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Introduction
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For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
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approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.
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Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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146

147

148 INTERNATIONAL ELECTROTECHNICAL COMMISSION

149

150

151 RAILWAY APPLICATIONS — TECHNICAL CRITERIA FOR COORDINATIONS
152 IN NEUTRAL SECTION PASSING SYSTEM FOR TRAIN

153

154 FOREWORD

155 1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
156 all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
157 co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
158 in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
159 Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
160 preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
161 may participate in this preparatory work. International, governmental and non-governmental organizations liaising
162 with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
163 Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.
164 2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
165 consensus of opinion on the relevant subjects since each technical committee has representation from all
166 interested IEC National Committees.

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

171 4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
172 transparently to the maximum extent possible in their national and regional publications. Any divergence between
173 any |IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.
174 5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
175 assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
176 services carried out by independent certification bodies.

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

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

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

185 9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
186 patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
187 respect thereof. As of the date of publication of this document, IEC had not received notice of patents, which may
188 be required to implement this document. However, implementers are cautioned that this may not represent the
189 latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC shall
190 not be held responsible for identifying any or all such patent rights.

191 IEC 63488 has been prepared by IEC technical committee 9: Electrical equipment and systems

192 for railways. It is an International Standard.

193  The text of this International Standard is based on the following documents:

Draft Report on voting

XXIXX/FDIS XX/IXX/RVD

194
195 Full information on the voting for its approval can be found in the report on voting indicated in
196  the above table.

197  The language used for the development of this International Standard is English. Documents
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198 This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
199 accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, and the
200 ISO/IEC Directives, JTC 1 Supplement available at www.iec.ch/members_experts/refdocs. The
201 main document types developed by IEC are described in greater detail at
202  www.iec.ch/publications.

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

206 e reconfirmed,

207 e withdrawn,

208 e replaced by a revised edition, or
209 e amended.
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210 INTRODUCTION

211 In almost 90% countries around the world, electrified railways are powered by the three-phase
212 or different frequencies from the AC industrial power grid. However, it is not possible to directly
213 connect traction power supplies between different phases, frequencies, or circuits. Therefore,
214 a neutral section in overhead contact line system (OCS) is specially set to isolate the energy of
215 different phases or circuits. This is widely used except for the railway with single-phase power
216 supply networks.

217 There are two train passing modes. Most countries using the passing mode by train powered
218 off and coasting through. The other one is train runs through with power by auto-energized
219 equipment in order to reduce the switch-off time near zero. In both modes, the information of
220  engineering parameters and control procedure should be confirmed dynamically as the
221 interface and co-ordinations of Infra parties.

222 This document provides main necessary coordination requirements for neutral section passing
223  system (NSP) beyond IEC 62313 and IEC 62486, including:

224 — train control and powering methods requirements;

225 — design and detection requirements of train location along the track;

226 — arrangement requirements of neutral section in phase break based on the track characters
227 (slope, curves, speed limitation, etc.);

228 — neutral section data in signaling system or train detection system along the track and on
229 board when train approaching or departure;

230 — on-board circuit breaker switching time and signaling data requirements for the “without-
231 power-supply” modes;

232 — switching time, power loads, etc. requirements of fixed installed energizing subsystems with
233 different principles for the “with-power-supply” modes;

234  — safety and protection requirements when failure of rolling-stock or fixed installations;

235 — eftc.

236
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237 RAILWAY APPLICATIONS - TECHNICAL CRITERIA FOR COORDINATIONS
238 IN NEUTRAL SECTION PASSING SYSTEM FOR TRAIN

239

240

241

242 1 Scope

243  This document gives the coordination requirements among the subsystems of neutral-section
244 passing system (NSP) for train in the AC electrified railway with overhead contact line system
245 by 2 control categories including:

246 — without-power-supply: manual-control or auto-control on-board;
247 — with-power-supply: change-over auto-energizing with mechanical or electronic switch,
248 or continuous and flexible auto-energizing with power converters, etc.

249  This document specifies the functional principles and structures of different NSPs, as well as
250 the main technical requirements for co-ordinations control parameters and key data of the
251 subsystems.

252 This document also gives the guidelines to test and commissioning requirements, the protection
253  and emergency procedure requirements in case of subsystem failure in NSP.

254 NOTE This document also gives the reference to the co-ordination requirements of neutral section passing system
255 between DC and AC railway.

256 This document does not deal with:

257 — the mechanical contact interaction between pantograph and overhead contact line,
258 which is dealt with in IEC 62486.

259 — the interface between rolling stock and electrical fixed installations for traction, in the
260 frame of “power supply” qualities, which is dealt with in IEC 62313.

261 — detail requirements of each equipment itself, which are dealt with relevant equipment
262 standards.

263 2 Normative references

264  The following documents are referred to in the text in such a way that some or all of their content
265  constitutes requirements of this document. For dated references, only the edition cited applies.
266 For undated references, the latest edition of the referenced document (including any
267 amendments) applies.

268 IEC 60850, Railway applications — Supply voltages of traction systems
269 IEC 60913, Railway applications — Fixed installations — Electric traction overhead contact lines
270 IEC 62236 (all parts), Railway applications — Electromagnetic compatibility

271 IEC 62313, Railway applications — Power supply and rolling stock — Technical criteria for the
272 coordination between power supply (substation) and rolling stock

273 IEC 62486, Railway applications — Current collection systems — Technical criteria for the
274  interaction between pantograph and overhead contact line (to achieve free access)

275 IEC 62497-1, Railway applications — Insulation coordination —Part 1: Basic requirements —
276 Clearances and creepage distances for all electrical and electronic equipment
Documents
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277 IEC 62497-2, Railway applications — Insulation coordination — Part 2: Overvoltages and related
278  protection

279 IEC 62498 (all parts) Railway applications — Environmental conditions for equipment

280 3 Terms, definitions and abbreviations

281 For the purposes of this document, the terms and definitions given in IEC 60050, IEC 60850,
282 |[EC 60913, IEC 62313, IEC 62427, IEC62486 and the following apply.

283 ISO and IEC maintain terminology databases for use in standardization at the following
284 addresses:

285 e |EC Electropedia: available at https://www.electropedia.org/

286 e |ISO Online browsing platform: available at https://www.iso.org/obp
287 3.1 Terms and definitions

288 3.1

289 neutral section

290 section of a contact line provided with a sectioning point at each end to prevent successive
291 electrical sections differing in voltage, phase or frequency being connected together by the
292 passage of current collectors

293  [SOURCE: IEC 60050-811:2017 811-36-16]

294  3.1.2

295 phase break

296 It is composed of a section of catenary with insulated overlap or section insulators to prevent
297  pantograph from connecting catenary with different voltages, phases or frequencies. The

298 phase break length is referred as Ly, referring to Figure 1.

299 3.1.3
300 neutral section length
301 Lns

302  The length of section between two ends of overhead contact system in phase break of neutral
303  section, referred as, is used as the calibration base of neutral section passing system.

304 When phase break with overlaps is adopted, L,s is the distance between far end boundaries of
305 insulator on non-contacted overhead contact line (OCL)s at outermost transfer position
306 located in both insulated overlaps. When phase break with section insulators is adopted, L,s is
307  the distance between end boundaries of the phase break device, referring to Figure 1.

308 3.1.4

309 neutral zone

310 When there is no other fixed installation equipment, a section in the neutral section that catenary
311 do not supply power to train, the length of it is referred as Ln.. When phase break with overlaps
312 is adopted, Lnz is given as the distance between the near end boundaries of insulator on non-
313 running line at inner transfer column located in both insulated overlaps, referring to Figure 1.

314  3.1.5

315  train power-off section

316 In the data calibration of train control system or on-board control system from the signalling
317  system, a minimum section in which the train running through the neutral section without power
318 consumption by powering off the on-board circuit breakers, which length is referred as Lpes,
319 referring to Figure 1.
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I 1
(a) NSP with insulated overlaps on railway where trains can run in only forward direction
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(b) NSP with insulated overlaps on railway where trains can run in forward direction and backward direction
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| |
Neutral Zone £,
=Neutral Section L,
0OCS and Pol
cooandroles i s~~~ 1 i i
¢ y Section insulator
A1 i A Power-off sign Power-on sign
Forward running direction 13 Train Power-off Section £,,, I‘_Q
I 1
(c) NSP with neutral section insulator on railway where trains can run in only forward direction
323
324 Figure 1 — Examples of Lpy , Lne , Lnz , and Lpes in NSP
325 3.1.6

326 changeover section

327 a section with a neutral section that can be automatically energized through fixed installed
328 power supply equipment (disconnector, circuit breaker, converters etc.), to ensure the train can
329 be continuously electrified during the passage of neutral section.
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330 3.1.7
331 neutral section passing system
332 NSP

333 an integrated system to ensure and enable trains to pass normally through a neutral section
334 mitigating degradation of the level of service and safety, while with power supply from OCS via
335 current collection, or without power supply.

336 3.1.8

337 changeover switch

338 switch to change power source from one feeding section to the other for supplying power to a
339 neutral section in the changeover section.

340 3.1.9

341 feeding section

342 electric section of the route fed by individual track feeder switches within the area supplied by
343 one or more substations

344  [SOURCE: IEC 60050-811 811-36-25]

345  3.1.10

346 train detection

347 recognition of the presence or absence of any train on a defined section of the track or at a
348 given point

349 Note 1 to entry: Train detecting is performed by track circuit system, axel counter, or traction current detection, etc.

350 [SOURCE: IEC 60050-821 821-03-51, modified — “safe” has been deleted and Note 1 to entry
351 has been added.]

352 3.1.11

353  current collector

354 pantograph

355 equipment fitted to a vehicle and intended to collect current from a contact wire or conductor
356 rail

357  [SOURCE: IEC 60050-811 811-32-01]

358  3.1.12
359 contact line
360 conductor system for supplying electric energy to vehicles through current-collecting equipment

361 Note 1 to entry: This includes all current-collecting conductors and conducting rails or bars, including the following:
362 e reinforcing feeders;

363 . cross-track feeders;

364 e disconnectors;

365 e section insulators;

366 e over-voltage protection equipment;

367 e supports that are not insulated from the conductors;

368 . insulators connected to live parts;

369 e dropper;
370 e auxiliary catenary wire;

371 . stitch wire;

372 but excluding other conductors, such as the following:
373 e along-track feeders;
374 e earth wires and return conductors. Documents
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[SOURCE: IEC 60050-811 811-33-01]

3.1.13

overhead contact line

catenary

contact line placed above or beside the upper limit of the vehicle gauge and supplying vehicles
with electric energy through roof-mounted current collection equipment

[SOURCE: IEC 60050-811 811-33-02]

3.1.14

ground magnetic sensor

a magnet as the train detection installation on the ground, installed on one side of the sleeper
adjacent to the rail, through which the on-board induction signal receivers obtain its magnetic
flux density and recognize the train location to a neutral section

3.1.15
normal position
predetermined position to which equipment is set

[SOURCE: IEC 60050-821 821-01-33]

3.1.16
reverse position
position opposite to the normal position

[SOURCE: IEC 60050-821 821-01-34]

3.1.17
traction unit
locomotive, motor coach or train-unit

[SOURCE: IEC 60050-811 811-02-04]

3.1.18
train set
combination of vehicles coupled together, including banking locomotives

3.1.19
insulated overlap
sectioning point formed by overlapping the ends of adjacent sections of contact line

Note 1 to entry: Insulation between the two sets of contact line equipment is normally provided by a suitable air
gap.

[SOURCE: IEC 60050-811 811-36-14]

3.1.20

section insulator

sectioning point formed by insulators inserted in a continuous run of a contact line, with skids
or similar equipment to maintain continuous electrical contact with the current collector

[SOURCE: IEC 60050-811 811-36-15]

3.1.21

vacuum switch

switch within switchgear in which the contacts open and close within a highly b
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417 3.1.22

418  semiconductor switch

419  switch within switchgear designed to make and break the current in an electric circuit by means
420  of the controlled conductivity of a semiconductor

421 Note 1 to entry: There can be mechanical contacts associated with these semiconductor devices.

422 3.1.23

423 substation control system

424 system for controlling equipment in a substation including changeover switches and main circuit
425 breakers connected with a traction circuit

426  3.1.24

427 short interruption <of supply voltage>

428 the disappearance of the supply voltage for a time interval whose duration is between two
429  specified limits

430 [SOURCE: IEC 60050:161 161-08-20, modified - Note has been deleted.]

431 3.1.25
432 interruption of supply
433  the loss of supply to one or several consumers

434  [SOURCE: IEC 60050:603 603-05-11]

435  3.1.26

436 interruption duration

437 the time from the beginning of an interruption of supply to a consumer until supply has been
438 restored

439  [SOURCE: IEC 60050-603 603-05-23]

440  3.1.27

441 total switching duration

442  total converting duration

443  duration from detecting train to the end of automatic energizing process

444  3.1.28

445 normal operation condition

446  traffic operating to the design timetable and train formation used for power supply fixed
447 installation design

448 Note 1 to entry: Standard rules may vary depending on the infrastructure manager's policy

449  [SOURCE: IEC 62313:2009]

450  3.1.29
451 abnormal operating condition
452 either higher loads or outage of power supply equipment outside the design standard

453 Note 1 to entry: Under these conditions, traffic may not operate to the design table.

454  [SOURCE: IEC 62313:2009]

455  3.1.30
456 normal direction operation
457 operation in the direction predetermined by the design of fixed installations
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458  3.1.31
459 reverse direction operation
460 operation in the opposite direction to the normal direction

461 3.1.32

462 permission

463 communication by telephone or by telegraph, or the control of an appropriate apparatus, carried
464 out in order to authorize a given action

465 [SOURCE: IEC 60050-811, 811-01-19]

466  3.1.33

467  signalling system, <for railways>

468 system to ensure the safe movement of trains by means of one or more of the following:
469 e lineside indications,

470 e wayside/onboard data exchange,

471 e indications given in the driver's cab

472 [SOURCE: IEC 60050-821 821-01-03]

473 3.1.34

474 power off

475 power-off

476 includes "power-off" in automatic control mode, and “power-off” or "coasting" in manual control
477 mode, usually with a track-side sign as followings.

478 - “power-off”: indicates the train is successfully powered off without current collection;

479 -  “coasting”: in manual control mode, indicates the train has successfully stopped powering
480 / regenerating manually by driver without opening main circuit breaker. Auxiliary power
481 current including HVAC (heating, ventilation, and air conditioning) and lighting collection
482 through pantograph continues while coasting.

483  3.1.35

484 power on

485 power-on

486 includes "power-on" in automatic control mode, and “power-on” or "repowering" in manual
487 control mode, usually with a track-side sign as followings.

488 - "power-On": indicates the switching on process started at last current collecting pantograph
489 in forward running direction, to ensure all current collecting pantographs has passed
490 through neutral section and could be safely switched on.

491 - "repowering": in manual control mode, indicates the train is successfully resume powering
492 / regenerating manually by driver. Main circuit breaker remains closed.

493 3.2 Abbreviations

494 NSP  neutral section passing system

495  OCL overhead contact line

496  OCS overhead contact line system

497 EMU electric multiple unit

498  TPS traction power supply

499  ATP  automatic train protection system (IEV 821-08-01)
500 TCS train control system

501 ETCS European train control system
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502 CTCS Chinese train control system

503 RBC radio block centre

504 HSL  high speed line

505 ACSS auto-energizing change-over switch system
506 APCS auto-energizing power converter system
507 POC point of connection

508 TPSO Traction Power Supply network Operator
509 TCC Train Control Centre

510 4 General Conditions

511 4.1 Engineering conditions

512 Neutral section passing system (NSP) is consist of the following engineering subsystems which
513 shall be associated with:

514 — train: pantograph arrangement, main circuit breaker opening and closing condition, on-
515 board control measures, traction power supply voltages, protections, etc.,

516 — traction power supply (TPS) system: phase break arrangement of overhead contact line
517 system (OCS), substation locations, power supply voltages and currents, protections,
518 dispatching measures, etc.,

519 — signalling system: signalling control modes, signalling points, speed limits point, etc.,
520 — railway line: parameters including slope, curve, cants, speed limits calculation, etc.,

521 — railway stations or tunnels or depot: locations, length, speed limits, etc.

522 All these engineering subsystems in NSP shall co-ordinate with each other and shall be
523 considered in construction and operation period, and the working conditions of subsystems
524 shall be specified by users or operators.

525 The relevant engineering subsystems shall cooperate in calculation of train operation (including
526 the arrangement of signal, operation parameters of ordinary train and electric multiple unit (EMU)
527  train, on-board equipment parameters, etc.), route selection and station location (including the
528  curve super elevation and slope parameters of the line, etc.) , traction power supply scheme
529 (including substation layout, phase break layout and type selection, etc.), train control system
530 and other technical aspects to complete the evaluation and confirm all system functions and
531 requirements.

532  During the dynamic acceptance test, the normal operation under automatic control, backup
533  manual control in emergency and rescue under failure, shall be simulated to verify, evaluate
534 and optimize the function of passenger train neutral-section passing system with no power
535 supply or with power supply by the designed operation principles.

536 4.2 Environmental conditions

537 System stable operation environmental conditions, including ambient temperature, relative
538 humidity, altitude, dirt, seismic intensity, wind, rain, lightning, ice, sunlight radiation, train
539 operation vibration, etc., shall comply with IEC 62498 (all parts) or national standards, special
540 use (such as high altitude need to reduce the capacity of use, etc.) of the environmental
541 conditions can be determined by the user.

542 The subsystems in the NSP shall be adapted to outdoor operation on various railway lines and
543  to the safe driving requirements of each running direction and the maximum running speed of
544  various running trains on the line determined by the user.

Documents

Document Sharing Hub

Full document details: 24/30493772 DC


http://www.avadocuments.com/doc/24-30493772-dc
http://www.avadocuments.com/doc/24-30493772-dc

IEC 63488 CD © IEC 2024 - 16 - 9/3083/CD

545 4.3 Service life

546  The service life of the subsystems in the NSP is in accordance with the user-defined railway
547  operating life regulations.

548 NOTE A designed value of 30 years under maintainable conditions is recommended.

549  The service life of the key equipment onboard or fixed-installations shall be determined by
550  consultation between the manufacturer and the railway operator based on operating frequency.

551 4.4 Electromagnetic compatibility (EMC)

552  The electromagnetic compatibility of the subsystem in NSP shall meet the requirements in
553 relative parts of IEC 62236 (all parts), and the system device or equipment should conform to
554 the provisions of the relevant national specifications for the corresponding electrical equipment
555 if applicable.

556 4.5 System compatibility requirements

557 The subsystem arrangement and mode of a neutral section passing system shall consider the
558 compatible requirements of traction power supply, train operation, signal device arrangement,
559 line longitudinal slope, turnout layout, bridge and tunnel location, catenary emergency repair,
560 etc. Then optimize and verify the design, and carry out integrated commissioning. The dynamic
561 acceptance stage of system commissioning should be further verified and improved according
562 to the actual transportation needs of end users.

563 Refer to Annex A for guide of mutual compatibility of technical work among different subsystems
564 in a neutral section passing system. Clause A.1 is for the mode of without power supply. Clause
565  A.2 is for the mode of with power supply.

566 4.6 System reliability requirements

567 Coordination measures shall be taken to ensure the safety and reliability of train passing
568 through neutral section without power supply or with power supply, and to avoid train get stuck
569 in the non-energized section in signalling system when it passes through the neutral section, in
570 normal operation or emergency running conditions.

571 The distance from neutral section to the nearest signal point shall be decided according to the
572 train length, the braking distance of emergency stop, basic wind resistance of the train, the
573 acceleration performance and the gradient.

574 4.7 System operation requirements

575 The pantograph arrangement and operation requirements of running trains shall comply with
576 the neutral section according to IEC 62486 and national standards or laws.

577 The power supply capacity on-board should meet the reliability requirements of normal
578  operation of lighting, ventilation and other facilities, while the train passes through neutral
579 section.

580 5 Coordination requirements for NSP without power supply

581 5.1 General provisions

582 The neutral section passing system without power supply mode is used on many railways. It
583  shall be selected and designed during the engineering period. It may also be used for some
584 emergencies of NSP with power supply as specified in Clause 7 or Clause 8.
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