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It was noted that the Swedish IEC National Committee made 150 (!) comments on document 22F/638/CD but 
most of them referred to the basic document IEC 61975 ED1.1 but not to the Amendment 1. 

Compilation of comments 22F/665A/CC on document 22F/638/CD was considered by the secretary of SC 22F, 
the Chair of SC 22F, Convenor and members of SC22F/MT27. It was decided to take into account only 
comments referred to Amendment 1 as the rest ones could be used only for the revision of IS 61975 but not for 
its review.  

The Chair of SC 22F made decision (supported by the secretary of SC 22F) to prepare a CDV by putting agreed 
changes into 22F/638/CD by 2021-12.                                             
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 1 

____________ 2 

 3 

HIGH-VOLTAGE DIRECT CURRENT (HVDC) INSTALLATIONS - SYSTEM TESTS 4 

 5 

 6 

AMENDMENT 2    7 

 8 

FOREWORD 9 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all 10 
national electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-11 
operation on all questions concerning standardization in the electrical and electronic fields. To this end and in addition to 12 
other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, Publicly Available 13 
Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation is entrusted to technical 14 
committees; any IEC National Committee interested in the subject dealt with may participate in this preparatory work. 15 
International, governmental and non-governmental organizations liaising with the IEC also participate in this preparation. 16 
IEC collaborates closely with the International Organization for Standardization (ISO) in accordance with conditions 17 
determined by agreement between the two organizations. 18 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 19 
consensus of opinion on the relevant subjects since each technical committee has representation from all interested IEC 20 
National Committees. 21 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National Committees in 22 
that sense. While all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC 23 
cannot be held responsible for the way in which they are used or for any misinterpretation by any end user. 24 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications transparently to 25 
the maximum extent possible in their national and regional publications. Any divergence between any IEC Publication and 26 
the corresponding national or regional publication shall be clearly indicated in the latter. 27 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity assessment 28 
services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services carried out by 29 
independent certification bodies. 30 

6) All users should ensure that they have the latest edition of this publication. 31 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and members of 32 
its technical committees and IEC National Committees for any personal injury, property damage or other damage of any 33 
nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the 34 
publication, use of, or reliance upon, this IEC Publication or any other IEC Publications. 35 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 36 
indispensable for the correct application of this publication. 37 

9) Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. IEC 38 
shall not be held responsible for identifying any or all such patent rights. 39 

Amendment 2 to IEC 61975:2010 has been prepared by subcommittee 22F: POWER ELECTRONICS 40 
FOR ELECTRICAL TRANSMISSION AND DISTRIBUTION SYSTEMS, of IEC technical committee 22: 41 
POWER ELECTRONIC SYSTEMS AND EQUIPMENT. 42 

The text of this Amendment is based on the following documents: 43 

Draft Report on voting 

22F/XX/FDIS 22F/XX/RVD 

 44 
Full information on the voting for its approval can be found in the report on voting indicated in the 45 
above table. 46 

The language used for the development of this Amendment is English. 47 
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 48 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available at 49 
www.iec.ch/members_experts/refdocs. The main document types developed by IEC are described in 50 
greater detail at www.iec.ch/standardsdev/publications/. 51 

The committee has decided that the contents of this document will remain unchanged until the stability 52 
date indicated on the IEC website under webstore.iec.ch in the data related to the specific document. 53 
At this date, the document will be 54 

reconfirmed, 55 

withdrawn, 56 

replaced by a revised edition, or 57 

amended. 58 

 59 

 60 

 61 

 62 

 63 

 64 
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 65 

2   Normative references 66 

 67 

In the second paragraph, replace: 68 
 69 
“IEC 60633:1998, Terminology for high-voltage direct current (HVDC) power transmission” 70 
 71 
by: 72 
 73 
“IEC 60633:2019, High-voltage direct current (HVDC) transmission - Vocabulary” 74 
 75 
 76 
4.6.1 Factory system test 77 
 78 
In the last paragraph, replace: 79 
 80 
“Finding and correcting hardware and software errors in the control system is an important function of the off-81 
site test.” 82 
 83 
by: 84 
 85 
“Finding and correcting hardware and software errors in the control and protection system is an important 86 
function of the off-site test.” 87 
 88 
4.6.2 Additional simulation test 89 
 90 
In the first paragraph, replace: 91 
 92 
"…the additional simulation test shall be conducted, if specified by the user.” 93 
 94 
by: 95 
 96 
"…any additional simulation tests shall be conducted, if agreed upon between supplier and user." 97 
 98 
In the last paragraph, replace: 99 
 100 
“c) find and correct hardware and software errors in the control system which are easier to find and 101 
correct…” 102 
 103 
by: 104 
 105 
“c) find and correct hardware and software errors in the control and protection system which are easier to 106 
find and correct…” 107 
 108 
Figure 4 – Structure of system test 109 
 110 
In the paragraph “Power transmission test” item “8) Steady state performance”, replace: 111 
 112 
“• Reactive power control end performance” by “• Reactive power control performance” 113 
 114 
and replace: 115 
 116 
“Overload/Temperature rise” 117 
 118 
 by 119 
  120 
“• Overload Conditions  121 
• Rated Load Temperature rise” 122 
 123 
 124 
 125 

 126 
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5.2.3.1 Low voltage energization 127 
 128 
In the third paragraph, replace “b) The test may be performed by applying 0,5 to 10 kV…” by “b) The test 129 
may be performed by applying 0,5 to 10 kV. 130 
 131 
Transform Note into the following text: 132 
 133 
“The preferred approach to verify the phasing of the converter main circuit connections and the 134 
interconnections to the converter transformers is a thorough visual inspection of the interconnection scheme 135 
and comparison with the relevant documentation. This will however include verification that the control sends 136 
out a firing pulse to the correct thyristor.”   137 
 138 
5.2.3.2 High voltage energization 139 
 140 
In clause c), replace the text: 141 
 142 
“Keep the transformer energized for a minimum of 6 h.” 143 

 144 
by 145 
 146 
“Keep the transformer energized for a minimum number of hours as specified by the manufacturer.” 147 

 148 
5.5.3.2 Test procedure by emitting source 149 
 150 
In the third paragraph, replace:  151 
 152 
“b) Verify that the door of the DC control cubicles is closed.”  153 
 154 
by:  155 
 156 
“b) Verify that the doors of the control and protection cubicles are closed.” 157 
 158 
5.5.4 Test acceptance criteria 159 
 160 
Replace the existing text by “There shall be no abnormal control and protection actions during the test.” 161 
 162 
5.6.1 General 163 
 164 
Replace the existing text: 165 
 166 
“The test should be conducted for each trip coil in the converter station and each pole before energizing of 167 
the AC filters and transformers.”  168 
 169 
by: 170 
 171 
“The test should be conducted for each trip coil in the converter station and each pole before energizing of 172 
the AC filters and converter transformers.” 173 
 174 
5.7.3.1 Open line test of the DC switchyard 175 
 176 
Delete “a) Connect the neutral side of the converter to earth or to the earth electrode (if available).” as it is 177 
presented in clause (g) of 5.7.2.2.  178 
 179 
Delete “f) Repeat the open line test of the DC switchyard with the appropriate DC filters connected one by 180 
one and then together.” as it is not required to have this open converter test done with and without 181 
DC Filters 182 
 183 
Delete “g) If there are multiple valve groups in each pole they should be initially energized 184 
individually and then together.” 185 

Modify the serial number of other clauses in order in 5.7.3.1. 186 
 187 
 188 
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6.1.1.2 General precondition 189 
 190 
Replace clause i): 191 
 192 
“All control protection, metering, sequence of events and fault recording systems shall have been checked 193 
and in service.” 194 
 195 
by: 196 
 197 
“All the control and protection system, metering, sequence of events and fault recording systems shall have 198 
been checked and in service.” 199 
 200 
6.1.2.4 Test procedure 201 
 202 
Replace clause b): “…voltage can be applied to the converter of each terminal” by “…AC voltage can be 203 
applied to the converter of each terminal” 204 
 205 
Change h) to read: 206 
“h) Remain at minimum power for as long as needed to complete necessary verification of 207 
measurements.” 208 
 209 
6.1.4.4 Test procedure 210 
 211 
Replace clause b): “…This procedure should be repeated until the current has reached 0,3 pu.” by “…This 212 
procedure should be repeated until the current has reached 0,3 pu.” 213 
 214 
6.1.5.4 Test procedure 215 
 216 
Delete the content of clause 6.1.5.4 and add the following content into it: 217 
 218 
“The tap changer control test shall be performed either in monopolar metallic or earth return 219 
configuration for each pole at both rectifier and inverter side. 220 
a) Set tap changer control in manual control mode and raise two steps in rectifier side. 221 
b) Verify that the firing angle increases and the transmitted current is maintained. 222 
c) Set the tap changer control back to auto control mode” 223 
d) Verify that the tap changer automatically decreases, firing angle is back within control limits and 224 
the transmitted DC current is maintained. 225 
e) Set tap changer control in manual control mode and decrease two steps in inverter side. 226 
f) Verify that the tap changer automatically decreases, DC voltage or extinction angle changes 227 
based on the inverter control logic. 228 
g) Set the tap changer control back to auto control mode. 229 
h) Verify that the tap changer automatically increases, DC voltage or extinction angle return to 230 
normal operation value based on the inverter control logic.” 231 
 232 
6.1.5.5 Test acceptance criteria 233 
 234 
Replace the existing text by: 235 
  236 
“At all times AC and DC currents and voltages shall be stable and remain within specified limits. 237 
The firing angle and the transformer tap changer shall operate correctly and shall be kept within 238 
specified limits.” 239 
 240 
6.2.1.2 General precondition 241 
 242 
Replace clause i): “All control protection…” by “All the control and protection system…” 243 
 244 
6.2.3.2 Purpose of test 245 
 246 
Replace the existing text by:  247 
 248 
“Verify the transfer performance of different DC power control modes, including transfer between pole current 249 
control, pole power control and bipolar power control.” 250 
 251 
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6.2.3.4 Test procedure 252 
 253 
Replace clause a) to d) by: 254 
 255 
“a) At HVDC transmission at minimum power, the operator transfers the DC power control mode 256 
subsequently from pole current to pole power, and if applicable to bipolar power and vice versa, at control 257 
center of master station. 258 
b) With the inter-station telecommunication out of service, repeat the tests a) at each station  independently.  259 
c) At high power level, repeat test a) and b) again, if applicable.” 260 
 261 

6.2.4.2 Purpose of test 262 
 263 
Replace the existing text by:  264 
 265 
“Verify the function of the reactive power control modes and the performance of transfer in-between them at 266 
different operating points over the full operating range.” 267 
 268 
6.2.4.4 Test procedure 269 
 270 
Remove clause j): “Repeat the tests with DC power in current control mode.” 271 
 272 
6.2.5.2 Purpose of test 273 
 274 
Replace the existing text by: 275 
 276 
“Verify the function of the rated and reduced voltage operation mode and the performance of transfer 277 
between them in different AC and DC system configurations.” 278 
 279 
6.2.5.4 Test procedure 280 
 281 
Replace clauses a), e) & f) by: 282 
 283 
“a) Start the HVDC transmission at minimum current or minimum power with rated voltage in the preselected 284 
control mode. 285 
e) Repeat the test at a high current or power level.  286 
f) Repeat the test in different control modes if applicable.” 287 

 288 
6.3.1.1 General features 289 
 290 
In the last paragraph, replace: “…refer to 4.5 of IEC/TR 60919-2:2008” by “…refer to 4.5 of IEC/TR 291 
60919-2:2020” 292 
 293 
6.3.1.5 Test acceptance criteria 294 
 295 
Replace the serial number of the two clauses “c)… d)…” by “a)… b)…”. 296 
 297 
6.3.2.2.2 Bipolar operation 298 
 299 
Replace the content by: 300 
 301 
“a) Operate at nominal power. 302 
b) Close the MRTB. 303 
c) Open the ERTB 304 
d) De-block the non-operating pole at nominal current. 305 
e) Verify the current balance in both poles.” 306 
 307 
6.4.1.1 General features 308 
 309 
In the second paragraph, replace “Regarding denomination of switches and their function, refer to IEC/TR 310 
60919-2:2008” by “Regarding denomination of switches and their function, refer to IEC/TR 60919-2:2020”. 311 
 312 
 313 
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