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[bookmark: _Toc536574203]Foreword 
This document is CNAS’s further interpretation of CNAS-CL01:2018 “Accreditation Criteria for the Competence of Testing and Calibration Laboratories” in light of the characteristics of EMC testing. It neither adds to nor reduces the requirements of this Criteria.
This document shall be applied in parallel with CNAS-CL01 “Testing and Calibration Laboratory Competence Accreditation Criteria”.
In terms of structure layout, the clause numbers and clause titles for the chapters and sections in this document are aligned to those in CNAS-CL01. The actual contents of the application guidance on CNAS-CL01 are given at the end of corresponding clauses.
This document replaces CNAS-CL16:2006“Guidance on the Application of Testing and Calibration Laboratories Competence Accreditation Criteria in the Field of EMC Testing”.
This amendment is mainly according to CNAS-CL01:2018“Testing and Calibration Laboratory Competence Accreditation Criteria”. The clause numbers are rearranged. Parts of the contents are amended in order to coordinate with the requirements of CNAS-CL01:2018. The document number is adjusted according to the requirement of CNAS.

Guidance on the Application of Testing and Calibration Laboratories Competence Accreditation Criteria in the Field of Electromagnetic Compatibility Testing

[bookmark: _Toc536574204]1 Scope
This document is a specific field application description developed by CNAS according to the characteristics of EMC field. It is suitable for EMC testing field. This document is mainly the supplementary notes of the laboratory quality and capability requirements, which do not cover environmental protection and safety. For testing activities carried out at sites away from permanent facilities, it shall refer to the relevant requirements of the CNAS-CL01-G005 “Guidance on the Application of Testing and Calibration Laboratories Competence Accreditation Criteria in the Testing and Calibration Activities outside of the Permanent Laboratory”.
[bookmark: _Toc536574205]2 Normative references
[bookmark: _Toc536574206]3 Terms and definitions
[bookmark: _Toc536574207]4 General requirements
[bookmark: _Toc536574208]5 Structural requirements
[bookmark: _Toc536574209]6 Resource requirements
6.2 Personnel
The laboratory staff shall have knowledge of fundamental theories and expertise in the field of electromagnetic compatibility, have relevant practical experience and at least 50% of the technical staff shall have minimum 3 years work experience in related field.
The testing personnel shall take part in necessary training and examinations, and perform testing after passing the examination
Authorized signatories shall have technical title or equivalent capability of intermediate level or above and working experience shall be calculated according to the time of professional examination.
6.3 Facilities and environmental conditions
6.3.1 Unless the method standard has special requirement, the laboratory shall have test spaces meeting the corresponding requirements based on the scope of services as requested for accreditation and the corresponding standards:
----Open area test sites and / or anechoic rooms for radiated disturbance test shall be available;
----Shielded rooms for testing of disturbance power shall be available;
----Open area test sites or anechoic rooms or TEM cells or stripline for testing of electromagnetic radiation immunity shall be available;
----Shielded rooms or test sites ensuring the conducted disturbance imported from the environment comply with the reqirement specified in the corresponding standards shall be provided for testing of immunity to conducted disturbances.
a) Open area test site shall comply with the following requirements:
 ----The open area test sites shall conform to the physical properties, electrical properties and site effectiveness as specified in GB/T6113.104 “Specification for radio disturbance and immunity measuring apparatus and methods – Part 1-4: Radio disturbance and immunity measuring apparatus – Antennas and test sites for radiated disturbance measurements”;
 ----Normalized site attenuation (NSA) measuarement shall be conducted annually for open area test sites in accordance with GB/T 9254-2008 “Information technology equipment - Radio disturbance characteristics - Limits and methods of measurement” and the NSA shall conform to the site acceptability principle of ±4dB;
 ----The minimum size of an open area test site shall meet the test requirements of 3m method. The test site for large equipment shall satisfy the site requirements in the relevant standards;
----The open area test site shall have weatherproof enclosures, turrets and antenna tower complying with the relevant requirements in GB/T6113.104 “Specification for radio disturbance and immunity measuring apparatus and methods – Part 1-4: Radio disturbance and immunity measuring apparatus – Antennas and test sites for radiated disturbance measurements”;
----The open area test site shall have an ambient level adequately lower than the limits and the quality of the open area test site shall be evaluated in four levels described as follows：
i. Ambient Level 1 is 6dB lower than the corresponding limit；
ii. Ambient Level 2, some radiations are lower than the corresponding limit, but the difference is less than 6dB；
iii. Ambient Level 3, some radiations are above the corresponding limit. These disturbances might be either non-periodical (ie. the intervals between these radiations are adequately long compared to the test) or continuous, but higher than the limited identifiable frequency；
iv. Ambient Level 4, most of the test frequency is above the corresponding limits and appears continuously；
NOTE: Ambient level 4 sites are nonconforming.
For conformance testing, the above measured level may be subject to a standard limit.
The site level shall be indicated in the assessment report.

b) Anechoic room test site shall comply with the following requirements:
----The minimum size of the anechoic room shall meet the test requirements of standard;
----The anechoic rooms shall have a site effectiveness satisfying the requirements as specified in GB/T6113.104 “Specification for radio disturbance and immunity measuring apparatus and methods – Part 1-4: Radio disturbance and immunity measuring apparatus – Antennas and test sites for radiated disturbance measurements”;
---- Above 1GHz, site validation is performed according to chapter 8 of GB/T 6113.104, and the site voltage standing-wave ratio (SVSWR) shall be less than or equal to 6dB.
----The shielding efficiency of an anechoic room shall satisfy the shielding efficiency required for shielded rooms, and the shielding efficiency shall be greater than 80dB in the frequency range 1GHz to 6GHz (or 18GHz) ;
----During the spurious emission testing, normalized site attenuation (NSA) shall be conducted for fully anechoic room in accordance with YD/T 1483“Technical requirement and measurement method of spurious emission of radio equipement” and the NSA shall conform to the site acceptability principle of ±4dB;
----The uniformity of the test space field distribution in the anechoic room during a test of immunity to electromagnetic radiation shall satisfy the requirements in GB/T17626.3-2016.
----Normalized site attenuation (NSA) shall be conducted for anechoic room every 3 to 5 years, in accordance with GB/T 6113.104 “Information technology equipment - Radio disturbance characteristics - Limits and methods of measurement” and the NSA shall conform to the site acceptability principle of ±4dB;   
c) Shielded room shall comply with the following requirements：
----The shielding efficiency of the shield rooms shall meet the following requirements：
         Frequency range      Shielding efficiency
         0.014-1MHz           >60dB
         1－1000MHz          >90dB

----The shielding effectiveness of the shielding room shall be measured and verified at least every 3 ~ 5 years.
--- The insulation resistance between the lead-in power cable and the metal wall of the shielded room as well as between the leads shall be greater than 2MΩ;
----The shielded room shall have a grounding resistance of less than 4Ω;
d) TEM shall comply with the following requirements:
---- The type of TEM cell selected shall conform to the requirements of the national / international standards；
  ---- The upper limit of the working frequency of the TEM cell shall be defined and the scope of such frequency shall satisfy the requirements of the services requested for accreditation and specified in the corresponding standards；
---- The size of field distribution uniformity in the TEM cell shall be suitable to the size of the equipment to be tested. The arrangement of the tested equipment and the attached conductors shall not exceed one third of that between the core plate and the outer conductor；
---- The TEM cell shall have an input voltage standing wave ratio of ≤1.5；
---- The TEM cell shall have a characteristic impedance of 50Ω.
e) The open stripline for radiation immunity measurements of sound and television receivers shall meet the following requirements:
---- impedance:150Ω，Working frequency: below 150MHz
----EUT shall not be higher than 0.7m;
---- The structure and size of the strip line shall meet the requirements of Annex E of GB/T9383-2008 and calibrated in accordance with the calibration method and calibration curve according to Annex F.
f) The test site for EMC testing of military equipment shall meet the following requirements:
i. EMC testing of military equipment may be carried out using the following test sites (or test devices)
· Shielded room
· anechoic chamber
· reverberation chamber
· TEM cell or Parallel plate transmission line
· OATS
ii. EMC tests of military equipment are usually conducted in the shielding room, which should be large enough large to meet the requirements of GJB151B (or GJB152A). When radiation emission and radiation sensitivity test are carried out in the shielding room, the shielding wall should be lined laid with radio frequency absorbing material, that is, the shielding room (GJB151B or GJB152A) or anechoic chamber with locally installed absorbing materials should be used.
iii. If the buyer agrees, the electric field radiation sensitivity can also be tested by step stirring reverberation chamber method, which should meet the requirements of Annes D in GJB151B.
iv. Transient electromagnetic field can be conducted by transversal electromagnetic wave chamber (TEM cell, GTEM cell) or parallel plate transmission line.
[bookmark: _Toc494549953]6.4 Equipment
6.4.1 The laboratory shall have access to equipment for EMC testing ,see annex.
6.4.5 The laboratory shall have test instruments and equipment and auxiliary apparatus satisfying the requirements of GB/T 6113.101 to GB/T 6113.104 (idt. CISPR 16-1-1 to CISPR 16-1-4) series standard,GB/T 17626 series standard  as well as the requirements of the scope of services requested for accreditation and the corresponding standards.
6.4.7 The calibration interval of the equipment shall be 1 ~ 2 years, and the calibration interval of other sites shall be found in ANNEX.
[bookmark: _Toc536574210]7 Process requirements
7.8 Reporting of results
7.8.2 Common requirements for reports (test, calibration or sampling)
7.8.2.1 The testing certificate and report shall include:
---- Description, model, calibration status of the measuring apparatus;
---- Description, model, calibration status of the ancillary equipment;
----Description, model and way of connection of the ancillary equipment related to the tested equipment;
---- Connection diagram of the tested equipment;
---- Testing arrangement diagram；
---- EUT configuration and working status (running mode)
---- Limits and performance criteria
---- Testing data.
7.8.3 Specific requirements for test reports
7.8.3.1 The report should include environmental conditions (e.g., temperature and humidity for ESD testing, etc.)
[bookmark: _Toc536574211]8 Management system requirements

[bookmark: _Toc536574212]Annex A (normative) code: 1201
GB 9254-2008
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Chapter 5/9
	Conducted disturbance at mains terminals
and telecommunication ports

	Receiver

	Compliance with the requirements of GB/T6113.101:2008 Clause4~Clause6
1. Frequency range: 0.15MHz-30MHz；
2. detector: QP、PK、AV;
3. VSWR≤2.0（0dB RF attn）；VSWR≤1.2（10dB RF attn）；
4. 6dB Bandwidth:9kHz;
5. Accuracy for sine wave: < 2dB;
6. Pulse response.
	1. VSWR;
2. 6dB Bandwidth;
3. Accuracy for sine wave;
4. Pulse response;
5. Frequency;
6. Amplitude.
	One year
	1. The ambient level is at least 6dB below the limit. Carry out testing in a shielded room when necessary.
2. Reference ground plane:
≥2m*2m, at least 0,5 m beyond the projection of the test arrangement.
Horizontal RGP is necessary while vertical RGP is optional.
3. Non-mental test table:
4. 1.5m*1.0m(L×W) with a height of 0.8m or 0.4m。

	
	
	AMN
	1、 Compliance with the requirements of GB/T6113.102：2008 4.2 and 4.3
2、 AMN: 50Ω/50μH or 50Ω/50μH+5Ω, type V;
3、 0.15kHz-30MHz  Impedance of EUT port: meet table 2 of GB/T6113.102：2008, tolerance of  magnitude: ±20%; tolerance of phase: ±11.5°；
4、 Isolation: ≥40dB for 150kHz-30MHz;
5、 Series voltage drop :≤5% of mains voltage
6、 0.15MHz-30MHz voltage division factor.
	1. Impedance and Phase of EUT port
2. Isolation;
3. Series voltage drop with a full load;
4. voltage division factor.

	1年
	

	
	
	AAN
	Compliance with the requirements of GB/T6113.102：2008 clause 7、GB/T9254:2008 9.6.2  or  GB/T17626.6-2008 for 0.15MHz-30MHz:
1、 Common impedance: 150Ω±20Ω 
Phase angle：0⁰±20⁰;
2、 Isolation between EUT and AE:
·  0.15〜1.5 MHz: >(35~55)dB;
·  1.5〜30 MHz:> 55dB。
3、 LCL:
· for Cat 3：
LCL(dB)=55-10lg(1+(f/5)2) 
tolerance：±3dB；
· for Cat 5 or better：
LCL(dB)=65-10lg(1+(f/5)2)
tolerance：
0.15MHz-2MHz：±3dB；
2MHz-30MHz：-3dB/+4.5dB.
· for Cat 6 or better：：
LCL(dB)=75-10lg(1+(f/5)2)
tolerance：
0.15MHz-2MHz：±3dB；
2MHz-30MHz：-3dB/+6dB.
4、 Accuracy of  voltage division factor:±1dB。
	1、 Impedance and phase angle of the port;
2、 Isolation;
3、 LCL;
4、 Voltage division factor.

	1 year
	

	
	
	Current probe
	Compliance with the requirements of GB/T6113.102:2008 5.1：
1、 Frequency range: 0.15MHz-30MHz；
2、 Insertion impedance: ≤1Ω;
3、 Transfer impedance:
   0.1~5Ω for the flat linear range;
   0.001~0.1Ω below the flat linear range.
4、 Diameter of current probe: ≥15mm.
	Transfer impedance
	
	

	
	
	Capacitive voltage probe

	Compliance with the requirements of GB/T 6113.102-2008 5.2.2；
1、 Frequency range: 0.15MHz-30MHz；
2、 Frequency response;
3、 Added shunt capacitance: ＜10pF;
4、 Diameter of voltage probe: ≥30mm.
	Frequency response
	
	

	Chapter 10
	Radiated Disturbance
	Receiver

	Compliance with the requirements of GB/T6113.101:2008 Clause4~Clause6 and CISPR16-1-1：2003 8.2.
1. Frequency range: 30MHz-6GHz；
2. detector: QP、PK、 linear AV;
3. VSWR≤2.0（0dB RF attn）；VSWR≤1.2（10dB RF attn）；
4. 6dB Bandwidth:120kHz\1MHz;
5. Accuracy for sine wave:±2dB（≤1GHz）、±2.5dB（＞1GHz）;
6. Pulse response.
	1. VSWR;
2. 6dB Bandwidth;
3. Accuracy for sine wave;
4. Pulse response;
5. Frequency;
6. Amplitude.
	1 year
	below 1GHz：
Compliance with the requirements of GB/T6113.104:2008、GB/T9254-2008 annex A：
1、 SAC or OATS (3m ,10m or other（at least d≥3m）), the ambient level is at least 6dB below the limit；
2、 NSA≤4.0dB,quiet zone is big enough；
3、 0-360°turntable；
4、 Antenna tower with 1-4m height adjustment，H/V；
5、 RGP，at least 1 m beyond the projection of the EUT and antenna boundary, without apertures which size are ≥λ/10.
Above 1GHz： 
1、 Compliance with the requirements of CISPR16-1-4：2007 clause 8 ：
2、 FSOATS (3m or others), the ambient level is at least 6dB below the limit；
3、 Site VSWR ；≤6.0dB, quiet zone is big enough；
4、 0-360°turntable；
6、 Antenna tower , height adjustable，H/V；






[bookmark: _Toc536574213]Annex B (normative) code: 1202
GB/T 17618-2015
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Clause 4.2.1/
table1.3
	ESD                      
	ESD generator
	Compliance with the requirements of  IEC61000-4-2：2008 Clause 6:
1、 output voltage:≥4kV for contact discharge,
≥8kV for air discharge;
2、 tolerance of output v:±5%;
3、 polarity: +/-;
4、 holding time: ≥ 5s;
5、 discharge mode of operation: single;
6、 Contact discharge current waveform:see table 3 of IEC61000-4-2：2008.
	1. Contact discharge current waveform:
· first peak current:
indicated voltage（kV）×3.75A / kV，30%；
· front time of discharge tr:0.8ns ,20%;
· current at 30ns:
indicated voltage（kV）×2A / kV,30%;
· current at 60ns:
indicated voltage（kV）×1A / kV,30%;
· preferred calibration level:2、4、6 and 8kV;

2. Indicated voltage.

	1 year
	Compliance with  requirements of  IEC61000-4-2：2008 Clause 7 and the following:
1、 Ambient temperature :15-35℃
2、 Relative humidity:30%-60%;
3、 Atmosphere pressure:86kPa-106kPa；
4、 GRP;
· thickness
≥ 0.25mm，Cu or Al；
≥ 0.65mm，others；
· Size
≥EUT (VCP or HCP)size +0.5m；
5、 HCP
· thickness and material:
same as GPR；
· Size：1.6 m × 0.8 m；
6、 VCP
· thickness and material:
same as GPR；
· Size：0.5 m × 0.5 m；
7、 Non-mental support
· 0.8m high(table-top)；
· 0.05m~0.15m（floor-standing）；
8、 Isolation with 0.5mm thickness ；
9、 Minimum distance between EUT and lab wall or other metal structure:0.8m.

	Clause 4.2.2
/
table2.3/
table3.3/
table4.5
	EFT
	Test system and  facility
	Compliance with the requirements of GB/T 17626.4：2008 clause6.
	Compliance with the requirements of GB/T 17626.4：2008 clause 7：
1、 GRP
a) thickness >0.25mm for Cu or Al plate;
b) thickness >0.65mm for other plate;
c) L*W: 1m╳1m at least,
depends on EUT \ test equipment and the distance between them,the GRP shall project beyond the EUT by at least 0,1 m on all sides .
   GRP shall be connected to the protective earth.
2、 Test table for table top EUT: Insulating material ,0.8m high.
3、 Insulating support for floor-standing EUT: 0.1m thick, L*W depends on EUT
4、 Insulating support for cable under test
5、 The minimum distance between the EUT and all other conductive structures (e.g. the walls of a shielded room), except the ground reference plane shall be more than 0,5 m.

	
	
	EFT generator
	1. Open circuit output voltage :0.25～1kV；
2. Polarity : +/-；
3. DC-blocking capacitor inside generator:
10nF±20％；
4. Output type:coaxial, 50Ω；
5. Repetition frequency of impulse:
 5kHz ±20％；
6. Burst duration：15ms±20% at 5kHz；
(0,75±0,15) ms at 100 kHz
7. Burst period：  300ms±20％；
8. Relation to a.c. mains:asynchronous
9. Waveforms shall meet the requirements of the right column.
	1 For 50Ω load:
· Rise time tr:5 ns ± 30 %；
· Duration td: 50 ns ± 30 %；
· Peak voltage: Vset÷2，± 10%.
2 For 1kΩ load:
· Rise time tr:5 ns ± 30 %；
· Duration td: 35～150ns；
· Peak voltage: Vset×0.95 ，± 20 %.
3 Test load impedance:
· 50 Ω ± 2 %
1 000 Ω ± 2 % in parallel with ≤ 6 pF.
	One year
	

	
	
	Coupling/decoupling network for ac/dc power port
	1. Coupling capacitors: 33 nF;
2. Coupling mode:common mode.
	Each individual output of the CDN (normally connected to the EUT) is terminated in sequence with a 50Ω load while the other outputs are open. Requirements for every waveform are the same as the output of the generator. 
	
	

	
	
	Capacitive coupling clamp
	1.Typical coupling capacitance between cable and clamp: 100 pF to 1 000 pF;
2.Usable diameter range of round cables: 4 mm to 40 mm;
3. Insulation withstand capability: 5 kV (test pulse: 1,2/50 μs).
	Only structure and size are needed to check right now.
	
	

	4.2.3.2/
Table 1.2
	Continuous radiated disturbances
	Test system
	Compliance with the requirements of IEC61000-4-3:2006 clause 6.
	Compliance with the requirements of IEC61000-4-3:2006 6.1\6.2
\6.2.1\6.2.2\7\7.1\7.2：
1、 Size of SAR: FU area  big enough to accommodate EUT ;
2、 For an assumption plane, fields at 12 points of 16 points are within 0-6dB;
3、 Absorb materials used on the floor between EUT and antenna;
4、 SAR has good filters and shielded door;
5、 Insulation support:
· 0.8m high for table top EUT,
· 0.05~0.15m high for floor standing EUT.
6、 

	
	
	RF signal generator
	1、 Frequency range:80-1000MHz;
2、 AM,80 % ± 5 % in depth,1 kHz 10 % sine wave
3、 Step and dwell time :programmable and manual;
4、 Step size: not exceed 1 % of the preceding frequency value;
5、 Dwell time: not be less than the time necessary for the EUT to be exercised and to respond, but shall in no case be less than 0,5 s;
6、 The above AM signals can output at 80/120/160/230/434/460/600/863 and 900MHz（±1%）.
	1. Frequency;
2. Amplitude;
3. Modulation

	1year
	

	
	
	Power amplifiers
	1、 Frequency range:80-1000MHz;
2、 3 V/m can be established  3m away from EUT;
3、 Electrical fields produced by harmonics are at least 6 dB below that of the fundamental.  
	1. [bookmark: OLE_LINK9]Output power at 1dB compression point;
Harmonics and spurious signals
	
	

	
	
	Power amplifiers
	1、 Frequency range:80-1000MHz;
2、 Polarization: H/V.
	VSWR
	
	

	
	
	Field strength meter
	1、 Directivity: isotropic;
2、 Range:  ≧3V/m;
3、 Fibre optic link to the indicator outside the chamber.
	1. Frequency response;
2. Amplitude;
3. Linearity.

	1year
	

	4.2.3.3/
table 2.1/
table 3.1/
table 4.1
	Continuous conducted disturbances
	Test system
	Compliance with the requirements of GB/T17626.6-2008 clause 6.
	Compliance with  requirements of GB/T17626.6-2008 clause 7.
1. EUT is on the GRP with a  0.1m insulation support;
2. 0.1m-0.3m distance between EUT and CDN;
3. The EUT clearance from any metallic objects shall be at least 0,5 m.

	
	
	RF signal generator
	1、 Frequency range:0.15-80MHz;
2、 AM,80 % ± 5 % in depth,1 kHz ± 10 % sine wave
3、 Step and dwell time :programmable and manual;
4、 Step size: not exceed 1 % of the preceding frequency value;
5、 Dwell time:not be less than the time necessary for the EUT to be exercised and to respond, but shall in no case be less than 0,5 s;
6、 The above AM signals can output at 0.2/1/7.1/13.56/21/27.12 and 40.68MHz（±1%）MHz
	1. Frequency;
2. Amplitude;
3. Modulation

	1year
	4. 

	
	
	Power amplifiers
	1、 Enough output, test levels can be established with CND/current injection probe/EM coupling clamp between 0.15-80MHz;
2、 The output of combination of signal generator and amplifier has harmonics and distortion 15dB at least below fundamental. 
	1. Output power at 1dB compression point;
Harmonics and spurious signals
	
	

	
	
	Attenuator
	1、 Z0=50Ω；
2、 IL=6dB with enough rated power
	attenuate value
	
	

	
	
	CDN

	1、 Frequency range:0.15-80MHz;
2、 Common mode impedance of CDN:
0.15~26MHz: 150Ω±20Ω;
26~80MHz: 150Ω -45Ω/+60Ω
	Common mode impedance at terminal
	
	

	
	
	Current clamp
	1、 Transmission loss≦ 1dB between 0.15-80MHz
	Transmission loss between 0.15-80MHz
	
	

	
	
	EM clamp
	1、 Frequency range:0.15-80MHz;
2、 Directivity ≥ 10 dB, above 10 MHz
	1. Coupling factor between 0.15-80MHz;；
Directivity.
	
	

	
	
	Decoupling network
	1、 Inductance：280uH@150kHz;
2、 Reactance
150kHz~26MHz: ≥260Ω；
26~80MHz: ≥150Ω
	Reactance

	
	

	4.2.4/
table 1.1
	Power-frequency magnetic fields
	Test system
	Compliance with the requirements of GB/T17626.8-2006 6.1.1and 6.2.1.
	Compliance with  requirements of GB/T17626.8-2006 clause 7 and 8.
1、 Ambient temperature :
15-35℃
2、 Relative humidity:
25%-75%%;
3、 Atmosphere pressure:
86kPa-106kPa；
4、 GRP;
· thickness
≥ 0.25mm，Cu or Al；
≥ 0.65mm，other
 non-magnetic metal
 sheet；
· Size
 EUT size ,
at least 1m*1m；
5、 Isolation support:
0.1m thick.

	
	
	Current source
	1、 Field strength of ≧1A/m  at power frequency can be established;
2、 Total distortion factor of the output current:  ＜8%

	1. Output current;
Total distortion factor of the output current
	1year
	

	
	
	Inductive coil
	Field strength of 1A/m  at power frequency can be established;
	Coil factor
	
	

	
	
	Current measuring system
	The accuracy shall be ±2 %.
	Accuracy of current measurement
	
	

	4.2.5/
table 2.2/
table 3.2/
table 4.4
	Surges
	Test system
	Compliance with the requirements of GB/T 17626.5-2008 clause 6.
	GRP is not necessary usually; but necessary when:
· GRP is used following EUT installation condition;
· gas arrestors coupling method is used for high frequency signal lines;
· tests applied to shielded lines and to apply potential differences according to 7.6 and 7.7 .

	
	
	1,2/50 μs combination wave generator
	1. Voltage range: 0.5kV〜2kV at least;
2. Polarity: positive and negative;
3. Phase shifting: 0° to 360°,  ±10°;
4. Repetition rate :1 per minute or faster;
5. Effective output impedance 2 Ω ± 10 %;
6. Open circuit output waveform of the surge voltage:
front time: 1.2μs; 
time to half value: 50μs
7.  Short circuit output waveform of the surge current:
front time: 8μs; 
time to half value: 20μs
Output terminal: floating 
	The characteristics of the generator shall be measured under open-circuit conditions (load greater than or equal to 10 kΩ) and under short-circuit conditions (load smaller than or equal to 0,1 Ω) at the same charge voltage.
1. Open circuit output waveform of the surge voltage:
· front time: 1.2μs ± 30%; 
· time to half value: 50μs± 20%;
· tolerance of peak voltage:±10%;
2. Short circuit output waveform of the surge current:
· front time: 8μs ± 20%; 
· time to half value: 20μs± 20%;
tolerance of peak current:±10%;
	1year
	· 

	
	
	10/700μs combination wave generator
	1. Voltage range: 0.5kV〜4kV at least;
2. Polarity: positive and negative;
3. Repetition rate :1 per minute or faster;
4. Effective output impedance 40 Ω ± 10 %;
5. Open circuit output waveform of the surge voltage:
front time: 10μs; 
time to half value: 700μs
6.  Short circuit output waveform of the surge current:
front time: 5μs; 
time to half value: 320μs
	The characteristics of the generator shall be measured under open-circuit conditions (load greater than or equal to 10 kΩ) and under short-circuit conditions (load smaller than or equal to 0,1 Ω) at the same charge voltage.
1. Open circuit output waveform of the surge voltage:
· front time: 10μs ± 30%; 
· time to half value: 700μs± 20%;
· tolerance of peak voltage:±10%.
2. Short circuit output waveform of the surge current:
· front time: 5μs ± 20%; 
· time to half value:3 20μs± 20%;
tolerance of peak current:±10%.
	
	

	
	
	CDN for a.c./d.c. lines 
	1、 For line-to-line coupling:18μF capacitive coupling;
2、 For line-to-ground coupling:9μF +10Ω RC in series coupling;
3、 decoupling inductance:should not exceed 1,5 mH;
4、 The residual surge voltage on the power supply inputs of the decoupling network when the EUT is disconnected shall not exceed 15 % of the applied test voltage or twice the rated peak voltage of the coupling/decoupling network, whichever is higher.
5、 The residual surge voltage on non-surged lines shall not exceed 15 % of the maximum applicable test voltage when the EUT is disconnected and the input of the coupling /decoupling network is open circuit.
	1. Open circuit output waveform of the surge voltage,measured at EUT port while mains and EUT port are open:
· DM coupling:
-front time: 1.2μs ± 30%; 
-time to half value (changeable with rated current of CDN): 
＜25A     40～60μs；
25～60A   35～60μs；
60～100A  30～60μs;
· CM coupling:
-front time: 1.2μs ± 30%; 
-time to half value (changeable with rated current of CDN): 
＜25A     25～60μs；
25～60A   20～60μs；
60～100A  15～60μs
2. Short circuit output waveform of the surge current, measured at EUT port while mains port open and EUT port short:
· DM coupling:
-front time: 8μs ± 20%; 
-time to half value：20μs± 20%
· CM coupling:
-front time: 2.5μs ± 30%; 
-time to half value：25μs± 30%
	
	

	
	
	CDN for interconnection lines


	When CDN is applied,surge can be coupled to EUT port while not influencing the operation between EUT and AE.
	1、 CDN using capacitors
· Recommended coupling element parameters
R=40Ω,C=0.5uF
· decoupling element parameters: L=20mH;

2、 CDN using clamping devices
· Recommended coupling element parameters:
R=40Ω;
· decoupling element parameters: L=20mH;

3、 CDN using avalanche devices
· Recommended coupling element parameters:
R=40Ω;
decoupling element parameters: L=20mH;
	
	

	
	
	CDN for coupling to symmetrical lines

	When CDN is applied,surge can be coupled to EUT port while not influencing the operation between EUT and AE.
	· Recommended coupling element parameters:
Rm2=n*40Ω（n is the number of conductor line）,Rm2＜250Ω
decoupling element parameters: L=20mH;
	
	

	
	
	CDN for high-speed communication lines
	1、 When CDN is applied,surge can be coupled to EUT port while not influencing the operation between EUT and AE.
2、 Meet the requirements of fig 15 of the standard.
	Isolation resistors Rc and Rd are 80Ω


	
	

	4.2.6/
table 4.2/
table 4.3
	Voltage dips and interruptions
	Test system
	Compliance with the requirements of GB/T 17626.11-2008 6.1.1.
	Compliance with requirements of GB/T 17626.11-2008 8.1.1：
The relative humidity needed to control to prevent from condensation on the EUT or the test equipment.

	
	
	Signal generator
	1、 Tolerance of output voltage at no load：±5%；
2、 Voltage change with load:
100 % output, 0 A to 16 A, <5%;
80 % output 0 A to 20 A, <5%;
70 % output, 0 A to 23 A, <5%;
40 % output, 0 A to 40 A, <5%;
3、 Output current capability
16 A r.m.s. per phase at rated voltage. 20 A at 80 % of rated value for a duration of 5 s. 23 A at 70 % of rated voltage and 40 A at 40 % of rated voltage for a duration of 3 s.
4、 Peak inrush current capability
Not limited by the generator. Maximum peak capability :
≤1 000 A for 250 V to 600 V mains,
≤500 A for 200 V to 240 V mains,
or≤ 250 A for 100 V to 120 V mains.
5、 Instantaneous peak overshoot/undershoot of the actual voltage, generator loaded with 100  resistive load:  <5 % of UT
6、 Voltage rise (and fall) time tr (and tf), , during abrupt change, generator loaded with 100  resistive load:  1μs~5μs
7、 Phase shifting (if necessary):0~360〫； 
5、 Zero crossing control of the generators：±10〫。
	1.frequency;
2.Output voltage;
3.Phase;
4.Rise time and down time
5.Current.
	1year
	

	
	
	Power source
	The frequency of the test voltage shall be within ± 2% of rated frequency.
	frequency
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Annex B (normative) code: 1203
GB 13837-2012
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	4.2/
5.3.6
	Disturbance voltage at the mains terminals

	Receiver

	Compliance with the requirements of GB/T6113.101:2008 Clause4~Clause6
1. Frequency range: 0.15MHz-30MHz；
2. detector: QP、PK、AV;
3. VSWR≤2.0（0dB RF attn）；VSWR≤1.2（10dB RF attn）；
4. 6dB Bandwidth:9kHz;
5. Accuracy for sine wave: < 2dB;
1、 Pulse response.
	VSWR;
6dB Bandwidth;
Accuracy for sine wave;
Pulse response;
Frequency;
Amplitude.
	1 year
	1. Test in a shielded room. The ambient level is at least 6dB below the limit.   
5. Non-mental test table with height of 0.8m or 12mm. 

	
	
	AMN
	Compliance with the requirements of GB/T6113.102：2008 4.2 and 4.3
1、 AMN: 50Ω/50μH or 50Ω/50μH+5Ω, type V;
2、 0.15kHz-30MHz  Impedance of EUT port: meet table 2 of GB/T6113.102：2008, tolerance of  magnitude: ±20%; tolerance of phase: ±11.5°；
3、 Isolation: ≥40dB for 150kHz-30MHz;
4、 Series voltage drop :≤5% of mains voltage
7、 0.15MHz-30MHz voltage division factor.
	Impedance and Phase of EUT port
Isolation;
Series voltage drop with a full load;
voltage division factor.

	1 year
	

	4.3/
5.4
	Disturbance voltage at the antenna terminals

	Receiver
	Compliance with the requirements of GB/T6113.101.
1. Frequency range: 30MHz-2.15GHz；
2. detector: QP、PK、AV;
3. VSWR≤2.0（0dB RF attn）；VSWR≤1.2（10dB RF attn）；
4. 6dB Bandwidth:120kHz\1MHz;
5. Accuracy for sine wave:±2dB（≤1GHz）、±2.5dB（＞1GHz）;
1、 Pulse response.
	VSWR;
6dB Bandwidth;
Accuracy for sine wave;
Pulse response;
Frequency;
Amplitude.
	1 year
	The ambient level is at least 6dB below the limit.

	4.4/
5.5
	Wanted signal and disturbance voltage at the RF output of equipment with incorporated or with  add-on  RF video  modulator 
	Receiver
	Compliance with the requirements of GB/T6113.101.
1. Frequency range: 30MHz-2.15GHz；
2. detector: QP、PK、AV;
3. VSWR≤2.0（0dB RF attn）；VSWR≤1.2（10dB RF attn）；
4. 6dB Bandwidth:120kHz\1MHz;
5. Accuracy for sine wave:±2dB（≤1GHz）、±2.5dB（＞1GHz）;
6. Pulse response.
1、 
	VSWR;
6dB Bandwidth;
Accuracy for sine wave;
Pulse response;
Frequency;
Amplitude.
	1 year
	The ambient level is at least 6dB below the limit.

	4.5/
5.6
	Disturbance power

	Receiver
	Compliance with requirements of GB/T6113.101：
1、 Frequency range: 30MHz-1GHz；
2、 detector: PK、QP and /or RMS-AVE;
3、 VSWR≤2.0（0dB RF attn）；VSWR≤1.2（10dB RF attn）；
4、 6dB Bandwidth:120kHz;
5、 Accuracy for sine wave:±2dB;
6、 Pulse response.
	VSWR;
6dB Bandwidth;
Accuracy for sine wave;
Pulse response;
Frequency;
Amplitude.
	1year
	1、 The ambient level is at least 6dB below the limit；
2、 EUT and its cables are on non-metallic table of 0,8 m of height above the floor with a length of 5m+2times the length of absorbing clamp;
3、 EUT and its cables at least 0,8 m from other metallic objects and person.

	
	
	Absorbing clamp

	Compliance with requirements of GB/T6113.103：
1、 Frequency range: 30MHz-1GHz；
2、 Absorbing clamp factor;
3、 Decoupling factor DF、DR;
4、 Length: 600mm±40mm.
	Absorbing clamp factor 
	
	

	4.6/
5.7
	Radiated disturbances

	Receiver
	Compliance with requirements of GB/T6113.101：
1、 Frequency range: 30MHz-1GHz；
2、 detector: PK、QP and /or RMS-AVE;
3、 VSWR≤2.0（0dB RF attn）；VSWR≤1.2（10dB RF attn）；
4、 6dB Bandwidth:120kHz;
5、 Accuracy for sine wave:±2dB;
1、 Pulse response.
	VSWR;
6dB Bandwidth;
Accuracy for sine wave;
Pulse response;
Frequency;
Amplitude.
	1year
	1、 The ambient level is at least 6dB below the limit；
2、 3m SAR (or OATS)；
3、 NSA meets requirements of GB9254 or GB/T6113.104, ie. NSA≤4.0dB，or site attenuations  are within the site attenuations curve of GB13837±3dB. Quiet zone big enough; 
4、 Turntable :0-360° adjustable;
5、 Antenna tower with 1-4m height adjustment，H/V；
6、 RGP，at least 1 m beyond the projection of the EUT and antenna boundary.

	
	
	Antenna 
	Compliance with requirements of GB/T6113.104：
1、 Dipole antenna；
2、 Frequency range :30MHz-1GHz；
3、 Antenna factor, of which that of 30~80MHz calibrated according to GB/T13837 5.7.4.1.
	Antenna factor
	
	

	4.7/
5.8
	Radiated power

	Receiver
	Compliance with requirements of GB/T6113.101：
1、 Frequency range: 1GHz-18GHz；
2、 Detector: PK、AV;
3、 VSWR≤2.0（0dB RF attn）；VSWR≤1.2（10dB RF attn）；
4、 6dB Bandwidth:1MHz;
5、 Accuracy for sine wave:±2.5dB;
6、 Pulse response.
	VSWR;
6dB Bandwidth;
Accuracy for sine wave;
Pulse response;
Frequency;
Amplitude.。

	
	1、 The ambient level is at least 10dB below the limit；
2、 Test site:the indication on the measuring receiver changes by no more than ±1,5 dB when the centre of the transmitting antenna is moved from 0 cm to 15 cm in any direction from its initial position.
Insulation support table :1m high.

	
	
	Antenna

	1、 1~4GHz：dipole or horn antenna；
4~18GHz：horn antenna；
2、 Meet GB/T6113.104 4.5.3。
	Antenna factor
	
	

	
	
	Preamplifier(where necessary) 
	1、 Appropriate frequency range;
2、 Noise factor low enough;
3、 Appropriate gain
	Gain
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Annex B (normative) code:1204
GB/T 9383-2008

	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	4.3.1/
4.3.2/
5.3
	Input immunity

	CW generator
	1. Appropriate frequency range;
2. Appropriate voltage output;
3. AM：1kHz\80%；
4. FM：1kHz，deviation 30kHz\40kHz。
	Frequency;
Amplitude;
Modulation.
	According to requirements of standards and CNAS, other below are the same as above.
	

	
	
	Audio voltage meter
	1. Appropriate frequency range;
2. Weight network compaliance with GB/T17147-1997；
3. Appropriate voltage range.
	Frequency response;
Amplitude.

	
	

	4.3.3/
5.4
	Immunity to RF voltage (CM) at antenna terminal
	RF signal generator
	1. 26~29.5MHz；
2. Amplitude adjustable
	Frequency;
Amplitude.

	
	1. GRP : 2m*1m；
2. Insulation support:0.1m thick.

	
	
	Amplifier

	1. Appropriate output power, 125dBuV emf can be generated at EUT antenna port；
2. Harmonics low enough.
	Gain

	
	

	
	
	Coupling unit

	1. Compliance with the requirements of type AC、MC、LC and Sr of GB/T 9383 annex C；
2. All units have 150Ω source impedance：
≤30MHz，150Ω±20Ω，phase angle＜20〫；
3. 30~150MHz：Insertion loss of two same networks is 9.6~12.6dB；
4. Decoupling impedance is much higher150Ω.
	Impedance;
Phase angle.
	
	

	
	
	Audio voltage meter
	1. Appropriate frequency range;
2. Weight network compliance with GB/T17147-1997；
3. Appropriate voltage range.
	Frequency response;
Amplitude.

	
	

	4.3.4/
5.5
	Screening effectiveness

	RF signal generator
	1、 Frequency range 50MHz-1000MHz；
2、 Appropriate voltage output; for EUT which has SE 70dB at least.

	Frequency response;
Amplitude.


	
	3 non-mental tables, of which one is 4m long with 0.8~1m height, one’s height is adjustable

	
	
	Absorbing clamp

	Compliance with requirements of GB/T6113.103：
1、 Frequency range: 30MHz-1GHz；
2、 Absorbing clamp factor;
3、 Decoupling factor DF、DR;
4、 Length: 600mm±40mm.
	Absorbing clamp factor 
	
	

	
	
	Receiver

	1、 Frequency range 50MHz-1000MHz；
2、 Dynamic range enough, for EUT which has SE 70dB at least.
	Frequency response;
Amplitude.

	
	

	4.5/
5.6
	EFT 
	EFT generator
	Refer to GB/T 17626.4：
1. Open circuit output voltage :0.25～1kV；
2. Polarity : +/-；
3. DC-blocking capacitor inside generator:
10nF±20％；
4. Output type: coaxial, 50Ω；
5. Repetition frequency of impulse:
 5kHz ±20％；
6. Burst duration：15ms±20% at 5kHz；
(0,75±0,15) ms at 100 kHz
7. Burst period：  300ms±20％；
8. Relation to a.c. mains: asynchronous
9. Waveforms shall meet the requirements of the right column.

	1 For 50Ω load:
· Rise time tr:5 ns ± 30 %；
· Duration td: 50 ns ± 30 %；
· Peak voltage: Vset÷2，± 10%.
2 For 1kΩ load:
· Rise time tr:5 ns ± 30 %；
· Duration td: 35～150ns；
· Peak voltage: Vset×0.95 ，± 20 %.
3 Test load impedance:
· 50 Ω ± 2 %
1 000 Ω ± 2 % in parallel with ≤ 6 pF.
	
	1、 GRP
a) thickness >0.25mm for Cu or Al plate;
b) thickness >0.65mm for other plate;
c) L*W: 1m╳1m at least,
depends on EUT \ test equipment and the distance between them,the GRP shall project beyond the EUT by at least 0,1 m on all sides .
   GRP shall be connected to the protective earth.
2、 Test table for table top EUT: Insulating material ,0.8m high.
3、 Insulating support for floor-standing EUT: 0.1m thick, L*W depends on EUT
4、 Insulating support for cable under test
5、 The minimum distance between the EUT and all other conductive structures (e.g. the walls of a shielded room), except the ground reference plane shall be more than 0,5 m.

	
	
	Coupling/decoupling network for ac/dc power port
	1. Coupling capacitors: 33 nF;
2. Coupling mode:common mode.
	Each individual output of the CDN (normally connected to the EUT) is terminated in sequence with a 50Ω load while the other outputs are open. Requirements for every waveform are the same as the output of the generator. 
	
	

	4.6/
5.7
	Immunity to induced voltages
	Unwanted signal generator
	1. Can output CW over 0.15~150MHz；
2. 1kHz、80% AM.
	Frequency;
Amplitude;
Modulation
	
	1. GRP :2m*1m；
2. Insulation support:0.1m thick。

	
	
	Audio voltage meter
	1. Audio signal measurement;
2. Appropriate sensitivity ;
3. Amplitude. 
	Frequency response;
Amplitude.

	
	

	4.7.1/
5.8
	Immunity from radiated fields
	Open stripline
	1. Frequency range：0.15~150MHz；
2. See GB9383 annex E for structure and size
3. Characteristic impedance：150Ω；
4. Correction factor k1；
5. Other TEM devices can be used if measurement results are within ±2dB of that measured with the above devices
	Characteristic impedance： 
Correction factor .
	
	Open stripline is put on a non-mental table with 0.8m height at least; its top is away from ceiling 0.8m at least; open long side away from surrounding objects 0.8m at least.

	
	
	Signal generator
	1. 0.15~150MHz frequency response；
2. Attenuator.
	Frequency response;
Amplitude.
	
	

	
	
	Amplifier

	1. Frequency range：0.15~150MHz；
2. Output at 1dB compression point；
3. Gain；
4. Harmonics low enough(where necessary, low filter used).
	Output at 1dB compression point；
Gain.

	
	

	
	
	Audio voltage meter
	4. Audio signal measurement;
5. Appropriate sensitivity ;
6. Amplitude. 
	Frequency response;
Amplitude.

	
	

	
	
	Test system for large EUT
	1. Refer to test system of GB/T17626.3；
2. Frequency range：80~150MHz；
3. At least 125dBuV/m can be generated at a distance no less than 3m.
	Frequency response;
Amplitude;
Modulation.

	
	Refer to GB/T17626.3 test site

	
	
	Keyed carrier
	1. Refer to GB/T17626.3：
2. Signal generator outputs 900MHz CW, modulated  with duty cycle 1/8, 217Hz PM.
	Refer to GB/T17626.3
	
	Same as GB/T17626.3

	4.7.2/
5.9
	ESD                     
	ESD generator 
	Refer to GB/T17626.2:
1. Output voltage:≥4kV for contact discharge,
≥8kV for air discharge;
2. Tolerance of output v:±5%;
3. Polarity: +/-;
4. Holding time: ≥ 5s;
5. Discharge mode of operation: single;
6. Contact discharge current waveform: see IEC61000-4-2.
	1.  Contact discharge current waveform:
· first peak current:
indicated voltage（kV）×3.75A / kV，30%；
· front time of discharge tr:0.8ns ,20%;
· current at 30ns:
indicated voltage（kV）×2A / kV,30%;
· current at 60ns:
indicated voltage（kV）×1A / kV,30%;
· preferred calibration level:2、4、6 and 8kV;
2. Indicated voltage.
	
	Compliance with the requirements of GB/T17626.2
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Annex E(normative)code:1205
CISPR 32-2015
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	A9/A10/
C.2.2.1
	Conducted disturbance at mains terminals

	Receiver

	Compliance with the requirements of CISPR16-1-1：2010 Clause4~Clause6:
2、 Frequency range: 0.15MHz-30MHz；
3、 Detector: QP、PK、AV;
4、 VSWR≤2.0（0dB RF attn）；VSWR≤1.2（10dB RF attn）；
5、 6dB Bandwidth:9kHz;
6、 Accuracy for sine wave: < 2dB;
7、 Pulse response.
	1、 VSWR;
2、 6dB Bandwidth;
3、 Accuracy for sine wave;
4、 Pulse response;
5、 Frequency;
6、 Amplitude.
	According to requirements of standards and CNAS, other below are the same as above.
	1. Meet the requirements of CISPR16-2-3：2010 6.2；The ambient level is at least 6dB below the limit.
2. Meet the requirements of CISPR32：2015 D.2；for table top EUT, GRP size≥2m*2m，and project the boundary of EUT 0.5m at least 0.5m.

	
	
	AMN
	Compliance with requirements of CISPR16-1-2：2003 clause 4 50Ω/50μH type V；
1、 AMN: 50Ω/50μH or 50Ω/50μH+5Ω, type V;
2、 0.15kHz-30MHz  Impedance of EUT port: meet table 2 of GB/T6113.102：2008, tolerance of  magnitude: ±20%; tolerance of phase: ±11.5°；
3、 Isolation: ≥40dB for 150kHz-30MHz;
4、 Series voltage drop :≤5% of mains voltage
5、 0.15MHz-30MHz voltage division factor.
	1、 Impedance and Phase of EUT port
2、 Voltage division factor.
	
	

	A11/A12/
C.2.2.1/C.4.1

	Asymmetric mode conducted emissions

	Receiver

	Compliance with requirements of CISPR16-1-1：2010 clause 4~clause6:
1、 Frequency range: 0.15MHz-30MHz；
2、 Detector: QP、PK、linear AV;
3、 VSWR≤2.0（0dB RF attn）；VSWR≤1.2（10dB RF attn）；
4、 6dB Bandwidth:9kHz;
5、 Accuracy for sine wave: < 2dB;
6、 Pulse response.。
	1、 VSWR;
2、 6dB Bandwidth;
3、 Accuracy for sine wave;
4、 Pulse response;
5、 Frequency;
6、 Amplitude.
	1 year
	1. Meet the requirements of CISPR16-2-3：2010 6.2；The ambient level is at least 6dB below the limit.
2. Meet the requirements of CISPR32：2015 D.2；for table top EUT, GRP size≥2m*2m，and project the boundary of EUT 0.5m at least 0.5m.

	
	
	AAN
	Compliance with the requirements of GB/T6113.102：2008 clause 7、GB/T9254:2008 9.6.2  or  GB/T17626.6-2008 for 0.15MHz-30MHz:
1、 Common impedance: 150Ω±20Ω 
Phase angle：0⁰±20⁰;
2、 Isolation between EUT and AE:
·  0.15〜1.5 MHz: >(35~55)dB;
·  1.5〜30 MHz:> 55dB。
3、 LCL:
· for Cat 3：
LCL(dB)=55-10lg(1+(f/5)2) 
tolerance：±3dB；
· for Cat 5 or better：
LCL(dB)=65-10lg(1+(f/5)2)
tolerance：
0.15MHz-2MHz：±3dB；
2MHz-30MHz：-3dB/+4.5dB.
· for Cat 6 or better：：
LCL(dB)=75-10lg(1+(f/5)2)
tolerance：
0.15MHz-2MHz：±3dB；
2MHz-30MHz：-3dB/+6dB.
4、 Accuracy of  voltage division factor:±1dB。
	1、 Isolation;
2、 LCL;
3、 Voltage division factor.
	
	

	
	
	Current probe

	Compliance with requirements of CISPR16-1-2：2003 5.1；
1、 Frequency range: 0.15MHz-30MHz；
2、 Insertion impedance: ≤1Ω;
3、 0.15MHz-30MHz Transfer impedance:
4、 Diameter of current probe: ≥15mm.
	Transfer impedance
	
	

	
	
	Capacitive voltage probe

	Compliance with requirements of GB/T 6113.102-2003 5.2.2；
1、 0.15MHz-30MHz voltage division factor；
2、 Minimum signal measured：44dBuV；
3、 Added shunt capacitance: ＜10pF;
4、 Diameter of voltage probe: ≥30mm.
	Voltage division factor 
	
	

	A13/ C.2.2.1/
C.4.2/
C.4.3
	Conducted differential voltage emissions

	Receiver

	Compliance with requirements of CISPR16-1-1：2010 clause 4~clause 5:
1、 Frequency range: 0.15MHz-2.15GHz；
2、 Detector: QP、PK;
3、 VSWR≤2.0（0dB RF attn）；VSWR≤1.2（10dB RF attn）；
4、 6dB Bandwidth: 120kHz、1MHz;
5、 Accuracy for sine wave: ±2dB（≤1GHz）和±2.5dB（＞1GHz）;
6、 Pulse response.。
	1、 VSWR;
2、 6dB Bandwidth;
3、 Accuracy for sine wave;
4、 Pulse response;
5、 Frequency;
6、 Amplitude.
	
	1. Meet the requirements of CISPR16-2-3：2010 6.2；The ambient level is at least 6dB below the limit.
2. Meet the requirements of CISPR32：2015 D.2；for table top EUT, GRP size≥2m*2m，and project the boundary of EUT 0.5m at least 0.5m.

	A2/A4/
C.2.2
	30MHz~1GHz radiated emission
	Receiver

	Compliance with requirements of CISPR16-1-1：2010 clause 4~ clause 5；
1、 Frequency range: 30MHz-1GHz；
2、 Detector: QP、PK;
3、 VSWR≤2.0（0dB RF attn）；VSWR≤1.2（10dB RF attn）；
4、 6dB Bandwidth:120kHz;
5、 Accuracy for sine wave:±2dB;
6、 Pulse response.
	1、 VSWR;
2、 6dB Bandwidth;
3、 Accuracy for sine wave;
4、 Pulse response;
5、 Frequency;
6、 Amplitude.
	
	Meet requirements of CISPR16-1-4：2010 5.2、5.3、5.4 and CISPR35:2015 C.3.4；
1. 3m、10m、Xm SAR(OATS)or FAR , X3m(≤1GHz)or X1m(1GHz), quiet zone big enough to accommodate EUT ;
2. The ambient level is at least 6dB below the limit.
3. NSA of OATS/SAC/FAR≤4.0dB; 
SA of FAR ≤4.0dB;
4. For OATS /SAC，GRP projects the boundary of EUT and antenna 1m at least
5. For FAR, quiet zone and antenna are away from surrounding absorbing materials 0.5m at least
6. Non-conductive(low ε) turntable: 0-360°,
7. Antenna tower: 1-4m ,H/V.

	
	
	Antenna

	1、 Frequency range 30MHz-1GHz；
2、 Calibrate according to ANSI C63.5-2006 in free space.
	Antenna factor
	
	

	A3/A5/
C.2.2 
	1~6GHz radiated emission
	Receiver

	Compliance with requirements of CISPR16-1-1：2010 Clause4~Clause6；
1、 Frequency range: 1GHz-6GHz；
2、 Detector: PK、 linear AV;
3、 VSWR≤2.0（0dB RF attn）；VSWR≤1.2（10dB RF attn）；
4、 6dB Bandwidth: 1MHz;
5、 Accuracy for sine wave:±2.5dB;
6、 Pulse response.
	1、 VSWR;
2、 6dB Bandwidth;
3、 Accuracy for sine wave;
4、 Pulse response;
5、 Frequency;
6、 Amplitude.
	
	Meet requirements of CISPR16-1-4：2010 5.4 and CISPR35:2015 C.3.4；
1. 3m or Xm FSOATS , X1m. The ambient level is at least 6dB below the limit.
2. VSWR of FAR≤6dB; quiet zone big enough to accommodate EUT;
3. Non-conductive(low ε) turntable: 0-360°,
4. Antenna tower: height adjustable ,H/V.

	
	
	Antenna

	1、 Frequency range 1GHz-6GHz；
2、 Calibrate according to ANSI C63.5-2006 in free space.
	Antenna factor
	
	

	A6/
C.2.2 
	Radiated emission from FM receiver
	Receiver

	Compliance with requirements of CSPR16-1-1：2010 Clause4~Clause5；
1、 Frequency range: 30MHz-1GHz；
2、 Detector: QP、PK;
3、 VSWR≤2.0（0dB RF attn）；VSWR≤1.2（10dB RF attn）；
4、 6dB Bandwidth:120kHz;
5、 Accuracy for sine wave:±2dB;
6、 Pulse response.
	1、 VSWR;
2、 6dB Bandwidth;
3、 Accuracy for sine wave;
4、 Pulse response;
5、 Frequency;
6、 Amplitude.
	
	Meet requirements of CISPR16-1-4：2010 5.2、5.3and CISPR35:2015 C.3.4；
1. 3m、10m、Xm SAR(OATS)or FAR , X3m(≤1GHz)or X1m(1GHz), quiet zone big enough to accommodate EUT ;
2. The ambient level is at least 6dB below the limit.
3. NSA of OATS/SAC/FAR≤4.0dB;
SA of FAR ≤4.0dB;
4. For OATS /SAC，GRP projects the boundary of EUT and antenna 1m at least
5. For FAR, quiet zone and antenna are away from surrounding absorbing materials 0.5m at least
6. Non-conductive(low ε) turntable: 0-360°,
7. Antenna tower: 1-4m ,H/V.

	
	
	Signal generator

	1、 Cover EUT FM band;
2、 Amplitude adjustable, specified levels of C.4.2.1 at EUT input impedance(75Ω usually) can be established.
	3、 Frequency；
4、 Output amplitude.
	
	

	
	
	Antenna

	1、 Frequency range 30MHz-1GHz；
2、 Calibrate according to ANSI C63.5-2006 in free space.
	Antenna factor
	
	

	A7/
C.2.2

	Emission from outdoor units of home satellite receiving system
	Receiver

	Compliance with requirements of CISPR16-1-1：2010 Clause4~Clause6；
1、 Frequency range: 30MHz-6GHz；
2、 Detector: QP、PK、 linear AV;
3、 VSWR≤2.0（0dB RF attn）；VSWR≤1.2（10dB RF attn）；
4、 6dB Bandwidth:120kHz\1MHz;
5、 Accuracy for sine wave:±2dB（≤1GHz）、±2.5dB（＞1GHz）;
Pulse response.
	1、 VSWR;
2、 6dB Bandwidth;
3、 Accuracy for sine wave;
4、 Pulse response;
5、 Frequency;
Amplitude.
	
	Meet requirements of CISPR16-1-4：2010 5.2、5.3、5.4 and CISPR35:2015 C.3.4；
1. 3m、10m、Xm SAR(OATS)or FAR , X3m(≤1GHz)or X1m(1GHz), quiet zone big enough to accommodate EUT ;
2. The ambient level is at least 6dB below the limit.
3. NSA of OATS/SAC/FAR≤4.0dB;
SA of FAR ≤4.0dB;
4. For OATS /SAC，GRP projects the boundary of EUT and antenna 1m at least
5. For FAR, quiet zone and antenna are away from surrounding absorbing materials 0.5m at least
6. Non-conductive(low ε) turntable: 0-360°,
Antenna tower: 1-4m ,H/V.
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Annex F(normative)code:1206
CISPR 35-2016
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Table 1.4/
4.2.1
	ESD                     
	ESD generator
	Compliance with the requirements of  IEC61000-4-2：2008 Clause 6:
1、 output voltage:≥4kV for contact discharge,
≥8kV for air discharge;
2、 tolerance of output v:±5%;
3、 polarity: +/-;
4、 holding time: ≥ 5s;
5、 discharge mode of operation: single;
6、 Contact discharge current waveform:see table 3 of IEC61000-4-2：2008.
	1. Contact discharge current waveform:
· first peak current:
indicated voltage（kV）×3.75A / kV，30%；
· front time of discharge tr:0.8ns ,20%;
· current at 30ns:
indicated voltage（kV）×2A / kV,30%;
· current at 60ns:
indicated voltage（kV）×1A / kV,30%;
· preferred calibration level:2、4、6 and 8kV;

2. Indicated voltage.

	
	Compliance with  requirements of  IEC61000-4-2：2008 Clause 7 and the following:
1、 Ambient temperature :15-35℃
2、 Relative humidity:30%-60%;
3、 Atmosphere pressure:86kPa-106kPa；
4、 GRP;
· thickness
≥ 0.25mm，Cu or Al；
≥ 0.65mm，others；
· Size
≥EUT (VCP or HCP)size +0.5m；
5、 HCP
· thickness and material:
same as GPR；
· Size：1.6 m × 0.8 m；
6、 VCP
· thickness and material:
same as GPR；
· Size：0.5 m × 0.5 m；
7、 Non-mental support
· 0.8m high(table-top)；
· 0.05m~0.15m（floor-standing）；
8、 Isolation with 0.5mm thickness ；
9、 Minimum distance between EUT and lab wall or other metal structure:0.8m.

	Table 1.2/
Table 1.3/
4.2.2.2
	Continuous RF electromagnetic field disturbances

	Test system
	Compliance with requirements of IEC61000-4-3：2008/AMD1:2007/AMD2:2010 .
	SAR：
1、 Size of SAR: FU area  big enough to accommodate EUT ;
2、 For an assumption plane, fields at 12 points of 16 points are within 0-6dB;
3、 Absorb materials used on the floor between EUT and antenna;
4、 SAR has good filters and shielded door;
5、 Insulation support:
· 0.8m high for table top EUT,
·  0.05~0.15m high for floor standing EUT.

1、 TEM waveguide:
   Meet requirements of IEC61000-4-20：2010,
· 80~1000MHz；
· TEM mode inside;
· The magnitudes of the secondary (unintended) electric field components shall be at least 6 dB less than the primary component of the electric field, over at least 75 % of the tested points in a defined cross-section of the TEM waveguide (perpendicular to the propagation direction). For this 75 % of test points, a primary electric field component tolerance greater than(0-/6+)dB up to(0-/10+)dB, or a secondary electric field component level up to –2 dB of the primary field component, is allowed for a maximum of 5 % of the test frequencies (at least one frequency),The maximum size of an EUT is related to the size of the “usable test volume” in the TEM waveguide. The usable test volume of the TEM waveguide depends on the size, geometry,and the spatial distribution of the electromagnetic fields.
2、 Reverberation chambers(RVC)
Meet requirements of IEC61000-4-21：2011.
The lowest working frequency depends on the size of RVC, e.g., room-sized RVCs (75 m3 ~100 m3) are typically operated from 200 MHz to 18 GHz without limitations. 
A cube volume is chosen in the center of RVC. 3 measurements are required at each one of eight locations for three mutually perpendicular orientations. Based on measurements and data statistical analysis at multiple frequencies and places , the FU of this volume can be determined.
  The requirements of FU:
f     Standard deviations
 of E field  
＜100MHz      ＜4dB
100~400MHz    4dB~3dB
＞400MHz       ＜3dB.

	
	
	RF signal generator
	1、 Output at 80-1000MHz1.8/1.6/3.5/5GHz; Modulation: AM,80 %,1 kHz;
2、 Step :programmable and manual; Step size: preferred not to exceed 1 % of the preceding frequency value; or not exceed 4 % of the preceding frequency value with 2 times of the specified test levels;
3、 Dwell time:not be less than the time necessary for the EUT to be exercised and to respond, but shall in no case be longer than 5 s;
4、 The above AM signals can output at 80/120/160/230/434/460/600/863 and 900MHz（±1%）.
	1、 Frequency;
2、 Amplitude;
3、 Modulation

	
	

	
	
	Power amplifiers
	1、 Frequency range:80-1000MHz, 1.8/1.6/3.5/5GHz;
2、 3 V/m can be established at 3m away from EUT;
3、 Electrical fields produced by harmonics are at least 6 dB below that of the fundamental.
	1. Output power at 1dB compression point;
2. Harmonics and spurious signals
3. Gain
	
	

	
	
	Field generating antennas
	1、 Frequency range 80MHz-1GHz、1.8/1.6/3.5/5GHz；
2、 Polarization: H/V.
	VSWR
	
	

	
	
	Field strength meter
	1、 Frequency range 80MHz-1GHz、1.8/1.6/3.5/5GHz；
2、 Directivity: isotropic;
3、 Appropriate sensitivity 
4、 Fibre optic link to the indicator outside the chamber.
	1、 Frequency response;
2、 Amplitude;
3、 Linearity.

	
	

	Table 2.1/
Table 3.1/
Table 4.1/
4.2.2.3
	Continuous induced RF disturbances

	Test system
	Compliance with requirements of IEC61000-4-6:2008.
	1. EUT is on the GRP with a  0.1m insulation support;
2. 0.1m-0.3m distance between EUT and CDN;
3. The EUT clearance from any metallic objects shall be at least 0,5 m.

	
	
	RF signal generator
	1、 Frequency range:0.15-80MHz;
2、 AM,80 %,1 kHz
3、 Step :programmable and manual; Step size: preferred not to exceed 1 % of the preceding frequency value; or not exceed 4 % of the preceding frequency value with 2 times of the specified test levels;
4、 Dwell time:not be less than the time necessary for the EUT to be exercised and to respond, but shall in no case be longer than 5 s;
5、 The above AM signals can output at 0.2/1/7.1/13.56/21/27.12 and 40.68MHz（±1%）MHz
	1、 Frequency;
2、 Amplitude;
3、 Modulation.

	
	

	
	
	Power amplifiers
	1、 Enough output, test levels can be established with CND/current injection probe/EM coupling clamp between 0.15-80MHz;
2、 The output of combination of signal generator and amplifier has harmonics and distortion 15dB at least below fundamental.
	1、 Output power at 1dB compression point;
2、 Harmonics and spurious signals
3、 Gain
	
	

	
	
	Attenuator
	1、 Z0=50Ω；
2、 IL=6dB with enough rated power
	Attenuate value
	
	

	
	
	CDN

	1、 Frequency range:0.15-80MHz;
2、 Common mode impedance of CDN:
0.15~26MHz: 150Ω±20Ω;
26~80MHz: 150Ω -45Ω/+60Ω
	Common mode impedance at terminal
	
	

	
	
	Current clamp
	Transmission loss≦ 1dB between 0.15-80MHz
	Transmission loss between 0.15-80MHz
	
	

	
	
	EM clamp
	1、 Frequency range:0.15-80MHz;
2、 Directivity ≥ 10 dB, above 10 MHz
	1. Coupling factor between 0.15-80MHz;；
2. Directivity.
	
	

	
	
	Decoupling network
	1、 Inductance：280uH@150kHz;
2、 Reactance
150kHz~26MHz: ≥260Ω；
26~80MHz: ≥150Ω
	Reactance

	
	

	Table 1.1/
4.2.3
	Power-frequency magnetic fields
	Current source
	1、 Field strength of ≧1A/m  at power frequency can be established;
2、 Total distortion factor of the output current:  ＜8%
	1. Output current;
2. Total distortion factor of the output current
	
	

	
	
	Inductive coil
	Field strength of 1A/m at power frequency can be established.
	Coil factor
	
	

	Table 2.5/
Table 3.3/
Table 4.5/
4.2.4
	EFT
	Test system and  facility
	Compliance with the requirements of GB/T 17626.4：2008 clause6.
	
	
	Compliance with the requirements of GB/T 17626.4：2008 clause 7：
1、 GRP
a) thickness >0.25mm for Cu or Al plate;
b) thickness >0.65mm for other plate;
c) L*W: 1m╳1m at least,
depends on EUT \ test equipment and the distance between them,the GRP shall project beyond the EUT by at least 0,1 m on all sides .
   GRP shall be connected to the protective earth.
2、 Test table for table top EUT: Insulating material ,0.8m high.
3、 Insulating support for floor-standing EUT: 0.1m thick, L*W depends on EUT
4、 Insulating support for cable under test
5、 The minimum distance between the EUT and all other conductive structures (e.g. the walls of a shielded room), except the ground reference plane shall be more than 0,5 m.

	
	
	EFT generator
	1. Open circuit output voltage :0.25～1kV；
2. Polarity : +/-；
3. DC-blocking capacitor inside generator:
10nF±20％；
4. Output type: coaxial, 50Ω；
5. Repetition frequency of impulse:
 5kHz ±20％；
7. Burst duration：15ms±20% at 5kHz；
(0,75±0,15) ms at 100 kHz
7. Burst period：  300ms±20％；
8. Relation to a.c. mains:asynchronous
9. Waveforms shall meet the requirements of the right column.

	1. For 50Ω load:
· Rise time tr:5 ns ± 30 %；
· Duration td: 50 ns ± 30 %；
· Peak voltage: Vset÷2，± 10%.
2. For 1kΩ load:
· Rise time tr:5 ns ± 30 %；
· Duration td: 35～150ns；
· Peak voltage: Vset×0.95 ，± 20 %.
3. Test load impedance:
· 50 Ω ± 2 %
· 1 000 Ω ± 2 % in parallel with ≤ 6 pF.
	
	

	
	
	Coupling/decoupling network for ac/dc power port
	1. Coupling capacitors: 33 nF;
2. Coupling mode:common mode.

	Each individual output of the CDN (normally connected to the EUT) is terminated in sequence with a 50Ω load while the other outputs are open. Requirements for every waveform are the same as the output of the generator. 
	
	

	
	
	Capacitive coupling clamp
	1、 Typical coupling capacitance between cable and clamp: 100 pF to 1 000 pF;
2、 Usable diameter range of round cables: 4 mm to 40 mm;
3、 Insulation withstand capability: 5 kV (test pulse: 1,2/50 μs).
	Only structure and size are needed to check right now.
	
	

	Table 2.4/
Table 3.2/
Table 4.4/
4.2.5
	Surges
	1,2/50 μs combination wave generator
	Compliance with requirements of GB/T 17626.5-2008 6.1：
1、 Voltage range: 0.5kV〜2kV at least;
2、 Polarity: positive and negative;
3、 Phase shifting: 0° to 360°,  ±10°;
4、 Repetition rate :1 per minute or faster;
5、 Effective output impedance 2 Ω ± 10 %;
6、 Open circuit output waveform of the surge voltage:
front time: 1.2μs; 
time to half value: 50μs
7、 Short circuit output waveform of the surge current:
front time: 8μs; 
time to half value: 20μs
8、 Output terminal: floating.
	The characteristics of the generator shall be measured under open-circuit conditions (load greater than or equal to 10 kΩ) and under short-circuit conditions (load smaller than or equal to 0,1 Ω) at the same charge voltage.
1. Open circuit output waveform of the surge voltage:
· front time: 1.2μs ± 30%; 
· time to half value: 50μs± 20%;
· tolerance of peak voltage:±10%;
2. Short circuit output waveform of the surge current:
· front time: 8μs ± 20%; 
· time to half value: 20μs± 20%;
· tolerance of peak current:±10%;
	
	GRP is not necessary usually; but necessary when:
· GRP is used following EUT installation condition;
· gas arrestors coupling method is used for high frequency signal lines;
· tests applied to shielded lines and to apply potential differences according to 7.6.1 and fig 17 .

	
	
	10/700μs combination wave generator
	Compliance with requirements of GB/T 17626.5-2008 6.2：
1. Voltage range: 0.5kV〜4kV at least;
2. Polarity: positive and negative;
3. Repetition rate :1 per minute or faster;
4. Effective output impedance 40 Ω ± 10 %;
5. Open circuit output waveform of the surge voltage:
front time: 10μs; 
time to half value: 700μs
6.  Short circuit output waveform of the surge current:
front time: 5μs; 
time to half value: 320μs
	The characteristics of the generator shall be measured under open-circuit conditions (load greater than or equal to 10 kΩ) and under short-circuit conditions (load smaller than or equal to 0,1 Ω) at the same charge voltage.
1. Open circuit output waveform of the surge voltage:
· front time: 10μs ± 30%; 
· time to half value: 700μs± 20%;
· tolerance of peak voltage:±10%.
2. Short circuit output waveform of the surge current:
· front time: 5μs ± 20%; 
· time to half value:3 20μs± 20%;
· tolerance of peak current:±10%.
	
	

	
	
	CDN for a.c./d.c. lines 
	1、 For line-to-line coupling:18μF capacitive coupling;
2、 For line-to-ground coupling:9μF +10Ω RC in series coupling;
3、 decoupling inductance:should not exceed 1,5 mH;
4、 The residual surge voltage on the power supply inputs of the decoupling network when the EUT is disconnected shall not exceed 15 % of the applied test voltage or twice the rated peak voltage of the coupling/decoupling network, whichever is higher.
5、 The residual surge voltage on non-surged lines shall not exceed 15 % of the maximum applicable test voltage when the EUT is disconnected and the input of the coupling /decoupling network is open circuit.
	1. Open circuit output waveform of the surge voltage,measured at EUT port while mains and EUT port are open:
· DM coupling:
-front time: 1.2μs ± 30%; 
-time to half value (changeable with rated current of CDN): 
＜25A     40～60μs；
25～60A   35～60μs；
60～100A  30～60μs;
· CM coupling:
-front time: 1.2μs ± 30%; 
-time to half value (changeable with rated current of CDN): 
＜25A     25～60μs；
25～60A   20～60μs；
60～100A  15～60μs
2. Short circuit output waveform of the surge current, measured at EUT port while mains port open and EUT port short:
· DM coupling:
-front time: 8μs ± 20%; 
-time to half value：20μs± 20%
· CM coupling:
-front time: 2.5μs ± 30%; 
-time to half value：25μs± 30%
	
	

	
	
	CDN for interconnection lines


	When CDN is applied,surge can be coupled to EUT port while not influencing the operation between EUT and AE.
	1、 CDN using capacitors
· Recommended coupling element parameters
R=40Ω,C=0.5uF
· decoupling element parameters: L=20mH;

2、 CDN using clamping devices
· Recommended coupling element parameters:
R=40Ω;
· decoupling element parameters: L=20mH;

3、 CDN using avalanche devices
· Recommended coupling element parameters:
R=40Ω;
· decoupling element parameters: L=20mH;
	
	

	
	
	CDN for coupling to symmetrical lines

	When CDN is applied,surge can be coupled to EUT port while not influencing the operation between EUT and AE.
	· Recommended coupling element parameters:
Rm2=n*40Ω（n is the number of conductor line）,Rm2＜250Ω
· decoupling element parameters: L=20mH;
	
	

	
	
	CDN for high-speed communication lines
	1、 When CDN is applied,surge can be coupled to EUT port while not influencing the operation between EUT and AE.
2、 Meet the requirements of fig 15 of the standard.
	Isolation resistors Rc and Rd are 80Ω


	
	

	Table 4.2/
Table 4.3/
4.2.6
Table 2.2/
Table 2.3/
4.2.7
	Voltage dips and interruptions
	Test system
	Compliance with the requirements of GB/T 17626.11-2008 6.1.1.
	Compliance with requirements of GB/T 17626.11-2008 8.1.1：
The relative humidity needed to control to prevent from condensation on the EUT or the test equipment.

	
	
	Signal generator
	1、 Tolerance of output voltage at no load：±5%；
2、 Voltage change with load:
100 % output, 0 A to 16 A, <5%;
80 % output 0 A to 20 A, <5%;
70 % output, 0 A to 23 A, <5%;
40 % output, 0 A to 40 A, <5%;
3、 Output current capability
16 A r.m.s. per phase at rated voltage. 20 A at 80 % of rated value for a duration of 5 s. 23 A at 70 % of rated voltage and 40 A at 40 % of rated voltage for a duration of 3 s.
4、 Peak inrush current capability
Not limited by the generator. Maximum peak capability :
≤1 000 A for 250 V to 600 V mains,
≤500 A for 200 V to 240 V mains,
or≤ 250 A for 100 V to 120 V mains.
5、 Instantaneous peak overshoot/undershoot of the actual voltage, generator loaded with 100  resistive load:  <5 % of UT
6、 Voltage rise (and fall) time tr (and tf), , during abrupt change, generator loaded with 100  resistive load:  1μs~5μs
7、 Phase shifting (if necessary):0~360〫； 
8、 Zero crossing control of the generators：±10〫。
	1.frequency;
2.Output voltage;
3.Phase;
4.Rise time and down time
5.Current.
	
	

	
	
	Power source
	The frequency of the test voltage shall be within ± 2% of rated frequency.
	frequency
	
	

	4.2.7/
Table A.2/
Table A.3

	Broadband impulsive conducted disturbances

	Test system
	1、 It is based upon the CDN method defined in IEC 61000-4-6:2008, but with the signal generator replaced by a generator capable of producing bursts of white noise. 
2、 Signals can be generated at the signal port of CDN:
Repetitive broadband impulse noise disturbances :
· Frequency and level：
0.15~0.5MHz，107dBuV;
0.5~10MHz, 107~36dBuV;
10~30MHz,36~30dBuV;
· Burst duration:0.7ms;
· Burst period：8.3ms(60Hz)/10ms(50Hz).
Isolated broadband impulse noise disturbances:
· Impulse frequency:0.15~30MHz;
· Test Level:110dBuV;
· Burst duration：0.24ms、10ms、30ms；
The ratio of the peak value to the rms value of the signal at the CDN input port shall be at least 4,0.
	
	Meet requirements of IEC61000-4-6:2008 clause 7.
5. EUT is on the GRP with a 0.1m insulation support.
6. EUT-CDN distance: 0.1m-0.3m;
7. The clearance between EUT and surrounding objects is 0.5m at least.

	
	
	Repetitive broadband impulse signal generator 
	· Impulse frequency：0.15~30MHz；
· Impulse burst duration：0.7ms;
· Impulse burst period：8.3ms(60Hz)/10ms(50Hz).
	Frequency；
Amplitude；
Time
	
	

	
	
	Isolated broadband impulse signal generator
	· Impulse frequency：0.15~30MHz;
· Impulse burst duration：0.24ms、10ms、30ms.
	Frequency；
Amplitude；
Time

	
	

	
	
	Amplifier

	1、 Frequency response curve (including CDN) fluctuates less than 3 dB over 150kHz~30MHz or the highes frequency of xDSL, whichever is less; 
2、 Enough output power;
3、 Harmonics and distrubances.
	Output power at 1 dB compression point;
Gain

	
	

	
	
	CDN
	1、 Appropriate CDN for xDSL port;
2、 Impedances of CDN EUT port meet requirements of IEC61000-4-6:2008;
3、 LCL value ≥60dB（ CDN with LCL value < 60dB can be used if test results pass limits）
	Impedance of CDN EUT port;
LCL value.
	
	

	
	
	Spectrum analyzer

	1、 Frequency range: 0.15~30MHz;
2、 Detector: PK;
3、 RBW: 10kHz;
4、 VBW: 10kHz.
	Frequency;
Amplitude;
Attenuator.
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Annex G(normative)code:1207
GB4343.1；CISPR14-1；EN55014-1；J55014-1
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Clause 5
	Continuous disturbance voltage：
mains port
	Measurement receiver
	1、 The receiver specification covers the frequency range 150 kHz to 30 MHz；
2、 For frequency range 150 kHz to 30 MHz，reference bandwidth required for measurement receiver with quasi-peak、peak and average detector is 9 kHz
3、 Sine-wave voltage accuracy shall be better than ±2 dB；
4、 Quasi-peak、peak and average detector all comply  with GB/T 6113.101
	1.（Relative / Absolute）pulse response
2.  Voltage-frequency response
3. 6dB bandwidth
4. RF attenuation

	1 year
	1. Background noise shall meet the standard.
2. If the measurement is carried out in shielded room, the requirement of CNAS-CL016 should be met.
3. RGP shall be at least 2m × 2m in size and extends at least 0.5m beyond the EUT boundaries.
4. Floor standing EUT shall be placed on an insulation pallet at a height of 0.1m above a horizontal RGP and kept at least 0.8m from any other earthed conducting surface. 
5. Table-top EUT shall be placed at a distance of 0.4m from a RGP and kept at least 0.8m from any other earthed conducting surface. 
6. Provide necessary control for ventilation， temperature and humidity.
7. Drainage function (For washing machine) 

	
	
	Pulse limiter
	1． Input impedance shall be 50Ω
2． The effective working frequency covers the frequency range 150 kHz – 30 MHz
	1. Insertion loss in the frequency range 30 MHz to 150 MHz
	
	

	
	
	AMN
	1、 The artificial mains V-network 50Ω/50μH as defined in Clause 4 of GB/T 6113.102 shall be used. 
2、 The specification shall cover the frequency range 150 kHz to 30 MHz for use and the AMN shall have the impedance versus the frequency characteristic shown in Table 2 of GB/T 6113.102. Tolerances of ± 20% for the magnitude and ± 11.5° for the phase are permitted.
3、 Basic isolation at least of 40 dB should be fulfilled for the frequency range 150 kHz to 30MHz.
	1. Voltage division factor；
2. Impedance measured at an EUT terminal
	
	

	
	
	RF cable
	1． Input impedance shall be 50Ω
2． The effective working frequency covers the frequency range 150 kHz – 30 MHz
	
	
	

	
	
	Artificial hand（may be incorporated in the housing of the AMN）
	1、 A capacitor of 220pF in series with a resistor of 510Ω；
2、 One terminal connected to the reference ground；
3、 Metal foil with the size meets requirements.
	
	
	

	Clause 5
	continuous disturbance voltage: load terminal and additional terminals
	Measurement receiver
	It shall be same as measurement receivers for disturbance voltage at mains port.
	1. (Relative / Absolute) pulse response
2. Voltage-frequency response
3. 6dB bandwidth
4. RF attenuation
	
	As above

	
	
	Voltage probe
	The voltage probe contains a resistor having a resistance value of at least 1 500 Ω in series with a capacitor with a reactive value negligible to the resistance. (in the range 150 kHz to
30 MHz)
	Insertion loss
	
	

	Clause 5
	Discontinuous disturbance voltage
	Discontinuous disturbance analyzer 
	1. It shall comply with GB/T 6113.101；
2. The analyzer shall be equipped with 4 channels (0.15、0.5、1.4、30MHz) to assess the quasi-peak amplitude of a disturbance，with 50Ω input impedance；
3. The accuracy of duration measurements shall be not worse than ±5 %
4. Each channel has to pass the performance check with all 12 kinds of the waveforms (test pulses) in Table 14 of GB/T 6113.101.
5. Each channel has to pass the performance check with all 12 additional kinds of the waveforms (test pulses) required in Annex F of GB/T 6113.101.
	1. Test pulses (Click)
2. (Relative / Absolute) pulse response
3. Voltage-frequency response
4. 6dB bandwidth
5. RF attenuation 
6. Time、amplitude、frequency
	
	As above

	Clause 6
	Disturbance power
	Measurement receiver
	1. The receiver specification covers the frequency range 30 MHz to 300 MHz；
2. For frequency range 150 kHz to 30 MHz，Reference bandwidth(6dB) required for measurement receiver with quasi-peak、peak and average detector is 120 kHz
3. Sine-wave voltage accuracy shall be better than ±2 dB；
4. Quasi-peak、peak and average detector all comply with GB/T 6113.101
	1. (Relative / Absolute) pulse response
2. Voltage、frequency response
3. 6dB bandwidth
4. RF attenuation 
	
	1. Background noise shall meet the standard.
2. If the measurement is carried out in shielded room, the requirement of CNAS-CL016
3. The shielded room shall accommodate an insulation slot with length of at least 6m and height of at least 0.8m. 
4. EUT shall be kept at more than 0.4m from any other metal obstacles.
5. Floor standing EUTs shall be placed on an insulation pallet at a height of 0.1m above the ground；
6. EUTs that are not floor standing shall be placed on an insulation table and at a distance of 0.8m from the ground.

	
	
	Absorbing clamp
	1、 It shall comply with clause 4 of GB/T 6113.101；
2、 The receiver specification covers the frequency range 30 MHz to 300 MHz；
3、 The actual clamp factor (CFact) of the absorbing clamp assembly shall be determined
4、 The decoupling factor shall be at least 21 dB for the whole frequency range
5、 The length of the clamp housing shall be 600 mm ± 40 mm
6、 A 50 Ω RF attenuator of 6 dB shall be used directly at the clamp output.
	1. Correction factor
2. 50 Ω RF attenuator of 6 dB, see GB/T 6113.103
	
	

	
	
	RF coaxial cable
	1． Input impedance shall be 50Ω
2． The effective working frequency covers the frequency range 30MHz to 300 MHz
	
	
	

	
	
	ferrite clamp (If applicable)
	1、 It shall be placed at the distance of 6 m from the EUT to reduce noise except from the power supply.
2、 The decoupling factor for the ferrite clamp shall be at least 30 dB over the frequency band；
	Attenuation characteristic, see GB/T 6113.103
	
	

	4.1.3
	Field strength of radiated disturbance 
	Measurement receiver
	1、 The specification covers the frequency range 30 MHz to 1 GHz；
2、 It shall include measurement receiver with quasi-peak and peak detector, and reference bandwidth(6dB) required is 120 kHz；
3、 Sine-wave voltage accuracy shall be better than ±2 dB；
4、 Quasi-peak and peak detector both comply with GB/T 6113.101
	1. (Relative / Absolute) pulse response
2. Voltage-frequency response
3. 6dB bandwidth
4. RF attenuation
	
	1. SAC(or OATS) with measurement distance 3m, 10m or longer .Background noise shall meet the standard.
2. Chamber NSA value shall be within 4.0 dB. And the quiet zone meets the requirement for EUT size.
3. EUT placed on the turntable shall be able to rotated about its center location through 360°
4. For the antenna tower, the receive antenna height shall be adjustable (typically between 1 m and 4 m), and the direction shall be able to be varied for vertical and horizontal polarization measurements.

	
	
	Broadband antenna
	4、 The effective working frequency covers the frequency range 30MHz to 1 GHz.
5、 It shall comply with 4.5.2 of GB/T 6113.104；
	Antenna parameter
	5、 
	6、 

	
	
	RF cable
	1、 Input impedance shall be 50Ω；
3． The effective working frequency covers the frequency range 30MHz to 1 GHz.
	
	
	




GB17625.1,IEC61000-3-2,EN61000-3-2
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	
	Harmonic current
	Pure power supply
	1、 The stability of output voltage shall be within ±2.0 %，and the stability of frequency shall be within ± 0.5 %.
2、 The three-phase power supply should ensure that the phase angle between the two phases is 120 ° ± 1.5 °
3、 2 to 40 harmonic components of the output voltage shall not exceed the proportion specified in GB17625.1 A.2 (C) when the device is tested with a load.
4、 The output voltage peak value shall be between 1.40 and 1.42 times that of its rms value and appear at a phase angle of 87° to 93°.
	1、Voltage stability
2、Frequency stability
3、Harmonic components of the output voltage
  
blassom
	
	No special requirement

	
	
	Harmonic current analyzer
	1、 It should comply with requirements of IEC61000-4-7；
2、 The accuracy of voltage, current and power measurement shall meet the requirement of the table below.
[image: ]
	1、The frequency response of voltage measurement
2、The accuracy of voltage measurement
3、The frequency response of current measurement
4、The accuracy of current measurement
5、The accuracy of power measurement
	
	



GB17625.2, IEC61000-3-3,EN61000-3-3
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	
	Voltage fluctuations and flicker
	Pure power supply
	1. The internal resistance of the power supply plus circuit impedance shall be equal to the reference impedance (0.4 Ω + 0.25 j). The stability and tolerance of the total impedance shall be sufficient to ensure ± 8% system accuracy throughout the evaluation process;
2. The power supply voltage is maintained within ±2% of the nominal value;
3. The frequency shall be (50 ± 0.25) Hz
4. The total harmonic distortion of the power supply voltage should be less than 3%;
	1、Voltage stability
2、Frequency stability
3、Harmonic components of the output voltage 
	1 year
	No special requirement

	
	
	Flicker analyzer
	1、 The accuracy of voltage measurement shall achieve ±1% or better；
2、 The error of phase measurement shall be not greater than ±2°
3、 The accuracy of measurement for relative voltage variation d shall be better than ±8% system accuracy for the maximum value dmax；
	1、The accuracy of voltage measurement
2 Pst=1(Square waveform)

	1 year
	



[bookmark: _Toc536574219]
Annex H(normative)code:1208
GB4343.2,CISPR14-2,EN55014-2
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Chapter 5.1
	Electrostatic discharge immunity 
	ESD generator
	Should fully comply with the requirements of Chapter 6 of GB/T 17626.2:
1. energy storage capacitance: 150 pF ± 10 %; 
2. discharge resistance: 330 Ω± 10 %;
3. charging resistance: 50-100MΩ;
4. output voltage: up to 8 kV (nominal) for contact discharge;up to 15 kV (nominal) for air discharge;
5. tolerance of the output voltage indication: ± 5%;
6. polarity of the output voltage: positive 
and negative (switchable);
7. holding time: at least 5s;
8. discharge, mode of operation: single 
discharge (time between successive
discharges at least 1 s);
9. The measurement of discharge current waveform should meet the requirements. 
	1. Using the current-sensing
transducer specified in standard
appendix B, the measurement of
contact discharge current waveform of electrostatic discharge generator 
should conform to the requirements:
First peak current of discharge（10%）: Voltage setting value（kV）×3.75A / kV；
Wavefront time of discharge current tr：0.7~1ns；
Current at 30 ns (±30 %): Voltage
setting value （kV）×2A / kV；
Current at 60 ns (±30 %): Voltage
setting value （kV）×1A / kV；
It is recommended to test at set
voltages of 2, 4, 6, and 8kV.
2. Validation of Voltage Settings.
	
	1. ambient temperature:
15 °C to 35 °C;
2. relative humidity: 30 % to 
60 %;
3. atmospheric pressure: 86 kPa (860 mbar) to 106 kPa (1 060 mbar).
4. A ground reference plane shall be provided on the floor of the laboratory. It shall be a metallic sheet (copper or aluminium) of 0,25 mm
minimum thickness; other metallic materials may be used but they shall have at least 0,65 mm minimum thickness.The minimum size of the reference plane is 1 m 2 , the exact size depending on the dimensionsof the EUT. It shall project beyond the EUT or coupling plane by at least 0,5 m on all sides,and shall be connected to the protective grounding system.
5. A horizontal coupling 
plane (HCP), 1,6 m × 0,8 m, shall be placed on the table. Material and thickness of 
reference ground plate. The EUT and cables shall be isolated from the coupling 
plane by an insulating
support 0,5 mm thick.
6. The size of vertical 
coupling plate is 0.5 m *0.5 m, and the material and thickness are the same as the reference ground plate (considering that there are two types of test equipment, table-top equipment and
floor-standing
equipment, the vertical 
coupling plate should accord 
with the characteristics of
these two kinds of 
equipment. One kind of
coupling plate with adjustable height off the ground is used for the test of ground equipment; the other kind of coupling plate with fixed height is used for the test of desktop equipment).
7. The horizontal and vertical
coupling planes shall be 
connected to the GRP via a
cable with a 470 kΩ resistor
located at each end.
8. For table-top equipment, the test set-up shall consist of a Insulation test table (for example, a wooden table), 0,8 m high, standing on the ground reference plane.
A horizontal coupling plane (HCP), 1,6 m × 0,8 m, shall be placed on the table.
9. For floor-standing
equipment, the EUT and cables shall be isolated from the ground reference plane by an insulating support about 0,1 m thick. Its size should be at least the same as the shape of the
equipment to be tested in the future.
1. A distance of 1 m
minimum shall be provided between the equipment under test and the walls
of the laboratory and any other metallic structure.

	Chapter 5.1
	Electrical fast transient/burst immunity
	Burst generator
	Should fully comply with the requirements of Chapter 6 of GB/T 17626.4:
1. Open-circuit output voltage of generator: 0.25～4kV；
2. Polarity:  positive/negative;
3. Dynamic output impedance of generator: 50Ω±20%；
4. Built-in d.c. blocking capacitor of 
generator: 10nF±20％；
5. Output type of generator: coaxial, 50 Ω;
6. Repetition frequency of the pulse:
 5kHz ±20％，
  100kHz ±20％；
7. burst duration: 15 ms ± 20 % at 5 kHz
0,75 ms ± 20 % at 100 kHz;
8. burst period: 300ms±20％；
9. relation to power supply: asynchronous;
10. The output waveform should meet the measurement requirements of the right standard.

	1.into 50 Ω load:
rise time tr: 5 ns ± 30 %
duration td : 50 ns ± 30 %
peak voltage: Set voltage÷2, ±10 %
2. into 1 000 Ω load:
rise time tr: 5 ns ± 30 %；
duration td : 35～150ns；
peak voltage: Set voltage×0.95 ，
± 20 %。
test load:
50 Ω load, accuracy± 2 %
1000Ω load, accuracy± 2 %, in parallel with ≤ 6 pF.
	
	1. The ground reference
 plane shall be a metallic sheet (copper or aluminium) of 0,25 mm minimum
thickness; other metallic 
materials may be used but they shall have 0,65 mm
minimum thickness.
The minimum area of the
ground reference plane is 1 m × 1 m. The actual size depends on the dimensions of the EUT. The ground
reference plane shall project beyond the EUT by at least 0,1 m  on all sides.
If the table test equipment is to be considered in the future, the reference grounding plate shall also consider the size of the test table to meet the requirement that each side is at least 0.1m larger than the outer edge of the test table.
The reference ground plate shall be connected to the protective ground of the laboratory.
2. Insulating material for test equipment (such as wood desktop) made of insulating table height is 0.8m.
Considering the GB/T 17626.4 standard has been revised, and the majority of products standard has not been revised, the test in the transition period convergence of the old and new standards, in order to meet the needs of the new standard, In addition, a 1.6m 0.8m reference grounding plate should be equipped on the test table, as well as a 0.1m high insulation platform for equipment placement.
Desktop reference ground plane and ground reference ground plane with grounding wire interconnect.
3. For floor-standing
equipment, the EUT and cables shall be isolated from the ground reference plane by an insulating support about 0,1 m thick. The corresponding size depends on the maximum equipment tested.
4. For the placement of the tested cables, the laboratory should also be equipped with two insulated cable placement racks of 1 m and 0.5 m in length and 0.1 m in height. Among them, 1 m long shelf is for the old version of the standard, while 0.5 m long shelf is for the new version of the standard.
5. A distance of 0.5 m
minimum shall be provided between the equipment under test and the walls
of the laboratory and any other metallic structure.

	
	
	Coupling/decoupling network for a.c./d.c. mains supply port
	1. coupling capacitors:  33nF;
2. coupling mode: common mode.
	To match the output of the network with 50 Ω load checking the output waveform, each of the output waveform are consistent with the requirement of generator output.
	
	

	
	
	Capacitive coupling clamp
	1. typical coupling capacitance between cable and clamp: 100 pF to 1 000 pF;（see IEC 61000-4-4：2009 Ed. 3.0，CD）；
2. usable diameter range of round cables: 4 mm to 40 mm;
3. insulation withstand capability: 5 kV (test pulse: 1,2/50 µs).
	At present, only structural and dimensional checks are carried out.
In the future (see IEC 61000-4-4:2009, Ed. 3.0, CD), the output waveform of the coupling clamp may be checked.
	
	

	Chapter 5. 3，5.4
	Immunity to conducted disturbances,
induced by radio-frequency fields
	Test generator  
	1. Output frequency0.15-230MHz;
2. 80 % amplitude modulated with a 1 kHz sine wave;
3. The scanning step is adjustable and should not exceed 1% of the previous frequency value.
4. Residence time procedure djustable .The dwell time shall not be less than the time necessary for the EUT to be exercised and to respond, but shall in no case be less than 0,5 s.
	1. frequency
2. Output amplitude
3. modulation
	1、 
	2、 The equipment to be tested is placed on an insulating support of 0,1 m height
3、 above a reference ground plane. The distance between the test equipment and the coupling and/or decoupling network is 0.1m-0.3m.

	
	
	Broadband power amplifier
	1. Ensure that the output voltage level of CDN output 0.15-230MHz reaches level 2 (3*1.8V continuous wave);
2. Ensure that the voltage level of the electromagnetic coupling clamp coupled to the signal and the control line reaches one level (1*1.8V continuous wave).
	
	
	

	
	
	attenuator
	1. Z0=50Ω；
2. Insertion loss=6dB
	1. Decrement
	
	

	
	
	CDN-M1 (single
wire)
CDN-M2 (two
wires)
CDN-M3 (three 
wires)
CDN-M5（five
wires）

	1. Effective working frequency 
0.15-230MHz;
2. common mode impedance  of coupling
and decoupling devices meets  the
 requirements of the table below
	
	Frequency band

	Parameter
	0.15MHz~26MHz
	26MHz~80MHz
	80MHz~230MHz

	|Zce|
	150Ω±20Ω
	150Ω+60Ω/-45Ω
	150Ω±60



	Port impedance
	2 years


	

	
	
	Electromagnetic coupling clamp
	1. the transmission loss of the test jig shall
not exceed 1 dB when tested in a 50Ω
system with a electromagnetic coupling 
clamp installed and terminated at its input port by a 50Ω load.
2. Effective working frequency
0.15-230MHz;
3. EUT/AE coupling and decoupling directivity above 10MHz is greater than or equal to 10dB.
	
	2 years

	

	Chapter 5. 5
	Radiated, radio-frequency, electromagnetic field immunity
	RF signal
generator
	1. 80MHz-1GHz, 1kHz sine wave amplitude modulation, modulation system for 80% of the radio frequency signal;
Step size and dwell time can be set and manually set.
	1. frequency
2. The output amplitude
3. modulation
	
	Anechoic chamber:
of a size adequate to
maintain a uniform field of
sufficient dimensions
with respect to the equipment under test (EUT).
its magnitude measured at the grid points is within -0 dB to +6 dB of the nominal value for not less than 75 % of all grid points.

Wave absorbing materials shall be laid on the anechoic chamber floor to make the site meet the requirements.

Anechoic chamber shall be well equipped with filter and shielding door to ensure shielding efficiency of >80dB.

TEM chamber and other equipment can be used for small equipment.

	
	
	Broadband power amplifier
	1. Effective working frequency covers 80MHz-1GHz  frequency range;
2. Make the amplified signal emit the field intensity measured at EUT through the antenna to reach 3V/m (3* 1.8v continuous wave);
The harmonic and distortion produced by the power amplifier should be 15dB smaller than the carrier amplifier.
	
	
	

	
	
	Field generating antennas
	1. Effective working frequency covers 80MHz-1GHz  frequency range;
2. It has horizontal and vertical polarization directions.
	
	2 years

	

	
	
	Field strength
probe and field strength meter
	1. Omnidirectional characteristic;
2. Dipole antenna size less than 0.1m or smaller;
3. Sufficient immunity to radiation field intensity. It is connected by optical fiber to the field intensity indicator outside the anechoic chamber.
4. Monitoring range of field strength: 80MHz-1GHz, 1V/m and above.
	1. Frequency response
2. Field strength value
	
	

	
	
	Directional coupler
	Range 80MHz-1GHz, The power meets the requirement of corresponding
measurement grade.
	
	2 years
	

	
	
	Power meter
	Power monitoring range80MHz-1GHz；
	1. Frequency response
2. Power value
	2 years
	

	Chapter 5. 6
	Surge immunity
	1.2/50μs combination wave generator
	Should fully comply with the requirements of Chapter 6 of GB/T 17626.5:
1. Generator surge voltage setting range: at least  for 0.5~4.0kV；
2. Polarity: positive and negative;
3. Phase shifting: in a range between 0° to 360° relative to the
phase angle of the a.c. line voltage to the
equipment under test;
4. Repetition rate: At least 1 per minute;
5. Generator equivalent output impedance: 2Ω ± 10%；
6. Surge voltage waveform with open circuit output of generator:
Front  time  1.2μs
Time to half-value 50μs
The specific waveform should meet the measurement requirements of the right standard.
7. Waveform of surge current in short circuit output of generator:
Front  time  8μs
Time to half-value 20μs
The specific waveform should meet the measurement requirements of the right standard.
8. The generator has floating-ground output function.
	When the charging voltage is the same, the generator's voltage and current waveforms and their amplitudes should be measured respectively in open-circuit state (load greater than or equal to 10 kΩ) and short-circuit state (load less than or equal to 0.1Ω). The output of the generator should meet the following requirements:
1. Waveform of the surge voltage:
Front  time 1.2μs ± 30%
Time to half-value 50μs± 20%
peak error of surge voltage   the set value±10%
2. Waveform of the surge current:
Front  time 8μs ± 20%
Time to half-value 20μs± 20%
peak error of surge voltage   the set 
current (Voltage setting value÷2Ω）±10%.
 
	2 years
	A metal reference ground plane is generally not required in the laboratory.

A reference ground plane is required only if the typical metal ground plane is used for normal use of the tested equipment.

In addition, when the test frequency is relatively high; In addition, according to the requirements of section 7.6.1 of the standard, the insulation between the test equipment and the ground shall be insulated, and the surge shall be directly applied on the metal shell of the test equipment. The port of the test equipment shall be connected to the terminal through a single layer or multiple shielding cables, and the terminal (or auxiliary equipment) of the shielding cables shall be grounded. Reference ground plane should be selected for both cases.

So far, the surge immunity test only mentions the power supply immunity test through the coupling/decoupling 
network of ac/dc power lines. If the laboratory is to conduct the immunity test of the equipment interconnection line in the future, the
laboratory shall select 
different coupling/decoupling
networks of the
interconnection line
according to the test
requirements of the test
subject.

	
	
	Coupling/decoupling networks for a.c./d.c. power supply circuits
	1. For line-to-line coupling(differential mode coupling), the surge shall be coupled by an 18 µF capacitor;
2. For line-to-ground coupling(Common mode coupling), the surge shall be coupled by a 9 µF capacitor and a 10 Ω
resistor in series.
3. The decoupling inductance makes the a.c.mains voltage drop at the EUT connector of the coupling/decoupling network is less than 10 % at the specified current rating.
4. The residual surge voltage on the power supply inputs of the decoupling network when the EUT is disconnected shall not exceed 15 % of the applied test voltage or twice the rated peak voltage of the coupling/decoupling network, whichever is higher.
5. The residual surge voltage on non-surged lines shall not exceed 15 % of the maximum applicable test voltage when the EUT is disconnected and the input of the coupling/decoupling network is open circuit.
	For coupling/decoupling networks of ac or dc power lines, the open-circuit voltage waveform and the short-circuit current waveform shall meet the following requirements:
1. Open circuit voltage waveform (coupling / decoupling network power supply end and load terminal are open, measured at the load side):
differential mode coupling:
Front  time 1.2μs ± 30%
Time to half value(allowed to be related to network rated current)
＜25A     40～60μs
25～60A   35～60μs
60～100A  30～60μs
Common mode coupling:
Front  time 1.2μs ± 30%
Time to half value(allowed to be related to network rated current)
＜25A     25～60μs
25～60A   20～60μs
60～100A  15～60μs
2. Short circuit current waveform (the coupling/decoupling network power supply is open, while the load side is short circuit, measured at the load side):
differential mode coupling:
Front  time 8μs ± 20%
Time to half value 20μs± 20%
Common mode coupling:
Front  time  2.5μs ± 30%
Time to half value  25μs± 30%.
	1 year

	

	Chapter 5. 7
	Voltage dips, short interruptions and
voltage variations immunity
	Signal generator
	Depending on the test task, the configured voltage dips, short interruptions generators may be single-phase or three-phase.
Generator voltage dips, short interruptions can be phase-adjustable (the phase adjustment is adjustable in the range of 0 ~360); It can also be irreconcilable(voltage dips and short interruptions occur at  0° or 180°). This can be selected according to the test task. The current capacity of the generator depends on the load capacity of the sample.
Among them:
1. The output voltage accuracy without load is ±5％ of the set voltage;
2. Accuracy of phase setting corresponding to voltage change:
Zero crossing control of voltage（0°，180°），<±10°;
Phase adjustable（0°～360°），<±10°.
3. The frequency of the test voltage shall be within the rated frequency ±2Hz.
	Calibration of generator with output of 16A:
1. Voltage change with load at the output of the generator:
100 % output, 0 A to 16 A, <5％UT；
80 % output 0 A to 20 A，<5％UT，The duration of 20A  is 5s;
70 % output, 0 A to 23 A，<5％UT，The duration of 23A  is 3s;
40 % output, 0 A to 40 A，<5％UT，The duration of 40A  is 3s;
2.overshoot/undershoot of the
actual voltage, generator loaded with 100 Ω resistive :<5％UT.
3. Voltage rise (and fall) time, during abrupt change, generator loaded with 100 Ω resistive load: 1μs～5μs.
	1 year

	No special requirement.





[bookmark: _Toc536574220]
Annex I(normative)code:1209,1210
YY0505-2012
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	36.201.1a)
	[bookmark: OLE_LINK71][bookmark: OLE_LINK69][bookmark: OLE_LINK70][bookmark: OLE_LINK46][bookmark: OLE_LINK45]Protection of radio services：
Radiated disturbance(0.15MHz ~30MHz)
	[bookmark: OLE_LINK51]Measuring receiver
	[bookmark: OLE_LINK8]1、The receiver shall comply with the requirements specified in GB/T 6113.101；
2、The receiver specification covers the frequency range 0.15MHz to 30 MHz；
3、The peak detector， quasi-peak detector and average detector shall comply with GB/T 6113.101；
4、The 6dB bandwidth shall comply with GB/T 6113.101 and shall be 9kHz for the frequency range 0.15MHz to 30MHz；
5、The accuracy of sine-wave voltage measurement shall be better than ±2 dB when fed with a sine-wave signal at a 50 Ω resistive source impedance.
	1、pulse response
2、Voltage、frequency response
3、6dB bandwidth
4、RF attenuation

	one year
	1、Open area test sites， 3m、 10m or 30m semi-anechoic chamber for radiated disturbance test shall be used；
2、The characteristics including shielding effectiveness NSA、 VSWR、 grounding resistance、 etc of the anechoic chamber shall comply with the requirements specified in CNAS_CL16；
3、The turntable for the EUT placed on shall be able to be rotated 0~360°；
4、For the antenna tower， the receive antenna height shall be varied between 1 m and 4 m， and the direction shall be able to be varied for vertical and horizontal polarization measurements；
5、On-site measurement shall comply with the requirements specified in GB 4824；
6、Provide necessary ventilation， temperature and humidity control；
7、Water supply and drainage function (If applicable)；
8、For test of large-scale radiotherapy equipment in a 10-meter semi-anechoic chamber， the protection against radiation hazards should be fully considered in order to meet the requirements of safety of ionizing radiation.

	
	
	[bookmark: OLE_LINK54][bookmark: OLE_LINK55]Receive antenna
	1、It shall comply with clause 4、3 of GB/T 6113.104；
2、The effective working frequency covers the frequency range 0.15MHz to 30 MHz.
	Antenna factor
	one year
	

	
	
	[bookmark: OLE_LINK58][bookmark: OLE_LINK59]RF cable
	1、The input impedance should be 50Ω；
2、The effective working frequency covers the frequency range 0.15MHz t0 30 MHz.
	
	
	

	
	Protection of radio services ：Radiated disturbance(30MHz ~1000MHz)
	Measuring receiver
	1、The receiver shall comply with the requirements specified in GB/T 6113.101；
2、The receiver specification covers the frequency range 30 MHz to 1000MHz；
3、The peak detector， quasi-peak detector and average detector shall comply with GB/T 6113.101；
4、The 6dB bandwidth shall comply with GB/T 6113.101 and shall be 120kHz for the frequency range 30 MHz to 1000 MHz；
5、The accuracy of sine-wave voltage measurement shall be better than ±2 dB  when fed with a sine-wave signal at a 50 Ω resistive source impedance.
	1、pulse response
2、Voltage、frequency response
3、6dB bandwidth
4、RF attenuation

	one year
	

	
	
	Receive antenna
	1、It shall comply with clause 4.4 and clause 4.5 of GB/T 6113.104；
2、The effective working frequency covers the frequency range 30 MHz to 1000MHz.
	Antenna factor
	one year
	

	
	
	RF cable
	1、The input impedance should be 50Ω；
2、The effective working frequency covers the frequency range 30 MHz to 1000MHz.
	
	
	

	
	[bookmark: OLE_LINK67][bookmark: OLE_LINK68]Protection of radio services ：Radiated disturbance(1GHz ~18GHz)
	Measuring receiver
	1、The receiver shall comply with the requirements specified in GB/T 6113.101；
2、The receiver specification covers the frequency range 1 GHz to 18 GHz；
3、The peak detector， quasi-peak detector and average detector shall comply with GB/T 6113.101；
4、The 6dB bandwidth shall comply with GB/T 6113.101 and shall be 1 MHz for the frequency range 1 GHz to 18 GHz；
5、The accuracy of sine-wave voltage measurement shall be better than ±2、5dB when fed with a sine-wave signal at a 50 Ω resistive source impedance.
	1、pulse response
2、Voltage、frequency response
3、6dB bandwidth
4、RF attenuation
	one year
	

	
	
	Receive antenna
	1、It shall comply with clause 4.6 of GB/T 6113.104；
2、The effective working frequency covers the frequency range 1 GHz to 18 GHz.
	Antenna factor
	one year
	

	
	
	RF cable
	1、The input impedance should be 50Ω；
2、The effective working frequency covers the frequency range 1 GHz to 18 GHz.
	
	
	

	36.201.1a)
	Protection of radio services ： conducted disturbance
	Measuring receiver
	1、The input impedance should be 50Ω；
2、The receiver specification covers the frequency range 0.15MHz to 30 MHz；
3、In the frequency range of 0.15MHz to 30 MHz， the 6dB bandwidth of the quasi-peak detector， peak detector and average detector is 9kHz；
4、The accuracy of sine-wave voltage measurement shall be better than ±2 dB；
5、The quasi-peak detector， peak detector and average detector shall comply with the requirements of GB/T 6113.101.
	1、pulse response
2、Voltage、frequency response
3、6dB bandwidth
4、RF attenuation

	one year
	1、Background noise shall meet the standard；
2、If the measurement is carried out in shielded room， the requirement of CNAS-CL016 should be met；
3、The reference grounding plane shall be at least 2m × 2m in size and extends at least 0.5m beyond the boundaries of the EUT；
4、Insulation test table with height of 0.4m or 0.8m；
5、The distance between the EUT  and other metal surfaces should be greater than 0.8m.

	
	
	Artificial mains network 
	1、The artificial mains V-network 50Ω/50μH as defined in Clause 4 of GB/T 6113.102 shall be used；
2、The specification shall cover the frequency range 0.15 MHz to 30 MHz for use and the AMN shall have the impedance（magnitude and phase） versus the frequency characteristic shown in Table 2 of GB/T 6113.102. Tolerances of ± 20% for the magnitude and ± 11、5° for the phase are permitted；
3、Basic isolation at least of 40 dB should be fulfilled for the frequency range 150 kHz to 30MHz.
	1、Voltage division factor
2、Port impedance
	one year
	

	
	
	Pulse limiter
	1、The input impedance shall be 50 Ω；
2、The effective working frequency should covers 0.15 MHz to 30MHz.
	Insertion loss in the frequency range of 0.15MHz to 30MHz
	one year
	

	
	
	Voltage probe
	The voltage probe contains a resistor having a resistance value of at least 1500 Ω in series with a capacitor with a reactive value negligible to the resistance.
	Insertion loss in the frequency range of 0.15MHz to 30MHz
	one year
	

	
	
	RF cable
	1、The input impedance should be 50 Ω；
2、The effective working frequency should covers 0.15 MHz to 30MHz.
	
	
	

	
	
	Artificial hand
	1、A capacitor of 220pF（1±20%） in series with a resistor of 510Ω（1±10%）；
2、One terminal connected to the metal foil and the other terminal connected to the reference ground；
3、Metal foil with the size meets requirements.
	
	
	

	36201.1a）1）
	Protection of radio services：Continuous disturbance voltage（main port）
	Measurement receiver
	1、The receiver specification covers the frequency range 150 kHz to 30 MHz；
2、For frequency range 150 kHz to 30 MHz，reference 6dB bandwidth required for measurement receiver with quasi-peak、peak and average detector is 9 kHz；
3、Sine-wave voltage accuracy shall be better than ±2 dB；
4、Quasi-peak、peak and average detector all comply  with GB/T 6113.101.
	1、pulse response
2、Voltage、frequency response
3、6dB bandwidth
4、RF attenuation

	one year
	1、Background noise shall meet the standard；
2、If the measurement is carried out in shielded room， the requirement of CNAS-CL016 should be met；
3、The reference grounding plane shall be at least 2m × 2m in size and extends at least 0.5m beyond the  boundaries of EUT；
4、Floor standing EUT shall be placed on an insulation pallet at a height of 0.1m above a horizontal RGP and kept at least 0.8m from any other earthed conducting surface；
5、Non-floor standing EUT shall be placed at a distance of 0.4m from a RGP and kept at least 0.8m from any other earthed conducting surface； 
6、Provide necessary control for ventilation， temperature and humidity；
7、Drainage function (For washing machine).

	
	
	Pulse limiter
	1、Input impedance shall be 50Ω；
2、The effective working frequency covers the frequency range 150 kHz to 30MHz.
	Insertion loss in the frequency range 30 MHz to 150 MHz
	one year
	

	
	
	Artificial mains network AMN
	1、The artificial mains V-network 50Ω/50μH as defined in Clause 4 of GB/T 6113.102 shall be used；
2、The specification shall cover the frequency range 150 kHz to 30 MHz for use and the AMN shall have the impedance versus the frequency characteristic shown in Table 2 of GB/T 6113.102. Tolerances of ± 20% for the magnitude and ± 11.5° for the phase are permitted；
3、Basic isolation at least of 40 dB should be fulfilled for the frequency range 150 kHz to 30MHz、
	1、Voltage division factor；
2、Port impedance 
	one year
	

	
	
	RF cable
	1、Input impedance shall be 50Ω；
2、The effective working frequency covers the frequency range 150 kHz to 30MHz.
	
	
	

	
	
	Artificial hand
	1、A capacitor of 220pF（1±20%） in series with a resistor of 510Ω（1±10%）；
2、One terminal connected to the metal foil and the other terminal connected to the reference ground；
3、Metal foil with the size meets requirements.
	
	
	

	36201.1a）1）
	Protection of radio services：continuous disturbance voltage（load terminal and additional terminals）
	Measurement receiver
	It shall be same as measurement receivers for disturbance voltage at mains port.
	1、pulse response
2、Voltage、frequency response
3、6dB bandwidth
4、RF attenuation
	one year
	

	
	
	Voltage probe
	The voltage probe contains a resistor having a resistance value of at least 1 500 Ω in series with a capacitor with a reactive value negligible to the resistance.
	Insertion loss (in the range 150 kHz to
30 MHz)
	one year
	

	36201.1a）1）
	Protection of radio services：Discontinuous disturbance voltage
	Discontinuous disturbance analyzer 
	1、It shall comply with GB/T 6113.101；
2、The analyzer shall be equipped with 4 channels (0.15、0.5、1.4、30MHz) to assess the quasi-peak amplitude of a disturbance，with 50Ω input impedance；
3、The accuracy of duration measurements shall be not worse than ±5 %；
4、Each channel has to pass the performance check with all 12 kinds of the waveforms (test pulses) in Table 14 of GB/T 6113.101；
5、Each channel has to pass the performance check with all 12 additional kinds of the waveforms (test pulses) required in Annex F of GB/T 6113.101.
	1、Test pulses (Click)
2、(Relative / Absolute) pulse response
3、Voltage、frequency response
4、6dB bandwidth
5、RF attenuation 
6、Time、amplitude、frequency
	one year
	As above

	
	
	Artificial mains network
	1、The artificial mains V-network 50Ω/50μH as defined in Clause 4 of GB/T 6113.102 shall be used；
2、 The specification shall cover the frequency range 150 kHz to 30 MHz for use and the AMN shall have the impedance versus the frequency characteristic shown in Table 2 of GB/T 6113.102. Tolerances of ± 20% for the magnitude and ± 11、5° for the phase are permitted；
3、Basic isolation at least of 40 dB should be fulfilled for the frequency range 150 kHz to 30MHz.
	1、Voltage division factor
2、Port impedance 
	one year
	

	36201.1a）1）
	Protection of radio services： Disturbance power
	Measurement receiver
	1、The receiver specification covers the frequency range 30 MHz to 300 MHz；
2、Reference 6dB bandwidth required for measurement receiver with quasi-peak、peak and average detector is 120 kHz；
3、Sine-wave voltage accuracy shall be better than ±2 dB；
4、Quasi-peak、peak and average detector all comply with GB/T 6113.101.
	1、Pulse response
2、Voltage、frequency response
3、6dB bandwidth
4、RF attenuation 
	one year
	[bookmark: OLE_LINK2][bookmark: OLE_LINK3]1、Background noise shall meet the standard；
2、If the measurement is carried out in shielded room， the shielded room shall meet the requirement of CNAS-CL016；
3、The shielded room shall accommodate an insulation slot with length of at least 6m and height of at least 0.8m，and the slot shall be kept at least 0.5m from any other metal objects；
4、EUT shall be kept at more than 0.4m from any other metal obstacles.

	
	
	Absorbing clamp
	1、It shall comply with clause 4 of GB/T 6113.101；
2、The receiver specification covers the frequency range 30 MHz to 300 MHz；
3、According to Annex B of GB/T 6113.103，the actual clamp factor (CFact) of the absorbing clamp assembly shall be determined；
4、The decoupling factor shall be at least 21 dB for the whole frequency range；
5、The decoupling factor of the measurement receiver shall be at least 30 dB for the whole frequency range；
6、The length of the clamp housing shall be 600 mm ± 40 mm；
7、At least a 50 Ω RF attenuator of 6 dB shall be used directly at the clamp output.
	1、Correction factor
2、50 Ω RF attenuator of 6 dB，see GB/T 6113.103
	one year
	

	
	
	RF coaxial cable
	1、Input impedance shall be 50Ω；
2、The effective working frequency covers the frequency range 30MHz to 300MHz.
	
	
	

	
	
	ferrite clamp (If applicable)
	1、It shall be placed at the distance of 6 m from the EUT to reduce noise except from the power supply；
2、The decoupling factor for the ferrite clamp shall be at least 30 dB over the frequency band.
	Attenuation characteristic， see GB/T 6113.103
	
	

	36.201.1a)2）
	Protection of radio services：Insertion loss
	RF signal generator
	1、The generator shall be sine-wave generator and the output impedance shall be 50Ω；
2、The generator specification shall cover the frequency range 150kHz to 1605 kHz.
	1、Frequency
2、Output amplitude
	One year
	1、The unscreened leads as the connections of the balance-to-unbalance transformer to the input terminals of dummy lamp shall be as short as possible， and its length shall not exceed 0.1m；
2、The length of coaxial cable as the connections of the luminaire to the AMN shall not exceed 0.5m；
3、All ground terminals shall be connected together at the same point.

	
	
	Balance-to-
unbalance transformer
	The circuit design and construction shall comply with Annex A of CISPR 15.
	1、Frequency response
2、Insertion loss
	One year
	

	
	
	Measurement receiver
	1、The receiver specification covers the frequency range 150 kHz to 30 MHz；
2、For frequency range 150 kHz to 30 MHz， reference 6dB bandwidth required for measurement receiver with quasi-peak、peak and average detector is 9 kHz；
3、Sine-wave voltage accuracy shall be better than ±2 dB；
4、Quasi-peak、peak and average detector shall  comply with the requirements of GB/T 6113.101.
	1、Pulse response
2、Voltage、frequency response
3、6dB bandwidth
4、RF attenuation
	One year
	

	
	
	Artificial mains network AMN
	1、The artificial mains V-network 50Ω/50μH as defined in Clause 4 of GB/T 6113.102 shall be used；
2、The specification shall cover the frequency range 150 kHz to 30 MHz for use and the AMN shall have the impedance versus the frequency characteristic shown in Table 2 of GB/T 6113.102. Tolerances of ± 20% for the magnitude and ± 11、5° for the phase are permitted；
3、Basic isolation at least of 40 dB should be fulfilled for the frequency range 150 kHz to 30MHz.
	1、Voltage division factor
2、Port impedance
	One year
	

	
	
	Dummy lamp
	RF characteristics shall meet the requirements of Figure 4a，4b，4c，4d，4e and 4f of CISPR 15.
	
	
	

	36.201.1a)2）
	Protection of radio services：Disturbance voltage ( Mains terminal)
	Measurement receiver
	1、The receiver specification shall cover the frequency range 9 kHz to 30 MHz；
2、For the frequency range 9 kHz to 150 kHz，reference 6dB bandwidth required for measurement receiver with quasi-peak and peak is 200 Hz、 For the frequency range 150 kHz to 30 MHz， reference 6dB bandwidth required for measurement receiver with quasi-peak、peak and average detector is 9 kHz；
3、Sine-wave voltage accuracy shall be better than ±2 dB；
4、Quasi-peak、peak and average detector all comply with the requirements of GB/T 6113.101.
	1、pulse response
2、Voltage-frequency response
3、6dB bandwidths
4、RF attenuation
	One year
	1、Background noise shall meet the standard；
2、If the measurement is carried out in shielded room， the requirement of CNAS-CL016 should be met；
3、The reference grounding plane shall be at least 2m × 2m in size and extends at least 0.5m beyond the boundaries of EUT；
4、Floor standing EUT shall be placed on an insulation pallet at a height of 0.1m above a horizontal RGP and kept at least 0.8m from any other earthed conducting surface；
5、Non-floor standing EUT shall be placed at a distance of 0.4m from a RGP and kept at least 0.8m from any other earthed conducting surface. 


	
	
	Pulse limiter
	1、Input impedance shall be 50Ω；
2、The effective working frequency covers the frequency range 9 kHz to 30MHz.
	Insertion loss of frequency range 9kHz to 30MHz
	One year
	

	
	
	Artificial mains network
	1、The artificial mains V-network 50Ω/50μH as defined in Clause 4 of GB/T 6113.102 shall be used；
2、The specification shall cover the frequency range 9 kHz to 30 MHz for use and the AMN shall have the impedance versus the frequency characteristic shown in Table 2 of GB/T 6113.102. Tolerances of ±20% for the magnitude and ±11、5°for the phase are permitted；
3、Basic isolation at least of 40 dB should be fulfilled for the frequency range 9 kHz to 30MHz.
	1、Voltage division factor
2、Impedance measured at the terminals
	One year
	

	
	
	RF coaxial cable
	1、Input impedance shall be 50Ω；
2、The effective working frequency covers the frequency range 9 kHz to 30MHz.
	
	
	

	36.201.1a)2）
	Protection of radio services：Disturbance voltage ( Load terminals)
	Measurement receiver
	It shall be same as measurement receivers for disturbance voltage at mains port.
	1、pulse response
2、Voltage、frequency response
3、6dB bandwidths
4、RF attenuation
	One year
	As above

	
	
	Voltage probe
	The voltage probe contains a resistor having a resistance value of at least 1500 Ω in series with a capacitor with a reactive value negligible to the resistance.
	Insertion loss of frequency range 150kHz to 30MHz
	One year
	

	36.201.1a)2)
	Protection of radio services： Disturbance voltage（Control terminal）
	Measurement receiver
	It shall be same as measurement receivers for disturbance voltage at mains port.
	
	one year
	As above

	
	
	Impedance Stable Network（ISN）
	1、For frequency range 0.15MHz to 30MHz，150Ω ± 20Ω for the common mode termination impedance and 0º±20º for the phase；
2、Isolation that ISN shall provide should be：
a、 For frequency range 150 kHz to 1、5 MHz， ＞ 35 dB to 55 dB increasing linearly with the log of frequency；b、 For frequency range 1、5MHz to 30MHz， ＞ 55 dB；
3、ISN shall not affect the normal operation of EUT；
4、Voltage division factor accuracy shall be better than ±1dB.
	Voltage division factor for frequency range 150kHz to 30MHz
	one year
	As above

	36.201.1a)2)
	Protection of radio services：Radiated magnetic disturbance
	Loop antenna
	1、The frequency range 9 kHz to 30MHz shall be covered；
2、The construction and measurement method shall comply with Annex C of GB/T6113.104.
	1、Antenna characteristics
2、Pulse response
	one year
	1、The EUT is positioned in the central of the LAS and the distance between the boundary of EUT and LLA is at least 20cm；3、The distance between the outer perimeter of the LAS and nearby objects shall be at least 0.5m.

	
	
	Measurement receiver
	1、The receiver specification covers the frequency range 9 kHz to 30 MHz；
2、For frequency range 9 kHz to 150 kHz，reference 6dB bandwidth required for measurement receiver with quasi-peak and peak is 200 Hz、 For frequency range 150 kHz to 30 MHz， reference 6dB bandwidth required for measurement receiver with quasi-peak、peak and average detector is 9 kHz；
3、Sine-wave voltage accuracy shall be better than ±2 dB；
4、Quasi-peak and peak detector both comply with the requirements of GB/T 6113.101.
	1、Pulse response
2、Voltage、frequency response
3、6dB bandwidth
4、RF attenuation
	one year
	

	36.201.1a)2)
	Protection of radio services：Radiated magnetic disturbance (FAC or OATS）
	Measurement receiver
	1、The receiver specification covers the frequency range 30 MHz to 300 MHz；
2、The reference 6dB bandwidth required for measurement receiver with quasi-peak and peak detector is 120 kHz；
3、Sine-wave voltage accuracy shall be better than ±2 dB；
4、Quasi-peak and peak detector both comply with GB/T 6113.101.
	1、Pulse response
2、Voltage、frequency response
3、6dB bandwidth
4、RF attenuation
	one year
	1、OATS 
or 3mF/10mF/30mF SAC shall be used；
2、The characteristics including shielding effectiveness NSA，grounding resistance， etc of the anechoic chamber shall comply with the requirements specified in CNAS_CL16；
3、The turntable for the EUT placed on shall be able to be rotated 0~360°；
4、For the antenna tower， the receive antenna height shall be varied between 1 m and 4 m， and the direction shall be able to be varied for vertical and horizontal polarization measurements.

	
	
	Broadband antenna
	1、The effective working frequency covers the frequency range 30MHz to 300 MHz；
2、It shall comply with clause 4.5.2 of GB/T 6113.104.
	Antenna characteristics
	one year
	

	36.201.1a)2)
	Protection of radio services ： Radiated electro-
magnetic field
	Measurement receiver
	1、The receiver specification covers the frequency range 30 MHz to 300 MHz；
2、The reference 6dB bandwidth required for measurement receiver with quasi-peak and peak detector is 120 kHz；
3、Sine-wave voltage accuracy shall be better than ±2 dB；
4、Quasi-peak and peak detector both comply with GB/T 6113.101.
	1、Pulse response
2、Voltage、frequency response
3、6dB bandwidth
4、RF attenuation
	one year
	1、Background noise shall meet the standard；2、If the measurement is carried out in shielded room， the requirement of CNAS-CL016 should be met.

	
	
	CDN-M2(double lines)
CDN-M3(triple lines)
CDN-AF2
	1、The effective working frequency covers the frequency range 30 MHz to 300 MHz；
2、CM impedance of coupler and de-coupler shall meet the requirements of the table shown below.
	
	Parameter

	Frequency
	0.15MHz~26MHz
	26MHz~80MHz
	80MHz~230MHz

	|Zce|
	150Ω±20Ω
	150Ω+60Ω/-45Ω
	150Ω±60Ω



	1、Impedance measured at an EUT terminal
2、Voltage division factor
	two years
	

	36.201.1a)3)
	Protection of radio services ：Radiated disturbance
	Measuring receiver
	1、The receiver shall comply with the requirement specified in GB/T 6113.101；
2、The receiver specification covers the frequency range 0.15MHz to 6GHz；
3、The reference 6dB bandwidth shall comply with GB/T6113.101，for the frequency range 0.15MHz to 30MHz，the 6dB bandwidth shall be 9kHz，for the frequency range 30MHz to 1GHz，the 6dB bandwidth shall be 120kHz and for the frequency range 1GHz to 6GHz，the 6dB bandwidth shall be 1000MHz；
4、The accuracy of sine-wave voltage measurement shall be better than ±2 dB when fed with a sine-wave signal at a 50 Ω resistive source impedance、 ( >1GHz ，Accuracy for sine wave： <±2、5 dB).
	1、Pulse response
2、Voltage、frequency response
3、6dB bandwidth
4、RF attenuation
	One year
	1、Open area test sites， 3m or 10m semi-anechoic chamber for radiated disturbance test shall be used；
2、The characteristics including shielding effectiveness NSA， VSWR， grounding resistance， etc of the anechoic chamber shall comply with the requirements specified in CNAS_CL16；
3、The turntable for the EUT placed on shall be able to be rotated 0~360°；
4、For the antenna tower， the receive antenna height shall be varied between 1 m and 4 m， and the direction shall be able to be varied for vertical and horizontal polarization measurements.

	
	
	Receive antenna
	1、The antenna with the effective working frequency covers the frequency range 0.15MHz to 30MHz shall  comply with the clause 4、3、2 of GB/T 6113.104 ；
2、The antenna with the effective working frequency covers the frequency range 30MHz to 1000MHz shall  comply with the clause 4、5、2 of GB/T 6113.104 ；
3、The antenna with the effective working frequency covers the frequency range 1GHz to 6GHz shall  comply with the clause 4、6 of GB/T 6113.104.
	Antenna factor
	One year
	

	36.201.1a)3)
	Protection of radio services ： Conducted disturbance at mains terminals

	Measuring receiver
	1、The receiver shall comply with the requirement specified in GB/T 6113.101；
2、The receiver specification covers the frequency range 0.15MHz to 30 MHz；
3、For frequency range 0.15MHz to 30 MHz，6dB bandwidth required for measurement receiver with quasi-peak、peak and average detector is 9 kHz；
4、Sine-wave voltage accuracy shall be better than ±2 dB；
5、Quasi-peak、peak and average detector all comply  with GB/T 6113.101.
	1、Pulse response
2、Voltage、frequency response
3、6dB bandwidth
4、RF attenuation 
	One year 
	1、The ambient noise shall comply with the requirement specified in applicable standards；
[bookmark: OLE_LINK5][bookmark: OLE_LINK4]2、The reference grounding plane shall be at least 2m × 2m in size and extends at least 0.5m beyond the boundaries of the EUT；
3、Tabletop equipment arrangement：The test is performed with a vertical ground reference plane、 The EUT shall be placed on a non-conductive table such that it is 0、8 m above the horizontal ground reference plane、 The rear of the EUT shall be 0、4 m from the vertical ground reference plane、 If the test is performed with a horizontal ground reference plane，the EUT shall be placed on a non-
conductive table such that it is 0、4 m  above the horizontal ground reference plane；
4、The EUT shall be placed on the horizontal ground reference plane and 
insulation from the reference plane；
5、The distance between the EUT and other metal surfaces should be greater than 0.8m.

	
	
	Artificial mains network AMN
	1、The artificial mains V-network 50Ω/50μH as defined in Clause 4 of GB/T 6113.102 shall be used； 
2、The specification shall cover the frequency range 150 kHz to 30 MHz for use and the AMN shall have the impedance versus the frequency characteristic shown in Table 2 of GB/T 6113.102、 Tolerances of ± 20% for the magnitude and ± 11、5° for the phase are permitted；
3、Basic isolation at least of 40 dB should be fulfilled for the frequency range 150 kHz to 30MHz.
	1、Voltage division factor
2、Port impedance 
	one year
	

	
	
	Pulse limiter
	1、Input impedance shall be 50Ω；
2、The effective working frequency covers the frequency range 150 kHz to 30 MHz.
	Insertion loss in the frequency range 30 MHz to 150 MHz
	One year
	

	
	
	Artificial hand
	1、A capacitor of 220pF（1±20%） in series with a resistor of 510Ω（1±10%）；
2、One terminal connected to the metal foil and the other terminal connected to the reference ground；
3、Metal foil with the size meets requirements.
	
	
	

	36.201.1a)3)
	Protection of radio services ： Conducted disturbance at 
telecommunication ports

	Measuring receiver
	1、The receiver shall comply with the requirement specified in GB/T 6113.101；
2、The receiver specification covers the frequency range 0.15MHz to 30 MHz；
3、For frequency range 0.15MHz to 30 MHz，6dB bandwidth required for measurement receiver with quasi-peak、peak and average detector is 9 kHz；
4、Sine-wave voltage accuracy shall be better than ±2 dB；
5、Quasi-peak、peak and average detector all comply  with GB/T 6113.101.
	1、Pulse response
2、Voltage、frequency response
3、6dB bandwidth
4、RF attenuation 
	One year 
	As above

	
	
	Artificial mains network AMN
	1、The artificial mains V-network 50Ω/50μH as defined in Clause 4 of GB/T 6113.102 shall be used；
2、The specification shall cover the frequency range 150 kHz to 30 MHz for use and the AMN shall have the impedance versus the frequency characteristic shown in Table 2 of GB/T 6113.102. Tolerances of ± 20% for the magnitude and ± 11、5° for the phase are permitted；
3、Basic isolation at least of 40 dB should be fulfilled for the frequency range 150 kHz to 30MHz.
	1、Voltage division factor
2、Port impedance 
	one year
	

	
	
	Impedance Stable Network（ISN）
	The ISN shall comply with the requirement specified in clause 9.6.2 of CISPR22：2006.
	voltage division factor in the frequency range of 150kHz to 30MHz
	One year
	

	
	
	Pulse limiter
	1、Input impedance shall be 50Ω；
2、The effective working frequency covers the frequency range 150 kHz to 30MHz.
	Insertion loss in the frequency range 150kHz to 30 MHz
	One year
	

	36.201.3.1
	Harmonic current
	Pure power supply
	1、The stability of output voltage shall be within ±2、0 %，and the stability of frequency shall be within ± 0、5 %；
2、The three-phase power supply should ensure that the phase angle between the two phases is 120 ° ± 1、5 °；
3、Harmonic components of the output voltage shall not exceed the proportion specified in IEC61000-3-2 A、2 (C) when the device is tested in the normal mode；
4、The output voltage peak value shall be between 1、40 and 1、42 times that of its rms value and appear at a phase angle of 87° to 93°.
	1、Voltage stability
2、Frequency stability
3、Harmonic components of the output voltage
	One to two years
	No special requirement


	
	
	Harmonic current analyzer
	1、It should comply with requirements of IEC61000-4-7；
2、The accuracy of voltage， current and power measurement shall meet the requirement of the table below.
[image: ]
	1、The frequency response of voltage measurement
2、The accuracy of voltage measurement
3、The frequency response of current measurement
4、The accuracy of current measurement
5、The accuracy of power measurement
	One to two years
	

	36.201.3.2
	Voltage fluctuations and flicker
	Pure power supply
	1、The internal resistance of the power supply plus circuit impedance shall be equal to the reference impedance、 The stability and tolerance of the total impedance shall be sufficient to ensure ± 8% system accuracy throughout the evaluation process；
2、The power supply voltage is maintained within ±2% of the nominal value；
3、The frequency shall be (50 ± 0、25) Hz；
4、The total harmonic distortion of the power supply voltage should be less than 3%.
	1、Voltage stability
2、Frequency stability
3、Harmonic components of the output voltage 
	One to two years
	No special requirement

	
	
	Flicker analyzer
	1、The accuracy of voltage measurement shall achieve ±1% or better；
2、The error of phase measurement shall be not greater than ±2°；
3、The accuracy of measurement for relative voltage variation d shall be better than ±8% system accuracy for the maximum value dmax.
	1、The accuracy of voltage measurement
2、Pst=1(Square waveform)

	One to two years
	

	36.202.2
	Electrostatic discharge immunity
	ESD generator
	1、Should fully  comply with the requirements of  Chapter 6 of IEC 61000-4-2；
2、Energy-storage capacitor： 150 pF±10 %；
3、Discharge resistor：330 Ω±10 %；
4、Charging resistor： 50 MΩ-100MΩ；
5、 Output voltage： At least  8 kV (nominal) for contact discharge； At least  15 kV (nominal) for air discharge；
6、Tolerance of output voltage ：± 5%；
7、Polarity of the output voltage： positive and negative (switchable)；
8、Holding time： ≥5s；
9、Discharge mode of operation ： single discharge (time between successive discharges at least 1 s)；
10、The discharge current waveform should meet the requirements of Chapter 6、2 of IEC 61000-4-2.
	1、output voltage；
2、output current；
3、output voltage and current waveform
	one year
	1、Ambient temperature： 15 °C to 35 °C；
2、Relative humidity： 30 % to 60 %；
3、Atmospheric pressure： 86kPa to 106kPa；
4、The metallic sheet (copper or aluminum) of 0.25 mm
minimum in thickness ，other metallic materials shall have at least 0.65 mm minimum in thickness) ；
5、The area of the reference plane should not less than 1 m² and the size should not less than 0.5m on the outer edge of the EUT；
6、The horizontal and vertical coupling plane should be connected to the reference ground plane via a 470kΩ resistor located at each end； 
7、The size of horizontal coupling plane should be 1，6m×0，8m， with an insulating support 0，5mm in thickness lying on；
8、The size of vertical coupling plane should be 0，5m×0，5m， and positioned at a distance of 0，1 m from the EUT；
9、The non-conductive table is 0，8m in height for Table-top equipment and the insulating support is 0，1m thick for Floor-standing equipment. 

	36.202.3
	Radiated  radio-frequency， electromagnetic field  immunity
	RF signal generator
	1、 Should fully comply with the requirements of Chapter 6 of GB/T 17626.3；
[bookmark: OLE_LINK53]2、Covering the frequency band of 80MHz to 2，5GHz and of being modulated by 0.1Hz to 1kHz sine wave modulation frequency ，with 80% modulation amplitude ；
3、The step size and dwell time can be set.
	1、frequency
2、The output amplitude
	one year
	Anechoic chamber：
1、 of a size adequate to maintain a uniform field of sufficient dimensions with respect to the equipment under test (EUT)、
   its magnitude measured at the grid points is within -0-+6 dB of the nominal value for not less than 75 % of all grid points；
2 、wave absorbing materials shall be laid on the anechoic chamber floor to meet the requirements of standard and CNAS_CL16；
3、should equipped the EMI filters and shielded door to meet the shielding effectiveness requirement of the CNAS_CL16；
4、 The uniform field area should fully comply with the requirements of standard； the uniform field area should be enlarged to ensure the uniformity of the field over  for the large EUT.

	
	
	RF  power amplifier
	1、Should fully comply with the requirements of Chapter 6 of GB/T 17626.3；
2、Effective working frequency covers 80MHz-2.5GHz；
3、Field strength measured at EUT should not less than 18V/m：
4、The harmonic and distortion caused by power amplifier should 15dB less than the carrier waveform gain.
	
	
	

	
	
	Field generating antenna
	1、Should fully comply with the requirements of Chapter 6 of GB/T 17626.3；
2、Effective working frequency covers 80MHz-2.5GHz ；
3、Comply with the frequency characteristic requirements of GB/T 17626.3；
4、It has horizontal and vertical polarizations.
	
	
	

	
	
	Field strength
probe and field strength meter
	1、Should fully comply with the requirements of Chapter 6 of GB/T 17626.3；
2、With the X， Y， Z directions；
3、The frequency of field strength monitored ranges at
 least from 80MHz to 2.5GHz；
4、 field strength shall not less than 18V/m.
	1、Frequency response
2、 field strength value
	one year
	

	
	
	Directional coupler
	1、 Frequency covers 80MHz-2.5GHz， the power meets the requirements of corresponding measurement level.
	
	
	

	
	
	Power meter
	1、Should fully comply with the requirements of Chapter 6 of GB/T 17626.3；
2、The frequency of power monitored ranges covers  80MHz to 2.5GHz.
	1、Frequency response
2、power value
	one year
	

	36.202.4
	Electrical fast transient/ burst immunity
	Burst generator
	1、 Should fully comply with the requirements of Chapter 6 of GB/T 17626.4；
2、The output voltage range with 1000Ω load shall be at least 0.25kV to 4kV；
3、  The output voltage range  with 50Ω load  shall be at least 0.125kV to 2kV ； 
4、 Blocking capacitor： 10nF±20％；
5、 Repetition frequency： at least be 5kHz ±20％；
6、 Relation to power supply： asynchronous；
7、 Burst duration： 15ms±20％ at 5kHz；
               0，75ms±20％ at 100kHz；
8、 Burst period：300ms±20％；  
9、Waveshape of pulse with 50Ω load：
Rise time： tr = 5（1± 30 %）ns；
duration： td(50％) =50（1± 30 %）ns；
Peak voltage： ±10％；
wave shape of pulse should comply with the requirement of stardand
waveshape of pulse with 1000Ω load ：   
Rise time： tr=5(1±30%)ns；
duration： td(50％)=50 ns， with a tolerance of -15ns to +100ns；
Peak voltage： ± 20%.
	1、 waveshape of pulse with 50Ω load
2、 waveshape of pulse with 1000Ω load
3、Pulse frequency
4、burst duration
5、burst period
	one year
	1、 The insulation support is of 0，1m thickness；
[bookmark: OLE_LINK26][bookmark: OLE_LINK25]2、 The ground reference  plane shall be a metallic sheet (copper or aluminium) of 0，25 mm minimum thickness； other metallic materials may be used but they shall have 0，65 mm minimum thickness、
3、The minimum area of the ground reference plane is 1m*1m；
The ground reference plane shall project beyond the EUT by at least 0，1m on all sides.


	
	
	Coupling/decoupling network for a、c、/d、c、 power port
	1、 Should fully comply with the requirements of Chapter 6 of GB/T 17626.4；
2、 Coupling capacitors： 33nF；
3、 Coupling mode： common mode. 
	waveshape of pulse with 50Ω load
	one year
	

	
	
	Capacitive coupling clamp 
	1、 Should fully comply with the requirements of Chapter 6 of GB/T 17626.4；
2、 Typical coupling capacitance between cable and clamp： 100pF~1000pF；
3、 Usable diameter range of round cables： 4mm~40mm；
4、 Insulation withstand capability： 5kV(test pulse： 1.2/50μs).
	At present， only structural and dimensional checks are carried out、
In the future， (refer to IEC 61000-4-4：2009， Ed、 3、0， CD)，  waveshape of pulse of the coupling clamp may be checked、
	one year
	

	
	
	Artificial hand circuit
	1、 Consist of the 220(1±20%)pF capacitor and 510 (1±10%)Ω resistor in series；
2、 One end shall be attached to the foil and the other end shall be connected to the reference ground of the test system；
3、 Applicative metal foil.
	
	
	

	36.202.5
	Surge immunity
	1.2/50μs combination wave generator
	1、 Should fully comply with the requirements of Chapter 6 of GB/T 17626.5；
2、Polarity：positive/negative；
[bookmark: OLE_LINK41][bookmark: OLE_LINK39][bookmark: OLE_LINK40]3、Synchronization phase angles： 0°， 90°，180°， 270°；
4、Repetition rate： at least 1 per minute；
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]5、Open-circuit output voltage， short-circuit output current and the tolerance shall meet the requirements of the table as following：
	Open-circuit peak voltage ±10 %  
	Short-circuit peak current 
±10 %

	0.5 kV
	0.25 kA

	1.0 kV
	0.5 kA

	2.0 kV
	1.0 kA


6、Open-circuit output voltage， short-circuit output current waveform shall meet the requirements of the table as following：
	definitions
	Front time
 μs 
	Time to half 
Value
 μs

	open-circuit voltage
	1.2 ± 30%
	50 ± 20%

	short-circuit current
	8 ± 20%
	20 ± 20%


7、Effective output impedance： 2Ω ± 10%；
8、The output port of signal generator shall be floating.
	[bookmark: OLE_LINK48][bookmark: OLE_LINK47][bookmark: OLE_LINK49]1、The value and waveform of the open-circuit voltage；
2、The value and waveform of the short-circuit current；
	one year
	No special requirements

	
	
	[bookmark: OLE_LINK50][bookmark: OLE_LINK52]Coupling/decoupling networks for  power supply circuits
	1、 Should fully comply with the requirements of Chapter 6 of GB/T 17626.5；
2、 For line-to-line coupling (differential mode coupling)， the surge shall be coupled by an 18 µF capacitor；
3、 For line-to-ground coupling (Common mode coupling)， the surge shall be coupled by a 9 µF capacitor and a 10 Ω resistor in series；
4、 The a、c、mains voltage drop at the EUT connector of the coupling/decoupling network is less than
10 % at the specified current rating cause by the decoupling inductance；
5、 The residual surge voltage on the power supply inputs of the decoupling network when the EUT is disconnected shall not exceed 15 % of the applied test voltage or twice the rated peak voltage of the coupling/decoupling network， whichever is higher；
6、 The residual surge voltage on non-surged lines shall not exceed 15 % of the maximum applicable test voltage when the EUT is disconnected and the input of the coupling/decoupling network is open circuit.
	1、 The value and waveform of the open-circuit voltage；
2、 The value and waveform of the short-circuit current.
	one year
	

	36.202.6
	Immunity to conducted disturbances， induced by radio-frequency fields
	Test generator
	1、 Should fully comply with the requirements of Chapter 6 of GB/T 17626、6；
2、 Covering the frequency band of 0.15MHz to 80MHz and of being amplitude modulated by 0、1Hz to 1kHz sine wave modulation frequency， with 80% modulation amplitude ；
3、 The scanning step is adjustable and should not exceed 1% of the previous frequency value；
4、 The dwell time program is adjustable， not less than the necessary time for the equipment to run and respond， but should not be less than 0.5s.
	1、frequency
2、output magnitude
	one year
	1、 The EUT shall be placed on an  0.1 m height insulating support above the ground reference plane；
2、 The distance between EUT and the coupling/decoupling network ranges is 0.1m to 0.3m.

	
	
	power amplifier
	1、 Should fully comply with the requirements of Chapter 6 of GB/T 17626.6；
2、The voltage on the EUT shall be at least 18Vrms for the frequency band of 0.15-80MHz.
	
	
	

	
	
	attenuator
	1、Z0=50Ω；
2、the fixed attenuation value≥6dB.
	1、attenuation 
	one year
	

	
	
	Power port coupling/decoupling network CDN 
	1、 Should fully comply with the requirements of Chapter 6 of GB/T 17626.6；
2、The effective operating frequency ranges from 0.15MHz to 80MHz；
3、The common-mode impedance of the coupling/decoupling network should meet the requirements of standard.
	1、 voltage division coefficient
2、port impedance
	one year
	

	
	
	Current clamp
	1、 Should fully comply with the requirements of Chapter 6 of GB/T 17626.6；
2、 The effective operating frequency ranges from 0.15 MHz to 80MHz.
	Transmission loss
	one year
	

	
	
	Current measuring
clamp
	The effective operating frequency ranges from 0.15 MHz to 80MHz.
	
	one year
	

	
	
	EM clamp
	The effective operating frequency ranges from 0.15 MHz to 80MHz.
	
	one year
	

	
	
	Artificial hand circuit
	1、 Consist of the 220 (1±20%)pF capacitor and 510 (1±10%)Ω resistor in series；
2、 One end shall be attached to the foil and the other end shall be connected to the reference ground of the test system；
3、 Applicative metal foil.
	
	
	

	36.202.7
	Voltage dips， short interruptions immunity
	Signal generator
	1、 Should fully comply with the requirements of Chapter 6 of GB/T 17626.11；
2、The output voltage tolerance is ±5%，varies change with current of load：
100% of the output voltage，0-16A：less than 5%
80% of the output voltage，0-20A：less than 5%
70% of the output voltage，0-23A：less than 7%
40% of the output voltage，0-40A：less than 10%
3、The output current capability：
20 A at 80 % of rated value， for a duration of at least 5s；
23 A at 70 % of rated voltage and 40 A at 40 % of rated voltage for a duration of 3s、
4、 Voltage rise (and fall) time during abrupt change， generator loaded with 100Ω resistive load ：between 1μs and 5μs；
5、 The Phase shifting ： 0° to 360°；
6、 Phase relationship of voltage dips and interruptions with the power frequency is less than ±10°.
	[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK22]1、the switch time with 100Ω  resistive load；
2、output magnitude；
3、phase ；
	one year
	No special requirements


	
	
	Power source
	1、 Should fully comply with the requirements of Chapter 6 of GB/T 17626.11；
2、 The frequency of the output voltage shall be within the rated frequency ±2Hz.
	1、voltage 
2、frequency
	one year
	

	36.202.8
	Power frequency magnetic fields
	Signal generator
	1、 Should fully comply with the requirements of Chapter 6 of GB/T 17626.8；
2、The output current ranges from 1 A to 100A (continuous) and 300A to 1000A(short duration)；
3、The total distortion rate of the output current ：
＜8%；
4、The setting time for Short time operation：1s to 3s；
5、Frequency of output signal at least include 50Hz and 60Hz.
	1、output current
2、magnetic field strength
	one year
	1、  The ground reference  plane shall be a metallic sheet (copper or aluminium) of 0.25 mm minimum thickness； other metallic materials may be used but they shall have 0，65 mm minimum thickness、 The minimum area of the ground reference plane is 1m*1m；  
2、The EUT shall be placed on the GRP with a 0.1 m thickness insulating support.

	
	
	Induction coil
	1、Should fully comply with the requirements of Chapter 6 of GB/T 17626.8；
2、The size of the square coil ： 1m x 1m. 
	coil factor
	one year
	








Annex J (normative)  code :1211,1212
GB 4824；GB/T 17799.1；GB/T 17799.2；GB/17799.3；GB/T 17799.4；EN 55011; CISPR 11
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	GB 4824
Chapter 6
	Mains terminal voltage disturbance
	Measuring receiver
	1. Test frenquency range: 9kHz ~30MHz;
2. In the frequency range of 9kHz to 30MHz, the bandwidth at the -6dB is 9kHz of the quasi-peak detector, peak detector and averge detector;
3. The accuracy of sine-wave voltage shall be better than wa dB;
4. the quasi-peak detector, peak detector and averge detector shall comply with the requirements of GB/T 6113.101.
	1. Response to pulses
2. Response to voltage and frequency
3. the bandwidth at the -6dB point,the bandwidth at the -3dB point
4. RF attenuator
	One year
	1. Shielded room: The shielding efficiency of the shielded rooms shall be greater than 80 dB. The shielded room should be grounded by single point;
2. The grounding plane shall extend at least 50 cm beyond the boundaries of the EUT and with the minimum dimensions of 2m * 2m;
3. The ambient noise shall be below the specified limit of 6dB.

	
	
	Pulse limiter
	1. The input impedance shall be 50e;
2. The effective working frequency should covers 9kHz-30MHz;
Pulse limiter can be built into artificial mains network.
	Insertion loss in the frequency range of 9kHz to 30MHz
	One year
	1. 

	
	
	Artificial mains network AMN
	1. The artificial mains network shall meet the requirements of 50 Ω/50 µH artificial mains network (V-AMN) specified in CISPR 16-1-2, clause 4.
2. The impedance versus frequency characteristic should comply with the requirement specified in CISPR 16-1-2,table 2. Tolerances of ±20% for the magnitude and ±11,5°5. Tole phase are permitted.
3. The minimum isolation should be better than 40dB in the frequency range of 9kHz to 30MHz.
The LISN for On-board equipment testing shall comply with the requirement specified in GB/T 18655.
	1. voltage division factor
2. Port impedance
	One year
	

	
	
	Voltage probe
	The probe consists of a blocking capacitor C and s resisitor, such that the total resistance between line and ground is 1500 .
	The insertion loss shall be measured in a 50losystem in the frequency range of 9kHz to 30MHz.
	One year
	

	
	
	Artificial hand
	The RC element consists of a capacitor C=220pF element consists of a capacitoR =510F elem。
One side is connected to A metal foil of specified dimension, and the other end is connected to the reference ground of the test system
A metal foil of specified dimension
The RC element of the artificial hand may be incorporated in the housing of the AMN
	
	
	

	
	Discontinuous disturbances
	Disturbance analyser
	1. The measuring equipment for discontinuous disturbances shall be comply with GB/T 6113.101.
2. Disturbance analyser should have four RF quasi-peak monitoring channel (150 kHz, 500 kHz, 1,4 MHz and 30 MHz).
3. The accuracy of duration measurements shall not be worse than ±5 %.
4. Every RF channel must pass the performance check with 12 test signals in table 17 of GB/T 6113.101-2016.
5. Every RF channel must pass the performance check with 12 additional test signals in annex F of GB/T 6113.101-2016.
	1. Test signal
2. Response to pulses
3. Response to voltage and frequency
4. the bandwidth at the -6dB point
5. RF attenuator
6. Time, amplitude, frequency
	One year
	As above

	GB/T9254
	Conducted common mode disturbance at telecommunication port

	measuring receiver

	Same as mains terminal voltage disturbance
	1. Response to pulses
2. Response to voltage and frequency
3. the bandwidth at the -6dB point
4. RF attenuator
	One year
	As above

	
As above
	
	Impedance stabilization network(ISN)
	1. The ISN is divided into multiple types, such as non-balanced pairs, coaxial cable and orther screened cables,etc.
2. The common termination impedance, phase and isolation shall comply with the requirement
3. The ISN shall meet the longitudinal conversion loss(LCL) requirements of 3,5 or 6 category cables.
4. The attenuation distortion or other deterioration of the signal quality in the wanted signal frequency band caused by the presence of the ISN shall not significantly affect the normal operation of the EUT.
5. The accuracy of the voltage division factor shall be ±1dB.
	voltage division factor over the frequency range of 150kHz to 30MHz.
	One year
	

	As above
	
	Coupling/ decoupling network for emission measurement(CDNE-X)	Comment by 叶琼瑜: 在GB/T 6113.102-2018的标准中定义为CDNE-X
	1. The CDNS is suitable for unshielded balance pairs measurement when no proper ISN.
2. The CDNS shall comply with the requirements specified in GB/T 17626.6.
3. The LCL of the CDNS should be better than the reqriement in clause 9.6.2 of GB/T 9254-2008.
	
	One year
	

	As above
	
	Current probe
	1. Can be applied with ISN/CDNS to measure current; to measure coaxial cable or shielded cable port; to measure other ports/terminal
2. Test frenquency range:150kHz ~30MHz
3. The insertion impedance, transfer impedance, added shunt capacitance, magnetic saturation, influence of external magnetic fields, influence of electric fields and influence of orientation of current probe should comply with the reqirement specified in clause 5.1.2 of GB/T 6113.102-2008	Comment by 叶琼瑜: 2018版标准条款是5.1.3.是否修改为最新标准
4. Current probe opening : at least 15mm
	1. Insertion impedance
2. Transfer impedance
	One year
	

	As above
	
	Capactive voltage probe
	1. Suitable to other terminal measurement
2. Test frenquency range:150kHz ~30MHz
3. The added shunt capacitance, voltage division factor over,frequency response, influence of electric fields and etc. of capactive voltage probe should comply with the reqirement specified in clause 5.2.2.2 in GB/T 6113.102-2008	Comment by 叶琼瑜: 2018版标准条款是5.1.3.是否修改为最新标准
4. Current probe opening: at least 30mm
	1. voltage division factor over
2. Pulse response
	One year
	

	GB 4824 Chapter 6
	Radiated disturbance
	Measuring receiver
	1. The receiver shall comply with the reqirement specified in GB/T 6113.101.
2. Test frenquency range:30MHz ~18GHz
3. the quasi-peak detector, peak detector and averge detector shall comply with GB/T6113.101
4. the bandwidth at the -6dB point shall comply with GB/T6113.101 and be 120kHz for the frequency range 30MHz to 1000MHz.
5. The accuracy of sine-wave voltage measurement shall be better than ±2 dB (±2,5 dB above 1 GHz) when fed with a sine-wave signal at a 50 Ω resistive source impedance.
	1. Response to pulses
2. Response to voltage and frequency
3. the bandwidth at the -6dB point
4. RF attenuator
	One year
	1. Open area test sites, 3m or 10m semi-anechoic chamber for radiated disturbance test shall be available
2. The shielding efficiency of the chamber shall be better than 60dB in the frenquency range 0.014MHz to 1MHz, and 90dB in the frenquency range 1MHz  to 1000MHz.
3. The NSA value of chamble shall be within 4.0dB.
4. The chamber shall have a grounding resistance of less than 4Ω.
5. For equipment under test located on a turntable, the turntable shall be able to rotate 0~360°.
6. For test site measurernent, the antenna reference point height shall be varied between 1 m and 4 m and Measurements shall be performed with the antenna oriented in both, horizontal and subsequently in vertical polarization。
7. Provide necessary ventilation， temperature and humidity control.

	
	
	Receive antenna
	1. In the frequency range 9 kHz to 30 MHz, the loop antenna should comply with the reqirement specified in clause 4.3.2 of GB/T 6113.104.
2. In the frequency range 30MHz to 1000MHz, the antenna should comply with the reqirement specified in clause 4.5.2 of GB/T 6113.104.
3. In the frequency range 1GHz to 18GHz, the antenna should comply with the reqirement specified in clause 4.6 of GB/T 6113.104.
	Antenna factor
	One year
	

	
	Disturbance power
	Measuring receiver
	1. Test frenquency range: 30MHz ~300MHz
2. The bandwidth at the -6dB is 120kHz of the quasi-peak detector, peak detector or averge detector;
3. The accuracy of sine-wave voltage easurement shall be better than ±2 dB
4. the quasi-peak detector, peak detector and averge detector shall comply with GB/T6113.101
	1. (Relative / Absolute) Response to pulses
2. Response to voltage and frequency
3. the bandwidth at the -6dB point
4. RF attenuator
	One year
	1. Ambient noise shall meet the standard.
2. If the measurement carried out in shielded room, the shielded room shall comply whith the requirement of CNAS-CL01-A008.
3. The shielded room shall accommodate an insulation slot with length of at least 6m and height of at least 0.8m. The insulation slot shall be kept at more than 0.5m from any other metal obstacles.
4. EUT shall be kept at more than 0.4m away from any other metal obstacles.
5. Floor standing equipment shall be placed on the horizontal ground plane, but separated from metallic contact with the ground reference plane by up to 0.1m of insulation.
6. The height of the table shall be
7. 0,8 m for table top EUTs.

	
As above
	
	absorbing clamp
	1. The absorbing clamp shall comply with clause of GB/T 6113.103.
2. The effective working frequency should cover 30MHz-300MHz.
3. The actual clamp factor (CFact) of the absorbing clamp assembly shall be confirmed
4. The decoupling factor shall be at least 21 dB for the whole frequency range
5. The length of the clamp housing shall be 600 mm ± 40 mm
6. A 50 Ω RF attenuator of 6 dB shall be used directly at the clamp output.
	1. Correction factor
2. 50 Ω RF attenuator of 6 dB, see GB/T 6113.103
	One year
	

	GB 17625.1/IEC 61000-3-2
	Harmonic current
	Pure power supply
	1. The stability of output voltage shall be within ±2.0 %，and the stability of frequency shall be within ± 0.5 %.
2. The three-phase power supply should ensure that the phase angle between the two phases is 120 ° ± 1.5 °
3. Harmonic components of orders 2 to 40 of the output voltage shall not exceed the proportion specified in GB17625.1 A.2 (C) when the device is tested with a load.
4. The peak value of the output voltage shall be within 1.40 times and 1.42 times its RMS value and shall be reached within 87° to 93°.
	1. Voltage stability
2. Frequency stability
3. Harmonic components of the output voltage
	One year
	


	
	
	Harmonic current analyzer
	1. It should comply with requirements of IEC61000-4-7；
2. The accuracy of voltage, current and power measurement shall meet the requirement of the table below.
[image: ]
	1. The frequency response of voltage measurement
2. The accuracy of voltage measurement
3. The frequency response of current measurement
4. The accuracy of current measurement
5. The accuracy of power measurement
	One year
	

	GB/T 17625.2/IEC 61000-3-3
	Voltage fluctuation and flicker
	Pure power supply
	1. The stability of output voltage shall be within ±2.0 %，and the stability of frequency shall be within ± 0.5 %.
2. The three-phase power supply should ensure that the phase angle between the two phases is 120 ° ± 1.5 °
3. Harmonic components of orders 2 to 40 of the output voltage shall not exceed the proportion specified in GB17625.1 A.2 (C) when the device is tested with a load.
4. The peak value of the output voltage shall be within 1.40 times and 1.42 times its RMS value and shall be reached within 87° to 93°.
	1. Voltage stability
2. Frequency stability
3. Harmonic components of the output voltage
	One year
	


	
	
	Flicker analyzer
	1. The accuracy of voltage measurement shall achieve ±1% or better；
2. The error of phase measurement shall be not greater than ±2°
3. The accuracy of measurement for relative voltage variation d shall be better than ±8% system accuracy for the maximum value dmax；
	1. The accuracy of voltage measurement
2. Pst=1(Square waveform)
	One year
	

	GB/T 17799.1Chapter 9, 
GB/T 17799.2 Chapter 8
	Electrostatic discharge immunity
	ESD generator
	Should fully comply with the requirements of Clause 6 of GB/T 17626.2:
1. energy storage capacitance: 150 pF ± 10 %;
2.  discharge resistance: 330 Ω± 10 %;
3.  charging resistance: 50-100MΩ;
4. output voltage: at least 8 kV (nominal) for contact discharge; at least 15 kV (nominal) for air discharge;
5. tolerance of the output voltage indication: ± 5%;
6. polarity of the output voltage: positive and negative (switchable);
7. holding time: at least 5s;
8.  discharge mode of operation: single discharge (time between successive discharges at least 1 s);
9. The measurement of discharge current waveform should meet the requirements.
	1. Using the urrent-sensing
transducer specified in standard appendix B, the measurement of contact discharge current waveform of electrostatic discharge generator should conform to the requirements:
First peak current of discharge（10%）: Voltage setting value（kV）×3.75A / kV；
Wavefront time of discharge current tr：0.7~1ns；
Current at 30 ns (±30 %): Voltage setting value （kV）×2A / kV；
Current at 60 ns (±30 %): Voltage setting value （kV）×1A / kV；
It is recommended to test at set voltages of 2, 4, 6, and 8kV.
2. Validation of Voltage Settings.
	One year
	1. . ambient temperature:15 °C to 35 °C;
2.  relative humidity: 30 % to60 %;
3. atmospheric pressure: 86 kPa (860 mbar) to 106 kPa (1 060 mbar).
4. A ground reference plane shall be provided on the floor of the laboratory. It shall be a metallic sheet (copper or aluminium) of 0,25 mm minimum thickness; other metallic materials may be used but they shall have at least 0,65 mm minimum thickness.The minimum size of the reference plane is 1m2, the exact size depends on the dimensions of the EUT. It shall project beyond the EUT or coupling plane by at least 0,5 m on all sides,and shall be connected to the protective grounding system.
5. A horizontal coupling plane (HCP), 1,6 m × 0,8 m, shall be placed on the table. Material and thickness of reference ground plate. The EUT and cables shall be isolated from the coupling plane by an insulating support of 0,5 mm thick.
6. The size of vertical coupling plate is 0.5 m *0.5 m, and the material and thickness are the same as the reference ground plate (considering that there are two types of test equipment, table-top equipment and floor-standing equipment, the vertical coupling plate should accord with the characteristics of these two kinds of equipment. One kind of coupling plate with adjustable height off the ground is used for the test of ground equipment; the other kind of coupling plate with fixed height is used for the test of desktop equipment).
7. The horizontal and vertical
coupling planes shall be
connected to the GRP via a
cable with a 470 kΩ resistor located at each end.
8. For table-top equipment, the test set-up shall consist of a Insulation test table (for example, a wooden table), 0,8 m high, standing on the ground reference plane.A horizontal coupling plane (HCP), 1,6 m × 0,8 m, shall be placed on the table.
9. For floor-standing equipment, the EUT and cables shall be isolated from the ground reference plane by an insulating support about 0,1 m thick. Its size should be at least the same as the shape of the equipment to be tested in the future.
10. A distance of 1 m minimum shall be provided between the equipment under test and the walls of the laboratory and any other metallic structure.

	GB/T 17799.1Chapter 9, 
GB/T 17799.2 Chapter 8
	Electrical fast transient/burst immunity
	Burst generator
	Should fully comply with the requirements of Chapter 6 of GB/T 17626.4:
1. Open-circuit output voltage of generator: 0.25～4kV；
2. Polarity:  positive/negative;
3. Dynamic output impedance of generator: 50Ω±20%；
4. Built-in d.c. blocking capacitor of generator: 10nF±20％；
5. Output type of generator: coaxial, 50 Ω;
6. Repetition frequency of the pulse: 5kHz ±20％，
100kHz ±20％；
7. burst duration: 15 ms ± 20 % at 5 kHz
0.75 ms ± 20 % at 100 kHz;
8. burst period: 300ms±20％；
9. relation to power supply: asynchronous;
10. The output waveform should meet the measurement requirements of the right standard.

	1. into 50 Ω load:
rise time tr: 5 ns ± 30 %
duration td : 50 ns ± 30 %
peak voltage: Set voltage÷2, ±10 %
2. into 1 000 Ω load:
rise time tr: 5 ns ± 30 %；
duration td : 35～150ns；
peak voltage: Set voltage×0.95 ，
± 20 %。
test load:
50 Ω load, accuracy± 2 %
1000Ω load, accuracy± 2 %, in parallel with ≤ 6 pF.
	One year
	1. The ground reference  plane shall be a metallic sheet (copper or aluminium) of 0,25 mm minimum thickness; other metallic materials may be used but they shall have 0,65 mm minimum thickness.
The minimum area of the
ground reference plane is 1 m × 1 m. The actual size depends on the dimensions of the EUT. The ground
reference plane shall project beyond the EUT by at least 0.1 m  on all sides.
If the table test equipment is to be considered in the future, the reference grounding plate shall also consider the size of the test table to meet the requirement that each side is at least 0.1m larger than the outer edge of the test table.
The reference ground plate shall be connected to the protective ground of the laboratory.
2. The test table should be made of insulating material (such as wood desktop), with a height of 0.8m.
Since the GB/T 17626.4 standard has been revised, and the majority of products standard has not been revised, the test is in the transition period between the new and old standards. In order to meet the new standard, a 1.6m 0.8m reference grounding plate should be equipped on the test table, as well as a 0.1m high insulation platform for equipment placement.
Desktop reference ground plane and ground reference ground plane with grounding wire interconnect.
3. For floor-standing equipment, the EUT and cables shall be isolated from the ground reference plane by an insulating support about 0,1 m thick. The corresponding size depends on the maximum equipment tested.
4. For the placement of the tested cables, the laboratory should also be equipped with two insulated cable placement racks of 1 m and 0.5 m in length and 0.1 m in height. Among them, 1 m long shelf is for the old version of the standard, while 0.5 m long shelf is for the new version of the standard.
5. A distance of 0.5 m minimum shall be provided between the equipment under test and the walls of the laboratory and any other metallic structure.

	
	
	Coupling/decoupling network for a.c./d.c. mains supply port
	1. coupling capacitors: 33nF;
2. coupling mode: common mode.
	To match the output of the network with 50 Ω load checking the output waveform, each of the output waveform are consistent with the requirement of generator output.
	One year
	

	
	
	Capacitive coupling clamp
	1. typical coupling capacitance between cable and clamp: 100 pF to 1000 pF (see IEC 61000-4-4：2009 Ed. 3.0);
2. usable diameter range of round cables: 4 mm to 40 mm;
3. insulation withstand capability: 5 kV (test pulse: 1,2/50 µs).
	At present, only structural and dimensional checks are carried out.
In the future (see IEC 61000-4-4:2009, Ed. 3.0), the output waveform of the coupling clamp may be checked.
	One year
	

	GB/T 17799.1Chapter 9, GB/T 17799.2 Chapter 8
	Radiated, radio-frequency, electromagnetic field immunity
	RF signal
generator
	1. 80MHz-1GHz, 1kHz sine wave amplitude modulation, modulation system for 80% of the radio frequency signal;
2. Step size and dwell time can be set and manually set.
	1. frequency
2. The output amplitude
3.  modulation
	One year
	Anechoic chamber:
1. of a size adequate to maintain a uniform field of sufficient dimensions with respect to the equipment under test (EUT).
2. its magnitude measured at the grid points is within -0 dB to +6 dB of the nominal value for not less than 75 % of all grid points.
3. Wave absorbing materials shall be laid on the anechoic chamber floor to make the site meet the requirements.
4. Anechoic chamber shall be well equipped with filter and shielding door to ensure shielding efficiency of >80dB.


	
	
	Broadband power amplifier
	1. Effective working frequency covers 80MHz-1GHz  frequency range;
2. Make the amplified signal emit the field intensity measured at EUT through the antenna to reach 3V/m (3* 1.8v continuous wave);
The harmonic and distortion produced by the power amplifier should be 15dB smaller than the carrier amplifier.
	1. frequency
2. The output amplitude

	One year
	

	
	
	Field generating antennas
	 Effective working frequency covers specified frequency range; It has horizontal and vertical polarization directions.
	
	/
	

	
	
	Field strength
probe
	1. It has horizontal and vertical polarization directions;
2. Dipole antenna size less than 0.1m or smaller;
3. Sufficient immunity to radiation field intensity. It is connected by optical fiber to the field intensity indicator outside the anechoic chamber.

	1. Frequency response
2. Field strength value
3. Linearity
	One year
	

	
	
	field strength meter
	Monitor the field strength for the frequency range
	1. Frequency response
2. Linearity
	One year
	

	GB/T 17799.1Chapter 9, GB/T 17799.2 Chapter 8

	Surge immunity
	1.2/50μs combination wave generator
	Should fully comply with the requirements of Chapter 6 of GB/T 17626.5:
1. Generator surge voltage setting range: at least  for 0.5~4.0kV；
2. Polarity: positive and negative;
3. Phase shifting: in a range between 0° to 360° relative to the phase angle of the a.c. line voltage to the equipment under test;
4. Repetition rate: At least 1 per minute;
5. Generator equivalent output impedance: 2Ω ± 10%；
6. Surge voltage waveform with open circuit output of generator:
Front  time  1.2μs
Time to half-value 50μs
The specific waveform should meet the measurement requirements of the right standard.
7. Waveform of surge current in short circuit output of generator:
Front  time  8μs
Time to half-value 20μs
The specific waveform should meet the measurement requirements of the right standard.
8. The generator has floating-ground output function.
	When the charging voltage is the same, the generator's voltage and current waveforms and their amplitudes should be measured respectively in open-circuit state (load greater than or equal to 10 kΩ) and short-circuit state (load less than or equal to 0.1Ω). The output of the generator should meet the following requirements:
1. Waveform of the surge voltage:
Front  time 1.2μs ± 30%
Time to half-value 50μs± 20%
peak error of surge voltage   the set value±10%
2. Waveform of the surge current:
Front  time 8μs ± 20%
Time to half-value 20μs± 20% 
peak error of surge voltage   the set current (Voltage setting value÷2Ω）±10%.


	One year
	
A metal reference ground plane is generally not required in the laboratory.

A reference ground plane is required only if the typical metal ground plane is used for normal use of the tested equipment.

In addition, when the test frequency is relatively high; In addition, according to the requirements of section 7.6.1 of the standard, the insulation between the test equipment and the ground shall be insulated, and the surge shall be directly applied on the metal shell of the test equipment. The port of the test equipment shall be connected to the terminal through a single layer or multiple shielding cables, and the terminal (or auxiliary equipment) of the shielding cables shall be grounded. Reference ground plane should be selected for both cases.

So far, the surge immunity test only mentions the power supply immunity test through the coupling/decoupling network of ac/dc power lines. If the laboratory is to conduct the immunity test of the equipment interconnection line in the future, the laboratory shall select different coupling/decoupling
networks of the interconnection line according to the test requirements of the test subject.

	
	
	Coupling/decoupling networks for a.c./d.c. power supply circuits
	1. For line-to-line coupling(differential mode coupling), the surge shall be coupled by an 18 µF capacitor;
2. For line-to-ground coupling(Common mode coupling), the surge shall be coupled by a 9 µF capacitor and a 10 Ω resistor in series.
3. The decoupling inductance makes the a.c.mains voltage drop at the EUT connector of the coupling/decoupling network is less than 10 % at the specified current rating.
4. The residual surge voltage on the power supply inputs of the decoupling network when the EUT is disconnected shall not exceed 15 % of the applied test voltage or twice the rated peak voltage of the coupling/decoupling network, whichever is higher.
5. 5. The residual surge voltage on non-surged lines shall not exceed 15 % of the maximum applicable test voltage when the EUT is disconnected and the input of the coupling/decoupling network is open circuit.
	For coupling/decoupling networks of ac or dc power lines, the open-circuit voltage waveform and the short-circuit current waveform shall meet the following requirements:
1. Open circuit voltage waveform (coupling / decoupling network power supply end and load terminal are open, measured at the load side):
differential mode coupling:
Front  time 1.2μs ± 30%
Time to half value(allowed to be related to network rated current)
＜25A     40～60μs
25～60A   35～60μs
60～100A  30～60μs
Common mode coupling:
Front  time 1.2μs ± 30%
Time to half value(allowed to be related to network rated current)
＜25A     25～60μs
25～60A   20～60μs
60～100A  15～60μs
2. Short circuit current waveform (the coupling/decoupling network power supply is open, while the load side is short circuit, measured at the load side):
differential mode coupling:
Front  time 8μs ± 20%
Time to half value 20μs± 20%
Common mode coupling:
Front  time  2.5μs ± 30%
Time to half value  25μs± 30%.

	One year
	

	GB/T 17799.1Chapter 9, GB/T 17799.2 Chapter 8
	Immunity to conducted disturbances,
induced by radio-frequency fields
	Test generator
	1. Output frequency0.15-230MHz;
2. 80 % amplitude modulated with a 1 kHz sine wave;
3. The scanning step is adjustable and should not exceed 1% of the previous frequency value.
4. Residence time procedure ajustable .The dwell time shall not be less than the time necessary for the EUT to be exercised and to respond, but shall in no case be less than 0,5 s.
	1. frequency
2. Output amplitude
3. modulation
	One year
	4、 The equipment to be tested is placed on an insulating support of 0,1 m height
above a reference ground plane. The distance between the test equipment and the coupling and/or decoupling network is 0.1m-0.3m.

	
	
	Broadband power amplifier
	1. Ensure that the output voltage level of CDN output 0.15-230MHz reaches 3V(AC) or 1V (dc)
2. Ensure that the voltage level of the electromagnetic coupling clamp coupled to the signal and the control line reaches 1V.
	1. frequency
2. Output amplitude
	One year
	

	
	
	attenuator
	1. Z0=50Ω；
2. Insertion loss=6dB
	Decrement
	One year
	

	
	
	CDN-M2 (two
wires)
CDN-M3 (three
wires)
CDN-M5（five
wires）

	
1. Effective working frequency: 0.15-230MHz;
2. common mode impedance  of coupling
and decoupling devices meets  the requirements of the table below
	
	Frequency band

	Parameter
	0.15MHz~26MHz
	26MHz~80MHz
	80MHz~230MHz

	|Zce|
	150Ω±20Ω
	150Ω+60Ω/-45Ω
	150Ω±60



	1. voltage division factor
2. Port impedance
	One year
	

	
	
	Injection clamp
	1. the transmission loss of the test fixture shall not exceed 1 dB when tested in a 50Ω system with a electromagnetic coupling clamp installed and terminated at its input port by a 50Ω load.
2. Effective working frequency:0.15-230MHz;
3. EUT/AE coupling and decoupling directivity above 10MHz is greater than or equal to 10dB
	Coupling factor for the frequency range 0.15MHz to 230MHz
	One year
	

	GB/T 17799.1Chapter 9, GB/T 17799.2 Chapter 8
	Voltage dips, short interruptions and
voltage variations immunity
	Signal generator
	1. The output voltage accuracy is ±5％ of the set voltage
2. voltage change with load at the outout of the generator:
100% output, 0A to 16A: less than 5%
70% output, 0A to 23A: less than 7%
3. Voltage rise(and fall) time, during abrupt change, generator loaded with 100 with 100qual to 10dBal and the contro
4. Phase relationship of voltage variations: 0°，180°（±10°）
	1. frequency
2. Output amplitude
3. phase
4. time
	One year
	

	
	
	Power source
	The frequency of the test voltage shall be within ±2% of rated frequency.
	Voltage
Frequency
	One year
	

	GB/T 17799.1Chapter 9, GB/T 17799.2 Chapter 8
	Power frequency magnetic field immunity
	Test generator
	1. output magnetic field strength: 3A/m
2. output frequency: 50Hz or 60Hz, ±3％
	Output current
	One year
	


	
	
	Inductive coil
	The inductive coil shall generate a power frequency magnetic field strength (A/m).
	coil factor
	One year
	

	GB/T 17626.13
	Harmonics and interharmonics including mains signalling
at a.c. power port, low frequency immunity tests
	Test generator
	1. The test generator shall have the ability to generate a signal with a 50 Hz fundamental frequency and to superimpose the required frequencies (harmonics and frequencies between the harmonics).
2. The maximum harmonic voltage distortion of the generator shall be in accordance with GB 17625.1 (when no harmonic/inter-harmonic is selected).
	
	One year
	

	
	
	analyser for harmonics and interharmonics
	It shall comply with the requriement specified in GB/T 17626.7.
	
	
	

	GB/T
17626.18
	Damped oscillatory wave immunity test
	Test generator
	Slow damped oscillatory wave:
1. voltage rise time: 75r（1olta）ns
2. voltage oscillation frequencies: 100×（1±10%）kHz and 1×（1±10%）MHz
3. repetition rate: 40/s for 100kHz and 400/s for 1MHz /T 1
4. decaying: Pk5 must be＞50% of the Pk1value and Pk10 must be <50% of the Pk1 value;
5. burst duration: no less than 2s;
6. output impedance: 200Ω
7. open circuit voltage: 250V to 2500V±10%
8. short-circuit current: 1,25A to 12,5A %20%
9. polarity of the first half-period: positive and negative
Fast damped oscillatory wave:
1. voltage rise time: 5o（1olta）ns
2. voltage oscillation frequencies: 3×（1±10%）MHz and 10×（1±10%）MHz
3. repetition rate: 5000/squen
4. decaying: Pk5 must be＞50% of the Pk1value and Pk10 must be <50% of the Pk1 value;
5. burst duration: 3MHz: 50ms10 m
10MHz:15mstion
30MHz: 5mstion:
6. Burst period: 300ms±20%
7. output impedance:50±20%0
8. open circuit voltage: 250V to 4000V±10%
9. polarity of the first half-period: positive and negative
10. specidications short circuit:
· current rise time: 3MHz:＜330ns，10MHz:<100ns，30MHz:<33ns
· current oscillation frequencies: 3MHz, 10MHz and 30MHz eue;
· decaying: Pk5 must be＞25% of the Pk1value and Pk10 must be <25% of the Pk1 value;
· short-circuit current: 5A to 80A  be 
	1. rise time
2. oscillation frequency
3. decaying
4. burst duration
5. Burst period
6. open circuit voltage
7. short-circuit current
8.generator source impedance

	One year
	

	
	
	Coupling/decoupling network
	The waves shall be within the tolerance of the generator port.
Verification shall be made port by port with the short circuit test load impedance if 0.1Ω。
	As above
	One year
	

	GB/T
17626.10
	Damped oscillatory magnetic field immunity test
	Damped oscillatory wave generator
	1. oscillation frequencies: 0.1×（1±10%）MHz and 1×（1±10%）MHz
2. decay rate: 50% of the peak value after 3 to 6 cycles
3. repetition rate: at least 40 transients/s at 0,1MHz, 400 transients/s at 1MHz
4. test duration: 2s (+10%,-0%) or continuous
5. output current range: from 10A to 100A, divided by the coil factor

	output current peak value
damping
frequency of oscillation
1. repetition rate
	One year
	

	
	
	Induction coil
	The induction coil shall generate a damped oscillatory magnetic field strength
	Coil factor
	One year
	

	GB/T
17626.9
	Pulse magnetic field immunity test
	Test generator
	1. rise time: 6.4（1±30%）μs
2. duration: 16（1±30%）μs
3. output current range: 100A to 1000A, divided by the coil factor
4. polarity: positive and negative
	1. output current peak value
2. rise time
3. duration
	One year
	

	
	
	Induction coil
	The induction coil shall generate a pluse magnetic field strength
	Coil factor
	One year
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Annex K(normative)code:1213
GB14023；CISPR12
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Chapter4,5
	Radiated Emission of vehicle:
121102
	Scanning receiver
	1、 Frequency Range：0.09MHz-1000MHz 
2、 In the frequency range, with QP, PK, AV value detector, 6dB bandwidth setting is 9kHz, 120 kHz
3、 The test accuracy should be better than (+3dB) and the frequency accuracy should be better than (+1%).
4、 QP, PK, AV value detectors fully comply with the requirements of GB/T6113.101
	1. Pulse response
2. Voltage frequency response
3. 6dB bandwidth
4. RF attenuator
5. Amplitude、 Frequency
	Should meet the CNAS accreditation guidelines
	2. Background noise meets the standard requirements
3. Semi-anechoic chamber size (or open area test site) meets the standard requirements. If the measurement is carried out in a chamber, the chamber is grounded at a single point. NSA metering <  4.0dB; EUT turntable can rotate 0-360 degrees.
4. 1.8m and 3M antenna height can be ensured by the antenna tower, and the vertical and horizontal direction of the antenna can be changed.
5. Provide necessary measures of ventilation and exhaust emission

	
	
	Broadband antenna
	1、 The effective working range is 30MHz-1GHz
2、 Fully meet the requirements of Article 4.5.2 of GB/T6113.104
	Antenna coefficient
	
	

	
	
	RF cable
	1. The input impedance should be 50Ω.
2. The effective working range is 30MHz-1000MHz
	
	
	

	
	
	Non-contact tachometer
	1. Measurement range: 100-20000 rpm/min
2. Accuracy: ±1 rpm/min
	Speed
	
	



GB18655；CISPR25-2008
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Chapter4,5
	Radiated Emission of vehicle:
Emission measurement with on-board antenna received:
121103
	Scanning receiver
	1. Frequency Range：0.15MHz～2500MHz 
2. In the frequency range, with QP, PK, AV value detector, 6dB bandwidth setting is 9kHz, 120 kHz
3. The test accuracy should be better than (+3dB) and the frequency accuracy should be better than (+1%).
4. QP, PK, AV value detectors fully comply with the requirements of GB/T6113.101
	1. Pulse response
2. Voltage frequency response
3. 6dB bandwidth
4. RF attenuator
5. Amplitude、 Frequency
	Should meet the CNAS accreditation guidelines
	1. Background noise meets the standard requirements
2. Semi-anechoic chamber (or open area test site) meets the standard requirements. If the measurement is carried out in a chamber, the chamber is grounded at a single point. NSA metering <  4.0dB.
3. Provide necessary measures of ventilation and exhaust emission 

	
	
	Broadband antenna
	1. The effective working range is 0.15MHz-2500 MHz；
2. Fully meet the requirements of Article 4.5.2 of GB/T6113.104；
	Antenna coefficient
	
	

	
	
	RF cable
	3. The input impedance should be 50Ω.
4. The effective working range is 0.15MHz-2500 MHz
	Insertion loss
	
	

	
	
	Antenna matching unit
	1. 100kHz-30MHz/ K=-10dB
2. The maximum SWR is 2:1
	Attenuation or gain K
	
	

	
	
	Power supply
	Vehicle test: the ignition switch is ON, the engine is not running

US=()V ，Systems with 12V nominal supply voltage

US=()V， Systems with 24V nominal supply voltage
Vehicle test: the engine is running

US=()V ，Systems with 12V nominal supply voltage

US=()V， Systems with 24V nominal supply voltage
	
	Should meet the CNAS accreditation guidelines
	

	Chapter4,6


	Electromagnetic disturbance measurement of vehicle components and modules
121104
	Scanning receiver
	1. Frequency Range：0.15MHz～2500MHz
2. In the frequency range, with QP, PK, AV value detector, 6dB bandwidth setting is 9kHz, 120 kHz
3. Accuracy：150kHz～1000 MHz   ±1dB
1000 MHz～2500MHz    ±1.5dB
4. QP, PK, AV value detectors fully comply with the requirements of GB/T6113.101
	1. Pulse response
2. Voltage frequency response
3. 6dB bandwidth
4. RF attenuator
5. Scale fidelity
6. Average noise level
	Should meet the CNAS accreditation guidelines
	1. Background noise meets standard requirements，
2. Semi-anechoic chamber meets the standard requirements.
3. The ground plane shall be bonded to the walls or the floor of the shielded enclosure such that the d.c. resistance shall not exceed 2,5 mΩ.

	
	
	Broadband antenna
	1. The effective working range is 0.15MHz-2500 MHz；
2. Fully meet the requirements of GB/T6113.104；
	Antenna coefficient
	
	

	
	
	RF cable
	1. The input impedance should be 50Ω.
2. The effective working range is 0.15MHz-2500 MHz
	
	
	

	
	
	Artificial mains network
	1、 With 5μH / 50Ωartificial mains network；
2、 The working range should cover 0.15MHz-2500MHz with a tolerance of ±10%
	
	
	

	
	
	Power supply
	
US=（）V， Systems with 12 V nominal supply voltage

US=（）V， Systems with 24 V nominal supply voltage
	
	
	

	
	
	Ground plane
	1. The height of the reference ground plane (test bench) shall be (900 ± 100) mm above the floor.
2. The minimum size of the ground plane for conducted emissions shall be 1 000 mm × 400 mm.
3. The minimum width of the ground plane for radiated emissions shall be 1 000 mm. The minimum length of the ground plane for radiated emissions shall be 2 000 mm, or underneath the entire equipment plus 200 mm, whichever is larger.
4. The ground plane shall be bonded to the walls or the floor of the shielded enclosure such that the d.c. resistance shall not exceed 2,5 mΩ. The distance from the edge of the ground strap to the edge of the next strap shall not be greater than 300 mm. The maximum length to width ratio for the ground straps shall be 7:1.
	
	
	

	

	Conducted emissions measurement of vehicle components and modules 121108
	Current probe method
	Rated output load impedance：（50＋j0）Ω;
Frequency range： 0.15MHz～108MHz;
	Insertionloss
	Should meet the CNAS accreditation guidelines
	

	
	Radiation emission measurement of vehicle components and modules)
121105
121106
	TEM cell method
	Frequency range is from 150kHz to 200MHz 
Port is 50Ω
	Standing wave ratio
	
	

	
	
	Stripline method
	Typical characteristic impedance values are 50Ω and 90Ω
Frequency range :150kHz - 1000MHz，
	Port voltage standing wave ratio
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Annex L(normative)code:1214
GB/T19951-2005；ISO10605:2001
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Chapter5,7
	Vehicle electronic module electrostatic discharge (powered and not powered)
121207
	ESD simulator
	1. Voltage range: -25kV ～ +25kV
2. Capacitance: 330pF±10%,150pF±10%
3. Resistance: 2000Ω±10%
4. Rising edge time:
Direct contact discharge,  0.7ns ～ 1ns(load is 2Ω);
Air discharge,  ≤5ns(load is 2Ω);
	1.Contact discharge current waveform measurement meets requirements
2 Output voltage
	Should meet the CNAS accreditation guidelines.
	The structure of the ESD simulator should ensure that the high voltage ground and the instrument case ground are insulated from each other.
The ambient temperature is maintained at 23 °C ± 5 °C during the test, and the relative humidity is between 30% and 60%

	
	
	Ground plane
	A ground plane is a metallic sheet(copper, brass, etc.)that shall have a minimum thickness of 1mm and an area of at least 1m2, enusuring that it projects beyond the device under test by at least 100mm on all sides. The ground plane shall be connected to the facility ground by a ground strap less than 2m long and at least 50mm wide.
	
	
	

	
	
	Insulation block
	Insulation blocks shall be 25±2.5mm in high and project beyond the device under test by at least 20mm on all sides.
	
	
	

	Chapter6
	Vehicle electrostatic discharge test
121202
	ESD simulator
	Voltage range: -25kV ～ +25kV
Capacitance: 330pF±10%,150pF±10%
Resistance: 2000Ω±10%
Rising edge time:
Direct contact discharge, 0.7ns~1ns(load is 2Ω);
Air discharge,  ≤5ns(load is 2Ω);
	1.Contact discharge current waveform measurement meets requirements
2.Output voltage
	
	



GB/T21437.2-2008；ISO7637.2：2004
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Chapters 4 and 5
	Transient test of vehicle electronic components
121208
121109
	Test pulse generator
	Test pulse 1, 2a/b, 3a/b, 4, 5a/b with standard regulations
Us shall be adjustable within the limits given in standard 
The timing (t) tolerances and internal resistance (Ri) tolerance shall be +20 %
	1. Output characteristics
	Should meet the CNAS accreditation guidelines
	During the test, the ambient temperature should be 23 °C ± 5 °C

	
	
	Artificial network
	Inductor: L = 5μH (air-core winding); 
Resistor: R = 5Ω;
The impedance of an artificial network shall not deviate more than 10 %
	1. Impedance characteristics
	
	

	
	
	Voltage probe
	- attenuation: 100/1;
——Maximum input voltage: at least 1kV;
——Input impedance Z and capacitance C should be meeting the standard regulations;
——The maximum length of the voltage probe cable: 3m;
——The maximum length of the voltage probe grounding wire: 0.13m.
	1. Frequency characteristics
	
	

	
	
	Oscilloscope
	Bandwidth: DC to at least 400 MHz
- Recording speed: at least 100cm/μs;
- Input sensitivity: at least 5mV/scale.
	1. Voltage measurement error
2. Rise Time
3. Frequency response
4. Scan error with amplifier  
	
	

	
	
	Waveform acquisition device
	Device capable of acquiring transient waveforms with fast rise times
	1. Voltage measurement error
2. Rise Time
3. Frequency response
Scan error with amplifier
	
	

	
	
	Electronic switch
	- Umax. = 400 V minimum at 25 A;
- Imax = 25 A minimum continuously, 100 A for At G 1 s; 
-  ≤ 1V at 25A;
- Test voltage UA1 = 13.5v, UA2 = 27v;
- Switching time Δts = 300ns ± 20% w with reference load ;
- R = 0,6Ω, L = 50μH (at 1 kHz);
—Parallel resistance Rs=10Ω, 20Ω, 40Ω and external connection resistance;
- Trigger: internal and external;
- Voltage probe: 1:100.
The switch should have the ability to withstand short circuits.
	
	
	

	
	
	Power supply
	12V system: UA——when the generator is working, test voltage = 13.5±0.5 
UB——when battery is powered, Test voltage =12±0.2
24V system: UA=27±1
            UB=24±0.4
	1. Internal resistance of the power supply
2. Frequency response
Note: Non-battery power supply
	
	




GB/T17619-1998;
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Chapter 9
	Radiation immunity test of vehicle electronic components
121209
121210
121211
121212

	RF signal generator
	Produces a 20MHz-1000 MHz, 1kHz sine wave amplitude modulation, 80% modulation RF signal;
The step size and dwell time program can be set and can be set manually;
	1.Frequency
2. Crystal frequency accuracy
3. Spectrum purity
4. Output power level
5. Output power flatness
6. Output attenuation
7. FM frequency offset and distortion
8. Amplitude modulation and distortion
	Should meet the CNAS accreditation guidelines
	1. Background noise meets the standard requirements,
2. The semi-anechoic chamber meets the standard requirements. Darkroom metering NSA<(4.0dB;
3. The ground plane shall be electrically connected to the ground or wall of the shielded room, and the DC resistance shall not exceed 2.5mΩ;

	
	
	Broadband antenna
	The effective operating frequency covers the frequency range of 20MHz-1000 MHz;
Usually a broadband logarithmic period antenna;
	
	
	

	
	
	RF cable
	1, the input impedance should be 50ω
2. The effective working frequency covers the frequency range of 20MHz-1000MHz
	
	
	

	
	
	Broadband power amplifier
	The effective working frequency covers the frequency range of 20MHz-1000MHz;
Having the amplified signal transmitted through the antenna to measure the field strength at the EUT of 30 V/m;
The harmonics and distortion generated by the power amplifier should be 15dB smaller than the carrier amplification;
	
	
	

	
	
	Field strength probe
	4、 Generally three-direction polarization direction;
5、 Sufficient immunity to radiation field strength

	1.Frequency response
2. Dynamic response
3. Linearity
	
	

	
	
	Artificial network
	Inductor: L = 5μH (air-core winding); 
resistor: R = 5Ω;
The impedance of an artificial network shall not deviate more than 10 %
	Impedance characteristics
	
	

	
	
	Tem small room
	Frequency range 20-200MHz
Port 50Ω
	Standing wave ratio
	
	

	
	
	150mm/800mm strip line
	Generally used characteristic impedance value 50Ωor meets the standard requirements
	Port voltage standing wave ratio
	
	

	
	
	Current measuring probe
	Port 50Ω
	Insertion loss
	
	

	
	
	Current injection probe
	Port 50Ω
	Transmission impedance
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Annex M(normative)code:1215
GB/T 22450.1 
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Chapter 7.1
	Total radiatied power
	Base station simulator
	1. With Signaling mode covers the  corresponding test modulations.
	1.Linearity of output power
2.Amplitude of output power
	1 year recommend-ed
	6. Three-dimension-al antenna anechoic chamber, ripple test report must within the validity period;
7. The total uncertainty of the test system is less than 2dB;
8. The minimum test distance is ≥1.3m;

	
	
	Spectrum Analyzer
	1. Covering the frequency range 700MHz to 3GHz at least.
	1.Frequency
2.Electrical Level or amplitude
3.Time
4. Attenuation
	1 year recommend-ed
	

	
	
	Network Analyzer
	1. Covering the frequency range 700MHz to 3GHz at least.
	1.Input and output power
	1 year recommend-ed
	

	
	
	Standard dipole antenna and loop antenna
	1. For 920 MHz and 1790MHz ,the symmetry is less than ±0.1 dB in planar mode.
	1.Antenna factor
2.symmetry
	3 years recommend-ed
	

	
	
	Measuring antenna
	1. Dual polarization test capability;
2. Covering the frequency range of 700MHz ~ 3GHz at least.
	1.Antenna factor
2.Antenna gain
	3 years recommend-ed
	

	Chapter 7.2
	Conduct-ed spurious emission
	Base station simulator
	1. With Signaling mode covers the  corresponding test modulations.
	1.Linearity of output power
2.Amplitude of output power
	1 year recommend-ed
	

	
	
	Spectrum Analyzer
	1. Covering the frequency range 30MHz to 12.75GHz at least.
	1.Frequency
2. Electrical Level or amplitude
3. Attenuation
	1 year recommend-ed
	

	
	
	Notch filter
	GSM covers the two bands GSM900 / 1800; 
3G and 4G should correspond to different modulations and frequency bands respectively
	Frequency response
	1 year recommend-ed
	

	Chapter 7.3
	Radiated spurious emission
	Base station simulator
	1. With Signaling mode covers the  corresponding test modulations
	1.Linearity of output power
2.Amplitude of output power
	1 year recommend-ed
	1. Full anechoic chamber, test distance is ≥ 3m;
2. The ratio of the full-band transmission loss to the transmission loss in free space is ≤4dB;


	
	
	Spectrum Analyzer
	1. Covering the frequency range 30MHz to 12.75GHz at least.
	1.Frequency
2. Electrical Level or amplitude
3.Time
4. Attenuation
	1 year recommend-ed
	

	
	
	Notch filter
	GSM covers the two bands GSM900 / 1800; 
3G and 4G should correspond to different modulations and frequency bands respectively
	Frequency response
	1 year recommend-ed
	

	
	
	Measuring antenna
	1. Covering the frequency range 30MHz to 12.75GHz at least, Multiple antennas can be used
	1.Antenna factor;
2.Antenna gain
	1 year recommend-ed
	

	Chapter 7.4
	Radiated Emission
	Base station simulator
	1. With Signaling mode covers the  corresponding test modulations.
	1.Linearity of output power
2.Amplitude of output power
	1 year recommend-ed
	1. 30MHz to 1GHz : semi-anechoic chamber, Normalized Site Attenuation (NSA) is≤4dB;
2. 1GHz to 6GHz :  full anechoic chamber, site voltage standing wave ratio (Svswr) is≤6dB

	
	
	Spectrum Analyzer
	1. Covering the frequency range 30MHz to 6GHz at least. 
2. With CISPR average and peak detectors above 1 GHz
	1.Input power linearity, amplitude;
	1 year recommend-ed
	

	
	
	Notch filter
	GSM covers the two bands GSM900 / 1800; 
3G and 4G should correspond to different modulations and frequency bands respectively
	Frequency response
	1 years recommend-ed
	

	
	
	Measuring antenna
	1. Covering the frequency range 30MHz to 6GHz at least.

	1.Antenna factor
2.Antenna gain
	3 years recommend-ed
	

	Chapter 7.5 Chapter 7.6
Chapter 7.7
	Conduct-ed Emission
	Test Receiver
	1. Covering the frequency range 0.15MHz to 30MHz at least, 
2. With QP, PK, AV detectors which fully compliance with the requirements of standard CISPR16-1-1
	1.Impulse response
2.Voltage Frequency Response
3.6dB bandwidth
4.RF attenuator
	1 year recommend-ed
	1. Shielded room: shielding effectiveness > 80dB, shielded room should be grounded through a single point
2. The groud plane shall nevertheless have a minimum size of 2m×2m，and shall extend at least 0.5m beyond the edge of the EUT ;

	
	
	Artificial-Mains Network
	1. It shall fully compliance with the 50Ω/50μH V-type Artificial-Mains Network(AMN) requirements specified in Chapter 4 of the CISPR16-1-2 standard;
2. Test covering the frequency range 0.15kHz to 30MHz,The impedance (magnitude and phase) versus frequency characteristicof the AMN shall h meet the requirements of Table 2 of CISPR16-1-2.
Tolerances of ± 20 % for the magnitude and ± 11.5° for the phase are permitted.
3. Basic isolation shall be no less than 40dB from 9kHz to 30MHz
4. For Vehicle-mounted equipment ,the LISN shall compliance with the requirements of GB18655
	1.Voltage division factor；
2. Port impedance
	1 year recommend-ed
	

	Chapter
7.8
	Harmonic current
	Pure power supply
	1. The output voltage shall be maintained within ±2,0 % and the frequency within ±0,5 % of the nominal value.
2. In the case of a three-phase power supply, the angle between the fundamental voltage on each pair of phases of a three-phase source shall be 120° ± 1,5°
3. For harmonics of order from 2 to 40,the harmonic ratios of the test voltage (U) shall not exceed the limits of IEC6000-3-2 A. 2(C) with the EUT connected as in normal operation.
4. The peak value of the test voltage shall be within 1,40 times and 1,42 times its RMS value and shall be reached within 87° to 93° after the zero crossing.
	1.Voltage stability，
2.Frequency stability
3.The harmonic ratios of the test voltage
	1 year recommend-ed
	


	
	
	Harmonic current analyzer
	1. Should fully meet the requirements of IEC 61000-4-7；
2. The measurement accuracy of voltage, current and power meets the requirements of the following table:[image: ]
	1.Frequency Response of Voltage Measurement
2.Accuracy of Voltage Measurement
3.Frequency response of current measurement
4.Accuracy of current measurement
5.Accuracy of power measurement
	1 year recommend-ed
	

	Chapter
7.9
	voltage fluctuations and flicker
	Pure power supply source
	1. The loop impedance plus the internal resistance of power supply shall be equal to the reference impedance（0.4Ω+0.25j），The stability and tolerance of this total impedance shall be adequate to ensure that the overall uncertainty of ± 8 % is achieved during the whole assessment procedure.
2. The test voltage shall be maintained within ±2,0 % of the nominal value.
3. The frequency shall be 50 Hz ± 0,25 Hz.
4. The total harmonic distortion of the supply voltage shall be less than 3 %
	1.Voltage stability，
2.Frequency stability
3.The harmonic ratios of the test voltage
	1 year recommend-ed
	

	
	
	Flicker analyzer
	1. The magnitude of the voltage shall be measured with an accuracy of ± 1 % or better；
2. The measurement error of phase angle shall not exceed ± 2°.
3. The measurement accuracy of relative voltage change (d) should be better than the maximum value(dmax) ±8% during the whole assessment procedure.
	1.Accuracy of Voltage Measurement
2.Pst=1(square wave)
	1 year recommend-ed
	

	Chapter
7.10
	Transient Conducted Emission
	Artificial-Mains Network
	[image: ]
A——power supply terminal
B——common terminal (Can be grounded)
C——capacitor
L——inductor
P——terminal for the EUT
R——resistor
L = 5 μH (air-core winding)
Internal resistance between terminals P and A：<5mΩ
C = 0.1μF for working voltages of 200V AC and 1500V DC
R =50Ω
Impedance |ZPB|（Ω）as a function of frequency from 100kHz to 100MHz (AB shor-circulted), the impedance of an artificial network shall not deviate more than 10% from the curve
	1.Voltage division factor；
2. Port impedance
	1 year recommend-ed
	

	
	
	Oscilloscope
	Bandwidth：direct-current，at least 400MHz
Recording speed: at least 100cm/μs
Input sensitivity: at least 5mV/ scale
	impulse
	1 year recommend-ed
	

	
	
	Voltage probe
	Attenuation: 100/1
Maximum input voltage: at least 1kV
Input impedance (Z) and capacitance (C);
Maximum length of cable for voltage probe: 3m
Maximum length of grounding wire for voltage probe: 0.13m
[image: ]
	insertion loss
	1 year recommend-ed
	

	
	
	Power Supply
	Internal resistance Ri should be less than DC 0.01Ω. For frequency below 400 Hz，the internal impedance of a continuous power supply should be Zi=Ri
The output voltage should not exceed 1V between zero load and maximum load (including channeling current). It should recover to its maximum of 63% within 100us
The peak value of the superimposed pulsating voltage Ur should not exceed 0.2V, and the minimum frequency should be 400 Hz.
	Test voltage
	12V system（V）
	24V system（V）

	UA
	13.5±0.5
	27±1

	UB
	12±0.2
	24±0.4

	Note：UA——Test Voltage of Generator Working；
UB——Test Voltage of Battery Supply



	Voltage
Frequency
	1 year recommend-ed
	



GB/T 19286、GB/T 19483、GB/T 19484.1、YD/T 1312系列、YD/T 1592、YD/T 1595、YD/T 1597、YD/T 2583系列
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Chapter 8.1
	Conduct-ed spurious emission
	Base station simulator
	1. With Signaling mode covers the  corresponding test modulations
	1.Linearity of output power
2.Amplitude of output power
	1 year recommend-ed
	

	
	
	Spectrum Analyzer
	1. Covering the frequency range 30MHz to 12.75GHz at least.
	1.Frequency
2. Electrical Level or amplitude
3.Time
4. Attenuation
	1 year recommend-ed
	

	
	
	Notch filter
	GSM covers the two bands GSM900 / 1800; 
3G and 4G should correspond to different modulations and frequency bands respectively
	Frequency response
	1 year recommend-ed
	

	Chapter 8.2
	Radiated spurious emission
	Base station simulator
	1. With Signaling mode covers the  corresponding test modulations
	1.Linearity of output power
2.Amplitude of output power
	1 year recommend-ed
	1. Full anechoic chamber, test distance is ≥ 3m;
2. The ratio of the full-band transmission loss to the transmission loss in free space is ≤4dB;

	
	
	Spectrum Analyzer
	1. Covering the frequency range 30MHz to 12.75GHz at least.
	1.Frequency
2. Electrical Level or amplitude
3.Time
4. Attenuation
	1 year Recommend-ed
	

	
	
	Notch filter
	GSM covers the two bands GSM900 / 1800; 
3G and 4G should correspond to different modulations and frequency bands respectively
	Frequency response
	1 year recommend-ed
	

	
	
	Measuring antenna
	1. Covering the frequency range 30MHz to 12.75GHz at least, Multiple antennas can be used
	1.Antenna factor;
2.Antenna gain
	3 years recommend-ed
	

	Chapter 8.3
	Radiated Emission
	Base station simulator
	1. With Signaling mode covers the  corresponding test modulations.
	1.Linearity of output power
2.Amplitude of output power
	1 year recommend-ed
	1. 30 MHz to 1GHz : semi-anechoic chamber, Normalized Site Attenuation (NSA) is≤4dB；
2. 1GHz to 6GHz :  full anechoic chamber, site voltage standing wave ratio (Svswr) is≤6dB.

	
	
	Spectrum Analyzer
	1. Covering the frequency range 30MHz to 6GHz at least. 
2. With CISPR average and peak detectors above 1 GHz
	1.Input power linearity, amplitude
	1 year recommend-ed
	

	
	
	Notch filter
	GSM covers the two bands GSM900 / 1800; 
3G and 4G should correspond to different modulations and frequency bands respectively y
	Frequency response
	1 year recommend-ed
	

	
	
	Measuring antenna
	1. Covering the frequency range 30MHz to 6GHz at least.
	1.Antenna factor
2.Antenna gain
	3 years recommend-ed
	

	Chapter 8.4 Chapter 8.5 Chapter 8.6
	Conducted Emission
	Test Receiver
	1. Covering the frequency range 0.15MHz to 30MHz at least, 
2. With QP, PK, AV detectors which fully compliance with the requirements of standard CISPR16-1-1
	1.Impulse response
2.Voltage Frequency Response
3.6dB bandwidth
4.RF attenuator
	1 year recommend-ed
	1. Shielded room: shielding effectiveness > 80dB, shielded room should be grounded through a single point
2. The groud plane shall nevertheless have a minimum size of 2m×2m，and shall extend at least 0.5m beyond the edge of the EUT ;

	
	
	Artificial-Mains Network
	1. It shall fully compliance with the 50Ω/50μH V-type Artificial-Mains Network(AMN) requirements specified in Chapter 4 of the CISPR16-1-2 standard;
2. Test covering the frequency range 0.15kHz to 30MHz,The impedance (magnitude and phase) versus frequency characteristicof the AMN shall h meet the requirements of Table 2 of CISPR16-1-2.
Tolerances of ± 20 % for the magnitude and ± 11.5° for the phase are permitted.
3. Basic isolation shall be no less than 40dB from 9kHz to 30MHz
4. For Vehicle-mounted equipment ,the LISN shall compliance with the requirements of GB18655
	1.Voltage division factor；
2. Port impedance
	1 year recommend-ed
	

	Chapter
8.7
	harmonic current
	Pure power supply 
	1. The test voltage shall be maintained within ±2,0 % and the frequency within ±0,5 % of the nominal value
2. In the case of a three-phase supply, the angle between the fundamental voltage on each pair of phases of a three-phase source shall be 120° ± 1,5°
3. For harmonics of order from 2 to 40,the harmonic ratios of the test voltage (U) shall not exceed the limits of IEC6000-3-2 A. 2(C) with the EUT connected as in normal operation.
4. The peak value of the test voltage shall be within 1,40 times and 1,42 times its RMS value and shall be reached within 87° to 93° after the zero crossing
	1.Voltage stability，
2.Frequency stability
3.The harmonic ratios of the test voltage
	1 year recommend-ed
	

	
	
	Harmonic current analyzer
	1. Should fully meet the requirements of IEC 61000-4-7
2. The measurement accuracy of voltage, current and power meets the requirements of the following table:[image: ]
	1.Frequency Response of Voltage Measurement
2.Accuracy of Voltage Measurement
3.Frequency response of current measurement
4.Accuracy of current measurement
5.Accuracy of power measurement
	1 year recommend-ed
	

	Chapter
8.8
	voltage fluctuations and flicker
	Pure power supply 
	1. The loop impedance plus the internal resistance of power supply should be equal to the reference impedance（0.4Ω+0.25j），The stability and tolerance of this total impedance shall be adequate to ensure that the overall uncertainty of ± 8 % is achieved during the whole assessment procedure
2. The test voltage shall be maintained within ±2,0 % of the nominal value
3. The frequency shall be 50 Hz ± 0,25 Hz.
4. The total harmonic distortion of the supply voltage shall be less than 3 %.
	1.Voltage stability，
2.Frequency stability
3.The harmonic ratios of the test voltage
	1 year recommend-ed
	

	
	
	Flicker analyzer
	1. The magnitude of the voltage shall be measured with an accuracy of ± 1 % or better
2. The measurement error of phase angle shall not exceed ± 2°
3. The measurement accuracy of relative voltage change (d) should be better than the maximum value(dmax) ±8% during the whole assessment procedure.
	1.Accuracy of Voltage Measurement
2.Pst=1(square wave)
	1 year recommend-ed
	

	Chapter
8.9
	Transient Conducted Emission
	Artificial-Mains Network
	[image: ]
A——power supply terminal
B——common terminal (Can be grounded)
C——capacitor
L——inductor
P——terminal for the EUT
R——resistor
L = 5 μH (air-core winding)
Internal resistance between terminals P and A：<5mΩ；
C = 0.1μF for working voltages of 200V AC and 1500V DC;
R =50Ω。
Impedance |ZPB|（Ω）as a function of frequency from 100kHz to 100MHz (AB shor-circulted), the impedance of an artificial network shall not deviate more than 10% from the curve
	1.Voltage division factor；
2. Port impedance
	1 year recommend-ed
	

	
	
	Oscilloscope
	Bandwidth: direct-current, at least 400MHz
Recording speed: at least 100cm/μs
Input sensitivity: at least 5mV/ scale
	impulse
	1 year recommend-ed
	

	
	
	Voltage probe
	Attenuation:100/1
Maximum input voltage: at least 1kV
Input impedance (Z) and Capacitance (C);
Maximum length of cable for voltage probe:3m
Maximum length of grounding wire for voltage probe: 0.13m
[image: ]
	insertion loss
	1 year recommend-ed
	

	
	
	Power Supply
	Internal resistance Ri should be less than DC 0.01Ω. For frequency below 400 Hz，the internal impedance of a continuous power supply should be Zi=Ri
The output voltage should not exceed 1V between zero load and maximum load (including channeling current). It should recover to its maximum of 63% within 100us
The peak value of the superimposed pulsating voltage Ur should not exceed 0.2V, and the minimum frequency should be 400 Hz.
	Test voltage
	12V system（V）
	24V system（V）

	UA
	13.5±0.5
	27±1

	UB
	12±0.2
	24±0.4

	Note：UA——Test Voltage of Generator Working；
UB——Test Voltage of Battery Supply



	Voltage
Frequency
	1 year recommend-ed
	



[bookmark: _Toc536574224]
Annex N(normative)code:1216
GB/T 19483
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Chapter 8.1
	Electrostatic discharge
immunity test
	ESD generator
	Shall be in accordance with CENELEC EN 61000-4-2 [2], clause 6;
1.Energy-storage capacitor:150 pF ± 10 %;
2.Discharge resistor:330 Ω± 10 %;
3.charging resistor:50 to100MΩ
4.Output voltage:contact discharge mode at least to 8kV,air discharge mode at least to 15kV;
5.Tolerance of output voltage:± 5%
6.Polarity of output voltage:Positive and negative;
7.Holding time:≥5 s;
8.Discharge mode of operation:Single discharge（The interval between two successive discharges is 1s at least）;
9. The measurement for waveform of discharge should meet the requirements.
	1. Use the current sensor specified in standard appendix B,Contact discharge current waveform parameters:

The  peak of the discharge current.(10%): discharges of voltage value (kV)×3.75A / kV;
The rise time tr: 0.7 to 1ns;
The current at 30 ns(30%): discharges of voltage values (kV)×2A / kV;
The current at 60 ns(30%): discharges of voltage values (kV)×1A / kV;
[bookmark: OLE_LINK44]Discharges of voltage values of 2kV,4kV, 8kV is recommended.
2. Calibrate the voltage value of ESD generator.
	1 year recommend-ed
	1. Ambient temperature: 15-35℃
2.relative humidity: 30%-60%
3. Atmospheric pressure:
86kPa-106kPa

4.The ground reference plane (GRP) shall be ametallic sheet (copper or aluminum) of 0.25mm minimum thickness; other metallic materials may be used but they shall have at least 0.65mm minimum thickness;The actual size depends on the dimensions of the EUT, it’s  minimum,The ground reference plane (GRP) shall project beyond the EUT ,the vertical coupling plane or the horizontal coupling plane (Suitable for table-top equipment) by at least 0,5 m on all sides, and shall be connected to the protective grounding system.
5. A horizontal coupling plane (HCP), 1.6m ×0.8m, the material and thickness shall be as same as the GRP. The EUT and its cables shall be isolated from the coupling plane by an insulating support 0.5mm in thickness.
6. The vertical coupling plane(VCP),0.5m× 0.5m,
the material and thickness shall be the same as the GRP(considering that there are two types of test equipment: table-top equipment and floor-standing equipment, the configured vertical coupling plane should conform to the characteristics of these two types of equipment. One VCP with adjustable height is used for floor-standing equipment, another VCP with fixed height for table-top equipment)
7. the VCP and the HCP shall be connected to the GRP via a cable with a 470 kΩ resistor located at each end.
8. For the table-top equipment, the test setup shall consist of a non-conductive table 0.8m high, standing on the
ground reference plane(
wood table),The test table size shall be the same as the HCP(1.6m× 0.8m).
9. For the floor-standing equipment，the EUT shall be isolated from the ground reference plane by an insulating support of 0.1 m thick, the size is determined by the size of the EUT.
10. A distance of 1 m minimum shall be provided between the EUT and the walls of the laboratory and any other metallic structure.

	Chapter 8.2
	Radiated, radio-fre-quency,
Electromagnetic field    immunity test
	RF signal generator
	Capable of covering the frequency range 80MHz to 2.7GHz and being amplitude modulated with a 1 kHz sine wave with a modulation depth of 80%
The step size and dwell time can be set remotely or manually
	1.Frequency
2.Output amplitude
3.Modulation
	1 year recommend-ed
	Anechoic chamber:
1 .The size is adequate to maintain a uniform field on the equipment under test (EUT);

2. The magnitude of uniform field area measured at the grid points is within  of the nominal value for not less than 75 % of all 16 grid points.
The chamber is a shielded enclosure having radio absorbing material on the walls , ceiling and floor.
[bookmark: OLE_LINK43]Anechoic chamber shall be well-equipped with filter and shielding door to ensure the shielding efficiency of >80dB,

	
	
	Broadband Power amplifiers
	1. Capable of covering the frequency range:80MHz to 2.7GHz;
2 . After amplification, the signal is transmitted through the antenna, and the measured field intensity at EUT is 3V/m.
The harmonis and distortions generated by the power amplifier should be 15dB below the fundamental frequency amplification.
	/
	/
	

	
	
	Transmitting antenna
	1.Capable of covering the frequency range: 80MHz to 2.7GHz;
2.With horizontal and vertical polarization;
	/
	/
	

	
	
	E-field probe
	1.With horizontal and vertical polarization;
2.The size of dipole antenna is≤0.1m;
3. The E-field probe is connected to the strength indicating device outside the anechoic chamber with fibers
	1.Frequency response
2.Field strength
3.Linearity
	1 year recommend-ed
	

	
	
	Field meter
	Monitoring range:80MHz to 2.7GHz;
3V/m.
	1.Frequency response
2.Linearity
	1 year recommend-ed
	

	Chapter 8.3
	Electrical fast transient/burst immunity test
	fast transient/bu-rst generator
	Shall be in accordance with GB/T 
17626.4 clause6:
1. Output voltage: 0.25 to 4kV;
2. Polarity：positive/negative
3. load impedance:50Ω±20%;
4. D.c. blocking capacitor:10nF±20％;
5. Output type:coaxial;50Ω;
6. Repetition frequency:5kHz ±20％,
or 100kHz ±20％
7.Burst duration:15ms±20% at 5kHz
0.75ms±20% at 100kHz
8. Burst duration:300ms±20％;
9. Relation to a.c. mains:asynchronous;
10. The waveform of pulse should meet the measurement requirements on the right side.
	1.into 50Ω load:
Rise time:tr=5ns±30%;
Burst duration:td=50ns±30%;
Peak voltage:set voltage÷2,±10 %.
2.into 1000Ω load:
Rise time:tr=5ns±30 %;
Burst duration:td:35 to 150ns;
Peak voltage:set voltage×0.95,±20 %.
Test load:
50Ω± 2 %;
1000Ω±2 %,
Capacitor : ≤6 pF in parallel.
	1 year recommend-ed 
	1. The ground reference plane shall be a metallic sheet (copper or aluminium) of 0.25 mm

minimum thickness; other metallic materials may be used, but they shall have at least 0.65 mm minimum thickness.The actual size depends on the dimensions of the EUT,equipment and the distance between the EUT and equipment (1m),the minimum size is , beyond the EUT by at least 0.1 m on all sides.
For table-top equipment, the size of the test table should also be considered,the ground reference plane shall extend beyond the
test table by at least 0.1 m on all sides.
The ground reference plane shall be connected to protective earth (PE) for safety reasons
2. For the table-top equipment, the test setup shall consist of a non-conductive table 0.8m high;a ground reference plane(1.6 m × 0.8 m) above the table;and a insulation support 0.1 m above the ground
reference plane.The ground reference plane
Shall be connected to
3.For the floor-standing equipment,the EUT shall be isolated from the ground reference plane by an insulating support of 0.1 m thick, the size is determined by the dimensions of the EUT.
4. All cables to the EUT shall be placed on the insulation support of 1m long and 0.1m height or 0.5m long and 0.1m height above the ground, the insulation support of 1m long is for the old standard,and 0.5m long is for the new standard.
5. The minimum distance between the EUT and all other conductive structures (including the generator, AE and the walls of a shielded room), except the ground reference plane, shall be more than 0.5 m.。

	
	
	Coupling/decoupling network for a.c./d.c. power port
	1. Coupling capacitors:33nF;
2. coupled mode:common mode;
	1.The waveform shall be individually calibrated for each coupling line at each output terminal of the coupling/decoupling
network with a single 50Ω termination,each coupling line is consistent with the requirement of generator output.
	1 year recommend-ed
	

	
	
	Capacitive coupling clamp
	1. The coupling capacitance of the clamp:
100pF~2000pF(see IEC 61000-4-4：2009 Ed. 3.0，CD)
2. Cable diameter range：4mm~40mm
3.Capacity of insulation and withstanding voltage: 5kV(impulse:1.2/50μs)
	/
	/
	

	8.4
	Surge immunity test
	1.2/50μs
Combination wave generator
	Shall be in accordance with GB/T 17626.5, clause 6;
1. Set voltage range:at least 0.5~4.0kV;
2. Polarity:positive and negative;
3.Phase shifting:in a range between 0° to 360° relative to the phase angle of the a.c. line;
4. Repetition rate:1 per minute or faster;
5. effective impedance:2Ω ± 10%;
6. Waveform of the open-circuit voltage：
Front time: 1.2μs
Duration : 50μs
The waveform should meet the measurement requirements on the right side.
7.  Waveform of the short-circuit current:
Front time 8μs
Duration: 20μs
[bookmark: OLE_LINK42]The waveform should meet the measurement requirements on the right side.
8. A generator with floating output shall be used.
	waveform of open-circuit
(load≥10kΩ) voltage and
short-circuit(load≤0.1kΩ) current and their amplitude shall be measured with the same generator settings.The output of the generator shall meet the following requirements:
1.Waveform of the surge voltage：
Front time: 1.2μs ± 30%
Duration:50μs± 20%
Output voltage setting tolerance: ±10% 2.Waveform of the surge current:
Front time:8μs ± 20%
Duration: 20μs± 20%
Output voltage setting tolerance: (set voltage.÷2Ω)±10%
	1 year recommend-ed
	A metal reference ground plane is generally not required, unless the typical metal reference ground plane is used for normal use of the EUT.
In addition, When the test frequency is high,or the EUT is isolated from ground and the surge is applied to its metallic enclosure,the termination (or auxiliary equipment) at the port(s) under test is grounded(as described in 7.6.1),for the two cases,the ground shall can be used.
So far, the surge immunity test only mentioned the coupling/decoupling networks for a.c./d.c. power port test. For the interconnects between devices, the laboratory shall select different coupling/decoupling networks according to the EUT requirements.


	
	
	10/700μs Combination wave generator
	1.Open-circuit output voltage:adjustable from 0.5kV to 4kV;
2.Output voltage tolerance：±10%;
3.Short-circuit output current: adjustable from 12.5A to 100A;
4.Short-circuit output current tolerance:±10%;
5.Polarity:positive and negative;
6.Repetition rate:1 per minute or faster;
7.A generator with floating output shall be used;
8.the open-circuit voltage waveform and short-circuit current waveform shall meet the standard requirements;
	waveform of open-circuit
(load≥10kΩ) voltage and
short-circuit(load≤0.1kΩ) current and their amplitude shall be measured with the same generator settings.The output of the generator shall meet the following requirements:
1.Waveform of the surge voltage：
Front time:10μs ± 30%
Duration700μs± 20%
Output voltage setting tolerance: ±10% 2.Waveform of the surge current:
Front time:5μs ± 20%
Duration: 320μs± 20%
Output voltage setting tolerance: (set voltage.÷2Ω)±10%
	1 year recommend-ed
	

	
	
	Coupling/decoupling networks(CDN) for a.c./d.c. power line
	1.Line-t-line(differential-mode coupling):coupling via 18μF capacitance;
2.Line-to-ground(common mode decoupling)Coupling via 9μF capacitance with a resistor of 10Ω in series
3.The decoupling inductance shall be selected so that the voltage drop across the CDN shall not exceed 10 % of the CDN input voltage.
4.The residual surge voltage measured on the a.c./d.c. power port of the decoupling network with EUT not connected shall not exceed 15 % of the maximum applied test voltage or twice the rated peak voltage of the CDN, whichever is higher.
5.The unwanted surge voltage measured between non-surged lines and ground with EUT not connected shall not exceed 15 % of the maximum applied test voltage (open-circuit).
	Open-circuit voltage waveform and short-circuit current waveform specifications at the a.c./d.c. power port of the CDN should be meet following requirements:
1. waveform of open-circuit voltage(measured on the EUT side,performed with the a.c./d.c. power port and EUT port of the CDN open-circuit)
Differential mode decoupling:
Front time:1.2μs ± 30%
Duration(related to the current rating):
Current rating＜25A :
40～60μs
25<Current rating<60A:  35～60μs
60<Current rating<100A:  30～60μs
Common mode decoupling:
Front time:1.2μs ± 30%
Duration(related to the current rating):
Current rating＜25A :
25～60μs
25<Current rating<60A:  20～60μs
60<Current rating<100A:  15～60μs
2. waveform of short-circuit current(measured on the EUT side,performed with the a.c./d.c. power port of the CDN open-circuit and EUT port of the CDN short-circuit)
Differential mode decoupling:
Front time:8μs ± 20%
Duration:20μs± 20%
Common mode decoupling:
Front time:2.5μs ± 30%
Duration:25μs± 30%
	1 year recommend-ed
	

	Chapter 8.5
	Immunity to conducted
disturbances, induced by radio-frequency fields
	RF generator
	1.Capable of covering the frequency range 0.15MHz to 80MHz;
2. Capable of being amplitude modulated with a 1 kHz sine wave with a modulation depth of 80%
3.The step size can be programmed , and shall not exceed 1 % of the preceding frequency value;
4. The dwell time can be programmed. The dewell time of the amplitude modulated carrier at each frequency shall not be less than the time necessary for the EUT to be exercised and to respond, but shall in no case be less than 0.5s.
	1.Frequency
2.Output amplitude
3.Modulation

	1 year recommend-ed
	1.The equipment to be tested is placed on an insulating support of 0.1 m height above a reference ground plane.
2.Where coupling and/or decoupling devices are required, they shall be located between 0.1 m
and 0.3 m from the EUT.

	
	
	broadband power amplifier
	7.Ensure that the output voltage of the CDN in the frequency range 150kHz to 80MHz is 3V(AC) or 1V(DC);
8.Ensure that the voltage of absorption clamp coupling on the signal /control line is 1V;
	/
	/
	

	
	
	attenuator
	7.Z0=50Ω；
8.Insertion loss=6dB
	attenuation
	1 year recommend-ed
	

	
	
	CDN-M2(two wires)
CDN-M3(three wires)
CDN-M5(three wires)

	7. Effective frequency band:0.15-230MHz;
8.Common mode impedance of coupling and decoupling devices should meet the requirements in the following table:
	
	Frequency band

	Parameter
	0.15MHz~26MHz
	26MHz~80MHz
	80MHz~230MHz

	|Zce|
	150Ω±20Ω
	[image: ]
	150Ω±60Ω



	1.Voltage division factor;
2.Port impedance;
	1 year recommend-ed
	

	
	
	Injection clamp
	6.When the current clamp is inserted and terminated at its input port by a 50Ω load,the transmission loss of the test jig, produced by the insertion of the current clamp, shall not exceed 1dB
2.Effective frequency band:0.15-230MHz;
3.The directivity of coupling/decoupling network (CDN) with EUT and AE ports above 10MHz is no less than 10dB.
	0.15-230MHz coupling factor
	1 year recommend-ed
	

	Chapter 8.6
	Voltage dips, short
interruptions and voltage variations immunity tests
	Test generator
	1.Output voltage tolerance:±5%
2.Voltage change with load at the output of the generator:100% output,0-16A:less than 5%
70%output,,0-23A:less than 7%
3.Voltage rise (and fall) time,during abrupt change, generator loaded with 100 Ω resistive load:Between 1 μs and 5 μs
4.Phases angle correspond to voltage change:0°,180°(tolerance±10°)
	1.Frequency
2.Output amplitude
3.Phase angle
4.Time
	1 year Recommend-ed
	

	
	
	Power source
	1、The frequency of the test voltage shall be within ± 2% of rated frequency
	Voltage
Frequency
	1 year recommend-ed
	

	Chapter 8.7
	Power frequency magnetic field
immunity test
	Test generator
	1.Generating a magnetic field：10A/m;
2.Output frequency:50Hz/60Hz,
tolerance: ± 3％
	Output current
	1 year recommend-ed
	

	
	
	Inductive coil
	1、Generating a magnetic field：10A/m;
	Inductive coil factor
	3 years recommend-ed
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Annex O(normative)code:1217
GB/T 24338 (IDT IEC 62236)
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	GB/T 24338.3 Chapter 6 GB/T24338.6 Chapter 5
GB/T24338.4 Chapter 7 GB/T24338.5 Chapter 5
	Radiated disturbance
	Measuring receiver
	1. Test frenquency range: 9kHz ~30MHz-1GHz;
2. the bandwidth at the -6dB shall comply with the  requirements of GB/T 6113.101.
3. the quasi-peak detector and  peak detector shall comply with the requirements of GB/T 6113.101.
4. The accuracy of sine-wave voltage shall be better than ±2dB;

	1.  (Relative / Absolute) Response to pulses
2. Response to voltage and frequency
3. the bandwidth at the -6dB point
4. RF attenuator
5. amplitude, frequency
	One  year
	1、 SAC or OATS (3m ,10m or other（at least d≥3m）), the ambient level is at least 6dB below the limit；
2、 NSA≤4.0dB,quiet zone is big enough；
3、 For equipment under test located on a turntable, the turntable shall be able to rotate 0~360°.
4、 the antenna reference point height shall be varied between 1 m and 4 m and Measurements shall be performed with the antenna oriented in both, horizontal and subsequently in vertical polarization。
Note: the test items specified in outdoor measuring shall not be carried in the chamber.


	
	
	Receive antenna
	1. The effective working frequency should cover 9kHz-1GHz.
2. the antenna should comply with the reqirement specified in GB/T 6113.104.
	Antenna factor
	One year
	

	GB/T24338.4 Chapter 7
GB/T24338.5 Chapter 5
GB/T24338.6 Chapter 5

	voltage disturbance
	Measuring receiver
	1. Test frenquency range: 150kHz ~30MHz;
2. the bandwidth at the -6dB shall comply with the  requirements of GB/T 6113.101.
3. the quasi-peak detector, peak detector  and average detector shall comply with the requirements of GB/T 6113.101.
4. The accuracy of sine-wave voltage shall be better than ±2dB;
	1.	 (Relative / Absolute) Response to pulses
2.	Response to voltage and frequency
3.	the bandwidth at the -6dB point
4.	RF attenuator
5.	amplitude, frequency
	One year
	1. Shielded room: The shielding efficiency of the shielded rooms shall be greater than 80 dB. The shielded room should be grounded by single point;
2. The grounding plane shall extend at least 50 cm beyond the boundaries of the EUT and with the minimum dimensions of 2m * 2m;




	
	
	Artificial mains network AMN
	1. The artificial mains network shall meet the requirements of 50 Ω/50 µH artificial mains network (V-AMN) specified in GB/T 6113.102, clause 4.
2. In the frequency range 0.15kHz to 30MHz, the impedance versus frequency characteristic should comply with the requirement specified in GB/T 6113.102,table 2.
3. The minimum isolation should be better than 40dB in the frequency range of 9kHz to 30MHz.

	1. voltage division factor
2. Port impedance
	
	

	GB/T24338.5 Chapter 6

	Pulse magnetic field immunity test
	Pulse magnetic field test generator
	The test generator is a non-repetitive (single shot) pulse current generator and the characteristics shall comply with the requirement specified in chapter 6.1 of GB/T 17626.9
	1. output current peak value
2. rise time
3. duration
	
	1. The electromagnetic field value of laboratory shall be at least 20dB lower than the selected test levl.
2. The laboratory shall have the ground reference plane. The ground plane shall be a non-magnetic metal sheet (copper or aluminium) of 0.25mm thickness. The final size depends on the dimensions of the EUT and the minimum size of the ground plane is 1m ×1m. the ground plane shall be connected to the safety earth system of the laboratory. The EUT and auxiliary test equipment shall be placed on it and connected to it,

	
	
	Induction coil
	The induction coil, connected to the test generator, shall generate a field strength corresponding to the selected test level and the defined homogeneity, and  the characteristics shall comply with the requirement specified in chapter 6.2 of GB/T 17626.9
	1. Coil factor
2. 3dB homogeneity
	
	

	GB/T24338.6 Chapter 6

	Damped oscillatory wave immunity test
	Test generator
	The test generator shall comply with the requriment specified in clause 6.1.2 of GB/T 17626.12
	1. oscillation frequency
2. decaying
3. burst duration
4. Burst period
5. open circuit voltage
6. short-circuit current

	
	The laboratory shall have the ground reference plane. The ground plane shall be a non-magnetic metal sheet (copper or aluminium) of 0.25mm thickness. The final size depends on the dimensions of the EUT and the minimum size of the ground plane is 1m ×1m. the ground plane shall be connected to the safety earth system of the laboratory. The EUT and auxiliary test equipment shall be placed on it and connected to it,

	
	
	Coupling/decoupling network
	
The  Coupling/decoupling network shall comply with the requriment specified in clause 6.3  of GB/T 17626.12
	Decoupling  decrement 
	
	

	GB/T24338.4 Chapter 8 GB/T24338.5 Chapter 6
GB/T24338.6
Chapter 6
	Electrostatic discharge immunity
	ESD generator
	Should fully comply with the requirements of Clause 6 of GB/T 17626.2:
1. energy storage capacitance: 150 pF ± 10 %;
2.  discharge resistance: 330 Ω± 10 %;
3.  charging resistance: 50-100MΩ;
4. output voltage: at least 8 kV (nominal) for contact discharge; at least 15 kV (nominal) for air discharge;
5. tolerance of the output voltage indication: ± 5%;
6. polarity of the output voltage: positive and negative (switchable);
7. holding time: at least 5s;
8.  discharge mode of operation: single discharge (time between successive discharges at least 1 s);
9. The measurement of discharge current waveform should meet the requirements.
	1. Using the urrent-sensing
transducer specified in standard appendix B, the measurement of contact discharge current waveform of electrostatic discharge generator should conform to the requirements:
First peak current of discharge（10%）: Voltage setting value（kV）×3.75A / kV；
Wavefront time of discharge current tr：0.7~1ns；
Current at 30 ns (±30 %): Voltage setting value （kV）×2A / kV；
Current at 60 ns (±30 %): Voltage setting value （kV）×1A / kV；
It is recommended to test at set voltages of 2, 4, 6, and 8kV.
2. Validation of Voltage Settings.
	One year
	1. .ambient temperature:15 °C to 35 °C;
2.  relative humidity: 30 % to60 %;
3. atmospheric pressure: 86 kPa (860 mbar) to 106 kPa (1 060 mbar).
4. A ground reference plane shall be provided on the floor of the laboratory. It shall be a metallic sheet (copper or aluminium) of 0,25 mm minimum thickness; other metallic materials may be used but they shall have at least 0,65 mm minimum thickness.The minimum size of the reference plane is 1m2, the exact size depends on the dimensions of the EUT. It shall project beyond the EUT or coupling plane by at least 0,5 m on all sides,and shall be connected to the protective grounding system.
5. A horizontal coupling plane (HCP), 1,6 m × 0,8 m, shall be placed on the table. Material and thickness of reference ground plate. The EUT and cables shall be isolated from the coupling plane by an insulating support of 0,5 mm thick.
6. The size of vertical coupling plate is 0.5 m *0.5 m, and the material and thickness are the same as the reference ground plate (considering that there are two types of test equipment, table-top equipment and floor-standing equipment, the vertical coupling plate should accord with the characteristics of these two kinds of equipment. One kind of coupling plate with adjustable height off the ground is used for the test of ground equipment; the other kind of coupling plate with fixed height is used for the test of desktop equipment).
7. The horizontal and vertical
coupling planes shall be
connected to the GRP via a
cable with a 470 kΩ resistor located at each end.
8. For table-top equipment, the test set-up shall consist of a Insulation test table (for example, a wooden table), 0,8 m high, standing on the ground reference plane.A horizontal coupling plane (HCP), 1,6 m × 0,8 m, shall be placed on the table.
9. For floor-standing equipment, the EUT and cables shall be isolated from the ground reference plane by an insulating support about 0,1 m thick. Its size should be at least the same as the shape of the equipment to be tested in the future.
10. A distance of 1 m minimum shall be provided between the equipment under test and the walls of the laboratory and any other metallic structure.

	GB/T24338.4 Chapter 8 GB/T24338.5 Chapter 6
GB/T24338.6
Chapter 6
	Radiated, radio-frequency, electromagnetic field immunity
	RF signal
generator
	1. 80MHz-1GHz, 1kHz sine wave amplitude modulation, modulation system for 80% of the radio frequency signal;
2. Step size and dwell time can be set and manually set.
	1. frequency
2. The output amplitude
3. modulation
	One year
	Anechoic chamber:
1. of a size adequate to maintain a uniform field of sufficient dimensions with respect to the equipment under test (EUT).
2. its magnitude measured at the grid points is within -0 dB to +6 dB of the nominal value for not less than 75 % of all grid points.
3. Wave absorbing materials shall be laid on the anechoic chamber floor to make the site meet the requirements.
4. Anechoic chamber shall be well equipped with filter and shielding door to ensure shielding efficiency of >80dB.


	
	
	Broadband power amplifier
	1. Effective working frequency covers 80MHz-1GHz  frequency range;
2. Make the amplified signal emit the field intensity measured at EUT through the antenna to reach 3V/m (3* 1.8v continuous wave);
The harmonic and distortion produced by the power amplifier should be 15dB smaller than the carrier amplifier.
	1. frequency
2. The output amplitude

	One year
	

	
	
	Field generating antennas
	 Effective working frequency covers the frequency range 80MHz to 1GHz; It has horizontal and vertical polarization directions.
	efficiency
	
	

	
	
	Field strength
probe
	1. It has horizontal and vertical polarization directions;
2. Dipole antenna size less than 0.1m or smaller;
3. Sufficient immunity to radiation field intensity. It is connected by optical fiber to the field intensity indicator outside the anechoic chamber.

	1. Frequency response
2. Field strength value
3.  Linearity
	One year
	

	
	
	field strength meter
	Monitor the field strength for the frequency range 80MHz to 1000MHz and the  field strength (3v/m) 
	1. Frequency response
2. Linearity
	
	

	GB/T24338.4 Chapter 8 GB/T24338.5 Chapter 6
GB/T24338.6
Chapter 6
	Electrical fast transient/burst immunity
	Burst generator
	Should fully comply with the requirements of Chapter 6 of GB/T 17626.4:
1. Open-circuit output voltage of generator: 0.25～4kV；
2. Polarity:  positive/negative;
3. Dynamic output impedance of generator: 50Ω±20%；
4. Built-in d.c. blocking capacitor of generator: 10nF±20％；
5. Output type of generator: coaxial, 50 Ω;
6. Repetition frequency of the pulse: 5kHz ±20％，
100kHz ±20％；
7. burst duration: 15 ms ± 20 % at 5 kHz
0.75 ms ± 20 % at 100 kHz;
8. burst period: 300ms±20％；
9. relation to power supply: asynchronous;
10. The output waveform should meet the measurement requirements of the right standard.

	1. into 50 Ω load:
rise time tr: 5 ns ± 30 %
duration td : 50 ns ± 30 %
peak voltage: Set voltage÷2, ±10 %
2. into 1 000 Ω load:
rise time tr: 5 ns ± 30 %；
duration td : 35～150ns；
peak voltage: Set voltage×0.95 ，
± 20 %。
test load:
50 Ω load, accuracy± 2 %
1000Ω load, accuracy± 2 %, in parallel with ≤ 6 pF.
	One year
	1. The ground reference  plane shall be a metallic sheet (copper or aluminium) of 0,25 mm minimum thickness; other metallic materials may be used but they shall have 0,65 mm minimum thickness.
The minimum area of the
ground reference plane is 1 m × 1 m. The actual size depends on the dimensions of the EUT. The ground
reference plane shall project beyond the EUT by at least 0.1 m  on all sides.
If the table test equipment is to be considered in the future, the reference grounding plate shall also consider the size of the test table to meet the requirement that each side is at least 0.1m larger than the outer edge of the test table.
The reference ground plate shall be connected to the protective ground of the laboratory.
2. The test table should be made of insulating material (such as wood desktop), with a height of 0.8m.
Since the GB/T 17626.4 standard has been revised, and the majority of products standard has not been revised, the test is in the transition period between the new and old standards. In order to meet the new standard, a 1.6m 0.8m reference grounding plate should be equipped on the test table, as well as a 0.1m high insulation platform for equipment placement.
Desktop reference ground plane and ground reference ground plane with grounding wire interconnect.
3. For floor-standing equipment, the EUT and cables shall be isolated from the ground reference plane by an insulating support about 0,1 m thick. The corresponding size depends on the maximum equipment tested.
4. For the placement of the tested cables, the laboratory should also be equipped with two insulated cable placement racks of 1 m and 0.5 m in length and 0.1 m in height. Among them, 1 m long shelf is for the old version of the standard, while 0.5 m long shelf is for the new version of the standard.
5. A distance of 0.5 m minimum shall be provided between the equipment under test and the walls of the laboratory and any other metallic structure.

	
	
	Coupling/decoupling network for a.c./d.c. mains supply port
	1. coupling capacitors: 33nF;
2. coupling mode: common mode.
	To match the output of the network with 50 Ω load checking the output waveform, each of the output waveform are consistent with the requirement of generator output.
	One year
	1、 

	
	
	Capacitive coupling clamp
	1. typical coupling capacitance between cable and clamp: 100 pF to 1000 pF (see IEC 61000-4-4：2009 Ed. 3.0);
2. usable diameter range of round cables: 4 mm to 40 mm;
insulation withstand capability: 5 kV (test pulse: 1,2/50 µs).
	At present, only structural and dimensional checks are carried out.
In the future (see IEC 61000-4-4:2009, Ed. 3.0), the output waveform of the coupling clamp may be checked.
	One year
	2、 

	GB/T24338.4 Chapter 8 GB/T24338.5 Chapter 6
GB/T24338.6
Chapter 6
	Surge immunity
	1.2/50μs combination wave generator
	Should fully comply with the requirements of Chapter 6 of GB/T 17626.5:
1. Generator surge voltage setting range: at least  for 0.5~4.0kV；
2. Polarity: positive and negative;
3. Phase shifting: in a range between 0° to 360° relative to the phase angle of the a.c. line voltage to the equipment under test;
4. Repetition rate: At least 1 per minute;
5. Generator equivalent output impedance: 2Ω ± 10%；
6. Surge voltage waveform with open circuit output of generator:
Front  time  1.2μs
Time to half-value 50μs
The specific waveform should meet the measurement requirements of the right standard.
7. Waveform of surge current in short circuit output of generator:
Front  time  8μs
Time to half-value 20μs
The specific waveform should meet the measurement requirements of the right standard.
8. The generator has floating-ground output function.
	When the charging voltage is the same, the generator's voltage and current waveforms and their amplitudes should be measured respectively in open-circuit state (load greater than or equal to 10 kΩ) and short-circuit state (load less than or equal to 0.1Ω). The output of the generator should meet the following requirements:
1. Waveform of the surge voltage:
Front  time 1.2μs ± 30%
Time to half-value 50μs± 20%
peak error of surge voltage   the set value±10%
2. Waveform of the surge current:
Front  time 8μs ± 20%
Time to half-value 20μs± 20% 
peak error of surge voltage   the set current (Voltage setting value÷2Ω）±10%.


	One year
	A metal reference ground plane is generally not required in the laboratory.

A reference ground plane is required only if the typical metal ground plane is used for normal use of the tested equipment.

In addition, when the test frequency is relatively high; In addition, according to the requirements of section 7.6.1 of the standard, the insulation between the test equipment and the ground shall be insulated, and the surge shall be directly applied on the metal shell of the test equipment. The port of the test equipment shall be connected to the terminal through a single layer or multiple shielding cables, and the terminal (or auxiliary equipment) of the shielding cables shall be grounded. Reference ground plane should be selected for both cases.

So far, the surge immunity test only mentions the power supply immunity test through the coupling/decoupling network of ac/dc power lines. If the laboratory is to conduct the immunity test of the equipment interconnection line in the future, the laboratory shall select different coupling/decoupling
networks of the interconnection line according to the test requirements of the test subject.

	
	
	Coupling/decoupling networks for a.c./d.c. power supply circuits
	1. For line-to-line coupling(differential mode coupling), the surge shall be coupled by an 18 µF capacitor;
6. For line-to-ground coupling(Common mode coupling), the surge shall be coupled by a 9 µF capacitor and a 10 Ω resistor in series.
7. The decoupling inductance makes the a.c.mains voltage drop at the EUT connector of the coupling/decoupling network is less than 10 % at the specified current rating.
8. The residual surge voltage on the power supply inputs of the decoupling network when the EUT is disconnected shall not exceed 15 % of the applied test voltage or twice the rated peak voltage of the coupling/decoupling network, whichever is higher.
5. The residual surge voltage on non-surged lines shall not exceed 15 % of the maximum applicable test voltage when the EUT is disconnected and the input of the coupling/decoupling network is open circuit.
	For coupling/decoupling networks of ac or dc power lines, the open-circuit voltage waveform and the short-circuit current waveform shall meet the following requirements:
1. Open circuit voltage waveform (coupling / decoupling network power supply end and load terminal are open, measured at the load side):
differential mode coupling:
Front  time 1.2μs ± 30%
Time to half value(allowed to be related to network rated current)
＜25A     40～60μs
25～60A   35～60μs
60～100A  30～60μs
Common mode coupling:
Front  time 1.2μs ± 30%
Time to half value(allowed to be related to network rated current)
＜25A     25～60μs
25～60A   20～60μs
60～100A  15～60μs
2. Short circuit current waveform (the coupling/decoupling network power supply is open, while the load side is short circuit, measured at the load side):
differential mode coupling:
Front  time 8μs ± 20%
Time to half value 20μs± 20%
Common mode coupling:
Front  time  2.5μs ± 30%
Time to half value  25μs± 30%.

	
	

	GB/T24338.4 Chapter 8 GB/T24338.5 Chapter 6
GB/T24338.6
Chapter 6
	Immunity to conducted disturbances,
induced by radio-frequency fields
	Test generator
	1. Output frequency0.15-230MHz;
2. 80 % amplitude modulated with a 1 kHz sine wave;
3. The scanning step is adjustable and should not exceed 1% of the previous frequency value.
4. Residence time procedure ajustable .The dwell time shall not be less than the time necessary for the EUT to be exercised and to respond, but shall in no case be less than 0,5 s.
	1. frequency
2. Output amplitude
3. modulation
	One year
	5、 The equipment to be tested is placed on an insulating support of 0,1 m height
above a reference ground plane. The distance between the test equipment and the coupling and/or decoupling network is 0.1m-0.3m.

	
	
	Broadband power amplifier
	1. Ensure that the output voltage level of CDN output 0.15-230MHz reaches 3V(AC) or 1V (dc)
2. Ensure that the voltage level of the electromagnetic coupling clamp coupled to the signal and the control line reaches 1V.
	1. frequency
2. Output amplitude
	One year
	

	
	
	attenuator
	1. Z0=50Ω；
2. Insertion loss=6dB
	Decrement
	One year
	

	
	
	CDN-M2 (two
wires)
CDN-M3 (three
wires)
CDN-M5（five
wires）

		
1. Effective working frequency: 0.15-230MHz;
2. common mode impedance  of coupling
and decoupling devices meets  the requirements of the table below
	
	Frequency band

	Parameter
	0.15MHz~26MHz
	26MHz~80MHz
	80MHz~230MHz

	|Zce|
	150Ω±20Ω
	150Ω+60Ω/-45Ω
	150Ω±60






	1. voltage division factor
2. Port impedance
	One year
	

	
	
	Injection clamp
	1. the transmission loss of the test fixture shall not exceed 1 dB when tested in a 50Ω system with a electromagnetic coupling clamp installed and terminated at its input port by a 50Ω load.
2. Effective working frequency:0.15-230MHz;
3. EUT/AE coupling and decoupling directivity above 10MHz is greater than or equal to 10dB
	Coupling factor for the frequency range 0.15MHz to 230MHz
	One year
	

	GB/T24338.4 Chapter 8 

	Voltage dips, short interruptions and
voltage variations immunity
	Signal generator
	1. The output voltage accuracy is ±5％ of the set voltage;
2. voltage change with load at the outout of the generator:
100% output, 0A to 16A: less than 5%
80% output, 0A to 20A: less than 5%
70% output, 0A to 23A: less than 7%
40% output, 0A to 40A: less than 10%
3. output current capability:
The generator shall be capable of carrying 20A at 80% of rated value for a duration of 5s. It shall be capable of carrying 23A at 70% of rated voltage and 40A at 40% of rated voltage for a duration of 3s
4. Voltage rise (and fall) time, during abrupt change, generator loaded with 100Ωresistive load, is between 1μs and 5μs.
5. Phase shifting: 0°to 360°
6. Phase relationship of voltage dips and interruptions with the power frequency : less than ±10°

	1. switching time with a 100Ω load
2.	Output amplitude
3.	Phase
	
	

	
	
	Power source
	The frequency of the test voltage shall be within ±2% of rated frequency.
	Voltage
Frequency
	One year
	

	GB/T24338.5 Chapter 6
GB/T24338.6
Chapter 6
	Power frequency magnetic field immunity
	Test generator
	1. Output current: 1A to 100A(continuous),300A to 1000A(short duration)
2. Total distortion factor of the output current: less than 8%
3. Set time for short duration mode operation: 1s to 3s
4. Output frequency : 50Hz , 60Hz
	Output current
	One year
	

	
	
	Inductiion coil
	1. Induction coil for table-top equipment :1 m × 1 m coil
2. Inductive coil for floor-standing equipment：
The coil shall be able to envelop the EUT; the coil dimensions shall be such as to give a minimum distance of coil conductors to EUT walls equal to 1/3 of the dimension of the EUT considered.

	coil factor
	One year
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Annex P(normative)code:1218,1219
GJB151B-2013， GJB151A/152A-1997
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Clause 5
	CE101 
conducted emissions, power leads, 25Hz～10kHz
	Measurement receiver
	1、The receiver specification covers the frequency range 25Hz to 10kHz；
2、For frequency range 25Hz to 10kHz，reference 6dB bandwidth required for measurement receiver with peak detector is 10Hz、100Hz；
3、Peak detector comply  with GJB151B-2013 and GB/T 6113.101.
	1.Pulse response
2.Frequency 
3.Amplitude
4. 6dB bandwidth
5. RF attenuation

	1 year
	1、During testing, the ambient electromagnetic level measured with the EUT de-energized and all auxiliary equipment turned on shall be at least 6 dB below the allowable specified limits when the test is performed in a shielded enclosure. When measurements is made outside a shielded enclosure, the test shall be performed during times and conditions when the ambient is at its lowest level. The ambient shall not compromise the test results. 
2、The EUT shall be installed on a ground plane that simulates the actual installation. If the actual installation is unknown or multiple installations are expected, then a metallic ground plane shall be used. Unless otherwise specified below, ground planes shall be 2.25 square meters or larger in area with the smaller side no less than 76 centimeters (cm).When a ground plane is not present in the EUT installation, the EUT shall be placed on a non-conductive table. Metallic ground planes used outside a shielded enclosure shall extend at least 1.5 meters beyond the test setup boundary in each direction. 
3、When the EUT is installed on a metallic ground plane, the ground plane shall have a surface resistance no greater than 0.1 milliohms per square. The DC resistance between metallic ground planes and the shielded enclosure shall be 2.5 milliohms or less. 
4、The impedance of power sources providing input power to the EUT shall be controlled by Line Impedance Stabilization Networks (LISNs). The LISN impedance shall be measured  under the signal output port of the LISN shall be terminated in fifty ohms. 
Note：
If the alternative method
to GJB151B Appendix B is used, a 5μH  LISN can be used for testing. 

	
	
	Current probes
	The current probes specification covers the frequency range 25Hz to 10kHz.
	Transfer impedance

	2 years
	

	
	
	Signal generator 
	For frequency range 25Hz to 10kHz，output frequency is at least 1kHz、3kHz、10kHz.
	1.Frequency
2.Output amplitude
	1 year
	

	
	
	Oscilloscope
	High resistance input impedance characteristics 
	1.Bandwidths
2.Amplitude
	1 year
	

	
	
	Resistor (R) 
	Resistors of measurement tolerances : ±5%.
	Resistance
	2 years
	

	
	
	LISNs
	Structural requirements of 50Ω/50μH comply with requirements of GJB151B-2013 4.3.7.

	Impedance
	2 years
	

	Clause 5
	CE102 
conducted emissions, power leads, 10kHz～10MHz
	Measurement receiver
	1、The receiver specification covers the frequency range 10kHz to 10MHz；
2、For frequency range 10kHz to 10MHz，reference 6dB bandwidth required for measurement receiver with peak detector is 1kHz、10kHz；
3、Peak detector comply  with GJB151B-2013 and GB/T 6113.101.
	1.Pulse response
2.Frequency
3.Amplitude
4. 6dB bandwidth
5. RF attenuation

	1 year
	As above.

	
	
	Signal generator
	For frequency range 10kHz to 10MHz， 
output frequency is at least 10kHz、100kHz、2MHz、10MHz.
	1.Frequency
2.Output amplitude
	1 year
	

	
	
	Oscilloscope
	Bandwidth：≥50MHz
	1.Bandwidth
2.Amplitude
	1 year
	

	
	
	Attenuator
	1、The attenuator specification covers the frequency range 10kHz to 10MHz；
2、Attenuation：20dB.
	Attenuation
	2 years
	

	
	
	LISNs
	Structural requirements of 50Ω/50μH comply with requirements of GJB151B-2013 4.3.7.
	1.Insertion loss
2.Impedance
	2 years
	

	Clause 5
	CE106 
conducted emissions, antenna terminal(port),10kHz～40GHz
	Measurement receiver
	1、The receiver specification covers the frequency range 10kHz to 40GHz；
2、For frequency range 10kHz to 40GHz，reference 6dB bandwidth required for measurement receiver with peak detector is 1kHz、10kHz、100kHz、1MHz；
1. 3、Peak detector comply  with GJB151B-2013 and GB/T 6113.101.
	1.Pulse response
2.Frequency
3.Amplitude
4. 6dB bandwidth
5. RF attenuation

	1 year
	Note：
Determine whether rejection networks and directional couplers are required based on EUT. 

 

	
	
	Signal generator
	1. 1、The generator specification output frequency range 10kHz to 40GHz;
1. 2、Scanning step adjustable;
1. 3、Dwell time adjustable.
	1.Frequency
2.Output amplitude
	1year
	

	
	
	Dummy loads
	1、Resistance:50 ohms.
	VSWR
	2 years
	

	
	
	Attenuator
	1、The attenuator specification covers the frequency range 10kHz to 40GHz；
2、Resistance:50 ohms.
	1.Frequency
2.Attenuation
	2 years
	

	
	
	Rejection networks
	The networks specification covers the frequency range 10kHz to 40GHz；
	Insertion loss
	2 years
	

	
	
	Directional couplers 
	1、The couplers specification covers the frequency range 10kHz to 40GHz；
2、Coupling parameter.
	1.Frequency
2.Coupling parameter
	2 years
	

	Clause 5
	CE107
conducted emissions, power leads, spikes (time domain)
	Voltage probe
	1、The probe specification covers the frequency range 10kHz to 50MHz；
2、Amplitude uniformity:±3dB.
	1.Voltage division factor
2.Frequency response characteristics 
	2 years
	1、During testing, the ambient electromagnetic level measured with the EUT de-energized and all auxiliary equipment turned on shall be at least 6 dB below the allowable specified limits when the test is performed in a shielded enclosure. When measurements is made outside a shielded enclosure, the test shall be performed during times and conditions when the ambient is at its lowest level. The ambient shall not compromise the test results. 
2、The EUT shall be installed on a ground plane that simulates the actual installation. If the actual installation is unknown or multiple installations are expected, then a metallic ground plane shall be used. Unless otherwise specified below, ground planes shall be 2.25 square meters or larger in area with the smaller side no less than 76 centimeters (cm).When a ground plane is not present in the EUT installation, the EUT shall be placed on a non-conductive table. Metallic ground planes used outside a shielded enclosure shall extend at least 1.5 meters beyond the test setup boundary in each direction. 
3、When the EUT is installed on a metallic ground plane, the ground plane shall have a surface resistance no greater than 0.1 milliohms per square. The DC resistance between metallic ground planes and the shielded enclosure shall be 2.5 milliohms or less. 
4、The impedance of power sources providing input power to the EUT shall be controlled by Line Impedance Stabilization Networks (LISNs). The LISN impedance shall be measured  under the signal output port of the LISN shall be terminated in fifty ohms. 
GJB152A is also tested by current probe and Feed-through capacitor.

	
	
	Oscilloscope or Peak memory voltmeter 
	Bandwidths：≥50MHz
	1.Bandwidths
2.Amplitude
	1 year
	

	
	
	LISNs
	Structural requirements of 50Ω/50μH comply with requirements of GJB151B-2013 4.3.7.
	Impedance
	2 years
	

	
	
	Current probe
	1、The current probe specification covers the frequency range 10kHz to 50MHz；
2、Amplitude uniformity:±3dB.

	Transfer impedance
	2 years
	

	
	
	Feed-through capacitor

	1、Capacitor：10µF.
	Capacitor
	2 years
	

	Clause 5
	CS101
 conducted susceptibility, power leads, 25Hz～150kHz
	Signal generator
	1. 1、The generator specification output frequency range 25Hz to 150kHz;
1. 2、Scanning step adjustable;
1. 3、Dwell time adjustable.
	1.Frequency
2.Output amplitude
	1 year
	1、During testing, the ambient electromagnetic level measured with the EUT de-energized and all auxiliary equipment turned on shall be at least 6 dB below the allowable specified limits when the test is performed in a shielded enclosure. When measurements is made outside a shielded enclosure, the test shall be performed during times and conditions when the ambient is at its lowest level. The ambient shall not compromise the test results. 
2、The EUT shall be installed on a ground plane that simulates the actual installation. If the actual installation is unknown or multiple installations are expected, then a metallic ground plane shall be used. Unless otherwise specified below, ground planes shall be 2.25 square meters or larger in area with the smaller side no less than 76 centimeters (cm).When a ground plane is not present in the EUT installation, the EUT shall be placed on a non-conductive table. Metallic ground planes used outside a shielded enclosure shall extend at least 1.5 meters beyond the test setup boundary in each direction. 
3、When the EUT is installed on a metallic ground plane, the ground plane shall have a surface resistance no greater than 0.1 milliohms per square. The DC resistance between metallic ground planes and the shielded enclosure shall be 2.5 milliohms or less. 
4、The impedance of power sources providing input power to the EUT shall be controlled by Line Impedance Stabilization Networks (LISNs). The LISN impedance shall be measured  under the signal output port of the LISN shall be terminated in fifty ohms. 
1）According to the EUT power characteristics, determine whether a band reject or high pass filter is needed. 
2）The test frequency range of GJB152A is 25Hz to 50kHz. 


	
	
	Power amplifier
	1. The amplifier specification output frequency range 25Hz to 150kHz;
	Calibrate to dissipate the power level in a 0.5 ohm load.
	2 years
	

	
	
	Oscilloscope
	1、The oscilloscope specification covers the frequency range 20Hz to 150kHz； 
2、High resistance input impedance characteristics.
	1.Bandwidths
2.Amplitude
	1 year
	

	
	
	Coupling transformer 
	The transformer specification covers the frequency range 25Hz to 150kHz.
	1.Inductance
2.Impedance
	2 years
	

	
	
	Capacitor
	Capacitance:10µF.
	Capacitance
	2 years
	

	
	
	Resistor
	Resistance:0.5Ω，Resistors of measurement tolerances:±5%
	Resistance
	2 years
	

	
	
	Isolation transformer 
	Used in isolating the "safety ground" of the oscilloscope.
	No measurement  
requirements. 
	
	

	
	
	LISNs 
	Structural requirements of 50Ω/50μH comply with requirements of GJB151B-2013 4.3.7.
	Impedance
	2 years
	

	
	
	Band reject or high-pass filter

	For ac power supply, it can be used to suppress the fundamental signal of power supply.

	Suppression characteristics or insertion loss

	2 years
	

	Clause 5
	CS102 
conducted susceptibility, ground leads, 25Hz～50kHz
	Signal generator
	1、The generator specification output     frequency range 25Hz to 50kHz;
1.   2、Scanning step adjustable;
3、Dwell time adjustable.
	1.Frequency
2.Output amplitude
	1 year
	As above.

	
	
	Power amplifier
	The amplifier specification output frequency range 25Hz to 50kHz;
	Frequency response
	2 years
	

	
	
	Oscilloscope or Peak memory voltmeter 
	High resistance input impedance characteristics 
	1.Bandwidths
2.Amplitude
	1 year
	

	
	
	Coupling transformer 
	The transformer specification covers the frequency range 25Hz to 50kHz.
	Frequency response
	2 years
	

	
	
	Isolation transformer 
	Used in isolating the "safety ground" of the oscilloscope.
	No measurement  
requirements 
	
	

	
	
	LISNs 
	Structural requirements of 50Ω/50μH comply with requirements of GJB151B-2013 4.3.7.
	Impedance
	2 years
	

	Clause 5
	CS103
conducted susceptibility, antenna terminal(port), intermodulation, 15 kHz to 10 GHz
	Measurement receiver
	1、The receiver specification covers the frequency range 15kHz to 10GHz；
2、For frequency range 15kHz to 10GHz，reference 6dB bandwidth required for measurement receiver with peak detector is 1kHz、10kHz、100kHz、1MHz；
3、Peak detector comply  with GJB151B-2013 and GB/T 6113.101.
	1.pulse response
2.frequency
3.amplitude
4. 6dB bandwidth
5. RF attenuation

	1 year
	Notes:
1)For receivers with front-end mixing and filtering in an antenna module, the test may need to be designed to be performed on a radiated basis. All signals would need to be radiated and assurances provided that any observed intermodulation products are due to the receiver and not caused by items in the test area. This test would probably need to be performed in an anechoic chamber. 
2）Determine whether attenuators and filters are used when required.

	
	
	Three-port network
	1、 The network frequency range 15kHz to 10GHz;
2、 Isolation:20dB.
	1.Insertion loss
2.Isolation
	2 years
	

	
	
	Signal generator
	1、The generator specification output    frequency range 15kHz to 10GHz;
2、Scanning step adjustable;
3、Dwell time adjustable；
4、Modulation mode in accordance with standard requirements.
	1.Frequency
2.Output amplitude
3.Modulation
	1 year
	

	
	
	Attenuator
	The attenuator frequency range 15kHz to 10GHz.
	Attenuation
	2 years
	

	
	
	 Filter
	The attenuator frequency range 15kHz to 10GHz.
	Insertion loss
	2 years
	

	Clause 5
	CS104
conducted susceptibility, antenna terminal(port), rejection of undesired signals, 25Hz to 
20GHz
	Measurement receiver
	1、The receiver specification covers the frequency range 25Hz to 20GHz；
2、For frequency range 25Hz to 20GHz，reference 6dB bandwidth required for measurement receiver with peak detector is 10Hz、100Hz、1kHz、10kHz、100kHz、1MHz；
3、Peak detector comply  with GJB151B-2013 and GB/T 6113.101.
	1.Pulse response
2.Frequency
3.Amplitude
4. 6dB bandwidth
5. RF attenuation
	1 year
	As above.

	
	
	Three-port network
	1、The network frequency range 25Hz to 20GHz;
2、Isolation:20dB.
	1.Insertion loss
2.Isolation
	2 years
	

	
	
	Signal generator
	1、The generator specification output    frequency range 25Hz to 20GHz;
2、Scanning step adjustable;
3、Dwell time adjustable；
4、Modulation mode in accordance with standard requirements.
	1.Frequency
2.Output amplitude
3.Modulation
	1 year
	

	
	
	Attenuator
	The attenuator frequency range 25Hz to 20GHz.
	Attenuation
	2 years
	

	
	
	 Filter
	The attenuator frequency range 25Hz to 20GHz.
	Insertion loss
	2 years
	

	Clause 5
	CS105
conducted susceptibility, antenna terminal(port), cross modulation, 25Hz to 20 GHz
	Measurement receiver
	1、The receiver specification covers the frequency range 25Hz to 20GHz；
2、For frequency range 25Hz to 20GHz，reference 6dB bandwidth required for measurement receiver with peak detector is 10Hz、100Hz、1kHz、10kHz、100kHz、1MHz；
3、Peak detector comply  with GJB151B-2013 and GB/T 6113.101.
	1.Pulse response
2.Frequency
3.Amplitude
4. 6dB bandwidth
5. RF attenuation
	1 year
	As above.

	
	
	Three-port network
	3、 The network frequency range 15kHz to 10GHz;
4、 Isolation:20dB.
	1.Insertion loss
2.Isolation
	2 years
	

	
	
	Signal generator
	1、The generator specification output    frequency range 15kHz to 10GHz;
2、Scanning step adjustable;
3、Dwell time adjustable；
4、Modulation mode in accordance with standard requirements.
	1.Frequency
2.Output amplitude
3.Modulation
	1 year
	

	
	
	Attenuator
	The attenuator frequency range 15kHz to 10GHz.
	Attenuation
	2 years
	

	
	
	 Filter
	The attenuator frequency range 15kHz to 10GHz.
	Insertion loss
	2 years
	

	Clause 5
	CS106 
conducted susceptibility, transients, power leads
	Transient generator
	1、Waveform requirement shall be as follows: 
[image: ]
Vpeak ≥ 400 V; 
tr = 1.5 μs ± 0.5 μs; 
tf = 3.5 μs ± 0.5 μs;  
td = 5.0（1± 22%）μs; 
Vsag ≤ 30%×Vpeak
tsag ≤ 20 μS
2、Pulse repetition rate：a pulse repetition rate of between 5 and 10 pulses per second;
3、Plus and minus polarity;
4、Source impedance less than 2ohms.
	1. Calibration waveform according to requirements of GJB151B or GJB152A;
2.Peak amplitude;
3. Repetition rate.
	1 year
	1、During testing, the ambient electromagnetic level measured with the EUT de-energized and all auxiliary equipment turned on shall be at least 6 dB below the allowable specified limits when the test is performed in a shielded enclosure. When measurements is made outside a shielded enclosure, the test shall be performed during times and conditions when the ambient is at its lowest level. The ambient shall not compromise the test results. 
2、The EUT shall be installed on a ground plane that simulates the actual installation. If the actual installation is unknown or multiple installations are expected, then a metallic ground plane shall be used. Unless otherwise specified below, ground planes shall be 2.25 square meters or larger in area with the smaller side no less than 76 centimeters (cm).When a ground plane is not present in the EUT installation, the EUT shall be placed on a non-conductive table. Metallic ground planes used outside a shielded enclosure shall extend at least 1.5 meters beyond the test setup boundary in each direction. 
3、When the EUT is installed on a metallic ground plane, the ground plane shall have a surface resistance no greater than 0.1 milliohms per square. The DC resistance between metallic ground planes and the shielded enclosure shall be 2.5 milliohms or less. 
4、The impedance of power sources providing input power to the EUT shall be controlled by Line Impedance Stabilization Networks (LISNs). The LISN impedance shall be measured  under the signal output port of the LISN shall be terminated in fifty ohms. 
Notes：
GJB152A wave requirement shall be as follows: 
1）Pulse width is 0.15μs、5μs、10μs；
2）Pulse repetition rate：a pulse repetition rate of between 3 and 10 pulses per second；
3）Vpeak ≥ 400 V；
4）Phase adjustment：0。～360。；
5）Source impedance less than 0.06ohms(with injection transformer).

	
	
	Capacitor
	Capacitance:10µF.
	Capacitance
	2 years
	

	
	
	Oscilloscope 
	1、 Bandwidths:≥100MHz;
2、 High resistance input impedance characteristics.
	1.Bandwidths
2.Amplitude
	1 year
	

	
	
	Resistor (non-inductive) 
	Resistance:5Ω，Resistors of measurement tolerances:±5%
	Resistance
	2 years
	

	
	
	Isolation transformer
	Used in isolating the "safety ground" of the oscilloscope
	No measurement  
requirements 
	
	

	
	
	LISNs 
	Structural requirements of 50Ω/50μH comply with requirements of GJB151B-2013 4.3.7.
	Impedance
	2years
	

	Clause 5
	CS109 
conducted susceptibility, structure current,50Hz～100kHz
	Signal generator
	1、The generator specification output frequency range 25Hz to 150kHz;
2、Scanning step adjustable;
3、Dwell time adjustable.
	1.Frequency
2.Output amplitude
	1 year
	Notes：
GJB152A uses oscilloscope or voltmeter to monitor current by measuring the voltages at both ends of the resistor. 

























	
	
	Power amplifier
	1. Output frequency range is 50Hz to 100kHz
	Frequency response
	2 years
	

	
	
	Current probes
	The current probes covers the frequency range 50Hz to 100kHz；
	Transfer impedance

	2 years
	

	
	
	Measurement receiver
	1、The receiver specification covers the frequency range 50Hz to 100kHz；
2、For frequency range 50Hz to 100kHz，reference 6dB bandwidth required for measurement receiver with peak detector is 10Hz、100Hz、1kHz；
3、Peak detector comply with GJB151B-2013 and GB/T 6113.101.
	1.Pulse response
2.Frequency
3.Amplitude
4. 6dB bandwidth
5. RF attenuation
	1 year
	

	
	
	Resistor 
	Resistance:0.5Ω，Resistors of measurement tolerances:±5%
	Resistance
	2 years
	

	
	
	Isolation transformer
	Used in isolating the "safety ground" of the oscilloscope
	No measurement  
requirements 
	
	

	
	
	Coupling transformer 
	The transformer specification covers the frequency range 50Hz to 100kHz；
	Frequency response
	2 years
	

	
	
	Oscilloscope or Peak memory voltmeter 
	High resistance input impedance characteristics 
	1.Bandwidths
2.Amplitude
	1 year
	

	Clause 5
	CS112 
Conducted   susceptibility ，electrostatic discharge.
	ESD generator
	Compliance with the requirements of  GB/T17626.2 Clause 6:
1. Energy storage capacitance ：150 pF ± 10 %；
1. Discharge resistor：330 Ω± 10 %；
1. Charging resistor：50 MΩ～100MΩ； 
1. Output voltage:≥8kV for contact discharge,≥15kV for air discharge;
1. Tolerance of output voltage:±5%;
1. Polarity: +/-;
1. Holding time: ≥ 5s;
1. Discharge mode of operation: single（the interval between two continuous discharges is at least 1s）;
1. Contact discharge current waveform:see table 3 of GB/T17626.2.
	1.ESD generator compliance with the requirements of  GB/T17626.2 appendix B,contact discharge current waveform:
First peak current（10%）:
indicated voltage（kV）×3.75A / kV;
front time of discharge tr:0.7~1ns;
Current at 30ns（30%）:indicated voltage（kV）×2A / kV;
Current at 60ns（30%）:indicated voltage（kV）×1A / kV;
preferred calibration level:2、4、6 and 8kV;
2. Indicated voltage.
	1 year
	1、Weather condition：
i） Ambient temperature :15-35℃
Relative humidity:30%-60%;
Atmosphere pressure:86kPa-106kPa；
2、GRP:thickness
≥ 0.25mm，Cu or Al；
≥ 0.65mm，others；
Size≥EUT (VCP or HCP)size +0.5m；
The actual size of the reference grounding plate depends on the shape of EUT, with a minimum area of 1m2, and connected to the protective grounding system. 
ii） 3、HCP:thickness and material:
iii） same as GPR；
size：1.6 m × 0.8 m；
At the same time, the thickness of the above is 0.5mm insulation plate.
4、 VCP:thickness and material:
iv） same as GPR；
v） size：0.5 m × 0.5 m；
A coupling plate with adjustable height off the ground for test of landing equipment and a coupling plate with fixed height for desktop equipment testing.
5、The horizontal and vertical coupling plates are connected to the reference grounding plate by a cable with 470Ω resistor at each end. 
vi） 6、Same as HCP（1.6 m × 0.8 m）;
vii） Non-mental support:0.8m; high(table-top)；
7、Insulating support for floor-standing EUT: 0.1m thick, L*W depends on EUT.
8、Minimum distance between EUT and lab wall or other metal structure:1m.

	
	
	
	1. 
	
	
	

	Clause 5
	CS114 
conducted susceptibility, bulk cable injection,4kHz～400MHz
	Measurement receiver
	1、The receiver specification covers the frequency range 4kHz to 400MHz;
2、For frequency range 4kHz to 400MHz, reference 6dB bandwidth required for measurement receiver with peak detector is 100Hz、1kHz、10kHz、100kHz；
3、Peak detector comply  with GJB151B-2013 and GB/T 6113.101.
	1.Pulse response
2.Frequency
3.Amplitude
4. 6dB bandwidth
5. RF attenuation
	1 year



	1、During testing, the ambient electromagnetic level measured with the EUT de-energized and all auxiliary equipment turned on shall be at least 6 dB below the allowable specified limits when the test is performed in a shielded enclosure. When measurements is made outside a shielded enclosure, the test shall be performed during times and conditions when the ambient is at its lowest level. The ambient shall not compromise the test results. 
2、The EUT shall be installed on a ground plane that simulates the actual installation. If the actual installation is unknown or multiple installations are expected, then a metallic ground plane shall be used. Unless otherwise specified below, ground planes shall be 2.25 square meters or larger in area with the smaller side no less than 76 centimeters (cm).When a ground plane is not present in the EUT installation, the EUT shall be placed on a non-conductive table. Metallic ground planes used outside a shielded enclosure shall extend at least 1.5 meters beyond the test setup boundary in each direction. 
3、When the EUT is installed on a metallic ground plane, the ground plane shall have a surface resistance no greater than 0.1 milliohms per square. The DC resistance between metallic ground planes and the shielded enclosure shall be 2.5 milliohms or less. 
4、The impedance of power sources providing input power to the EUT shall be controlled by Line Impedance Stabilization Networks (LISNs). The LISN impedance shall be measured  under the signal output port of the LISN shall be terminated in fifty ohms. 
Note：
The test frequency range of GJB152A is 10kHz～400MHz,related equipment technical requirements start frequency from 10kHz.

	
	
	Signal generator
	1、The generator specification output frequency range 4kHz to 400MHz;
2、Scanning step adjustable;
3、Dwell time adjustable.
4、Test signals shall be pulse modulated (on/off ratio of 40 dB minimum) at a 1 kHz rate with a 50% duty cycle.
	1.Frequency
2.Output amplitude
3. Pulse modulation
	1 year
	

	
	
	Power amplifiers
	The amplifiers frequency range 4kHz to 400MHz;
	Harmonics and spurious signals
	2 years
	

	
	
	Current injection probe
	1、The probe frequency range 4kHz to 400MHz;
2、Insertion loss shown in GJB151B-2013 Figure 40.
	Insertion loss
	2 years
	

	
	
	Current probe
	The probe frequency range 4kHz to 400MHz;
	Transfer impedance
	2 years
	

	
	
	Directional couplers
	The couplers frequency range 4kHz to 400MHz;
	Coupling factor
	2 years
	

	
	
	Attenuator
	1、The attenuator specification covers the frequency range 4kHz to 400MHz；
2、Impedance：50 ohm.
	Attenuation
	2 years
	

	
	
	Coaxial loads
	1、The coaxial loads covers the frequency range 4kHz to 400MHz；
2、Impedance：50 ohm.
	Impedance
	2 years
	

	
	
	LISNs 
	Structural requirements of 50Ω/50μH comply with requirements of GJB151B-2013 4.3.7.
	Impedance
	2 years
	

	
	
	Calibration fixture
	Coaxial transmission line with 50 ohm characteristic impedance, coaxial connections on both ends, and space for an injection probe around the center conductor.
	1. Impedance
2. Insertion loss
3. VSWR
	2 years
	

	Clause 5
	CS115 
conducted susceptibility, bulk cable injection, impulse excitation.
	Pulse generator
	1、Output current not less than 5A;
2、Impedance: 50 ohm.
	1.Current waveform
Calibration shown in GJB151B Figure 44.
2. Output amplitude
3．Repetition rate
	1 year
	As above.

	
	
	Current injection probe
	1、Effective working frequency up to 200MHz;
2、Impedance: 50 ohm.
	1. Frequency response
2. Insertion loss
	2 years
	

	
	
	Current probe
	1、Effective working frequency up to 200MHz;
2、Impedance: 50 ohm.
	1. Frequency response
2. transfer impedance
	2 years
	

	
	
	Calibration fixture
	Coaxial transmission line with 50 ohm characteristic impedance,coaxial connections on both ends, and space for an injection probe around the center conductor.
	1. Impedance
2. Insertion loss
3. VSWR
	2 years
	

	
	
	Oscilloscope
	1、The bandwidth is not less than 500MHz；
2、Input impedance:50 ohm
	1.Bandwidths
2.Amplitude
	1 year
	

	
	
	Drive cable
	4、 Impedance: 50 ohm.
5、 Length：2 meters；
6、 0.5 dB or less insertion loss at 500 MHz
	1. Insertion loss
2. Impedance
	2 years
	

	
	
	Coaxial loads
	1、Effective working frequency up to 200MHz;
2、Impedance: 50 ohm.
	VSWR
	2 years
	

	
	
	LISNs 
	Structural requirements of 50Ω/50μH comply with requirements of GJB151B-2013 4.3.7.
	Impedance
	2 years
	

	
	
	Attenuators
	1、Effective working frequency up to 200MHz;
2、Impedance: 50 ohm.
	Attenuation
	2 years
	

	Clause 5
	CS116 
conducted susceptibility, damped sinusoidal transients, cables and power leads,10kHz～100MHz.
	Damped sinusoid transient generator
	1、Frequency range from 10kHz to 100MHz，at least including  10kHz、100 kHz、1 MHz、 10 MHz、30MHz and 100MHz;
2、Peak current：not less than 10A；
3、Output impedance：≤100 ohm 
	1.Current waveform
Calibration shown in GJB151B Figure 47.
2.Output amplitude
3.Frequency 
	1 year
	As above.
Note：
GJB152A also includes loop impedance characteristics determination, Also uses signal generator、measurement receiver、power amplifiers、directional couplers and other test equipment. 

	
	
	Current injection probe
	1、The current injection probe covers the frequency range 10kHz to 100MHz；
2、Impedance: 50 ohm.
	Insertion loss
	2 years
	

	
	
	Current probe
	1、The current probe covers the frequency range 10kHz to 100MHz；
2、Impedance: 50 ohm.
	Transfer impedance
	2 years
	

	
	
	Oscilloscope
	1、Bandwidths is not less than 200MHz；
2、Input impedance: 50 ohm. 
	1.Bandwidths
2.Amplitude
	1 year
	

	
	
	Attenuators
	1、 The attenuators covers the frequency range 10kHz to 100MHz；
2、 Impedance: 50 ohm.
	Attenuation
	2 years
	

	
	
	Coaxial loads
	1、The loads covers the frequency range 10kHz to 100MHz；
2、Impedance: 50 ohm.
	VSWR
	2 years
	

	
	
	LISNs 
	Structural requirements of 50Ω/50μH comply with requirements of GJB151B-2013 4.3.7.
	Impedance
	2 years
	

	
	
	Calibration fixture
	Coaxial transmission line with 50 ohm characteristic impedance, coaxial connections on both ends, and space for an injection probe around the center conductor.
	1. Impedance
2. Insertion loss
3. VSWR
	2 years
	

	
	
	Signal generator
	1、The generator specification output frequency range 10kHz to 100MHz;
2、Scanning step program adjustable;
3、Dwell time adjustable.
	1.Frequency
2.Output amplitude
3. Pulse modulation
	1 year
	

	
	
	Measurement receiver
	1、The receiver specification covers the frequency range 10kHz to 100MHz；
2、For frequency range 10kHz to 100MHz，reference 6dB bandwidth required for measurement receiver with peak detector is 100Hz、1kHz、10kHz、100kHz；
3、Peak detector comply  with GJB152A-1997 and GB/T 6113.101.
	1.Pulse response
2.Frequency
3.Amplitude
4. 6dB bandwidth
5. RF attenuation
	1year



	

	
	
	Power amplifiers
	The amplifiers covers the frequency range 10kHz to 100MHz；
	Harmonic suppression
	2years
	

	
	
	Directional couplers
	The couplers frequency range 10kHz to 100MHz;
	Coupling factor
	2years
	

	Clause 5
	RE101 
radiated emissions, magnetic field,25Hz～100kHz.

	Measurement receiver
	1、The receiver specification covers the frequency range 25Hz to 100kHz；
2、For frequency range 25Hz to 100kHz，reference 6dB bandwidth required for measurement receiver with peak detector is 10Hz、100Hz、1kHz；
3、Peak detector comply  with GJB151B-2013 and GB/T 6113.101.
	1.Pulse response
2.Frequency
3.Amplitude
4. 6dB bandwidth
5. RF attenuation
	1year
	1、Shielded enclosures will 
usually be required for testing.
RF absorber material (carbon impregnated foam pyramids, ferrite tiles, and so forth) shall be used. The RF absorber shall be placed above, behind, and on both sides of the EUT, and behind the radiating or receiving antenna as shown in GJB151B Figure 1. Minimum performance of the material shall be as specified in GJB151B Table I. 
2、During testing, the ambient electromagnetic level measured with the EUT de-energized and all auxiliary equipment turned on shall be at least 6 dB below the allowable specified limits when the test is performed in a shielded enclosure. When measurements is made outside a shielded enclosure, the test shall be performed during times and conditions when the ambient is at its lowest level. The ambient shall not compromise the test results. 
3、The EUT shall be installed on a ground plane that simulates the actual installation. If the actual installation is unknown or multiple installations are expected, then a metallic ground plane shall be used. Unless otherwise specified below, ground planes shall be 2.25 square meters or larger in area with the smaller side no less than 76 centimeters (cm).When a ground plane is not present in the EUT installation, the EUT shall be placed on a non-conductive table. Metallic ground planes used outside a shielded enclosure shall extend at least 1.5 meters beyond the test setup boundary in each direction. 
4、When the EUT is installed on a metallic ground plane, the ground plane shall have a surface resistance no greater than 0.1 milliohms per square. The DC resistance between metallic ground planes and the shielded enclosure shall be 2.5 milliohms or less.
5、The impedance of power sources providing input power to the EUT shall be controlled by Line Impedance Stabilization Networks (LISNs). The LISN impedance shall be measured  under the signal output port of the LISN shall be terminated in 50 ohms. 

	
	
	Loop sensor
	Loop sensor having the following specifications: 
1、Frequency：25Hz～100kHz;
2、Diameter: 13.3mm; 
3、Number of turns: 36; 
4、Wire：DC resistance between 5 and 10 ohms；
5、Shielding: Electrostatic; 
6、Correction factor：See manufacturer’s data for factors to convert measurement receiver readings to decibels above one picotesla (dBpT). 
	Correction factor
	2 years
	

	
	
	Signal generator
	The generator covers the frequency range 25Hz to 10kHz, at least output frequency 50kHz.
	1.Frequency
2.Output amplitude
	1 year
	

	
	
	LISNs 
	Structural requirements of 50Ω/50μH comply with requirements of GJB151B-2013 4.3.7.
	Impedance
	2 years
	

	Clause 5
	RE102 
radiated emissions, electric field,10kHz～18GHz.
	Measurement receiver
	1、The receiver specification covers the frequency range 10kHz to 18GHz；
2、For frequency range 10kHz to 18GHz，reference 6dB bandwidth required for measurement receiver with peak detector is 1kHz、10kHz、100kHz、1MHz；
3、Peak detector comply with GJB151B-2013 and GB/T 6113.101.
	1.Pulse response
2.Frequency
3.Amplitude
4. 6dB bandwidth
5. RF attenuation
	1 year
	As above.
Note：
The test configuration shall also meet the requirements of GJB151B-2013 5.20.3.2. 

	
	
	 Rod antenna
	1、The antenna covers the frequency range 10kHz to 30MHz；
2、Comply with requirements of GJB151B-2013 5.20.3.1.
	Factors for test antennas shall be determined in accordance with GJB/J5410. 
	2 years
	

	
	
	Biconical antenna
	1、The antenna covers the frequency range 30MHz to 200MHz；
2、Comply with requirements of GJB151B-2013 5.20.3.1.
	Factors for test antennas shall be determined in accordance with GJB/J5410.
	2 years
	

	
	
	Double ridge horn antenna
	1、The antenna covers the frequency range 200MHz to 18GHz；
2、Comply with requirements of GJB151B-2013 5.20.3.1.
	Factors for test antennas shall be determined in accordance with GJB/J5410.
	2 years
	

	
	
	Signal generator
	1、The generator specification output frequency range 10kHz to 18GHz;
2、Scanning step adjustable;
3、Dwell time adjustable.
	1.Frequency
2.Output amplitude
	1 year
	

	
	
	Stub radiator 
	The radiator specification output frequency range 10kHz to 18GHz;
	No measurement  
requirements 
	
	

	
	
	Capacitor
	Capacitance:10pF，Capacitors: ±20%. 
	Capacitance
	2 years
	

	
	
	LISNs 
	Structural requirements of 50Ω/50μH comply with requirements of GJB151B-2013 4.3.7.
	Impedance
	2 years
	

	Clause 5
	RE103 
radiated emissions, antenna spurious and harmonic outputs,10kHz～40GHz.
	Measurement receiver
	1、The receiver specification covers the frequency range 10kHz to 40GHz；
2、For frequency range 10kHz to 40GHz，reference 6dB bandwidth required for measurement receiver with peak detector is 1kHz、10kHz、100kHz、1MHz；
3、Peak detector comply with GJB151B-2013 and GB/T 6113.101.
	1.Pulse response
2.Frequency
3.Amplitude
4. 6dB bandwidth
5. RF attenuation
	1 year
	The test should be carried out under the condition of far field and the antenna should be set up properly so that the reflection effect on the ground can be neglected. The distance of far field test should be calculated by standard formula before testing. 

	
	
	Attenuator
	1、The attenuator specification covers the frequency range 10kHz to 40GHz；
2、Impedance: 50 ohm.
	Attenuation
	2 years
	

	
	
	Antenna
	1、The antenna covers the frequency range 10kHz to 40GHz.
	Factors for test antennas
	2 years
	

	
	
	Rejection networks
	The networks specification covers the frequency range 10kHz to 40GHz；
	Insertion loss
	2 years
	

	
	
	Signal generator
	1、The generator specification output frequency range 10kHz to 40GHz;
2、Scanning step program adjustable;
3、Dwell time adjustable.
	1.Frequency
2.Output amplitude
	1 year
	

	
	
	Power monitor 
	The power monitor covers the frequency range 10kHz to 40GHz；
	1.Frequency
2.Amplitude
	2 years
	

	Clause 5
	RS101 
radiated susceptibility, magnetic field,25Hz～100kHz.
	Signal generator
	1、The generator specification output frequency range 25Hz to 100kHz;
2、Scanning step program adjustable;
3、Dwell time adjustable.
4、Can produce standard flux density, power amplifier can be used when necessary. 
	1.Frequency
2.Output amplitude
	1 year
	1、Shielded enclosures will 
usually be required for testing.
RF absorber material (carbon impregnated foam pyramids, ferrite tiles, and so forth) shall be used. The RF absorber shall be placed above, behind, and on both sides of the EUT, and behind the radiating or receiving antenna as shown in GJB151B Figure 1. Minimum performance of the material shall be as specified in GJB151B Table I. 
2、During testing, the ambient electromagnetic level measured with the EUT de-energized and all auxiliary equipment turned on shall be at least 6 dB below the allowable specified limits when the test is performed in a shielded enclosure. When measurements is made outside a shielded enclosure, the test shall be performed during times and conditions when the ambient is at its lowest level. The ambient shall not compromise the test results. 
3、The EUT shall be installed on a ground plane that simulates the actual installation. If the actual installation is unknown or multiple installations are expected, then a metallic ground plane shall be used. Unless otherwise specified below, ground planes shall be 2.25 square meters or larger in area with the smaller side no less than 76 centimeters (cm).When a ground plane is not present in the EUT installation, the EUT shall be placed on a non-conductive table. Metallic ground planes used outside a shielded enclosure shall extend at least 1.5 meters beyond the test setup boundary in each direction. 
4、When the EUT is installed on a metallic ground plane, the ground plane shall have a surface resistance no greater than 0.1 milliohms per square. The DC resistance between metallic ground planes and the shielded enclosure shall be 2.5 milliohms or less.
5、The impedance of power sources providing input power to the EUT shall be controlled by Line Impedance Stabilization Networks (LISNs). The LISN impedance shall be measured under the signal output port of the LISN shall be terminated in 50 ohms.
Using the alternating current Hem Hortz coil method, shall meet the requirements of Appendix C of GJB151B.  

	
	
	Radiating loop
	1、Frequency：25Hz～100kHz；
2、Diameter: 12 cm;
3、Number of turns: 20 
4、Wire: No. 12 insulated copper 
5、Magnetic flux density: 9.5x107pT/ampere of applied current at a distance of 5 cm from the plane of the loop.
	No measurement  
requirements 
	
	

	
	
	Loop sensor 
	4、 Diameter: 4 cm
5、 Number of turns: 51 
6、 Wire: 7-41 Litz wire (7 Strand, No. 41 AWG)
7、 Shielding: Electrostatic
5、 Correction Factor: See manufacturer’s data for factors to convert measurement receiver readings to decibels above one picotesla (dBpT)
	Correction factor
	2 years
	

	
	
	Measurement receiver
	1、The receiver specification covers the frequency range 25Hz to 100kHz；
2、For frequency range 25Hz to 100kHz，reference 6dB bandwidth required for measurement receiver with peak detector is 10Hz、100Hz、1kHz；
3、Peak detector comply with GJB151B-2013 and GB/T 6113.101.
	1.pulse response
2.frequency
3.amplitude
4. 6dB bandwidth
5. RF attenuation
	1 year
	

	
	
	Current probe
	1、The current probe covers the frequency range 25Hz to 100kHz.
	Transfer impedance
	2 years
	

	
	
	LISNs 
	Structural requirements of 50Ω/50μH comply with requirements of GJB151B-2013 4.3.7.
	Impedance
	2 years
	

	Clause 5
	RS103 
radiated susceptibility, electric field,10kHz～40GHz
	Signal generator
	1、The generator specification output frequency range 10kHz to 40GHz;
2、Scanning step adjustable;
3、Dwell time adjustable.
4、Test signals shall be pulse modulated (on/off ratio of 40 dB minimum) at a 1 kHz rate with a 50% duty cycle.
	1.Frequency
2.Output amplitude
3. Pulse modulation
	1 year
	As above.
If the procuring activity agrees, RS103 alternative test procedures – reverberation chamber (mode-tuned) may be adopted, which shall meet the requirements of Appendix D of GJB151B.  

	
	
	Power amplifiers
	1、The amplifiers covers the frequency range 10kHz to 40GHz.
	Harmonics and spurious signals
	2 years
	

	
	
	Double ridge horns
	1、Frequency range:1GHz～10GHz；
2、Polarization: H/V.
	Factors for test antennas shall be determined in accordance with GJB/J5410.
	2 years
	

	
	
	Other antennas as approved by the procuring activity 
	1、Frequency range:10GHz～40GHz；
2、Polarization: H/V.
	Factors for test antennas shall be determined in accordance with GJB/J5410.
	2 years
	

	
	
	Transmit antennas 
	1、Frequency range:10GHz～40GHz；
2、Above 30 MHz with the transmit antenna horizontally polarized. 
	Within the 3 dB beamwidth of the antenna（200 MHz and above 200MHz）
	2 years
	

	
	
	Electric field sensors
	1、Frequency range:10kHz～40GHz；
2、physically small - electrically short.
	1.Frequency response;
2.Dynamic range
3.Isotropic
	2 years
	

	
	
	Measurement receiver
	1、The receiver specification covers the frequency range 10kHz to 40GHz；
2、For frequency range 10kHz to 40GHz，reference 6dB bandwidth required for measurement receiver with peak detector is 1kHz、10kHz、100kHz、1MHz；
3、Peak detector comply with GJB151B-2013 and GB/T 6113.101.
	1.Pulse response
2.Frequency
3.Amplitude
4. 6dB bandwidth
5. RF attenuation
6.Inner-preamplifier

	1 year
	

	
	
	Power meter 
	Frequency：10kHz～40GHz
	Power factor
	2 years
	

	
	
	Directional couplers
	The couplers frequency range 10kHz to 40GHz;
	Coupling factor
	2 years
	

	
	
	Attenuator
	1、The attenuator specification covers the frequency range 10kHz to 40GHz.
	Attenuation
	2 years
	

	
	
	LISNs 
	Structural requirements of 50 ohms/50 microhenry comply with requirements of GJB151B-2013 4.3.7.
	Impedance
	2years
	

	Clause 5
	RS105
radiated susceptibility, transient electromagnetic field
	Transverse electromagnetic (TEM) cell, parallel plate transmission line or equivalent 
	1、The operating frequency range meets the test requirements of the transient pulse field. 
2、The uniformity of the test field distribution meets the requirements;
3、The effective working area is suitable for the size of EUT. 
	1、Field uniformity ;
2、VSWR;
3、Impedance.
	3 year
	1、Place the EUT on the centerline of the working volume of the radiation system in such a manner that it does not exceed the usable volume of the radiation system(For TEM cell, GTEM cell, parallel plate transmission line or equivalent, the distance between the core and the bottom plate or two metal plates is at least three times that of  the EUT. If the EUT is mounted on a ground plane in the actual installation, the EUT should also be placed on the ground plane of the radiation system and  bonded to the ground plane as it is installed. Otherwise, the EUT should be supported by a dielectric material that has the least impact on the electromagnetic field.
 2、The EUT operating and monitoring cables shall be oriented to minimize the induced currents or voltages on the cables. The cable should be perpendicular to the electric field vector and the loop area perpendicular to the magnetic field vector should be as small as possible. The cable entering and exiting the test area shall be perpendicular to the electric field vector and shall be at least 2 h in length (h is the maximum vertical distance between the metal plates of the radiating system). 
3. The bottom plate of the radiation system should be bonded to the ground reference point.
4、Keep the top plate of the radiation system at least 2 times h from the closest metallic ground, including ceiling, building structural beams, metallic air ducts, shielded room walls, and so forth. 
5、When using an open radiator, the actual or simulated loads of the EUT and the electrical signals of the interfaces should be placed in the shielded enclosure.
 
Note：
Technical requirements of transient pulse generator for GJB152A:
1） Peak field strength：50kV/m (minimum) ；
2） Pulse rise time：≤10ns； 
3） Pulse fall time：≥75ns.


	
	
	Transient pulse generator
	Measurement by B-dot or D-dot sensor probes:
1、Peak field strength：50kV/m (minimum);
2、Pulse rise time（10%～90%）：1.8ns～2.8ns；
3、Full width half maximum (FWHM) pulse width equal to 23 ns ± 5 ns;
4、For large simulators, the rise time of the pulse can be the rise time of the pulse voltage source. 
	Together with the above radiation system, a test device is formed to calibrate the pulse field:
1.Pulse rise time;
2.Pulse fall time;
3.Full width half maximum (FWHM) pulse width
4.Amplitude
	2 years 
	

	
	
	Storage oscilloscope
	1、500 MHz, single-shot bandwidth (minimum);
2、Variable sampling rate up to 2.5 gigasample per second (2.5GSa/s). 
	1.Bandwidth
2.Amplitude
	1 year
	

	
	
	Terminal protection devices（TPDs）
	Place TPDs in the EUT power lines near the power source to protect the power source. 
	No calibration requirements 
	
	

	
	
	High-voltage probe
	1、Endurance voltage：100kV (minimum) ；
2、1 GHz bandwidth (minimum); 
3、Impedance: 50 ohm.
	Correction factor
	2 years
	

	
	
	B-dot sensor probe
	 1 GHz bandwidth (minimum) 
	Correction factor
	2 years
	

	
	
	D-dot sensor probe 
	 1 GHz bandwidth (minimum) 
	Correction factor
	2 years
	

	
	
	Integrator
	Time constant ten times the overall pulse width.
	
	
	

	
	
	LISNs 
	Structural requirements of 50Ω/50μH comply with requirements of GJB151B-2013 4.3.7.
	Impedance
	2 years
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Annex Q(normative) code:1220
IEC/EN 62233
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Chapter 5
	Magnetic field intensity
	Magnetic field measuring equipment+Probe
	1. Covering the frequency range 10Hz to 400kHz
2.When using isotrpic sensor, the outside diameter shall not exceed 13cm
3.when using isotrpic sensor, need to demonstrate the reasonability of summation method
4.Calibration report
5.The measuring equipment is to have a maximum noise level of 5% of the limit value

	1.H-field intensity test accurary
2.probe isotropy

	1 year recommend-ed
	1. The background level is to be less than 5% of the limit value.
2.During testing magnetic flux density, the ambient temperature shall be in the range of 25℃±10℃.

	4.2
	Induced current density
	Receiver
	1. Covering the frequency range 20kHz to 10MHz
2. With a PK detector which is fully compliant with standard GB/T6113.101, 6dB bandwidth is 200Hz and 9kHz.
3. Sine wave voltage accuracy should be better than ±2dB.
	1.(Relative/Absolute) Impulse response
2.Voltage, frequency response
3.6dB bandwidth
4.RF attenuator
5.Amplitude, frequency
	1 year recommend-ed
	

	
	
	Induced current density test head
	1. Covering the frequency range 20kHz to 10MHz

	voltage division factor
	1 year recommend-ed
	The ambient temperature shall be in the range of 15℃ to 25℃
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YD-T1644.1/YD-T1644.2/ IEC62209-1/-2
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Chapter 5
	Specific Absorption Rate (SAR)
	Human phantom (SAM Phantom, Flat Phantom, etc)
	The phantom shall be in accordance with IEC62209-1/2 requirements, applies to the SAR test of hand-held and body-mounted wireless communication devices used in close proximity to the human (head, body, limbs, etc).
Provided by the manufacturer, should comply with the standards requirements.
	N/A
	N/A
	System ambient noise shall be within 0.012W/Kg, using the test system scan the empty field.

he Probe and Dipole’s frequency coverage is an important basis, if the frequency bands that cannot be covered, should limit their capabilities.

The ambient and liquid temperature shall be in the range of 18℃ to 25℃ and variation of the liquid temperature shall not exceed ±2℃ during the test.

	
	
	Scanning positioning system
	Provided by the manufacturer, used to assist the movement detection of probe
	N/A
	N/A
	

	
	
	Probe
	Effective working range covers 30MHz to 6GHz (Probe measurement frequency range is optional and base on the actual calibration report)
	Sensitivity conversion factor Should be adapted to the frequency range covered and the applicable tissue-equivalent liquids (head or body).
	1 year recommend-ed
	

	
	
	Dipole
	1.Need calibration report, used for system verfication
2. Effective working range covers 30MHz to 6GHz（usually use multiple dipoles to cover needed frequency range），central frequency should correspond to the dipole frequency（optional,according to the actual calibration report）；
	SAR Value：comply with IEC62209-1/2 requirements
Impedance: usually 50±5ohm
Return Loss: <-20dB

	3 years 
recommend-ed.
During the period, verification is needed every year.
Impedance varies must less than 5ohm，return loss varies must less than 20%（dB ×0.2），otherwise, calibration is needed.
	

	
	
	Device holder
	Provided by the manufacturer, shall be in accordance with IEC62209-1/-2
	N/A
	N/A
	

	
	
	Tissue-equiv-alent liquid
	1.Provided by the manufacturer or self-configuration, dielectric properties. It shall be in accordance with with IEC62209 requirements.
2.Test dielectrc properties 24hrs before each test
	N/A
	N/A
	

	
	
	Network analyzer
	1. Used for calibrate liquid dielectric properties.
2. Need calibration report
	S11 parameters should meet the requirements
	1 year recommend-ed
	

	
	
	Radio communication analyzer (CMU200, CMW500, 8960 etc)
	1.Used for EUT test configuration
2. Need support different types of configuration for EUT output power, test frequency and other parameters.
3. Need calibration report.
	At least meet the following three requirements:
1. Reference ouput frequency accuracy.
2. RF signal frequency accuracy.
3. RF signal output level.
	1 year recommend-ed
	

	
	
	Signal generator (or other standard signal output device)
	Need calibration report which is used for system verfication
	1. Frequency accuracy.
2.Absolute level
3.Relative level
	1 year recommend-ed
	

	
	
	Power meter
	1.Need calibration report, used for system verification
2.Cover all the test frequency bands
	At least meet the following three requirements:
1.Calibration factor
2.Voltage standing wave ratio
3.Reference level
	1 year recommend-ed
	

	
	
	Amplifier
	Used for system verification, accessory equipment, optional
	N/A
	N/A
	

	
	
	Directional coupler
	1.Used for system verification, accessory equipment
2. Recommanded coupling factor is -20dB.
3. Return Loss between input and output port should large than 25dB.
	N/A
	
	

	
	
	Attenuator
	Used for system verification, accessory equipment, optional
	N/A
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Annex S(normative)code:1222
IEC/EN 62233
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Chapter 5
	Magnetic field intensity
	Magnetic field measuring equipment+Probe
	Covering the frequency range 10Hz to 400kHz.
	1.H-field test accuracy
2.linearity
3.probe isotropy
	Less than 2 years
	The background level is to be less than 5% of the limit value.


IEC/EN 62493
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	4.2
	Induced current density
	Receiver

	1. Covering the frequency range 20kHz to 10MHz
2.Has a PK detector which is fully compliant with GB/T6113.101 standard, 6dB bandwidth is 200Hz and 9kHz.
2.sine wave voltage accuracy should be better than ±2dB.
	1.(Relative/Absolute) Impulse response
2.Voltage, frequency response
3.6dB bandwidth
4.RF attenuator
5.Amplitude, frequency
	1 year
	

	
	
	Induced current density test head
	Covering the frequency range 20kHz to 10MHz
	voltage division factor
	1 year
	


YD-T1644.1/YD-T1644.2/ IEC62209-1/-2
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Chapter 5
	Specific Absorption Rate (SAR)
	Human phantom (SAM Phantom, Flat Phantom, etc)
	The Phantom shall be in accordance with IEC62209-1/2 requirements, applies to the SAR test of hand-held and body-mounted wireless communication devices used in close proximity to the human (head, body, limbs, etc).

Provided by the manufacturer, should comply with the standards requirements.
	N/A
	N/A
	System ambient noise shall be within 0.012W/Kg, using the test system scan the empty field.

he Probe and Dipole’s frequency coverage is an important basis, if the frequency bands that cannot be covered, should limit their capabilities.
The ambient temperature shall be in the range of 18℃ to 25℃ and variation of the liquid temperature shall not exceed ±2℃ during the test.
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Annex T(normative)code:1223
YD-T1644.1/YD-T1644.2/ IEC62209-1/-2
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Chapter 5
	SAR Test system
	SAM Phantom, Flat Phantom
	The Phantom shall be in accordance with IEC62209-1/2 requirements, applies to the SAR test of hand-held and body-mounted wireless communication devices.
	N/A
	N/A
	System ambient noise shall be within 0.012W/Kg, using the test system scan the empty field.
*The Probe and Dipole’s frequency coverage is an important basis, if the frequency bands that cannot be covered, should limit their capabilities.
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	Robot arm
	Provided by the manufacturer, ued to assist the probe movement and detection
	N/A
	N/A
	

	
	
	Mesurement Probe
	Valid working range covers 300MHz to 6GHz (Probe test frequency range optional, according to the actual provided parameters by manufacturer)
	Probe coefficient
	1 year
	

	
	
	Dipole
	Povided by the manufacturer, frequency range usually form 450MHz to 6GHz, central frequency should correspond to the dipole frequency.
	Impedance: usually 50±5ohm
Return Loss：<-20dB
	less than 3 years
（Intermedi-ate check is needed every year）
	

	
	
	Signal Generator
	Need calibration report, used for system verfication
	Cover test frequency
	
	

	
	
	Amplifier
	Need calibration report which is used for system verfication
	1.Cover test frequency
2.Maximum output power
not less than 30dBm
	
	

	
	
	Directional coupler
	Need calibration report which is used for system verfication
	Cover test frequency
	
	

	
	
	Attenuator
	Need calibration report which is used for system verfication
	Cover test frequency
	
	

	
	
	Device holder
	Provided by the manufacturer, it shall be in accordance with IEC62209-1/-2
	N/A
	N/A
	

	
	
	Tissue-equivalent liquid
	Provided by the manufacturer or self-configuration, dielectric properties It shall be in accordance with IEC62209 requirements.
	Different frequency corresponds to different parameters, refer to IEC62209
	Before each test
	

	
	
	Network analyzer
	need calibration report, used for calibrate liquid dielectric properties and antenna parameters
	N/A
	1 year
	

	
	
	Radio communication analyzer (CMU200, CMW500, 8960 etc)
	Telecommunication base station setup LTE, WCDMA or GSM nework communication with EUT
	Test different frequency need to support corresponding frequency band.
	1 year
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Annex U(normative)code:1224

GB/T 12190、GJBz 20219
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Chapter 5
	Shielding efficiency
	Signal Generator
	1、 Frequency range 14kHz to18GHz
2、 Test dynamic Range ＞70dB
	1. Frequency
2. Output Level
3. Modulation
	1 year recommend-ed
	Shielded Room
or anechoic chamber

	
	
	Spectrum Analyzer
	1、 Frequency range 14kHz to18GHz
	1. Frequency
2 Signal Level or amplitude
3. attenuation
	1 year recommend-ed
	


GB 9254
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Appendix A
	Normaliz-ed Site Attenuati-on (NSA)
	Signal Generator
	1、 Frequency range 
30MHz to1000MHz
2、 Test dynamic range＞90dB
	1. Frequency
2. Output amplitude
3. Modulation
	1 year recommend-ed
	Semi-anechoic chamber, the measuring distance shall not be less than 3m

	
	
	Spectrum Analyzer
	1、 Frequency range 30MHz~1000MHz
	1. Frequency
2.Singal Level or amplitude
3. Attenuation
	1 year recommend-ed
	

	
	
	Measurement Antenna
	1、 Frequency range 30MHz~1000MHz
2、 With vertical and horizontal polarization.
	1. Antenna factor
	3 year recommend-ed
	

	
	
	Coaxial Cable
	1、 Frequency range 30MHz~1000MHz
2、 Dynamic Range ＞90dB
	1. Attenuation
	1 year recommend-ed
	



GB/T 6113.104
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Chapter 8
	Site Voltage Standing Wave Ratio(SVSWR)
	Signal Generator
	1、 Frequency range: 1GHz to18GHz
2、 Dynamic Range＞ 90dB
	1. Linearity of output power
2. Output power amplitude
	1 year recommend-ed
	Semi-anechoic chamber or Fully anechoic chamber，The measuring distance shall not be less than 3m

	
	
	Spectrum Analyzer
	1、Frequency range: 1GHz to18GHz
	1. Frequency
2 Signal Level or amplitude
3. attenuation
	1 year recommend-ed
	

	
	
	Measureme-nt Antenna
	Linear polarized antenna similar to dipole antenna in radiation pattern
Frequency range: 1GHz to18GHz
	[bookmark: _Toc536574232]1. Antenna gain
	3 years recommend-ed
	



GB/T 17626.3
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Chapter 6
	Field Uniformity (FU)
	RF Signal Generator
	1. RF signal capable of covering the frequency range 80MHz to 6GHz and being amplitude modulated by a 1 kHz sine wave with a modulation depth of 80%.
2. The step size and dwell time can be set remotely or manually
	1. Frequency
2. Output amplitude
3. Modulation
	1 year recommend-ed
	Fully anechoic chamber

	
	
	The broadband power Amplifier
	1. Frequency range 80MHz to 6GHz；
2. After amplification, the signal is transmitted through the antenna, and the measured field intensity at EUT is 3V/m；
3. The harmonis and distortions generated by the power amplifier should be 15dB below the fundamental frequency amplification.
	/
	/
	

	
	
	Transmitting Antenna
	1. Frequency range 80MHz~6GHz
2.Vertical and Horizontal orientation。
	/
	/
	

	
	
	Field Probe
	1. Vertical and Horizontal orientation；
2. The dipole antenna size less than 0.1m or smaller；
3. Sufficient immunity to radiation field strength;
4. It is connected to the field strength indicating device outside the anechoic chamber by optical fiber.
	1.Frequency Response；
2.Field Strength
3.Linearity
	1 year recommend-ed
	

	
	
	Field meter
	Field Strength monitoring range: 80MHz to 6GHz, 54V/m
	1、 Frequency Response
2、 Linearity
	1 year recommend-ed
	



	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	
	Ground Resistance
	Ground Resistance Tester
	/
	Resistance
	1 year recommend-ed
	/

	
	Insulation Resistance
	Insulation Resistance Tester
	/
	Resistance
	1 year recommend-ed
	/



YD/T 1484
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Chapter 4
	Ripple、Standing Wave、insertion loss
	Network Analyzer
	Covering the frequency range 700MHz to 3GHz at least.
	Output frequency range and accuracy；
Output power level accuracy and level linearity;
Output spectral purity;
Receiver average noise level;
Receiver dynamic accuracy
	1 year recommend-ed
	1. Ripple test shall be performed at least once a year, and ripple report shall be supplied;
2. The evaluation of system uncertainty shall not exceed the standard requirements.



YD/T 1402
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Appendix G
	PDP： (Power Delay Profile）
	Base station simulator
	1. The output signal uncertainty of the wireless communication tester meets the following requirements:
2. Frequency＜3GHz，Uncertainty≤±0.7 dB;
3. 3GHz＜Frequency＜4.2GHz，Uncertainty≤±1dB;
	1. Linearity of output power、
2. Amplitude of output power
	1 year recommend-ed
	1. 3D anechoic chamber，the total uncertainty of ripple test＜1.0dB;
2. The minimum test distance is＞1.3m；

	
	
	Channel Simulator
	Capable of simulating the high-speed rail
Support for independent 4 channels；
	1.Frequency
2.Level or amplitude
	1 year recommend-ed
	

	
	
	Vector signal generator
	The output signal uncertainty of the vector signal generator meets the following requirements:
1. Frequency＜3GHz，
Uncertainty ≤ ± 0.7 dB;
2. 3GHz＜frequency＜4.2GHz，Uncertainty ≤ ± 1dB;
3. The vector signal generator shall at least support the transmission of two independent signals simultaneously.
	1. Linearity of output power
2. Amplitude of output power
	1 year recommend-ed
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Annex V (normative)  code :1225 
GB 4824；GB/T 17799.1；GB/T 17799.2；GB/17799.3；GB/T 17799.4；EN 55011; CISPR 11
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	GB 4824
Chapter 6
	Mains terminal voltage disturbance
	Measuring receiver
	1. Test frenquency range: 9kHz ~30MHz;
2. In the frequency range of 9kHz to 30MHz, the bandwidth at the -6dB is 9kHz of the quasi-peak detector, peak detector and averge detector;
3. The accuracy of sine-wave voltage shall be better than wa dB;
4. the quasi-peak detector, peak detector and averge detector shall comply with the requirements of GB/T 6113.101.
	1. Response to pulses
2. Response to voltage and frequency
3. the bandwidth at the -6dB point,the bandwidth at the -3dB point
4. RF attenuator
	One year
	1. Shielded room: The shielding efficiency of the shielded rooms shall be greater than 80 dB. The shielded room should be grounded by single point;
2. The grounding plane shall extend at least 50 cm beyond the boundaries of the EUT and with the minimum dimensions of 2m * 2m;
3. The ambient noise shall be below the specified limit of 6dB.

	
	
	Pulse limiter
	1. The input impedance shall be 50e;
2. The effective working frequency should covers 9kHz-30MHz;
3. Pulse limiter can be built into artificial mains network.
	Insertion loss in the frequency range of 9kHz to 30MHz
	One year
	6. 

	
	
	Artificial mains network AMN
	1. The artificial mains network shall meet the requirements of 50 Ω/50 µH artificial mains network (V-AMN) specified in CISPR 16-1-2, clause 4.
2. The impedance versus frequency characteristic should comply with the requirement specified in CISPR 16-1-2,table 2. Tolerances of ±20% for the magnitude and ±11,5°5. Tole phase are permitted.
3. The minimum isolation should be better than 40dB in the frequency range of 9kHz to 30MHz.
4. The LISN for On-board equipment testing shall comply with the requirement specified in GB/T 18655.
	1. voltage division factor
2. Port impedance
	One year
	

	
	
	Voltage probe
	The probe consists of a blocking capacitor C and s resisitor, such that the total resistance between line and ground is 1500 .
	The insertion loss shall be measured in a 50losystem in the frequency range of 9kHz to 30MHz.
	One year
	

	
	
	Artificial hand
	1. The RC element consists of a capacitor C=220pF element consists of a capacitoR =510F elem。
2. One side is connected to A metal foil of specified dimension, and the other end is connected to the reference ground of the test system
3. A metal foil of specified dimension
4. The RC element of the artificial hand may be incorporated in the housing of the AMN
	
	
	

	
	Discontinuous disturbances
	Disturbance analyser
	1. The measuring equipment for discontinuous disturbances shall be comply with GB/T 6113.101.
2. Disturbance analyser should have four RF quasi-peak monitoring channel (150 kHz, 500 kHz, 1,4 MHz and 30 MHz).
3. The accuracy of duration measurements shall not be worse than ±5 %.
4. Every RF channel must pass the performance check with 12 test signals in table 17 of GB/T 6113.101-2016.
5. Every RF channel must pass the performance check with 12 additional test signals in annex F of GB/T 6113.101-2016.
	1. Test signal
2. Response to pulses
3. Response to voltage and frequency
4. the bandwidth at the -6dB point
5. RF attenuator
6. Time, amplitude, frequency
	One year
	As above

	GB/T9254
	Conducted common mode disturbance at telecommunication port

	measuring receiver

	Same as mains terminal voltage disturbance
	1. Response to pulses
2. Response to voltage and frequency
3. the bandwidth at the -6dB point
4. RF attenuator
	One year
	As above

	As above
	
	Impedance stabilization network(ISN)
	1. The ISN is divided into multiple types, such as non-balanced pairs, coaxial cable and orther screened cables,etc.
2. The common termination impedance, phase and isolation shall comply with the requirement
3. The ISN shall meet the longitudinal conversion loss(LCL) requirements of 3,5 or 6 category cables.
4. The attenuation distortion or other deterioration of the signal quality in the wanted signal frequency band caused by the presence of the ISN shall not significantly affect the normal operation of the EUT.
5. The accuracy of the voltage division factor shall be ±1dB.
	voltage division factor over the frequency range of 150kHz to 30MHz.
	One year
	

	As above
	
	Coupling/ decoupling network for emission measurement(CDNE-X)	Comment by 叶琼瑜: 在GB/T 6113.102-2018的标准中定义为CDNE-X
	1. The CDNS is suitable for unshielded balance pairs measurement when no proper ISN.
2. The CDNS shall comply with the requirements specified in GB/T 17626.6.
3. The LCL of the CDNS should be better than the reqriement in clause 9.6.2 of GB/T 9254-2008.
	
	One year
	

	As above
	
	Current probe
	1. Can be applied with ISN/CDNS to measure current; to measure coaxial cable or shielded cable port; to measure other ports/terminal
2. Test frenquency range:150kHz ~30MHz
3. The insertion impedance, transfer impedance, added shunt capacitance, magnetic saturation, influence of external magnetic fields, influence of electric fields and influence of orientation of current probe should comply with the reqirement specified in clause 5.1.2 of GB/T 6113.102-2008	Comment by 叶琼瑜: 2018版标准条款是5.1.3.是否修改为最新标准
4. Current probe opening : at least 15mm
	1. Insertion impedance
2. Transfer impedance
	One year
	

	As above
	
	Capactive voltage probe
	1. Suitable to other terminal measurement
2. Test frenquency range:150kHz ~30MHz
3. The added shunt capacitance, voltage division factor over,frequency response, influence of electric fields and etc. of capactive voltage probe should comply with the reqirement specified in clause 5.2.2.2 in GB/T 6113.102-2008	Comment by 叶琼瑜: 2018版标准条款是5.1.3.是否修改为最新标准
4. Current probe opening: at least 30mm
	1. voltage division factor over
2. Pulse response
	One year
	

	GB 4824 Chapter 6
	Radiated disturbance
	Measuring receiver
	1. The receiver shall comply with the reqirement specified in GB/T 6113.101.
2. Test frenquency range:30MHz ~18GHz
3. the quasi-peak detector, peak detector and averge detector shall comply with GB/T6113.101
4. the bandwidth at the -6dB point shall comply with GB/T6113.101 and be 120kHz for the frequency range 30MHz to 1000MHz.
5. The accuracy of sine-wave voltage measurement shall be better than ±2 dB (±2,5 dB above 1 GHz) when fed with a sine-wave signal at a 50 Ω resistive source impedance.
	1. Response to pulses
2. Response to voltage and frequency
3. the bandwidth at the -6dB point
4. RF attenuator
	One year
	1. Open area test sites, 3m or 10m semi-anechoic chamber for radiated disturbance test shall be available
2. The shielding efficiency of the chamber shall be better than 60dB in the frenquency range 0.014MHz to 1MHz, and 90dB in the frenquency range 1MHz  to 1000MHz.
3. The NSA value of chamble shall be within 4.0dB.
4. The chamber shall have a grounding resistance of less than 4Ω.
5. For equipment under test located on a turntable, the turntable shall be able to rotate 0~360°.
6. For test site measurernent, the antenna reference point height shall be varied between 1 m and 4 m and Measurements shall be performed with the antenna oriented in both, horizontal and subsequently in vertical polarization。
7. Provide necessary ventilation， temperature and humidity control.

	
	
	Receive antenna
	1. In the frequency range 9 kHz to 30 MHz, the loop antenna should comply with the reqirement specified in clause 4.3.2 of GB/T 6113.104.
2. In the frequency range 30MHz to 1000MHz, the antenna should comply with the reqirement specified in clause 4.5.2 of GB/T 6113.104.
3. In the frequency range 1GHz to 18GHz, the antenna should comply with the reqirement specified in clause 4.6 of GB/T 6113.104.
	Antenna factor
	One year
	

	
	Disturbance power
	Measuring receiver
	1. Test frenquency range: 30MHz ~300MHz
2. The bandwidth at the -6dB is 120kHz of the quasi-peak detector, peak detector or averge detector;
3. The accuracy of sine-wave voltage easurement shall be better than ±2 dB
4. the quasi-peak detector, peak detector and averge detector shall comply with GB/T6113.101
	1. (Relative / Absolute) Response to pulses
2. Response to voltage and frequency
3. the bandwidth at the -6dB point
4. RF attenuator
	One year
	1. Ambient noise shall meet the standard.
2. If the measurement carried out in shielded room, the shielded room shall comply whith the requirement of CNAS-CL01-A008.
3. The shielded room shall accommodate an insulation slot with length of at least 6m and height of at least 0.8m. The insulation slot shall be kept at more than 0.5m from any other metal obstacles.
4. EUT shall be kept at more than 0.4m away from any other metal obstacles.
5. Floor standing equipment shall be placed on the horizontal ground plane, but separated from metallic contact with the ground reference plane by up to 0.1m of insulation.
6. The height of the table shall be
7. 0,8 m for table top EUTs.

	As above
	
	absorbing clamp
	1. The absorbing clamp shall comply with clause of GB/T 6113.103.
2. The effective working frequency should cover 30MHz-300MHz.
3. The actual clamp factor (CFact) of the absorbing clamp assembly shall be confirmed
4. The decoupling factor shall be at least 21 dB for the whole frequency range
5. The length of the clamp housing shall be 600 mm ± 40 mm
6. A 50 Ω RF attenuator of 6 dB shall be used directly at the clamp output.
	1. Correction factor
2. 50 Ω RF attenuator of 6 dB, see GB/T 6113.103
	One year
	

	GB 17625.1/IEC 61000-3-2
	Harmonic current
	Pure power supply
	1. The stability of output voltage shall be within ±2.0 %，and the stability of frequency shall be within ± 0.5 %.
2. The three-phase power supply should ensure that the phase angle between the two phases is 120 ° ± 1.5 °
3. Harmonic components of orders 2 to 40 of the output voltage shall not exceed the proportion specified in GB17625.1 A.2 (C) when the device is tested with a load.
4. The peak value of the output voltage shall be within 1.40 times and 1.42 times its RMS value and shall be reached within 87° to 93°.
	1. Voltage stability
2. Frequency stability
3. Harmonic components of the output voltage
	One year
	


	
	
	Harmonic current analyzer
	1. It should comply with requirements of IEC61000-4-7；
2. The accuracy of voltage, current and power measurement shall meet the requirement of the table below.
[image: ]
	1. The frequency response of voltage measurement
2. The accuracy of voltage measurement
3. The frequency response of current measurement
4. The accuracy of current measurement
5. The accuracy of power measurement
	One year
	

	GB/T 17625.2/IEC 61000-3-3
	Voltage fluctuation and flicker
	Pure power supply
	1. The stability of output voltage shall be within ±2.0 %，and the stability of frequency shall be within ± 0.5 %.
2. The three-phase power supply should ensure that the phase angle between the two phases is 120 ° ± 1.5 °
3. Harmonic components of orders 2 to 40 of the output voltage shall not exceed the proportion specified in GB17625.1 A.2 (C) when the device is tested with a load.
4. The peak value of the output voltage shall be within 1.40 times and 1.42 times its RMS value and shall be reached within 87° to 93°.
	1. Voltage stability
2. Frequency stability
3. Harmonic components of the output voltage
	One year
	


	
	
	Flicker analyzer
	1. The accuracy of voltage measurement shall achieve ±1% or better；
2. The error of phase measurement shall be not greater than ±2°
3. The accuracy of measurement for relative voltage variation d shall be better than ±8% system accuracy for the maximum value dmax；
	1. The accuracy of voltage measurement
2. Pst=1(Square waveform)
	One year
	

	GB/T 17799.1Chapter 9, 
GB/T 17799.2 Chapter 8
	Electrostatic discharge immunity
	ESD generator
	Should fully comply with the requirements of Clause 6 of GB/T 17626.2:
1. energy storage capacitance: 150 pF ± 10 %;
2.  discharge resistance: 330 Ω± 10 %;
3.  charging resistance: 50-100MΩ;
4. output voltage: at least 8 kV (nominal) for contact discharge; at least 15 kV (nominal) for air discharge;
5. tolerance of the output voltage indication: ± 5%;
6. polarity of the output voltage: positive and negative (switchable);
7. holding time: at least 5s;
8.  discharge mode of operation: single discharge (time between successive discharges at least 1 s);
9.  The measurement of discharge current waveform should meet the requirements.
	1. Using the urrent-sensing
transducer specified in standard appendix B, the measurement of contact discharge current waveform of electrostatic discharge generator should conform to the requirements:
First peak current of discharge（10%）: Voltage setting value（kV）×3.75A / kV；
Wavefront time of discharge current tr：0.7~1ns；
Current at 30 ns (±30 %): Voltage setting value （kV）×2A / kV；
Current at 60 ns (±30 %): Voltage setting value （kV）×1A / kV；
It is recommended to test at set voltages of 2, 4, 6, and 8kV.
2. Validation of Voltage Settings.
	One year
	1. .ambient emperature:15 °C to 35 °C;
2.  relative humidity: 30 % to60 %;
3. atmospheric pressure: 86 kPa (860 mbar) to 106 kPa (1 060 mbar).
4. A ground reference plane shall be provided on the floor of the laboratory. It shall be a metallic sheet (copper or aluminium) of 0,25 mm minimum thickness; other metallic materials may be used but they shall have at least 0,65 mm minimum thickness.The minimum size of the reference plane is 1m2, the exact size depends on the dimensions of the EUT. It shall project beyond the EUT or coupling plane by at least 0,5 m on all sides,and shall be connected to the protective grounding system.
5. A horizontal coupling plane (HCP), 1,6 m × 0,8 m, shall be placed on the table. Material and thickness of reference ground plate. The EUT and cables shall be isolated from the coupling plane by an insulating support of 0,5 mm thick.
6. The size of vertical coupling plate is 0.5 m *0.5 m, and the material and thickness are the same as the reference ground plate (considering that there are two types of test equipment, table-top equipment and floor-standing equipment, the vertical coupling plate should accord with the characteristics of these two kinds of equipment. One kind of coupling plate with adjustable height off the ground is used for the test of ground equipment; the other kind of coupling plate with fixed height is used for the test of desktop equipment).
7. The horizontal and vertical
a) coupling planes shall be
b) connected to the GRP via a
c) cable with a 470 kΩ resistor located at each end.
8. For table-top equipment, the test set-up shall consist of a Insulation test table (for example, a wooden table), 0,8 m high, standing on the ground reference plane.A horizontal coupling plane (HCP), 1,6 m × 0,8 m, shall be placed on the table.
9. For floor-standing equipment, the EUT and cables shall be isolated from the ground reference plane by an insulating support about 0,1 m thick. Its size should be at least the same as the shape of the equipment to be tested in the future.
10. A distance of 1 m minimum shall be provided between the equipment under test and the walls of the laboratory and any other metallic structure.

	GB/T 17799.1Chapter 9, 
GB/T 17799.2 Chapter 8
	Electrical fast transient/burst immunity
	Burst generator
	Should fully comply with the requirements of Chapter 6 of GB/T 17626.4:
1. Open-circuit output voltage of generator: 0.25～4kV；
2. Polarity:  positive/negative;
3. Dynamic output impedance of generator: 50Ω±20%；
4. Built-in d.c. blocking capacitor of generator: 10nF±20％；
5. Output type of generator: coaxial, 50 Ω;
6. Repetition frequency of the pulse: 5kHz ±20％，
100kHz ±20％；
7. burst duration: 15 ms ± 20 % at 5 kHz
0.75 ms ± 20 % at 100 kHz;
8. burst period: 300ms±20％；
9. relation to power supply: asynchronous;
10. The output waveform should meet the measurement requirements of the right standard.

	1. into 50 Ω load:
rise time tr: 5 ns ± 30 %
duration td : 50 ns ± 30 %
peak voltage: Set voltage÷2, ±10 %
2. into 1 000 Ω load:
rise time tr: 5 ns ± 30 %；
duration td : 35～150ns；
peak voltage: Set voltage×0.95 ，
± 20 %。
test load:
50 Ω load, accuracy± 2 %
1000Ω load, accuracy± 2 %, in parallel with ≤ 6 pF.
	One year
	1. The ground reference  plane shall be a metallic sheet (copper or aluminium) of 0,25 mm minimum thickness; other metallic materials may be used but they shall have 0,65 mm minimum thickness.
The minimum area of the
ground reference plane is 1 m × 1 m. The actual size depends on the dimensions of the EUT. The ground
reference plane shall project beyond the EUT by at least 0.1 m  on all sides.
If the table test equipment is to be considered in the future, the reference grounding plate shall also consider the size of the test table to meet the requirement that each side is at least 0.1m larger than the outer edge of the test table.
The reference ground plate shall be connected to the protective ground of the laboratory.
2. The test table should be made of insulating material (such as wood desktop), with a height of 0.8m.
Since the GB/T 17626.4 standard has been revised, and the majority of products standard has not been revised, the test is in the transition period between the new and old standards. In order to meet the new standard, a 1.6m 0.8m reference grounding plate should be equipped on the test table, as well as a 0.1m high insulation platform for equipment placement.
Desktop reference ground plane and ground reference ground plane with grounding wire interconnect.
3. For floor-standing equipment, the EUT and cables shall be isolated from the ground reference plane by an insulating support about 0,1 m thick. The corresponding size depends on the maximum equipment tested.
4. For the placement of the tested cables, the laboratory should also be equipped with two insulated cable placement racks of 1 m and 0.5 m in length and 0.1 m in height. Among them, 1 m long shelf is for the old version of the standard, while 0.5 m long shelf is for the new version of the standard.
5. A distance of 0.5 m minimum shall be provided between the equipment under test and the walls of the laboratory and any other metallic structure.

	
	
	Coupling/decoupling network for a.c./d.c. mains supply port
	1. coupling capacitors: 33nF;
2. coupling mode: common mode.
	To match the output of the network with 50 Ω load checking the output waveform, each of the output waveform are consistent with the requirement of generator output.
	One year
	

	
	
	Capacitive coupling clamp
	1. typical coupling capacitance between cable and clamp: 100 pF to 1000 pF (see IEC 61000-4-4：2009 Ed. 3.0);
2. usable diameter range of round cables: 4 mm to 40 mm;
3. insulation withstand capability: 5 kV (test pulse: 1,2/50 µs).
	At present, only structural and dimensional checks are carried out.
In the future (see IEC 61000-4-4:2009, Ed. 3.0), the output waveform of the coupling clamp may be checked.
	One year
	

	GB/T 17799.1Chapter 9, GB/T 17799.2 Chapter 8
	Radiated, radio-frequency, electromagnetic field immunity
	RF signal
generator
	1. 80MHz-1GHz, 1kHz sine wave amplitude modulation, modulation system for 80% of the radio frequency signal;
2. Step size and dwell time can be set and manually set.
	1. frequency
2. The output amplitude
3. modulation
	One year
	Anechoic chamber:
1. of a size adequate to maintain a uniform field of sufficient dimensions with respect to the equipment under test (EUT).
2. its magnitude measured at the grid points is within -0 dB to +6 dB of the nominal value for not less than 75 % of all grid points.
3. Wave absorbing materials shall be laid on the anechoic chamber floor to make the site meet the requirements.
4. Anechoic chamber shall be well equipped with filter and shielding door to ensure shielding efficiency of >80dB.


	
	
	Broadband power amplifier
	1. Effective working frequency covers 80MHz-1GHz  frequency range;
2. Make the amplified signal emit the field intensity measured at EUT through the antenna to reach 3V/m (3* 1.8v continuous wave);
The harmonic and distortion produced by the power amplifier should be 15dB smaller than the carrier amplifier.
	1. Frequency
2. The output amplitude

	One year
	

	
	
	Field generating antennas
	 Effective working frequency covers specified frequency range; It has horizontal and vertical polarization directions.
	
	/
	

	
	
	Field strength
probe
	1. It has horizontal and vertical polarization directions;
2. Dipole antenna size less than 0.1m or smaller;
3. Sufficient immunity to radiation field intensity. It is connected by optical fiber to the field intensity indicator outside the anechoic chamber.

	1. Frequency response
2. Field strength value
3. Linearity
	One year
	

	
	
	field strength meter
	Monitor the field strength for the frequency range
	1. Frequency response
2. Linearity
	One year
	

	GB/T 17799.1Chapter 9, GB/T 17799.2 Chapter 8

	Surge immunity
	1.2/50μs combination wave generator
	Should fully comply with the requirements of Chapter 6 of GB/T 17626.5:
1. Generator surge voltage setting range: at least  for 0.5~4.0kV；
2. Polarity: positive and negative;
3. Phase shifting: in a range between 0° to 360° relative to the phase angle of the a.c. line voltage to the equipment under test;
4. Repetition rate: At least 1 per minute;
5. Generator equivalent output impedance: 2Ω ± 10%；
6. Surge voltage waveform with open circuit output of generator:
Front  time  1.2μs
Time to half-value 50μs
The specific waveform should meet the measurement requirements of the right standard.
7. Waveform of surge current in short circuit output of generator:
Front  time  8μs
Time to half-value 20μs
The specific waveform should meet the measurement requirements of the right standard.
8. The generator has floating-ground output function.
	When the charging voltage is the same, the generator's voltage and current waveforms and their amplitudes should be measured respectively in open-circuit state (load greater than or equal to 10 kΩ) and short-circuit state (load less than or equal to 0.1Ω). The output of the generator should meet the following requirements:
1. Waveform of the surge voltage:
Front  time 1.2μs ± 30%
Time to half-value 50μs± 20%
peak error of surge voltage   the set value±10%
2. Waveform of the surge current:
Front  time 8μs ± 20%
Time to half-value 20μs± 20% 
peak error of surge voltage   the set current (Voltage setting value÷2Ω）±10%.


	One year
	
A metal reference ground plane is generally not required in the laboratory.

A reference ground plane is required only if the typical metal ground plane is used for normal use of the tested equipment.

In addition, when the test frequency is relatively high; In addition, according to the requirements of section 7.6.1 of the standard, the insulation between the test equipment and the ground shall be insulated, and the surge shall be directly applied on the metal shell of the test equipment. The port of the test equipment shall be connected to the terminal through a single layer or multiple shielding cables, and the terminal (or auxiliary equipment) of the shielding cables shall be grounded. Reference ground plane should be selected for both cases.

So far, the surge immunity test only mentions the power supply immunity test through the coupling/decoupling network of ac/dc power lines. If the laboratory is to conduct the immunity test of the equipment interconnection line in the future, the laboratory shall select different coupling/decoupling networks of the interconnection line according to the test requirements of the test subject.

	
	
	Coupling/decoupling networks for a.c./d.c. power supply circuits
	1. For line-to-line coupling(differential mode coupling), the surge shall be coupled by an 18 µF capacitor;
2. For line-to-ground coupling(Common mode coupling), the surge shall be coupled by a 9 µF capacitor and a 10 Ω resistor in series.
3. The decoupling inductance makes the a.c.mains voltage drop at the EUT connector of the coupling/decoupling network is less than 10 % at the specified current rating.
4. The residual surge voltage on the power supply inputs of the decoupling network when the EUT is disconnected shall not exceed 15 % of the applied test voltage or twice the rated peak voltage of the coupling/decoupling network, whichever is higher.
5.  The residual surge voltage on non-surged lines shall not exceed 15 % of the maximum applicable test voltage when the EUT is disconnected and the input of the coupling/decoupling network is open circuit.
	For coupling/decoupling networks of ac or dc power lines, the open-circuit voltage waveform and the short-circuit current waveform shall meet the following requirements:
1. Open circuit voltage waveform (coupling / decoupling network power supply end and load terminal are open, measured at the load side):
differential mode coupling:
Front  time 1.2μs ± 30%
Time to half value(allowed to be related to network rated current)
＜25A     40～60μs
25～60A   35～60μs
60～100A  30～60μs
Common mode coupling:
Front  time 1.2μs ± 30%
Time to half value(allowed to be related to network rated current)
＜25A     25～60μs
25～60A   20～60μs
60～100A  15～60μs
2. Short circuit current waveform (the coupling/decoupling network power supply is open, while the load side is short circuit, measured at the load side):
differential mode coupling:
Front  time 8μs ± 20%
Time to half value 20μs± 20%
Common mode coupling:
Front  time  2.5μs ± 30%
Time to half value  25μs± 30%.

	One year
	

	GB/T 17799.1Chapter 9, GB/T 17799.2 Chapter 8
	Immunity to conducted disturbances,
induced by radio-frequency fields
	Test generator
	1. Output frequency0.15-230MHz;
2. 80 % amplitude modulated with a 1 kHz sine wave;
3. The scanning step is adjustable and should not exceed 1% of the previous frequency value.
4. Residence time procedure ajustable .The dwell time shall not be less than the time necessary for the EUT to be exercised and to respond, but shall in no case be less than 0,5 s.
	1. frequency
2. Output amplitude
3. modulation
	One year
	6、 The equipment to be tested is placed on an insulating support of 0,1 m height
above a reference ground plane. The distance between the test equipment and the coupling and/or decoupling network is 0.1m-0.3m.

	
	
	Broadband power amplifier
	3. Ensure that the output voltage level of CDN output 0.15-230MHz reaches 3V(AC) or 1V (dc)
4. Ensure that the voltage level of the electromagnetic coupling clamp coupled to the signal and the control line reaches 1V.
	1. frequency
2. Output amplitude
	One year
	

	
	
	attenuator
	1. Z0=50Ω；
2.  Insertion loss=6dB
	Decrement
	One year
	

	
	
	CDN-M2 (two
wires)
CDN-M3 (three
wires)
CDN-M5（five
wires）

	1. Effective working frequency: 0.15-230MHz;
2. common mode impedance  of coupling and decoupling devices meets  the requirements of the table below
	
	Frequency band

	Parameter
	0.15MHz~26MHz
	26MHz~80MHz
	80MHz~230MHz

	|Zce|
	150Ω±20Ω
	150Ω+60Ω
     -45Ω
	150Ω±60Ω



	1. voltage division factor
2. Port impedance
	One year
	

	
	
	Injection clamp
	1. the transmission loss of the test fixture shall not exceed 1 dB when tested in a 50Ω system with a electromagnetic coupling clamp installed and terminated at its input port by a 50Ω load.
2. Effective working frequency:0.15-230MHz;
3. EUT/AE coupling and decoupling directivity above 10MHz is greater than or equal to 10dB
	Coupling factor for the frequency range 0.15MHz to 230MHz
	One year
	

	GB/T 17799.1Chapter 9, GB/T 17799.2 Chapter 8
	Voltage dips, short interruptions and
voltage variations immunity
	Signal generator
	1. The output voltage accuracy is ±5％ of the set voltage
2. voltage change with load at the outout of the generator:
100% output, 0A to 16A: less than 5%
70% output, 0A to 23A: less than 7%
3. Voltage rise(and fall) time, during abrupt change, generator loaded with 100 with 100qual to 10dBal and the contro
4.  phase relationship of voltage variations: 0°，180°（±10°）
	1. frequency
2. Output amplitude
3. Phase
4. time
	One year
	

	
	
	Power source
	The frequency of the test voltage shall be within ±2% of rated frequency.
	Voltage
Frequency
	One year
	

	GB/T 17799.1Chapter 9, GB/T 17799.2 Chapter 8
	Power frequency magnetic field immunity
	Test generator
	1. output magnetic field strength: 3A/m
2. output frequency: 50Hz or 60Hz, ±3％
	Output current
	One year
	


	
	
	Inductive coil
	The inductive coil shall generate a power frequency magnetic field strength (A/m).
	coil factor
	One year
	

	GB/T 17626.13
	Harmonics and interharmonics including mains signalling
at a.c. power port, low frequency immunity tests
	Test generator
	1. The test generator shall have the ability to generate a signal with a 50 Hz fundamental frequency and to superimpose the required frequencies (harmonics and frequencies between the harmonics).
2. The maximum harmonic voltage distortion of the generator shall be in accordance with GB 17625.1 (when no harmonic/inter-harmonic is selected).
	
	One year
	

	
	
	analyser for harmonics and interharmonics
	It shall comply with the requriement specified in GB/T 17626.7.
	
	
	

	
	Test generator
	Damped oscillatory wave immunity test
	Slow damped oscillatory wave:
1. voltage rise time: 75r（1olta）ns
2. voltage oscillation frequencies: 100×（1±10%）kHz and 1×（1±10%）MHz
3. repetition rate: 40/s for 100kHz and 400/s for 1MHz /T 1
4. decaying: Pk5 must be＞50% of the Pk1value and Pk10 must be <50% of the Pk1 value;
5. burst duration: no less than 2s;
6. output impedance: 200Ω
7. open circuit voltage: 250V to 2500V±10%
8. short-circuit current: 1,25A to 12,5A %20%
9. polarity of the first half-period: positive and negative
Fast damped oscillatory wave:
11. voltage rise time: 5o（1olta）ns
12. voltage oscillation frequencies: 3×（1±10%）MHz and 10×（1±10%）MHz
13. repetition rate: 5000/squen
14. decaying: Pk5 must be＞50% of the Pk1value and Pk10 must be <50% of the Pk1 value;
15. burst duration: 3MHz: 50ms10 m
10MHz:15mstion
30MHz: 5mstion:
16. Burst period: 300ms±20%
17. output impedance:50±20%0
18. open circuit voltage: 250V to 4000V±10%
19. polarity of the first half-period: positive and negative
20. specidications short circuit:
· current rise time: 3MHz:＜330ns，10MHz:<100ns，30MHz:<33ns
· current oscillation frequencies: 3MHz, 10MHz and 30MHz eue;
· decaying: Pk5 must be＞25% of the Pk1value and Pk10 must be <25% of the Pk1 value;
· short-circuit current: 5A to 80A  be 
	1. rise time
2. oscillation frequency
3. decaying
4. burst duration
5. Burst period
6. open circuit voltage
7. short-circuit current
8.generator source impedance

	One year
	

	
	
	Coupling/decoupling network
	The waves shall be within the tolerance of the generator port.
Verification shall be made port by port with the short circuit test load impedance if 0.1Ω。
	As above
	One year
	

	GB/T
17626.10
	Damped oscillatory magnetic field immunity test
	Damped oscillatory wave generator
	1. oscillation frequencies: 0.1×（1±10%）MHz and 1×（1±10%）MHz
2. decay rate: 50% of the peak value after 3 to 6 cycles
3. repetition rate: at least 40 transients/s at 0,1MHz, 400 transients/s at 1MHz
4. test duration: 2s (+10%,-0%) or continuous
5. output current range: from 10A to 100A, divided by the coil factor

	1. output current peak value
2. damping
3. frequency of oscillation
4. repetition rate
	One year
	

	
	
	Induction coil
	The induction coil shall generate a damped oscillatory magnetic field strength
	Coil factor
	One year
	

	GB/T
17626.9
	Pulse magnetic field immunity test
	Test generator
	1. rise time: 6.4（1±30%）μs
2. duration: 16（1±30%）μs
3. output current range: 100A to 1000A, divided by the coil factor
4. polarity: positive and negative
	1. output current peak value
2. rise time
3. duration
	One year
	

	
	
	Induction coil
	The induction coil shall generate a pluse magnetic field strength
	Coil factor
	One year
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Annex W (normative)  code :1226
GB/T 19483、GB/T 19484.1、GB/T 22450.1、YD/T 1312 series、YD/T 1592、YD/T 1595、YD/T 1597、YD/T 2583series 
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	Chapter 10.1
	Electrostatic discharge immunity
	ESD generator
	Should fully comply with the requirements of Clause 6 of GB/T 17626.2:
1. energy storage capacitance: 150 pF ± 10 %;
2.  discharge resistance: 330 Ω± 10 %;
3.  charging resistance: 50-100MΩ;
4. output voltage: at least 8 kV (nominal) for contact discharge; at least 15 kV (nominal) for air discharge;
5. tolerance of the output voltage indication: ± 5%;
6. polarity of the output voltage: positive and negative (switchable);
7. holding time: at least 5s;
8.  discharge mode of operation: single discharge (time between successive discharges at least 1 s);
9.  The measurement of discharge current waveform should meet the requirements.
	1. Using the rrent-sensing
transducer specified in standard appendix B, the measurement of contact discharge current waveform of electrostatic discharge generator should conform to the requirements:
First peak current of discharge（10%）: Voltage setting value（kV）×3.75A / kV；
Wavefront time of discharge current tr：0.7~1ns；
Current at 30 ns (±30 %): Voltage setting value （kV）×2A / kV；
Current at 60 ns (±30 %): Voltage setting value （kV）×1A / kV；
It is recommended to test at set voltages of 2, 4, 6, and 8kV.
2. Validation of Voltage Settings.
	One year
	1. . ambient temperature:15 °C to 35 °C;
2.  relative humidity: 30 % to60 %;
3. atmospheric pressure: 86 kPa (860 mbar) to 106 kPa (1 060 mbar).
4. A ground reference plane shall be provided on the floor of the laboratory. It shall be a metallic sheet (copper or aluminium) of 0,25 mm minimum thickness; other metallic materials may be used but they shall have at least 0,65 mm minimum thickness.The minimum size of the reference plane is 1m2, the exact size depends on the dimensions of the EUT. It shall project beyond the EUT or coupling plane by at least 0,5 m on all sides,and shall be connected to the protective grounding system.
5. A horizontal coupling plane (HCP), 1,6 m × 0,8 m, shall be placed on the table. Material and thickness of reference ground plate. The EUT and cables shall be isolated from the coupling plane by an insulating support of 0,5 mm thick.
6. The size of vertical coupling plate is 0.5 m *0.5 m, and the material and thickness are the same as the reference ground plate (considering that there are two types of test equipment, table-top equipment and floor-standing equipment, the vertical coupling plate should accord with the characteristics of these two kinds of equipment. One kind of coupling plate with adjustable height off the ground is used for the test of ground equipment; the other kind of coupling plate with fixed height is used for the test of desktop equipment).
7. The horizontal and vertical
a) coupling planes shall be
b) connected to the GRP via a
c) cable with a 470 kΩ resistor located at each end.
8. For table-top equipment, the test set-up shall consist of a Insulation test table (for example, a wooden table), 0,8 m high, standing on the ground reference plane.A horizontal coupling plane (HCP), 1,6 m × 0,8 m, shall be placed on the table.
9. For floor-standing equipment, the EUT and cables shall be isolated from the ground reference plane by an insulating support about 0,1 m thick. Its size should be at least the same as the shape of the equipment to be tested in the future.
10. A distance of 1 m minimum shall be provided between the equipment under test and the walls of the laboratory and any other metallic structure.

	Chapter 10.1
	Radiated, radio-frequency, electromagnetic field immunity
	RF signal
generator
	1. 80MHz-2.7GHz, 1kHz sine wave amplitude modulation, modulation system for 80% of the radio frequency signal;
Step size and dwell time can be set and manually set.
	1. frequency
2. The output amplitude
3. modulation
	One year
	Anechoic chamber:
1. of a size adequate to maintain a uniform field of sufficient dimensions with respect to the equipment under test (EUT).
2. its magnitude measured at the grid points is within -0 dB to +6 dB of the nominal value for not less than 75 % of all grid points.
3. Wave absorbing materials shall be laid on the anechoic chamber floor to make the site meet the requirements.
4. Anechoic chamber shall be well equipped with filter and shielding door to ensure shielding efficiency of >80dB.


	
	
	Broadband power amplifier
	1. Effective working frequency covers 80MHz-2.7GHz  frequency range;
2. Make the amplified signal emit the field intensity measured at EUT through the antenna to reach 3V/m (3* 1.8v continuous wave);
The harmonic and distortion produced by the power amplifier should be 15dB smaller than the carrier amplifier.
	/
	/
	

	
	
	Field generating antennas
	Effective working frequency covers specified frequency range; It has horizontal and vertical polarization directions.
	/
	/
	

	
	
	Field strength
probe
	1. It has horizontal and vertical polarization directions;
2. Dipole antenna size less than 0.1m or smaller;
3. Sufficient immunity to radiation field intensity. It is connected by optical fiber to the field intensity indicator outside the anechoic chamber.

	1. Frequency response
2. Field strength value
3. Linearity
	One year
	

	
	
	field strength meter
	Monitor the field strength for the frequency range
	1. Frequency response
2. Linearity
	One year
	

	
	
	Artificial head, artificial ear and calibration accessories
	
	
	/
	

	
	
	Audio analyzer 
	1. output analog signal
2. Dual-channel analog signal input analysis
	1. Frequency measurement
2.  AC voltage measurement
3.  distortion measurement
4.  output frequency
5. output voltage and frequency response
	One year
	

	Chapter 10.3
	Electrical fast transient/burst immunity
	Burst generator
	Should fully comply with the requirements of Chapter 6 of GB/T 17626.4:
1. Open-circuit output voltage of generator: 0.25～4kV；
2. Polarity:  positive/negative;
3. Dynamic output impedance of generator: 50Ω±20%；
4. Built-in d.c. blocking capacitor of generator: 10nF±20％；
5. Output type of generator: coaxial, 50 Ω;
6. Repetition frequency of the pulse: 5kHz ±20％，
100kHz ±20％；
7. burst duration: 15 ms ± 20 % at 5 kHz
0.75 ms ± 20 % at 100 kHz;
8. burst period: 300ms±20％；
9. relation to power supply: asynchronous;
10. The output waveform should meet the measurement requirements of the right standard.

	1. into 50 Ω load:
rise time tr: 5 ns ± 30 %
duration td : 50 ns ± 30 %
peak voltage: Set voltage÷2, ±10 %
2. into 1 000 Ω load:
rise time tr: 5 ns ± 30 %；
duration td : 35～150ns；
peak voltage: Set voltage×0.95 ，
± 20 %。
test load:
50 Ω load, accuracy± 2 %
1000Ω load, accuracy± 2 %, in parallel with ≤ 6 pF.
	One year
	1. The ground reference  plane shall be a metallic sheet (copper or aluminium) of 0,25 mm minimum thickness; other metallic materials may be used but they shall have 0,65 mm minimum thickness.
The minimum area of the
ground reference plane is 1 m × 1 m. The actual size depends on the dimensions of the EUT. The ground
reference plane shall project beyond the EUT by at least 0.1 m  on all sides.
If the table test equipment is to be considered in the future, the reference grounding plate shall also consider the size of the test table to meet the requirement that each side is at least 0.1m larger than the outer edge of the test table.
The reference ground plate shall be connected to the protective ground of the laboratory.
2. The test table should be made of insulating material (such as wood desktop), with a height of 0.8m.
Since the GB/T 17626.4 standard has been revised, and the majority of products standard has not been revised, the test is in the transition period between the new and old standards. In order to meet the new standard, a 1.6m 0.8m reference grounding plate should be equipped on the test table, as well as a 0.1m high insulation platform for equipment placement.
Desktop reference ground plane and ground reference ground plane with grounding wire interconnect.
3. For floor-standing equipment, the EUT and cables shall be isolated from the ground reference plane by an insulating support about 0,1 m thick. The corresponding size depends on the maximum equipment tested.
4. For the placement of the tested cables, the laboratory should also be equipped with two insulated cable placement racks of 1 m and 0.5 m in length and 0.1 m in height. Among them, 1 m long shelf is for the old version of the standard, while 0.5 m long shelf is for the new version of the standard. 
5. A distance of 0.5 m minimum shall be provided between the equipment under test and the walls of the laboratory and any other metallic structure.

	
	
	Coupling/decoupling network for a.c./d.c. mains supply port
	3. coupling capacitors: 33nF; 
4. coupling mode: common mode.
	To match the output of the network with 50 Ω load checking the output waveform, each of the output waveform are consistent with the requirement of generator output.
	One year
	3、 

	
	
	Capacitive coupling clamp
	1. typical coupling capacitance between cable and clamp: 100 pF to 1000 pF (see IEC 61000-4-4：2009 Ed. 3.0);
2. usable diameter range of round cables: 4 mm to 40 mm;
3. insulation withstand capability: 5 kV (test pulse: 1,2/50 µs).
	/
	/
	4、 

	Chapter 10.4
	Surge immunity
	1.2/50μs combination wave generator
	Should fully comply with the requirements of Chapter 6 of GB/T 17626.5:
1. Generator surge voltage setting range: at least  for 0.5~4.0kV；
2. Polarity: positive and negative;
3. Phase shifting: in a range between 0° to 360° relative to the phase angle of the a.c. line voltage to the equipment under test;
4. Repetition rate: At least 1 per minute;
5. Generator equivalent output impedance: 2Ω ± 10%；
6. Surge voltage waveform with open circuit output of generator:
Front  time  1.2μs
Time to half-value 50μs
The specific waveform should meet the measurement requirements of the right standard.
7. Waveform of surge current in short circuit output of generator:
Front  time  8μs
Time to half-value 20μs
The specific waveform should meet the measurement requirements of the right standard.
8. The generator has floating-ground output function.
	When the charging voltage is the same, the generator's voltage and current waveforms and their amplitudes should be measured respectively in open-circuit state (load greater than or equal to 10 kΩ) and short-circuit state (load less than or equal to 0.1Ω). The output of the generator should meet the following requirements:
1. Waveform of the surge voltage:
Front  time 1.2μs ± 30%
Time to half-value 50μs± 20%
peak error of surge voltage   the set value±10%
2. Waveform of the surge current:
Front  time 8μs ± 20%
Time to half-value 20μs± 20% 
peak error of surge voltage   the set current (Voltage setting value÷2Ω）±10%.


	One year
	
A metal reference ground plane is generally not required in the laboratory.

A reference ground plane is required only if the typical metal ground plane is used for normal use of the tested equipment.

In addition, when the test frequency is relatively high; In addition, according to the requirements of section 7.6.1 of the standard, the insulation between the test equipment and the ground shall be insulated, and the surge shall be directly applied on the metal shell of the test equipment. The port of the test equipment shall be connected to the terminal through a single layer or multiple shielding cables, and the terminal (or auxiliary equipment) of the shielding cables shall be grounded. Reference ground plane should be selected for both cases.

So far, the surge immunity test only mentions the power supply immunity test through the coupling/decoupling network of ac/dc power lines. If the laboratory is to conduct the immunity test of the equipment interconnection line in the future, the laboratory shall select different coupling/decoupling
networks of the interconnection line according to the test requirements of the test subject.

	
	
	10/700μs combination wave generator
	1. 1Open-circuit output voltage: at least  for 0.5~4.0kV；
2. Open-circuit output voltage setting tolerance: ±10%;
3. Short-circuit output current: at least 12.5A~100A;
4. Short-circuit output current setting tolerance: ±10%
5. Polarity: positive and negative;
6. Repetition rate: At least 1 per minute;
7. The generator has floating-ground output function.
8. Surge voltage waveform and current waveform shall comply with the standard:

	When the charging voltage is the same, the generator's voltage and current waveforms and their amplitudes should be measured respectively in open-circuit state (load greater than or equal to 10 kΩ) and short-circuit state (load less than or equal to 0.1Ω). The output of the generator should meet the following requirements:
1. Waveform of the surge voltage:
Front  time 10μs ± 30%
Time to half-value 700μs± 20%
peak error of surge voltage   the set value±10%
2. Waveform of the surge current:
Front  time 5μs ± 20%
Time to half-value 320μs± 20% 
peak error of surge voltage   the set current (Voltage setting value÷2Ω）±10%.
	One year
	

	
	
	Coupling/decoupling networks for a.c./d.c. power supply circuits
	1. For line-to-line coupling(differential mode coupling), the surge shall be coupled by an 18 µF capacitor;
2. For line-to-ground coupling(Common mode coupling), the surge shall be coupled by a 9 µF capacitor and a 10 Ω resistor in series.
3. The decoupling inductance makes the a.c.mains voltage drop at the EUT connector of the coupling/decoupling network is less than 10 % at the specified current rating.
4. The residual surge voltage on the power supply inputs of the decoupling network when the EUT is disconnected shall not exceed 15 % of the applied test voltage or twice the rated peak voltage of the coupling/decoupling network, whichever is higher.
5. The residual surge voltage on non-surged lines shall not exceed 15 % of the maximum applicable test voltage when the EUT is disconnected and the input of the coupling/decoupling network is open circuit.
	For coupling/decoupling networks of ac or dc power lines, the open-circuit voltage waveform and the short-circuit current waveform shall meet the following requirements:
1. Open circuit voltage waveform (coupling / decoupling network power supply end and load terminal are open, measured at the load side):
differential mode coupling:
Front  time 1.2μs ± 30%
Time to half value(allowed to be related to network rated current)
＜25A     40～60μs
25～60A   35～60μs
60～100A  30～60μs
Common mode coupling:
Front  time 1.2μs ± 30%
Time to half value(allowed to be related to network rated current)
＜25A     25～60μs
25～60A   20～60μs
60～100A  15～60μs
2. Short circuit current waveform (the coupling/decoupling network power supply is open, while the load side is short circuit, measured at the load side):
differential mode coupling:
Front  time 8μs ± 20%
Time to half value 20μs± 20%
Common mode coupling:
Front  time  2.5μs ± 30%
Time to half value  25μs± 30%.

	One year
	

	Chapter 10.5
	Immunity to conducted disturbances,
induced by radio-frequency fields
	Test generator
	1. Output frequency0.15-80MHz;
2. 80 % amplitude modulated with a 1 kHz sine wave;
3. The scanning step is adjustable and should not exceed 1% of the previous frequency value.
4. Residence time procedure ajustable .The dwell time shall not be less than the time necessary for the EUT to be exercised and to respond, but shall in no case be less than 0,5 s.
	1. frequency
2. Output amplitude
3. modulation
	One year
	1、 The equipment to be tested is placed on an insulating support of 0,1 m height
2、 above a reference ground plane. The distance between the test equipment and the coupling and/or decoupling network is 0.1m-0.3m.

	
	
	Broadband power amplifier
	1. Ensure that the output voltage level of CDN output 0.15-230MHz reaches 3V(AC) or 1V (dc)
2. Ensure that the voltage level of the electromagnetic coupling clamp coupled to the signal and the control line reaches 1V.
	/
	/
	

	
	
	attenuator
	1. Z0=50Ω；
2. Insertion loss=6dB
	Decrement
	One year
	

	
	
	CDN-M2 (two
wires)
CDN-M3 (three
wires)
CDN-M5（five
wires）

	
1. Effective working frequency: 0.15-230MHz;
2. common mode impedance  of coupling
and decoupling devices meets  the requirements of the table below
	
	Frequency band

	Parameter
	0.15MHz~26MHz
	26MHz~80MHz
	80MHz~230MHz

	|Zce|
	150Ω±20Ω
	150Ω+60Ω/-45Ω
	150Ω±60



	1. voltage division factor
2. Port impedance
	One year
	

	
	
	Injection clamp
	1. the transmission loss of the test fixture shall not exceed 1 dB when tested in a 50Ω system with a electromagnetic coupling clamp installed and terminated at its input port by a 50Ω load.
2. Effective working frequency: 0.15-230MHz;
3. EUT/AE coupling and decoupling directivity above 10MHz is greater than or equal to 10dB
	Coupling factor for the frequency range 0.15MHz to 230MHz
	One year
	

	Chapter 10.6
	Voltage dips, short interruptions and
voltage variations immunity
	Signal generator
	1. The output voltage accuracy is ±5％ of the set voltage
2. voltage change with load at the outout of the generator:
100% output, 0A to 16A: less than 5%
70% output, 0A to 23A: less than 7%
3. Voltage rise(and fall) time, during abrupt change, generator loaded with 100 with 100qual to 10dBal and the contro
4.  phase relationship of voltage variations: 0°，180°（±10°）
	1. frequency
2. Output amplitude
3. Phase
4. time
	One year
	

	
	
	Power source
	The frequency of the test voltage shall be within ±2% of rated frequency.
	1. Voltage
2. Frequency
	One year
	

	Chapter 10.7
	Transients and surges in the vehicular environment
	Test pulse generator
	The test pulse generator shall be capable of producing the open circuit test pulses according to 5.6.1 to 5.6.5 in GB/T21437.2-008 at the maximum value of | Us |. Moreover, Us shall be adjustable within the limits given in Tables 3 to 9 in GB/T21437.2-008
Peak voltage Us shall be adjusted to the test levels specified in Annex A with a tolerance of [image: ]. The timing (t) tolerances and internal resisitance （Ri）tolerance shall be ±20%, unless otherwise specified.
	1.	frequency
2.	Output amplitude
3.	Phase
4.	time
	One year
	

	
	
	Power supply

	The continuous supply source shall have an internal resistance Ri  less  than 0.01Ω DC and an internal impedance Zi=Ri for frequencies less than 400Hz. The output voltage shall not deviate more than 1V from minimum to maximum load (including inrush current) and shall recover 63% of its maximum excursion within 100us. The superimposed ripple voltage, Ur,  shall not exceed 0,2V peak to peak and shall have a minimum frequency of 400Hz.
	Supply voltage
	Nominal 12Vsystem
V
	Nominal 24Vsystem
V

	UA
	13.5±0.5
	27±1

	UB
	12±0.2
	24±0.4

	NOTE：UA——Test voltage of generator power supply；UB——Test voltage of battery power supply



	1. Voltage 
2. Frequency

	One year
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Annex X(normative)code:1227
GB/T 12190
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	5.6
	Low-frequency measurements（9kHz-20MHz）
Code: 122701
	Point-frequency power signal generator/synthesized signal generator combined with power amplifier 
	1. Frequency: in range of 9kHz to 20MHz, within each band of 9kHz to 16kHz, 140kHz to 160kHz and 14MHz to 16MHz, at least one sinusoidal wave output of the selected frequency is required. The test results at the above typical measuring frequencies can represent the shielding effectiveness of 9kHz to 20MHz. Actual test frequencies shall be selected by the owner;
2. Output signal level: when transmitting loop is connected, receiving loop is spaced from the transmitting loop by 0.6m edge to edge plus the thickness of the shielding barrier, and both loops are coplanar, the dynamic range of the output signal level shall be 6dB larger than the shielding effectiveness. Typically, when frequency is below 1MHz, the receiving field strength shall be bigger than 66dBV/m; when frequency is between 1MHz and 20MHz, the receiving field strength shall be bigger than 96dBV/m. The power allied to the transmitting antenna shall be large enough to generate the required measuring dynamic range;
3. Output impedance (nominal value): 50Ω.
	Reference level and dynamic range: 
    The reference level shall be determined according to the description in the low frequency (magnetic field) test clause. The reference level should be redefined when the test layout is changed. The reference level should be re-measured after test of each frequency. If the measured value changes more than ±3dB from the previous reference level, it should be retested.
   It should be ensured that each test configuration has an appropriate dynamic range, which can be determined by the following method: The relevant transmitter is used to stimulate the receiving device, which proves that the device can maintain the linear calibration state for all kinds of transmitter and receiver levels that may be encountered in the test. In the receiving system, the input of the receiver is changed by a calibrated attenuator. If the decibels of the two variations are the same, the system is in a calibrated (linear) state. This verification should be performed at least once at each test frequency point.
    The dynamic range should be at least 6 dB larger than the shielding effectiveness of the shielding chamber under test. It is better to determine the dynamic range while measuring the reference level. And try to minimize the impact of the surrounding environment (such as walls, buildings).
	
Two years
	1. The standard stipulates the measurement method of shielding effectiveness of electromagnetic shielding chamber with dimensions of no less than 2.0m. Testing frequency range is 9kHz to 18GHz. The frequency can be extended to 50 Hz and 100 GHz at both ends according to needs;
2. The standard only stipulates measurement methods, and does not specify specific test frequency points and minimum shielding effectiveness requirements. The requirement of testing frequency and minimum shielding effectiveness is decided by the owner.
3. The standard only recommends typical measurement frequencies for owners'reference. The test results at typical measuring frequency points can represent the shielding effectiveness of 9 kHz to 18 GHz;
4．If the shielding chamber is used for full-anechoic chamber or semi-anechoic chamber, the test of shielding effectiveness should be carried out before the installation of absorbing materials;
5. When testing, the auxiliary equipment (such as air-conditioners or fans) needed for normal use of shielding room should be in place normally, and the parts not required for normal operation of shielding room should be moved out of the shielding room before testing.
6. In the low frequency band, there is no measurement method of electric field shielding effectiveness, because experience shows that in the low frequency band, magnetic field shielding effectiveness is the strictest requirement.  Shielding defects are easy to be found in the frequency range of 14 MHz to 16 MHz, so it is highly recommended to test the magnetic field in this frequency range and determine the problematic area.

	
	
	Small-loop antenna (receiving and transmitting)
	1. Frequency: covering 9kHz to 20MHz, both broadband and multi-point frequency tuning is acceptable;
2. Input power (maximum value): the maximum output power endurable of the combination of point-frequency power signal generator/synthesized signal generator and power amplifier;
3. Impedance (nominal value): 50Ω;
4. Diameter (nominal value): 30cm;
5. Electrostatically shielded. Unshielded loops can generate and/or receive magnetic and electric fields. In the low frequency band, the electric field component attenuates more obviously than the magnetic field component. Using unshielded loop can artificially improve the measurement results of shielding effectiveness by 4dB to 10dB. Therefore, this standard requires the use of electrostatically shielded loop antenna. 
	
	
	

	
	
	Reciever, spectrum analyzer or similar device
	1. Frequency: covering 9kHz to 1GHz;
2. Frequency, bandwidth, input attenuator (reciever): setable;
3. Central frequency, frequency span, resolution bandwidth, video bandwidth, reference level, input attenuator, etc. (spectrum analyzer): setable;
4. Input impedance (nominal value): 50Ω.
	
	
	

	
	
	Step attenuator
	1. Use in determining the dynamic range of the measurement system. Using the transmitting device to stimulate the receiving device, which proves that all the transmitting and receiving levels that the measuring device may encounter during the measurement can be maintained in the linear conditon. In the receiving system, the calibrated attenuator is used to change the input of the receiver. If the decibels of the attenuator and the receiver's readings are the same, the linear condition of the system is indicated. This validation should be measured in each measurement frequency;
2. Impedance (nominal value): 50Ω；
3. Attenuation range: 0dB to 100dB, step of 10dB; 0dB to 10dB, step of 1dB. Two step attenuators in series can obtain any value of minimum step of 1dB in the range of 0dB to 100dB.
	1. Step attenuation value;
2. Port VSWR.
	
	

	5.8
	High-frequency measurement（300MHz-1GHz）
Code: 122701
	Point-frequency power signal generator/synthesized signal generator combined with power amplifier
	1. Frequency: in range of 0.3GHz to 1GHz, within each band of 0.3GHz to 0.6GHz, and 0.6GHz to 1GHz, at least one sinusoidal wave output of the selected frequency is required. The test results at the above typical measuring frequencies can represent the shielding effectiveness of 0.3GHz to 1GHz. Actual test frequencies shall be selected by the owner;
2. Output signal level: when transmitting dipole antenna is connected, receiving and transmitting antenna are parallel and no less than 2m apart, the dynamic range of the output signal level shall be 6dB larger than the shielding effectiveness;
3. Output impedance (nominal value): 50Ω.
	Reference level and dynamic range: 
    The reference level shall be determined according to the description in the low frequency (magnetic field) test clause. The reference level should be redefined when the test layout is changed. The reference level should be re-measured after test of each frequency. If the measured value changes more than ±3dB from the previous reference level, it should be retested.
   It should be ensured that each test configuration has an appropriate dynamic range, which can be determined by the following method: The relevant transmitter is used to stimulate the receiving device, which proves that the device can maintain the linear calibration state for all kinds of transmitter and receiver levels that may be encountered in the test. In the receiving system, the input of the receiver is changed by a calibrated attenuator. If the decibels of the two variations are the same, the system is in a calibrated (linear) state. This verification should be performed at least once at each test frequency point.
    The dynamic range should be at least 6 dB larger than the shielding effectiveness of the shielding chamber under test. It is better to determine the dynamic range while measuring the reference level. And try to minimize the impact of the surrounding environment (such as walls, buildings).
	3 to 5 years
	

	
	
	Dipole antenna (receiving and transmitting)
	1. Frequency: covering 0.3GHz to 1GHz;
2. Lenth of electric dipole：;
3. Balun;
4.  Input power (maximum value): the maximum output power endurable of the combination of point-frequency power signal generator/synthesized signal generator and power amplifier;
5.  Impedance (nominal value): 50Ω.
	
	1. 
	

	
	
	Reciever, spectrum analyzer or similar device
	2. Frequency: covering 0.3GHz to 1GHz;
3. Frequency, bandwidth, input attenuator (reciever): setable;
4. Central frequency, frequency span, resolution bandwidth, video bandwidth, reference level, input attenuator, etc. (spectrum analyzer): setable;
5. Input impedance (nominal value): 50Ω.
	
	1. 
	

	
	
	Step attenuator
	1. Use in determining the dynamic range of the measurement system. Using the transmitting device to stimulate the receiving device, which proves that all the transmitting and receiving levels that the measuring device may encounter during the measurement can be maintained in the linear conditon. In the receiving system, the calibrated attenuator is used to change the input of the receiver. If the decibels of the attenuator and the receiver's readings are the same, the linear condition of the system is indicated. This validation should be measured in each measurement frequency；
2. Impedance (nominal value): 50Ω；
3. Attenuation range: 0dB to 100dB, step of 10dB; 0dB to 10dB, step of 1dB. Two step attenuators in series can obtain any value of minimum step of 1dB in the range of 0dB to 100dB.
	1. Step attenuation value;
2. Port VSWR.
	Two years
	

	
	
	Load
	1. Function: In reference measurement, instead of receiving antenna, it is used to check the effect of direct coupling to see if any received signal is at least 10 dB smaller than the reference level.
2. Impedance (nominal value): 50Ω.
	1. Impedance;
2. Port VSWR.
	Two years
	

	
	
	Directional coupler

	1. In reference measurement, the effect of direct coupling is checked with coaxial load to see whether any received signal is at least 10 dB smaller than the reference level.
2. Coupling factor: Depending on the input dynamic range of the field strength measuring equipment;
3. Impedance (nominal value): 50Ω.
	1.Coupling factor;
2. Port VSWR.
	Two years
	

	5.8
	High-frequency measurement
（1GHz-18GHz）, the frequency range can be extended to 40 GHz if appropriate measuring equipment is available.
Code: 122701
	Point-frequency power signal generator/synthesized signal generator combined with power amplifier
	1. Frequency: in range of 1GHz to 18GHz, within each band of 1GHz to 2GHz, 2GHz to 4GHz, 4GHz to 8GHz, 8GHz to 12.4GHz, and 12.4GHz to 18GHz, at least one sinusoidal wave output of the selected frequency is required. The test results at the above typical measuring frequencies can represent the shielding effectiveness of 1GHz to 18GHz. Actual test frequencies shall be selected by the owner;
2. Output signal level: when standard gain horn antenna is connected, receiving and transmitting antenna are co-polarized and aperture distance is greater than or equal to 2.3m, the dynamic range of the output signal level shall be 6dB larger than the shielding effectiveness;
3. Output impedance (nominal value): 50Ω.
	Reference level and dynamic range: 
    The reference level shall be determined according to the description in the low frequency (magnetic field) test clause. The reference level should be redefined when the test layout is changed. The reference level should be re-measured after test of each frequency. If the measured value changes more than ±3dB from the previous reference level, it should be retested.
   It should be ensured that each test configuration has an appropriate dynamic range, which can be determined by the following method: The relevant transmitter is used to stimulate the receiving device, which proves that the device can maintain the linear calibration state for all kinds of transmitter and receiver levels that may be encountered in the test. In the receiving system, the input of the receiver is changed by a calibrated attenuator. If the decibels of the two variations are the same, the system is in a calibrated (linear) state. This verification should be performed at least once at each test frequency point.
The dynamic range should be at least 6 dB larger than the shielding effectiveness of the shielding chamber under test. It is better to determine the dynamic range while measuring the reference level. And try to minimize the impact of the surrounding environment (such as walls, buildings).
    If the dynamic range is insufficient when the antenna spacing is larger than or equal to 2.3m, the spacing between the two antennas can be reduced appropriately, but the antenna spacing can not be less than 1.2m. In this situation, the actual spacing should be noted in the test report. ()（The text marked in red refers to IEEE std. 299.1-2013 6.5.8.2 Reference measurements for horn antennas (> 1 GHz)）。
	3 to 5 years
	

	
	
	standard gain horn antenna (receiving and transmitting)
	1. Dimensions and frequency ranges for nonridged rectangular waveguide horn antennas                       Frequency     A(Min.)  B(Approx.) C(Approx.)
    GHz       mm        mm       mm
  0.961.46   1033        632       475
  1.121.7     883        534       402
  1.72.6      416        340       260
  2.63.95     400        235       175
  3.955.85    264        157       116
  5.858.2     200        116        86
  8.212.4     126         76        58
  12.418      140        55        43
Note: A—Depth, excluding waveguide and flange;
B—Width;
C—Height;
The above sizes are derived from the ETS-Lindgren 3160 series pyramidal horn antenna. Antennas of similar specifications from other manufacturers can also be used.
2. Impedance (nominal value): 50Ω.  
	
	
	

	
	
	Reciever, spectrum analyzer or similar device
	1. Frequency range: covering 1GHz to 18GHz；
2. Frequency, bandwidth, input attenuator (reciever): setable;
3. Central frequency, frequency span, resolution bandwidth, video bandwidth, reference level, input attenuator, etc. (spectrum analyzer): setable;
4. Input impedance (nominal value): 50Ω.
	
	One year
	

	
	
	Coaxial step attenuator
	1. Use in determining the dynamic range of the measurement system. Using the transmitting device to stimulate the receiving device, which proves that all the transmitting and receiving levels that the measuring device may encounter during the measurement can be maintained in the linear conditon. In the receiving system, the calibrated attenuator is used to change the input of the receiver. If the decibels of the attenuator and the receiver's readings are the same, the linear condition of the system is indicated. This validation should be measured in each measurement frequency；
2. Impedance (nominal value): 50Ω；
3. Attenuation range: 0dB to 100dB, step of 10dB; 0dB to 10dB, step of 1dB. Two step attenuators in series can obtain any value of minimum step of 1dB in the range of 0dB to 100dB.
	1. Step attenuation value;
2. Port VSWR.
	Two years
	

	
	
	Coaxial load
	1. Function: In reference measurement, instead of receiving antenna, it is used to check the effect of direct coupling to see if any received signal is at least 10 dB smaller than the reference level.
2. Impedance (nominal value): 50Ω.
	1. Impedance;
2. Port VSWR.
	Two years
	

	
	
	Directional coupler
	1. In reference measurement, the effect of direct coupling is checked with coaxial load to see whether any received signal is at least 10 dB smaller than the reference level.
2. Coupling factor: Depending on the input dynamic range of the field strength measuring equipment;
3. Impedance (nominal value): 50Ω.
	1.Coupling factor
2. Port VSWR.
	Two years
	




GB/T 6113.104
	Standard caluse
	Test item
	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
	Calibration intervals
	Environment and site

	5.4.3
5.4.4
	OATS/ SAC’s NSA method using tuned dipole antennas/ NSA method using broadband antennas / Reference site method using broadband antennas (30MHz1GHz)
	Tuned dipole antenna / free-space resonant dipole antenna
	1. A wire antenna which is composed of two collinear straight conductors of the same length. The two conductors are placed end to end and are separated by a small gap. The length of each conductor is approximately 1/4 wavelength, so that when the dipole is in free space, the input impedance of the antenna measured at both ends of the gap is a pure real number at a specific frequency. Commercial precision reference dipole antennas can be used, which meets the requirement of ANSI C63.4、ANSI C63.5、CISPR 16-1-4 for validation test of EMC conformity test site.
2. Frequency range: covering 30MHz to 1GHz。
3. Resonance frequency of antenna oscillator: 30MHz、35MHz、40MHz、45MHz、50MHz、60MHz、70MHz、80MHz、90MHz、100MHz、120MHz、140MHz、160MHz、180MHz、200MHz、250MHz、300MHz、400MHz、500MHz、600MHz、700MHz、800MHz、900MHz、1000MHz。
4. The uncertainty of antenna coefficients should be as small as possible. 
5. Radiation pattern: H plane: Circle; E plane: “8” shape;
6. Port VSWR＜1.5;
7. Balun: When the antenna rotates 180 degrees relative to its axis, the change of receiver reading does not exceed ±0.5dB;
8. Tuned dipole antenna / free-space resonant dipole antenna is only applicable to OATS site validation test.
	1. Free space antenna factor (at least 24 specified resonant frequencies);
2. The calibration factor of broadband antennas for site attenuation measurement should be traced back to the national standards for antenna calibration. The antenna factor provided by the manufacturer may not be very accurate, so it is difficult to obtain good consistency between the measured and theoretical values of the NSA.
3. Balun;
4. Port VSWR.
	One year
	1. The SA characteristics measured on OATS (see 5.2) and other test sites with ground plates (see 5.3.1) are compared with those obtained on ideal OATS --- this is the measured quantity defined by the test site validation. The result of this comparison is the deviation of (unit: dB); see equation (6) and (7). When the value of  is within the allowable difference (±4dB), the site is considered to meet the requirements.
2. In order to enable manufacturers to build SAC with higher performance than standard requirements, a higher requirement of SAC’s  should be put forward, e.g.specify  as 3.5dB.
3. If the distance between the absorbing material and/or other structure from the rear perimeter of the test volume is greater than 1 m, then the measurement of vertical and horizontal polarization at the back position can be omitted. During the EUT test, if the back position of the turntable can also be moved to the front, then the contribution of the back reflection will not affect the largest signal.
    It has been shown that the current distribution of radiation emitters placed near the dielectric surface will change, and the radiation performance of the radiation emitteris also affected. When EUT is placed near the surface of these dielectrics, additional site attenuation measurements are needed.


	
	
	Biconical antenna
	1. Dimensions of biconical antennas shall meet the requirements of Figure G.1 in Annex G of ANSI C63.5-2017 or Table C.3 in Annex C of CISPR 16-1-6:2014. Generally, the standard biconical antenna can perform well in the SAC site validation test at 30 MHz to 200 MHz, i.e. smaller ; it is strongly opposed that SAC design parameters should be adjusted to conform to site determination criteria when using hybrid antennas for validation.
2. Frequency range: covering 30MHz200MHz;
3. Radiation pattern: similar to dipole (H plane: Circle; E plane: “8” shape);
4. Impedance of balun: 50Ω or 200Ω;
5. Port VSWR＜1.5;
6. Balun: When the antenna rotates 180 degrees relative to its axis, the change of receiver reading does not exceed ±0.5dB;
7. NSA method and reference site method using broadband antennas are applicable to OATS and SAC;
8. Quantity: two, one for each of transmitting and receiving.
	1. Maximum frequency step of free space antenna factor (NSA method) :1MHz for 30MHz to 100MHz; 5MHz for 100MHz to 200MHz;
2. Maximum frequency step of reference site attenuation of antenna pairs (RSM method): 1MHz for 30MHz to 100MHz; 5MHz for 100MHz to 200MHz;
3. The calibration factor of broadband antennas for site attenuation measurement should be traced back to the national standards for antenna calibration. The antenna factor provided by the manufacturer may not be very accurate, so it is difficult to obtain good consistency between the measured and theoretical values of the NSA;
4. Port VSWR;
5. Balun.
	One year
	

	
	
	Log-periodic dipole arrays
	1. Standard LPDA: Generally, the standard LPDA antenna can perform well in the SAC site validation test at 200 MHz to 1000 MHz, i.e. smaller ; it is strongly opposed that SAC design parameters should be adjusted to conform to site determination criteria when using hybrid antennas for validation.
2. Frequncy range: covering 200MHz to 1000MHz;
3. Polarization: linear;
4. Radiation pattern: directional antenna;
5. Impedance: 50Ω;
6. Balun;
7. Port VSWR＜1.5;
8. Balun: When the antenna rotates 180 degrees relative to its axis, the change of receiver reading does not exceed ±0.5dB;
9. NSA method and reference site method using broadband antennas are applicable to OATS and SAC;
10. Quantity: two, one for each of transmitting and receiving.
	1. Maximum frequency step of free space antenna factor (NSA method) :5MHz for 200MHz to 500MHz; 10MHz for 500MHz to 1000MHz;
2. Maximum frequency step of reference site attenuation of antenna pairs (RSM method): 5MHz for 200MHz to 500MHz; 10MHz for 500MHz to 1000MHz; 
3. The calibration factor of broadband antennas for site attenuation measurement should be traced back to the national standards for antenna calibration. The antenna factor provided by the manufacturer may not be very accurate, so it is difficult to obtain good consistency between the measured and theoretical values of the NSA;
4. Port VSWR;
5. Balun.
	One year
	

	
	
	Network analyzer
	1. Frequency range: covering 30MHz to 1000MHz;
2. Signal Source Power Range: covering -10dBm to +10dBm；
3. Dynamic range＞120dB;
4. Stability＜0.005dB/℃;
5. Quantity of testing ports: 2;
6. Calibration: short, open,matching load, through;
7. Although site validation measurements only measure transmission characteristics, the reflection measurements of network analyzers can be used to verify the VSWR characteristics of attenuators, antenna ports and cables on site.
	I Network analyzer
1. Accuracy of signal source output level;
2. Linearity of signal source output level;
3. Scanning noise;
4. System noise level;
5. Transmission characteristics: S21, S12;
6. Reflection characteristics: S11, S22.
II Calibration set
1. Reflection coefficient of matching load;
2. Deviation between the phase angle of the open-circuiter and its standard value;
3. Deviation between the phase angle of the short-circuiter and its standard value.
	
	

	
	
	Low Noise Pre-amplifier
	1. During the site validation test, the output level of the network analyzer’s signal source should be adjusted to make the minimum signal measured higher than the background noise of the network analyzer’s receiver, and the appropriate signal indication should be obtained. If not, low noise and high gain preamplifiers need to be used in full frequency range and/or partial frequency range to meet the requirements of SNR. The preamplifier can compensate for the decrease of dynamic range of measurement caused by cable and space loss, especially when measuring in 10m SAC.
2. When the reference site method is used to confirm the site performance, if the preamplifier is intended to be used, it is necessary to connect the preamplifier to the network analyzer’s receiver port when measuring the site attenuation of the antenna pair on the reference site, in order to eliminate the systematic error caused by the gain nonlinearity of the preamplifier between the through measurement and the site attenuation measurement.
3. Frequency range: covering 30MHz to 1000MHz;
4. Gain: ≥30dB；
5. Noise coefficient: ≤4.5dB；
6. Input port VSWR：≤2.5:1；
    Output port VSWR：≤2.0:1；
7. The connection cable between the output of the preamplifier and the input of the network analyzer should be as short as possible. The position of the preamplifier should be close to the network analyzer and placed in the SAC.
	1. Gain flatness.
	One year
	

	
	
	Coaxial attenuator
	1. For the NSA measurement method of discrete frequency and scanning frequency, the mismatch of both the output impedance of the network analyzer’s source port and the input impedance of the network analyzer’s receiver port can cause reflection, which leads to measurement error. This can be avoided by using a 10dB attenuator. Attenuators are connected to the signal output terminals of the transmitting antenna and the receiving antenna cable respectively. This attenuator is reserved at the output of each cable throughout the NSA measurement process. 
2. Frequency range: covering 30MHz to 1000MHz;
3. Attenuation (nominal value): 6dB or 10dB;
4. VSWR: ;
5. Quantity: 2.
	1. Attenuation;
2. Port VSWR.
	Two years
	

	
	
	Radio Frequency Coaxial Cable (Receiving)
	1. In site validation procedure, if the receiving antenna Balun is not well balanced, then Balun may excite common-mode current on the outer conductor of the cable. This common mode current excites the EM field and may be received by a vertically polarized receiving antenna, thus introducing systematic errors to the measurement results. Ferrite beads can be coated on the cable to reduce the impact of the common mode current to a certain extent;
2. The installation of ferrite beads on cables can also eliminate the pickup effect of cables on stray electromagnetic fields. Usually the ferrite beads are located near the receiving antenna or the measuring instrument. The ferrite beads are fixed on the cable by a heat-shrink tube, so that the ferrite beads are 10cm apart from each other and their relative position remains unchanged. 
	1. Attenuation;
2. VSWR.
	 
	

	
	
	Programmable Electric Antenna Tower (Receiving Antenna)
	1. Motor drive, programmable control of speed, position and upper and lower limit, optical fiber connection between actuator and programmable control unit;
2. The antenna can rise and fall in the range of 1m to 4m (3m/10m sites) or 1m to 6m (30m sites);
3. Polarization: horizontal/Vertical (electric/ pneumatic/manual);
4. Usually, the user's antenna tower for radiation emission measurement can be used. It is not required specially.
	
	
	

	
	
	Manual antenna stand (for transmitting antenna)
	1. At least meet the erection requirements of the transmitting antenna at 1 m, 1.5 m and 2 m altitudes.
2. Load-bearing: When biconical or LPDA antennas are erected, the beams and columns shall not be bent or deformed.
3. Material: Nonmetal, in order to reduce the reflection of electromagnetic wave, the dielectric constant should be as low as possible under the premise of meeting the rigidity requirements.
4. Chassis: It is as easy to move as possible on the premise of meeting the stability requirements.
	
	
	

	
	
	Measurement and control software
	1. Controlling network analyzer and receiving antenna tower for transmission measurement, acquisition and receiving antenna measured signal, possessing max hold and data storage functions;
2. Importing, storing and modifying antenna coefficients, attenuation of reference sites and limits of antenna pairs, etc.
3. Display the curve and data of current amplitude, theoretical value and maximum holding result of measurement S21 at a measuring position, display or store the NSA or SA measurement results and qualified limit values at the front, back, left, right and midpoint positions in the testing volume by graphics and data;
4. The measurement results are derived in common data format for subsequent processing by computer.
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	5.4.7.2 
5.4.7.3

	RSM/NSA method for FAR (30MHz to 1GHz)
Code: 122703
	Small biconical antenna (transmitting antenna)
	1. For the measurement distance of 3m, the maximum size of the transmitting antenna should not exceed 40cm; for larger measurement distance, when the biconical antenna is cage-shaped, the maximum length between the ends of the two oscillators should be 44 cm, and when the two oscillators is foldable or rotatable, the maximum length between the ends of the two oscillators should be 50 cm;
2. Frequency range:covering 30MHz to 1000MHz;
3. Radiation pattern: approximate omnidirectional H-plane radiation pattern; 
4. Impedance of balun (nominal value): 50Ω;
5. Port VSWR＜1.5;
6. Balun: When the antenna rotates 180 degrees relative to its axis, the change of receiver reading does not exceed ±0.5dB;
	1. Maximum frequency step of free space antenna factor (NSA method) :1MHz for 30MHz to 100MHz; 5MHz for 100MHz to 200MHz;
2. Maximum frequency step of reference site attenuation of antenna pairs (RSM method): 1MHz for 30MHz to 100MHz; 5MHz for 100MHz to 200MHz;
3. The calibration factor of broadband antennas for site attenuation measurement should be traced back to the national standards for antenna calibration. The antenna factor provided by the manufacturer may not be very accurate, so it is difficult to obtain good consistency between the measured and theoretical values of the NSA;
4.	Port VSWR;
5.	Balun.
	 

	1. RSM method is applicable for measurement distance less than 5m; 
2. NSA method is applicable for measurement distance no less than 5m;
3. Because of the large physical size of typical hybrid antennas (the combination of biconical antenna and LDPA antenna), these hybrid antennas are not recommended for 3 m distances;
4. Table 8 in 5.4.7.1 shows the maximum height and diameter () of the test volume as a function of the measurement distance. The ratio of measurement distance () to height ensures an acceptable uncertainty in EUT emission measurements;
5. The distance between the top of the test volume and the top of the FAR, and between the bottom of the test volume and the absorbing material placed on the ground are given by the performance of the absorbing material determined by the NSA confirmation of the test volume, but at least 0.5m, in order to avoid the coupling between EUT and the absorbing material;
6. At five positions in all (3) horizontal planes: the center, front, back, left and right of each plane. If the distance between the back position and the absorbing material is greater than 0.5m, the measurement at the back position can be omitted. During the EUT test, if the back position of the turntable can also be moved to the front, then the contribution of the back reflection will not affect the largest signal;
7. FAR site validation procedures should be implemented at specified intervals to detect long-term changes in FAR characteristics. When the change of site may affect the transmission characteristics of electromagnetic wave in FAR, the site should also be validated.
8. At all measuring frequencies and at each measuring position and in both horizontal and vertical polarization directions,, the deviation of , should be less than ±4dB.


	
	
	Biconical antenna (receiving antenna)
	1. Dimensions of biconical antennas shall meet the requirements of Figure G.1 in Annex G of ANSI C63.5-2017 or Table C.3 in Annex C of CISPR 16-1-6:2014. Generally, the standard biconical antenna can perform well in the SAC site validation test at 30 MHz to 200 MHz, i.e. smaller ; it is strongly opposed that SAC design parameters should be adjusted to conform to site determination criteria when using hybrid antennas for validation.
2. Frequency range: covering 30MHz 200MHz;
3. Radiation pattern: similar to dipole (H plane: Circle; E plane: “8” shape);
4. Impedance of balun: 50Ω or 200Ω;
5. Port VSWR＜1.5;
6. Balun: When the antenna rotates 180 degrees relative to its axis, the change of receiver reading does not exceed ±0.5dB;
7. NSA method and reference site method using broadband antennas are applicable to OATS and SAC;
8. Quantity: 2, one for each of transmitting and receiving.
	1. Maximum frequency step of free space antenna factor (NSA method) :5MHz for 200MHz to 500MHz; 10MHz for 500MHz to 1000MHz;
2. Maximum frequency step of reference site attenuation of antenna pairs (RSM method): 5MHz for 200MHz to 500MHz; 10MHz for 500MHz to 1000MHz;
3. The calibration factor of broadband antennas for site attenuation measurement should be traced back to the national standards for antenna calibration. The antenna factor provided by the manufacturer may not be very accurate, so it is difficult to obtain good consistency between the measured and theoretical values of the NSA;
4.	Port VSWR;
5.	Balun.
	
	

	
	
	LPDA (receiving)
	1.	Standard LPDA
2.	Frequncy range: covering 200MHz to 1000MHz;
3.	Polarization: linear;
4.	Radiation pattern: directional antenna;
5.	Impedance: 50Ω;
6.	Balun;
7.	Port VSWR＜1.5;
8.	Balun: When the antenna rotates 180 degrees relative to its axis, the change of receiver reading does not exceed ±0.5dB;
9. The receiving antenna used for site validation should be identical to the type of receiving antenna used for radiation emission measurements of EUT.
	1. Maximum frequency step of free space antenna factor (NSA method);
2. Maximum frequency step of reference site attenuation of antenna pairs (RSM method); 
3. The calibration factor of broadband antennas for site attenuation measurement should be traced back to the national standards for antenna calibration. The antenna factor provided by the manufacturer may not be very accurate, so it is difficult to obtain good consistency between the measured and theoretical values of the NSA;
4.	Port VSWR;
5.	Balun.
	
	

	
	
	Network analyzer
	1. Frequency range: covering 30MHz to 1000MHz;
2. Signal Source Power Range: covering -10dBm to +10dBm；
3. Dynamic range＞120dB;
4. Stability＜0.005dB/℃;
5. Quantity of testing ports: 2;
6. Calibration: short, open,matching load, through;
7. Although site validation measurements only measure transmission characteristics, the reflection measurements of network analyzers can be used to verify the VSWR characteristics of attenuators, antenna ports and cables on site.
	I Network analyzer
1. Accuracy of signal source output level;
2. Linearity of signal source output level;
3. Scanning noise;
4. System noise level;
5. Transmission characteristics: S21, S12;
6. Reflection characteristics: S11, S22.
II Calibration set
1. Reflection coefficient of matching load;
2. Deviation between the phase angle of the open-circuiter and its standard value;
3. Deviation between the phase angle of the short-circuiter and its standard value.
	
	

	
	
	Low Noise Pre-amplifier
	1. During the site validation test, the output level of the network analyzer’s signal source should be adjusted to make the minimum signal measured higher than the background noise of the network analyzer’s receiver, and the appropriate signal indication should be obtained. If not, low noise and high gain preamplifiers need to be used in full frequency range and/or partial frequency range to meet the requirements of SNR. The preamplifier can compensate for the decrease of dynamic range of measurement caused by cable and space loss, especially when measuring in FAR (the antenna factor at 30MHz of the small biconical antenna for transmission is as high as 40dB/m);
2. When the reference site method is used to confirm the site performance, if the preamplifier is intended to be used, it is necessary to connect the preamplifier to the network analyzer’s receiver port when measuring the site attenuation of the antenna pair on the reference site, in order to eliminate the systematic error caused by the gain nonlinearity of the preamplifier between the through measurement and the site attenuation measurement.
3. Frequency range: covering 30MHz to 1000MHz;
4. Gain: ≥30dB；
5. Noise coefficient: ≤3.0dB；
6. Input port VSWR：≤2.0:1；
     Output port VSWR：≤2.0:1；
7. The connection cable between the output of the preamplifier and the input of the network analyzer should be as short as possible. The position of the preamplifier should be close to the network analyzer and placed in the FAR.
	1. Gain flatness.
	
	

	
	
	Coaxial attenuator
	1. For the NSA measurement method of discrete frequency and scanning frequency, the mismatch of both the output impedance of the network analyzer’s source port and the input impedance of the network analyzer’s receiver port can cause reflection, which leads to measurement error. This can be avoided by using a 10dB attenuator. Attenuators are connected to the signal output terminals of the transmitting antenna and the receiving antenna cable respectively. This attenuator is reserved at the output of each cable throughout the NSA measurement process. 
2. Frequency range: covering 30MHz to 1000MHz;
3.	Attenuation (nominal value): 6dB or 10dB;
4.	VSWR:  ;
5.	Quantity: 2.
	





1. Attenuation;
2. Port VSWR.

	
	

	
	
	Radio Frequency Coaxial Cable (Receiving)
	1. In site validation procedure, if the receiving antenna Balun is not well balanced, then Balun may excite common-mode current on the outer conductor of the cable. This common mode current excites the EM field and may be received by a vertically polarized receiving antenna, thus introducing systematic errors to the measurement results. Ferrite beads can be coated on the cable to reduce the impact of the common mode current to a certain extent;
2. The installation of ferrite beads on cables can also eliminate the pickup effect of cables on stray electromagnetic fields. Usually the ferrite beads are located near the receiving antenna or the measuring instrument. The ferrite beads are fixed on the cable by a heat-shrink tube, so that the ferrite beads are 10cm apart from each other and their relative position remains unchanged.
	1. Attenuation;
2. VSWR.
	
	

	
	
	Manual antenna stand (for transmitting antenna)
	1. At least meet the erection requirements of the transmitting antenna at 1 m, 1.5 m and 2 m altitudes.
2. The pitch angle of the receiving and transmitting antennas can be adjusted. The tilted antenna makes the optic axis of the two antennas and the measuring axis (the line between the transmitting antenna and the receiving antenna) collinear.
3. Load-bearing: When biconical or LPDA antennas are erected, the beams and columns shall not be bent or deformed.
4. Material: Nonmetal, in order to reduce the reflection of electromagnetic wave, the dielectric constant should be as low as possible under the premise of meeting the rigidity requirements.
5. Chassis: It is as easy to move as possible on the premise of meeting the stability requirements.
	
	
	

	
	
	Measurement and control software
	1. Controlling network analyzer and receiving antenna tower for transmission measurement, acquisition and receiving antenna measured signal, possessing max hold and data storage functions;
2. Importing, storing and modifying antenna coefficients, attenuation of reference sites and limits of antenna pairs, etc.
3. Display the curve and data of current amplitude, theoretical value and maximum holding result of measurement S21 at a measuring position, display or store the NSA or SA measurement results and qualified limit values at the front, back, left, right and midpoint positions in the testing space by graphics and data;
4. The measurement results are derived in common data format for subsequent processing by computer.
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	8.3.3

	Site voltage standing-wave ratio () method of anechoic chamber/ Reciprocal Site voltage standing-wave ratio () method (1GHz18GHz)
Code: 122706
	The double ridge waveguide horn antenna (receiving antenna), suitable for  method.
	1. Frequency range: covering 1GHz to 18GHz;
2. Polarization: linear;
3. Type: The receiving antenna should be identical to the type of receiving antenna used for radiation emission measurements of EUT.
	1. Antenna gain;
2.Antenna port VSWR.
	3 to 5 years
	1. The purpose of the  procedure is to check for the influence of reflections that may be incident upon an EUT of arbitrary size and shape placed within the test volume as evaluated using this procedure.
2. Theis directly related to influences of undesired reflections. The acceptance criterion for 1 GHz to 18 GHz site validations is: or
3. In cases where the test volume extends from the conducting floor of the facility to above the EUT, as may be typical for facilities used primarily for testing floor-standing EUTs, absorber shall be placed in the test volume for the validation as necessary. To accommodate testing of floor-standing equipment that cannot be positioned above the ground plane, illumination of the test volume for a height of up to 30 cm may be obstructed by absorber placed on the ground plane. During the emission testing of a floor-standing EUT, floor absorber used during the site validation may be removed in the immediate area (footprint) of the EUT, and for up to 10 cm surrounding the EUT footprint.
4. In facilities where the test volume is above the height of the absorber, as may be typical of facilities used for testing table-top equipment, absorber may be placed under the test volume for both site validation and equipment tests.
5. Photographs showing the site absorber configuration and transmit/receive antenna locations shall be included in the site validation report.
6. Site validation is performed by measurements of the so-called site voltage standing-wave ratio (). The site validation method evaluates a given test volume for the specific combination of site, receive antenna, test distance, and absorbing material placed on the ground plane, if needed to meet the criterion of 8.3.2.
7. Influences of the receive antenna mast located as used for the site validation tests, and permanently-fixed objects in the test volume (such as a permanently-installed turntable), are evaluated by and included in this site validation procedure. Removable objects, such as a removable test table, are not required to be in place during the site validation tests if their influence is to be evaluated separately using the additional procedures of 5.4 of this standard.
8. Test sites used for measurements in 1 GHz to 18 GHz shall have a design that minimizes the influence of reflections upon the received signal, for example an anechoic chamber. If the site is not designed to provide fully-anechoic conditions, for example a semi-anechoic chamber, use of absorbing material to cover part of the metal ground plane is required, as described below.    

	
	
	Low-directivity antenna (transmitting antenna)，suitable for  method.
	1. Frequency range: covering 1GHz to 18GHz;
2. Polarization: linear;
3. Radiation pattern: similar to dipole antenna, the frequency step of its data should be less than 1 GHz；
E-plane: It should meet the requirements of 8.3.3.1.2.2 a) to c) and figure 22.
H-plane: It should meet the requirements of 8.3.3.1.2.2 a) to b) and figure 23a) and 23b).
	1. Antenna pattern;
2. Antenna port VSWR.
	3 to 5 years
	

	
	
	Network analyzer
	1. Frequency range: covering 30MHz to 1000MHz;
2. Signal Source Power Range: covering -10dBm to +10dBm；
3. Dynamic range＞120dB;
4. Stability＜0.005dB/℃;
5. Quantity of testing ports: 2;
6. Calibration: short, open,matching load, through;
7. Although site validation measurements only measure transmission characteristics, the reflection measurements of network analyzers can be used to verify the VSWR characteristics of attenuators and antenna ports on site.
	1. Accuracy of signal source output level;
2. Linearity of signal source output level;
3. Scanning noise;
4. System noise level;
5. Transmission characteristics: S21, S12;
6. Reflection characteristics: S11, S22.
	One year
	

	
	
	Low Noise Pre-amplifier
	1. Compensating the reduced dynamic range of measurement caused by cable and space loss, especially when the measurement distance is larger than 3 m. It should be confirmed that the received signal is at least 20 dB higher than the ambient noise in the full frequency band and the noise displayed by network analyzer. If not, the preamplifier needs to be used in the full frequency range and/or part of the frequency range to meet the requirement of 20dB level above background noise displayed;
2. Frequency range: covering 1GHz to 18GHz. In some cases, a low noise preamplifier may not be used when the frequency is below 6 GHz.
3. Gain: ≥40dB；
4. Noise coefficient: ≤3.0dB；
5. Input port VSWR：≤2.0:1；
     Output port VSWR：≤2.0:1；
6. The connection cable between the output of the preamplifier and the input of the network analyzer should be as short as possible. The position of the preamplifier should be close to the network analyzer.
	1.  Gain flatness.
	One year
	

	
	
	Microwave low loss coaxial cable
	1. To reduce path loss and improve SNR of measurement system, low loss coaxial cables should be used as both receiving and transmitting cables.
2. Frequency range: DC to 18GHz;
3. Loss: ideally, less than 0.6dB/m，especially in the case of 10m distance. If the distance is 3m, the requirement of loss index can be relaxed appropriately.
4. The cable connecting the network analyzer’s source port with the transmitting antenna should be as short as possible, on the premise that the network analyzer placed outside the test volume can produce as little disturbance as possible to the field in the test volume.
5. Whether receiving antenna or transmitting antenna do not need to connect coaxial attenuator, the microwave band cable itself plays a role in improving matching impedance as an attenuator. The VSWR of coaxial cable connectors should be less than 1.1:1.
	1. Loss;
2. VSWR.

	Two years
	

	
	
	The double ridge waveguide horn antenna (transmitting antenna), suitable for reciprocal  method.
	1. Frequency range: covering 1GHz to 18GHz;
2. The transmitting antenna should be identical to the type of the antenna used for EUT radiation emission tests in the future;
3. Antenna radiation pattern.
	1.Antenna radiation pattern;
2.Antenna port VSWR
	Two years
	

	
	
	Isotropic field probe (receiving antenna), suitable for reciprocal method.
	1. Frequency range: covering 1GHz to 18GHz;
2. The isotropic field probe used shall be omnidirectional with anisotropy of no more than 3 dB.
3. The isotropic field probe is required to fulfil the radiation pattern specifications of 8.3.3.1. The probe shall be capable of being aligned with the polarization of the transmit antenna, i.e. the location and orientation of the sensing elements within the probe shall be known.
4. Verify that field strength magnitude is sufficient to allow proper functioning of the probe (adequate sensitivity and measurement uncertainty), the transmit system and probe system should be checked for linearity.
	1. Accuracy of electric field measurement;
2. Isotropy;
5. 3. Radiation pattern.
	One year
	

	
	
	Signal generator (suitable for reciprocal method)
	1. Frequency range: covering 1GHz to 18GHz;

	
	One year
	

	
	
	Power amplifier (suitable for reciprocal method)
	1. Frequency range: covering 1GHz to 18GHz;
2. Harmonics shall be suppressed to a level of at least 15 dB below the primary signal.
	
	Two years
	

	
	
	Directional coupler (suitable for reciprocal method)
	3. Function: Because the change of output power level will lead to the change of measurement result, it is recommended to use directional coupler to monitor the forward power in the test.
4. Frequency range: covering 1GHz to 18GHz;
5. Coupling factor: Choosing appropriate coupling factor to make forward power enter the range of power probe.
	1. Coupling factor;
2. Port VSWR.
	Two years
	

	
	
	Power meter and power probe (suitable for reciprocal method)
	1. Frequency range: covering 1GHz to 18GHz;
2. Power measurement range.
	
	One year
	

	
	
	Electric field measuring instrument/interface kit matched with electric field probe (suitable for reciprocal method)
	1. Frequency range: covering 1GHz to 18GHz;
2. The isotropic field probe used shall be omnidirectional with anisotropy of no more than 3 dB.
3. Optical fiber transmission should be used between isotropic field probe and field intensity monitor/interface suite matched with electric field probe. In order to avoid test interruption caused by insufficient power supply of batteries in the field probe during the test process, it is advisable to use laser-powered isotropic field probe.
	1. Accuracy of electric field measurement;
2. Isotrophy
	One year
	

	
	
	Transmitting antenna locator (Manual/programmable control)
	1. The correct installation of antenna is decisive in site validation test. The orientation of transmitting antenna must be the same as that of the antenna when calibrating its radiation pattern. In order to avoid all undesirable coupling between antenna and locator, the classical antenna bracket and tripod are proved to be inappropriate. The commercial antenna locator needs to be specially customized or purchased, either manually or programmed.
2. Height of antenna bracket (maximum)：2.5m;
3. Horizontal movement distance(maximum)：40cm;
4. Maximum allowable error of horizontal movement: ±1mm；
5. Maximum allowable error of full movement: ±2mm;
6. Polarization conversion：Horizontal/Vertical;
7. Programming interface: RS232/USB or GPIB;
	
	
	

	
	
	Receiving Antenna Bracket
	1. Both existing electric antenna tower for EUT radiation emission test in the laboratory and the manual antenna bracket can be used to erect the receiving antenna.
2. The height of the antenna bracket is no less than 2.5m.
	
	
	

	
	
	Measurement and control software
	1. Controlling network analyzer and electric antenna bracket, collecting and saving the electric field intensity value received by receiving antenna according to the stepped frequency and position values specified in the standard.
2. Having the functions of distance correction and VSWR calculation.
3，Having the functions of displaying result, qualification and data export.
	
	
	



GB/T 17626.3
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	Equipment configuration
	Technical requirements for equipments
	Calibration requirement
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	6.2.1
6.2.2
	Field uniformity (FU) of MSAC/ FAR’s uniform field area (UFA), constant field strength calibration method/ constant power calibration method
Code: 122707
	Synthetic signal generator
	1. Radio Frequency Signal Generator for Generating Stable Sinusoidal Signals
2. Frequency range: covering 80MHz to 18GHz;
3. Maximum output level: no less than 0dBm;
4. Level step: ±0.1dB、±1dB、±10dB;
5. Frequency step: 1Hz;
6. Impedance (nominal value): 50Ω.
	1. Frequency
2. Output level;
3. Loss;
4. Harmonic suppression ratio.
	One year
	1. The test equipment includes anechoic chamber, whose size is adequate to maintain a uniform field of sufficient dimensions with respect to the equipment under test (EUT). Additional absorbers may be used to damp reflections in chambers which are not fully lined. It includes anechoic chamber or semi-anechoic chamber after adjustment.
2. Uniform field area (UFA): Hypothetical vertical plane of the field calibration in which variations are acceptably small. The purpose of field calibration is to ensure the validity of the test results.
3. The UFA is subdivided into a grid with a grid spacing of 0.5 m (see Figure 4 as an example of an 1.5 m × 1.5 m UFA). At each frequency, a field is considered uniform if its magnitude measured at the grid points is within -0 to +6dB of the nominal value for not less than 75 % of all grid points (e.g. if at least 12 of the 16 points of an 1.5 m × 1.5 m UFA measured are within the tolerance). For the minimum UFA of 0.5 m × 0.5 m, the field magnitude for all four grid points shall lie within this tolerance. 
The tolerance has been expressed as -0 to +6dB to ensure that the field strength does not fall below nominal with an acceptable probability. The tolerance of 6 dB is considered to be the minimum achievable in practical test facilities.
    In the frequency range up to 1GHz, a tolerance greater than +6dB, up to +10dB, but not less than -0dB is allowed for a maximum of 3 % of the test frequencies, provided that the actual tolerance is stated in the test report. In case of dispute, the -0 to +6dB tolerance takes precedence.
4. If the area intended to be occupied by the face of the actual EUT is larger than 1,5 m × 1,5 m and an UFA with sufficient dimensions (preferred method) can not be realised, then the area to be occupied by the EUT may be illuminated in a series of tests (“partial illumination”). A calibration shall be performed at different radiating antenna locations so that the combined UFAs cover the area which will be occupied by the face of the EUT, and the EUT shall then be tested with the antenna in each of these positions successively,
5. It is intended that the full field calibration process should be carried out annually and when changes have been made in the enclosure configuration (absorber replaced, area moved, equipment changed, etc.).

	
	
	RF/microwave power amplifier
	1. It is used to amplify the unmodulated sinusoidal signal and provide the power to drive the antenna to the required field strength level. For the simple FU measurement, it is not necessary to obtain a database of field intensity settings required to generate immunity test. Since the measurement results are independent of the absolute field strength and/or power level, the rated output power of the power amplifier used can be significantly less than that of the power amplifier required for the electromagnetic radiation immunity test.
2. Frequency range: using multiple power amplifiers to segmentally covering  80MHz to 18GHz;
3. Objective of limiting amplifier distortion: the goal is to keep amplifier non-linearity at a level low enough such that it does not dominate the uncertainty of the value of the field strength.
a) Harm of harmonic: the field strength at the intended frequency is incorrectly measured, as the broadband field probe will measure the fundamental and its harmonics. 
 b) Harm of saturation: wrong calibration data will be derived as the assumption of linearity is used in the algorithm described in 6.2.
Any measured field strength in the UFA at each harmonic frequency shall be at least 6 dB below that of the fundamental frequency (see Annex D).
4. For situations in which a low pass filter suppresses harmonics of a saturated amplifier it is suggested under no circumstances (for example worst frequency, maximum field strength with modulation) to exceed the 2 dB compression point of the amplifier.
5. Impedance (nominal value): 50Ω.
	1. Gain flatness;
2. Harmonic suppression ratio.
	Two years
	

	
	
	Directional coupler
	1. The directional coupler is used in conjunction with the power probe and the power meter to monitor the forward and reverse power fed by the power amplifier to the field generating antenna.
2. Coupling factor: matching the range of the power probe.
3. Frequency range: same as the frequency range of power amplifier.
4. Power rating: matching the rated output power of the power amplifier.
5. Impedance (nominal value): 50Ω.
	1. Coupling factor
2. Port VSWR.
	Two years
	

	
	
	Power probe/power meter
	1. Recording the power levels necessary for the required field strength and to control the generation of that level for testing.
2. Care shall be taken to ensure adequate immunity of the equipments.
	1. Power measurement accuracy (frequency response);
	One year
	

	
	
	Isotropic field probe /field strength meter
	1. An isotropic field sensor with adequate immunity of any head amplifier and optoelectronics to the field strength to be measured, and a fibre optic link to the indicator outside the chamber. An adequately filtered signal link may also be used.
	1. Field strength measurement accuracy (frequency response);
2. Isotrophy; 
	One year
	

	
	
	Biconical antenna (Field generating antenna)
	1. This antenna consists of a coaxial balun and three-dimensional element which provide a broad frequency range (30MHz to 200MHz) and can be used both for transmitting and receiving. The antenna factor curve is a substantially smooth line, typically increasing with frequency.
2. The compact size of these antenna makes them ideal for use in restricted areas such as anechoic chambers as proximity effects are minimized.
3. When choosing an antenna for the generation of fields, it should be established that the balun can handle the necessary power.
4. Impedance (nominal value): 50Ω.
	1. Antenna gain;
2. Port VSWR.
	One year
	

	
	
	LPDA/ high gain LPDA (Field generating antenna)
	1. LPDA is an antenna composed of linear dipole arrays. The length and spacing of dipole increase logarithmically with the decrease of frequency from the top to the end of the antenna. The high gain LPDA has excellent broadband characteristics, nearly rotationally symmetrical radiation pattern and high gain.
2. These broadband antennas have a relatively high gain and low VSWR;
3. When choosing an antenna for the generation of fields, it should be established that the balun can handle the necessary power;
4. Frequncy range: covering 200MHz to 1000MHz;
5. Impedance (nominal value): 50Ω.
	

1. Antenna gain;
2. Port VSWR.
	One year
	

	
	
	Horn antenna/ double ridge wave guide antenna (Field generating antenna)
	1. Horn antennas and double ridge wave guide antennas produce linearly polarised electromagnetic fields. They are typically used at frequencies above 1 000 MHz;
2. Frequency range: covering 1GHz to 18GHz;
3. Impedance (nominal value): 50Ω.
	1. Antenna gain;
2. Port VSWR.
	One year
	

	
	
	Transmit antenna bracket
	1. Either the electric antenna tower on the customer site or the antenna tower with manual height adjustment can be used;
2. The transmitting antennas such as biconical, logarithmic and double ridge waveguide horns can be erected at an altitude of 1.55m above the ground;
3. It can flexibly change the polarization of transmitting antenna to horizontal or vertical;
4. Material properties: low dielectric constant and certain rigidity.
	
	
	

	
	
	Field probe antenna
	1. Material properties: low dielectric constant and certain rigidity;
2. Structure: It is composed of a base and one or more round or square rods. The height of the whole rod is not less than 2.5m. It is equipped with a field probe clamp, which can easily locate the field probe at the height of 0.8m and 2.3m. If the multi-section form is adopted, the length of the other three rods is 0.5m, except the length of the bottom rod is 0.8m.
3. Base: It is used to install the column and has a certain weight to ensure that the bracket does not collapse.
	
	
	

	
	
	GPIB extender/ optic fiber
	1. Usually the rated output power of the third-party power amplifier used for site performance confirmation is not too high. The power amplifier and other test instruments need to be placed near the transmitting antenna in the chamber in order to reduce the cable loss between the output of the power amplifier and the input of the antenna and improve the test field strength. The test computer is placed in the control room and GPIB is used to communicate with each other. In order to facilitate GPIB communication inside and outside chamber, a pair of GBIP extenders, light emission and reception are needed;
2. ST-type optical fiber connector;
3. Length of optic fiber：no less than 20m;
4. GPIB interface load: two standard loads.
	
	
	

	
	
	Low-pass/ band-pass filters
	1. The harmonic content of the field generated by a saturated amplifier can be limited with the use of an adjustable/ tracking/ tunable low-pass filter at the output of the amplifier;
2. For all frequencies where harmonics are produced at the output of the amplifier, the rejection of these harmonics in the field by more than 6 dB below the fundamental is adequate. This would limit the field strength error to 10 %. For example, a 10 V/m signal measured broadband would be caused by 9 V/m from the fundamental and 4,5 V/m from the harmonics. This is a situation which is acceptable for calibration uncertainty;
3. For amplifiers containing a fixed low-pass filter in their output, the upper fundamental frequency concerned is about 1/3 of the maximum specified frequency of the amplifier.
	
	
	

	
	
	Measurement and control software
	1. Controlling signal generator, power meter and field intensity monitor to measure FU by constant power method or constant field intensity method.
2. Calculating and saving the measurement results and displaying them on the screen.
3. Exporting the measured data and results for subsequent reports.
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