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INTERNATIONAL ELECTROTECHNICAL COMMISSION 183 

____________ 184 

 185 

INSTRUMENT TRANSFORMERS – 186 

 187 

Part 13: Stand-alone merging unit (SAMU) 188 

 189 

FOREWORD 190 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 191 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 192 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 193 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 194 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 195 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 196 
in the subject dealt with may participate in this preparatory work. International, governmental and non-197 
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 198 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 199 
agreement between the two organizations. 200 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 201 
consensus of opinion on the relevant subjects since each technical committee has representation from all 202 
interested IEC National Committees.  203 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 204 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 205 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 206 
misinterpretation by any end user. 207 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 208 
transparently to the maximum extent possible in their national and regional publications. Any divergence 209 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 210 
the latter. 211 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 212 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 213 
services carried out by independent certification bodies. 214 

6) All users should ensure that they have the latest edition of this publication. 215 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 216 
members of its technical committees and IEC National Committees for any personal injury, property damage or 217 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 218 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 219 
Publications.  220 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 221 
indispensable for the correct application of this publication. 222 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 223 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 224 

International Standard IEC 61869-13 has been prepared by IEC technical committee 38: 225 
Instrument transformers. 226 

The text of this standard is based on the following documents: 227 

FDIS Report on voting 

38/XX/FDIS 38/XX/RVD 

 228 
Full information on the voting for the approval of this International Standard can be found in 229 
the report on voting indicated in the above table. 230 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 231 

This standard is Part 13 of IEC 61869, published under the general title Instrument 232 
transformers. 233 
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This document contains specific requirements for a stand-alone merging units having a digital 234 
output and is to be used with IEC 61869-9:2016, Digital Interface for instrument transformers, 235 
and the relevant specific requirements standard for the instrument transformer concerned. It 236 
is also to be read in conjunction with, and is based on, IEC 61869-6:2016, Additional General 237 
requirements for low-power instrument transformers, which in turn is based on IEC 61869-238 
1:2007, General requirements. 239 

This Part 13 follows the structure of IEC 61869-1:2007 and IEC 61869-6:2016 and 240 
supplements or modifies its corresponding clauses. 241 

When a particular subclause of Part 1 or Part 6 is not mentioned in this Part 13, that 242 
subclause applies. When this standard states “addition”, “modification” or “replacement”, the 243 
relevant text in Part 1 or Part 6 is to be adapted accordingly. 244 

For additional clauses, subclauses, figures, tables, annexes or note, the following numbering 245 
system is used: 246 

– clauses, subclauses, tables, figures and notes that are numbered starting from 1301 are 247 
additional to those in Part 1 and Part 6; 248 

– additional annexes are lettered 13A, 13B, etc. 249 

An overview of the planned set of standards at the date of publication of this document is 250 
given below. The updated list of standards issued by IEC TC 38 is available at the website: 251 
www.iec.ch 252 
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• reconfirmed, 257 

• withdrawn, 258 

• replaced by a revised edition, or 259 

• amended. 260 
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INTRODUCTION 267 

General 268 

This document is an IEC 61869 series product standard which defines additional requirements 269 
for a stand-alone merging unit (SAMU). The SAMU output may be used by many devices and 270 
is therefore of interest to multiple technical committees:  in addition to TC 38, e.g.: TC 57: 271 
Power systems management and associated information exchange, TC 95: Measuring relays 272 
and protective equipment, TC 13: Electrical energy measurement and control, TC 85: 273 
Measuring equipment for electrical and electromagnetic quantities, and TC 17: High-voltage 274 
switchgear and controlgear as shown in Figure 1301. 275 
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 276 

Figure 1301 SAMU position in relation to other devices in the functional chain 277 

Position of this document in relation to TC57 IEC 61850 (all parts) 278 

IEC 61850 (all parts) is a standard series used to define various aspects of power utility 279 
communications. Its applicability to this document is inherited through IEC 61869-9 which 280 
defines applicable sample rates and a digital interface in accordance with IEC 61850-9-2 and 281 
related standards. 282 

Position of this document in relation to TC 95 IEC 60255 (all parts) 283 

IEC 60255 (all parts) standardizes the design and performance aspects applicable to 284 
measuring relays and protection equipment used in the various fields of electrical 285 
engineering. Since the SAMU is an integral part of the digital substation-based protection 286 
system, its EMC performance and environmental aspects are considered for harmonization 287 
with IEC 60255-1, IEC 60255-26 and safety aspects defined in IEC 60255-27. 288 

Position of this document in relation to TC 13 IEC 62052 (all parts) and IEC 62053 (all 289 
parts) 290 

IEC 62052 (all parts) and IEC 62053 (all parts) provide standardization in the field of AC and 291 
DC electrical energy measurement and control. Since the SAMU digital output may be used 292 
as input to energy measurement devices its accuracy and EMC performance aspects should 293 
be considered; but are not fully defined in this edition. 294 

Position of this document in relation to TC 17 IEC 62271 (all parts) 295 

IEC 62271 (all parts) applies to AC switchgear and controlgear designed for indoor and/or 296 
outdoor installation and for operation at service frequencies up to and including 60 Hz on 297 
systems having rated voltages above 1 000 V. Similar to IEC 62271-3 which defines the 298 
switchgear interface based on IEC 61850, this document defines the SAMU which may be 299 
installed inside the same switchgear cabinet and is therefore subject to the same 300 
environmental stress. 301 

302 
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INSTRUMENT TRANSFORMERS – 303 

 304 

Part 13: Stand-alone Merging Unit (SAMU) 305 

 306 

 307 

 308 

1 Scope 309 

Clause 1 of IEC 61869-1:2007 is applicable, with the following addition:  310 

This part of IEC 61869 is a product standard and covers only additional requirements for 311 
stand-alone merging units (SAMUs) used for AC applications having rated frequencies from 312 
15 Hz to 100 Hz. The digital output format specification is not covered by this document. It is 313 
standardized in IEC 61869-9 as an application of IEC 61850, which specifies the power utility 314 
communication architecture. 315 

This document covers SAMUs having standardized analogue inputs (for example: 1 A, 5 A, 316 
3,25 V / √3 or 100 V / √3) provided by instrument transformers compliant with relevant product 317 
standards (both valid and withdrawn e.g., IEC 61869-2 to IEC 61869-5, IEC 61869-10, IEC 318 
61869-11, IEC 60044-1 to IEC 60044-6, IEC 60185, IEC 60186, IEEE C57.13), and aims to 319 
convert them to the digital output compliant with IEC 61869-9. Other input and output types 320 
are out of the scope of this document. Appropriate SAMU functionality can be combined with 321 
switchgear controller functionality defined in IEC 62271-3 or other IED functionality defined in 322 
IEC 60255 (all parts). 323 

The general block diagram showing a typical SAMU application example is given in 324 
Figure 1302. 325 

Digital output per IEC 61850-9-2 Time Synchronization

Primary currents and voltages

Stand Alone Merging Unit
SAMU

Va Vb Vc Vn Ia Ib Ic In

Instrument transformers

IT Secondary

 
IEC 

Figure 1302 – Stand-alone merging unit (concept example) 326 

An application example showing a three-phase dead tank circuit breaker equipped with 327 
bushing type current transformers and a stand-alone merging unit mounted inside the breaker 328 
control cabinet is shown in Figure 1303. 329 
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Figure 1303 – Stand-alone merging unit application example 331 

2 Normative reference 332 

Clause 2 of IEC 61869-1:2007 is applicable with the following additions: 333 

IEC 60060-1, High-voltage test techniques – Part 1: General definitions and test requirements 334 

IEC 60255-1, Measuring relays and protection equipment – Part 1: Common requirements 335 

IEC 60255-21-1, Electrical relays – Part 21: Vibration, shock, bump and seismic tests on 336 
measuring relays and protection equipment – Section One: Vibration tests (sinusoidal) 337 

IEC 60255-21-2, Electrical relays – Part 21: Vibration, shock, bump and seismic tests on 338 
measuring relays and protection equipment – Section Two: Shock and bump tests 339 

IEC 60255-21-3, Electrical relays – Part 21: Vibration, shock, bump and seismic tests on 340 
measuring relays and protection equipment – Section 3: Seismic tests 341 

IEC 60255-26, Measuring relays and protection equipment – Part 26: Electromagnetic 342 
compatibility requirements 343 

IEC 60255-27:2013, Measuring relays and protection equipment – Part 27: Product safety 344 
requirements 345 

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) – Part 4-2: Testing and 346 
measurement techniques – Electrostatic discharge immunity test 347 
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IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) – Part 4-3: Testing and 348 
measurement techniques – Radiated, radio-frequency, electromagnetic field immunity test, 349 
Amendment 1:2007, Amendment 2:2010 350 

IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) – Part 4-4: Testing and 351 
measurement techniques – Electrical fast transient/burst immunity test 352 

IEC 61000-4-5:2014, Electromagnetic compatibility (EMC) – Part 4-5: Testing and 353 
measurement techniques – Surge immunity test 354 

IEC 61000-4-6:2013, Electromagnetic compatibility (EMC) – Part 4-6: Testing and 355 
measurement techniques – Immunity to conducted disturbances, induced by radio-frequency 356 
fields, Corrigendum 1:2015 357 

IEC 61000-4-8:2009, Electromagnetic compatibility (EMC) – Part 4-8 Testing and 358 
measurement techniques – Power frequency magnetic field immunity test 359 

IEC 61000-4-9:2016, Electromagnetic compatibility (EMC) – Part 4-9 Testing and 360 
measurement techniques – Impulse magnetic field immunity test 361 

IEC 61000-4-10:2016, Electromagnetic compatibility (EMC) – Part 4-10 Testing and 362 
measurement techniques – Damped oscillatory magnetic field immunity test 363 

IEC 61000-4-11:2004, Electromagnetic compatibility (EMC) – Part 4-11 Testing and 364 
measurement techniques – Voltage dips, short interruptions and voltage variations immunity 365 
tests, Amendment 1: 2017 366 

IEC 61000-4-16:2015, Electromagnetic compatibility (EMC) – Part 4-16 Testing and 367 
measurement techniques – Test for immunity to conducted, common mode disturbances in 368 
the frequency range 0 Hz to 150 kHz 369 

IEC 61000-4-17:1999, Electromagnetic compatibility (EMC) – Part 4-17: Testing and 370 
measurement techniques – Ripple on d.c. input power port immunity test, Amendment 1:2001, 371 
Amendment 2:2008 372 

IEC 61000-4-18:2006, Electromagnetic compatibility (EMC) – Part 4-18 Testing and 373 
measurement techniques – Damped oscillatory wave immunity test, Amendment 1:2010 374 

IEC 61000-4-29:2000, Electromagnetic compatibility (EMC) – Part 4-29 Testing and 375 
measurement techniques – Voltage dips, short interruptions and voltage variations on d.c. 376 
input power port immunity tests  377 

CISPR 32:2015, Electromagnetic compatibility of multimedia equipment - Emission requirements 378 

IEC 61869-1:2007, Instrument transformers – Part 1: General requirements 379 

IEC 61869-2:2012, Instrument transformers – Part 2: Additional requirements for current 380 
transformers 381 

IEC 61869-6:2016, Instrument transformers – Part 6: Additional general requirements for low-382 
power instrument transformers 383 

IEC 61869-9:2016, Instrument transformers – Part 9: Digital interface for instrument 384 
transformers 385 
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IEC 61869-10:2017, Instrument transformers – Part 10: Additional requirements for low-power 386 
passive current transformers 387 

IEC 61869-11:2017, Instrument transformers – Part 11: Additional requirements for low-power 388 
passive voltage transformers 389 

3 Terms and definitions 390 

Clause 3 of IEC 61869-1:2007, Clause 3 of IEC 61869-6:2016 and Clause 3 of IEC 61869-391 
9:2016 apply with the following additions: 392 

3.1 General terms and definitions 393 

Port definitions given below are required for EMC testing terminology harmonization with IEC 394 
60255-26. 395 

3.1.1301 396 
Port 397 
access to SAMU where electromagnetic energy or signals may be supplied or received or 398 
where the SAMU variables may be observed or measured 399 

[SOURCE: IEC 60050-321:1986, 131-12-60, modified – replaced "device or network" by “SAMU”] 400 

3.1.1302 401 
auxiliary power supply port 402 
port which provides SAMU AC or DC auxiliary energizing input 403 

3.1.1303 404 
communication port 405 
port which provides interface with a communication and/or control system and is permanently 406 
connected to the SAMU 407 

EXAMPLE Ethernet based digital output port, 1 PPS port, etc. 408 

3.1.1304 409 
enclosure port 410 
physical boundary of the SAMU through which electromagnetic fields may radiate or impinge 411 

[SOURCE: IEC 60050-321:1986, 445-07-04, modified – replaced "time relay" by “SAMU”] 412 

3.1.1305 413 
functional earth port 414 
port which provides SAMU connection to earth for purposes other than electrical safety 415 

3.1.1306 416 
input port 417 
port through which the SAMU is energized or controlled in order to perform its function(s)  418 

EXAMPLE Current and voltage transformer inputs, etc. 419 

3.1.1307 420 
output port 421 
port through which the SAMU produces predetermined changes 422 

EXAMPLE Binary alarm output connected to substation battery, etc.  423 

3.1.1308 424 
output stream 425 
combination of multiple output channels brought together into a single digital message  426 

Note 1 to entry: All channels in the stream share a common time stamp and a common sample rate in accordance 427 
with IEC 61869-9. 428 
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