
 
11. Lowering the relative 
humidity in the chamber 
up to (75+2)%, not more 
than 1 hour. 
12. Bring the 
temperature in the 
chamber temperature to 
lab within 15 minutes. 
 
13. Exposure of the 
equipment under normal 
weather conditions 
during 1 – 2 hours 
14. Removing the 
equipment from the 
chamber.  
15. Measurement of 
insulation resistance of 
the product (the minimum 
acceptable insulation 
resistance is 2 M' ). 
16. The inclusion, 
measurement of 
parameters under 
standard climatic 
conditions, shutdown and 
equipment inspection. 

8. Lowering the temperature 
in the chamber up to the 
standard (25°C ± 3°C) for 3 
hours.  
 
9. The aging equipment at the 
reference temperature (25°C 
± 3 °C) for 10 h. 
 
The inclusion and 
verification of operation in 
specified conditions after 
9am with the beginning of the 
2nd cycle 
 
 
10. Switching off the 
appliance. 
 
 
 
 
11. Lowering the relative 
humidity in the chamber up 
to (75+2)%, for 0.5 h. 
 
12. Bring the chamber 
temperature to the 
temperature of the 
laboratory. 
 
13. Exposure of the 
equipment under normal 
weather conditions for 1 h. 
 
14. Removing the equipment 
from the chamber.  
15. The measured insulation 
resistance is more than 
45M' , which exceeds the 
minimum value 2 M' . 
 
 
16. The inclusion, 
performance testing under 
standard climatic conditions, 
shutdown and equipment 
inspection (lesions are 
detected). 
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5. ���"�����  

&
	��
�����  ��  
��&	
���
#'��
���  
�  	��
����  
 

1. 3����
�
�  

&
	��
�����  ��  
��&	���
��"#  ����� , 
�
�,'����  �  ����	����  
��	����	
� . 
2. 1"��	.
�  

&
	��
�����  �  
�
��
����  ��&	����  �  
������
�  ������
��  
'���
�  
�  2 �
  100 4�  �  
��������
#  1,0 ��  ���  
'���
�  
�  2 �
  13,2 4� , 
��

	�����  7 � /� 2 ���  
'���
�  
�  13,2 4�  �
  
100 4�  �  �	2/  ������
  
��	�����
���	�"/  
���	�������/  �
  

��
(���,  
  ������, . 
3. ��	��������  '���
�  
	��
�����  �  �
�����
�  
������
�� . 
4. 1"��	.
�  

&
	��
�����  �  
�
��
����  ��&	����  ��  
'���
��  	��
�����  30 
4�  �  ��'����  2 '��
�  �  
�	2/  ������
  
��	�����
���	�"/  
���	�������/  �
  

��
(���,  
  ������, . 
 
5. *�����  

&
	��
�����  �
  
������ , ����	����  
��	����	
� , 
��
�	 . 

1. 3����
�
�  
&
	��
�����  ��  
��&	���
��"#  ����� , 
�
�,'����  �  ����	����  
��	����	
� . 
 
2. 1"��	.
�  
&
	��
�����  �  
�
��
����  ��&	����  �  
������
�  ������
��  '���
�  
�  
2 �
  100 4�  �  ��������
#  1,0 
��  ���  '���
�  
�  2 �
  13,2 4� , 
��

	�����  7 � /� 2 ���  '���
�  

�  13,2 4�  �
  100 4�  �  �	2/  
������
  ��	�����
���	�"/  
���	�������/  �
  
��
(���,  

  ������, . 
 
 
 
3. ���
�����  ��  
&��	�.��
 . 
 
 
4. 1"��	.
�  
&
	��
�����  �  
�
��
����  ��&	����  ��  
'���
��  	��
�����  30 4�  �  
��'����  2 '��
�  �  �	2/  
������
  ��	�����
���	�"/  
���	�������/  �
  
��
(���,  

  ������, . 
 
 
 
5. *�����  
&
	��
�����  �
  
������ , ����	����  
��	����	
� , 
��
�	 . 

*

����������  
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5. Tests of equipment 
for vibration 
resistance and 
resonance. 
Tests of equipment 
for vibration 
resistance on one 
frequency. 

1. Install equipment on 
vibration stand, the 
inclusion and 
measurement of 
parameters. 
2. The aging equipment 
in a state of vibration in 
a predetermined 
frequency range from 2 
to 100 Hz with an 
amplitude of 1.0 mm for 
frequencies from 2 to 
13.2 Hz acceleration 7 
m/S2 for frequencies 
from 13.2 Hz to 100 Hz 
in three mutually 
perpendicular 
directions with respect 
to the product. 
3. Determination of 
resonance frequencies 
in the specified range. 
4. The aging equipment 
in a state of vibration at 
the resonance frequency 
30 Hz within 2 hours in 
three mutually 
perpendicular 
directions with respect 
to the product. 
 
5. Removing the 
equipment from the 
stands, measurement 
parameters, inspection. 

1. Install equipment on 
vibration stand, the inclusion 
and measurement of 
parameters. 
 
2. The aging equipment in a 
state of vibration in a 
predetermined frequency 
range from 2 to 100 Hz with 
an amplitude of 1.0 mm for 
frequencies from 2 to 13.2 Hz 
acceleration 7 m/S2 for 
frequencies from 13.2 Hz to 
100 Hz in three mutually 
perpendicular directions with 
respect to the product. 
 
 
 
3. Resonance is not detected. 
 
 
4. The aging equipment in a 
state of vibration at the 
resonance frequency 30 Hz 
within 2 hours in three 
mutually perpendicular 
directions with respect to the 
product. 
 
 
5. Removing the equipment 
from the stands, measurement 
parameters, inspection. 

Matches 
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5.00 100.00Hz

0.10

0.76

0.20

0.30

0.40

0.50

0.60

0.70

0.15

0.25

0.35

0.45

0.55

0.65

R
ea

l
g

28.39

0.71
0.71

0.75

F Average Spectrum Point1:+Z
F Average Spectrum Point2:+Z
F Average Spectrum Point5:+Z

 
�����������	  
  �������
��	���  ��������  ��	  �  

Resistant to sinusoidal vibration X axis 
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5.00 100.00Hz

0.10

0.75

0.20

0.30

0.40

0.50

0.60

0.70

0.15

0.25

0.35

0.45

0.55

0.65

R
ea

l
g

98.99

0.71
0.73
0.74

F Average Spectrum Point1:+Z
F Average Spectrum Point2:+Z
F Average Spectrum Point5:+Z

 
�����������	  
  �������
��	���  ��������  ��	  Y 

Resistant to sinusoidal vibration Y axis 
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5.00 100.00Hz

0.10

0.79

0.20

0.30

0.40

0.50

0.60

0.70

0.15

0.25

0.35

0.45

0.55

0.65

0.75

R
ea

l
g

98.72

0.72
0.72

0.78

F Average Spectrum Point1:+Z
F Average Spectrum Point2:+Z
F Average Spectrum Point5:+Z

 
�����������	  
  �������
��	���  ��������  ��	  Z 

Resistant to sinusoidal vibration Z axis 
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6. ���"�����  

&
	��
�����  ��  

&����'����  
��%��"  
�  
�	
��
�
�����  
�
�" . 

!��  �������  ��%��"  
IP56. 
�&
	��
�����  �  
	����
����  2,5 – 3,0 �  

&��������  �
  ���/  
��
	
�  �
�
#  ��  
&	�����
#��  �  
������	
�  �
���  12,5 
��  �  ���������
���,  
100 � /���  + 5%. 
!�������
���  
���"�����  
	���'��"������  ��/
��  
��  1 ���  ��  1 
� .�  
�
��	/�
���  
���"�"����
�
  

&
	��
����� , �
  ��  
�����  3 ��� . 
�
  


�'����  
���"����#  �	
��	
�  
�������  ��  
 ��
��
��	
����� . 

!��  �������  ��%��"  IP56. 
�&
	��
�����  �  	����
����  
2,5 – 3,0 �  
&��������  �
  ���/  
��
	
�  �
�
#  ��  &	�����
#��  
�  ������	
�  �
���  12,5 ��  �  
���������
���,  100 � /���  + 
5%. !�������
���  ���"�����  
	���'��"������  ��/
��  ��  1 
���  ��  1 
� .� . �
��	/�
���  
���"�"����
�
  

&
	��
����� , �
  ��  �����  3 
��� . 
�
  


�'����  ���"����#  
�	
��	
�  �������  ��  
 ��
��
��	
����� . 

*

����������  

6. Protection against 
ingress of water. 

For degree of protection 
IP56. 
Equipment from a 
distance of 2.5 – 3.0 m 
pours from all directions 
with water from a hose 
with a nozzle diameter 
of 12.5 mm and an 
intensity of 100 l/min + 
5%. Test duration is 
calculated on the basis 
of 1 min per 1 m surface 
test equipment, but not 
less than 3 min. 
By the end of the test the 
test products on the 
operation. 

For degree of protection IP56. 
Equipment from a distance of 
2.5 – 3.0 m pours from all 
directions with water from a 
hose with a nozzle diameter of 
12.5 mm and an intensity of 
100 l/min + 5%. Test duration 
is calculated on the basis of 1 
min per 1 sqm of the surface 
of the tested equipment, but 
not less than 3 min. 
By the end of the test the test 
products on the operation. 

Matches 
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7. ���"�����  
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�����  ��  

&����'����  
��%��"  
�  �
�����  
  

����"�  '�����  

&
	��
�����  �  
�  
�	
��
�
�����  
�
��
	
���/  �  
��2	�"/  �	�����
�  
 

!��  �������  ��%��"  
IP56. 6���
��  ��������  
�	
�
�

�  ������	
�  
1,0 ��  �  �������  1 $  + 
10% ��  �
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��
���  ����	�  

&
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�  
&
	��
�����  
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��
���, , ��  
'����'�
 . 

!��  �������  ��%��"  IP56. 
�	��
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�
�

�  
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�  1,0 ��  �  �������   
1 $  + 10%. �	
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�
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���  ����	�  
&
�
'
�  

&
	��
�����  ��  �
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7. Protection against 
access to dangerous 
parts of 
equipment and 
penetration of 
foreign hard objects. 

For degree of protection 
IP56. Hard steel wire of 
diameter 1.0 mm with a 
force of 1 N + 10% 
should not penetrate the 
shell of the equipment 
either fully or partially. 

For degree of protection IP56. 
The application hard steel 
wire of diameter 1.0 mm with 
a force of 1 N + 10%. Wire 
does not penetrate the shell of 
the equipment either fully or 
partially. 
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������ , ��� : CX4-X, KUM480-x, KUM600-x, KUM803-x, NAVTEX3 
Marine antenna CX4-X, KUM480-x, KUM600-x, KUM803-x, NAVTEX3 
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The equipment used during tests is given in Table 3: 
��&����  3 

 Table 3  


�����������  
Name 

4��������  
�����  

Serial number 

����  �������/  �������-�� , 
�������� . 

Expiration date of certification, 
examination 

1. 3����
�
�  ���"���������  
��&	���
���� , �
���� : V875-440 
LPT600 
Test vibration, model: V875-440 LPT600. 

F0431-001/1 
(L13273/1) 

until 15 August 2016 

2. �������'��
��  
���	�   �	�"  
«Espec», �
���� : PSL-4KP. 
Environmental chamber of “Espec” 
company, model: PSL-4KP. 

14016609 until 14 June 2016 

3. �������'��
��  
���	�   �	�"  
«Espec», �
���� : PR-3KP. 
Environmental chamber of “Espec” 
company, model: PR-3KP. 

14016598 until 14 June 2016 
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CONCLUSION 
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Measured characteristics Marine antenna CX4-X, KUM480-x, KUM600-x, KUM803-x, 

NAVTEX3  produced by AC Antennas A / S (Denmark), comply with the requirements of the 

Rules for the Technical Supervision during Construction of Ships and Manufacture of Materials 

and Products for Ships, Volume 2, Part IV of the Russian Maritime Register of Shipping. 

 
���(����/  �������� : 
Tests carried out 
��7���� -���(������  
Test Engineer 
        %. .������ / V. Karasev 
22 ��
�&	�  2015 � . 
22 December 2015 


