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Decision No. 89022 JUN 27 1978 

BEFORE THE PUBLIC UTILITIES cOr·wcrssIoN OF THE ~TATE OF CALIFORNIA 

Investigation on the Commission's own ) 
motion to a~opt rules and regulation~ ) 
relating to safety appliances and ) 
proeedures for rail transit services ) 
operated at grade and in vehicular ) 
traffic. ) 

----------------------------) 

Ca.se No. 104.11 
(Filed. September 7, 1977) 

Gre~ory Lee Thom'Oson, for San Diego Metropolitan 
ranSJ.t. Development Board; Daniel. R. Pai~e and 

O. J. Sol:.ncicr, kc:torney at Law, for Cal::.fo'rnia 
Department of Transportation; Ja~es P. Jones, 
for United Transportation Union; Gerald D. Pox 
and Peter Straus, for themselvez; interested 
part.res. 

Richard J. Rosenberg, Attorney at Law, tor the 
CO~~ss~on staff. 

ORDER ADOPTING GENERAL ORDER 

California Public Utilities Code Section ??S, enacted. in 
197~ requires the Public Utilities Commission to aciopt rules and 
regulations relating to safety appliances and procedures for rail 
transit services operated at grade and in vehicular traffic. 

In order to fulfill this responsibility, the Com."Ilission's 
Transportation Division stafr established a Technical Advisory 
Com."1littee consisting of representatives of transit agencies and: others 
with knowledge and experience in the rail transit field. Several 
meetings were held during which the committee members made many valuable 
sugges'Cions and. recommendations. Using that information., the staff' 
prepared a report. titled "Proposed Rules and Reg..:.lao:io::l.s for. the Desig::., 
Cons-cruction and Operation or Light Rail Transit. Systems Including 
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Streetcar Operations". nus report was offered ,and received as 
Exhibi~ 1 during a hearing in thiS, mat~er held on November j, 1977. 

Due to certain objections which. were raised at the hearing 
and not. resolved during a recess, the mat.ter was set over tor further 
hearing on a later date. Subsequently, the staff' revised its report 
which was offered and received as Exhibit 2 when the hearing was 
reconvened on February 10, 197$. 

A representative of the United Transportation Union objected 
to the revised Section v.e in Exhibit 2 on the grounds that the minimum 
clearances required were too close for safety. He recommended that 
the Commission substitut.e in Section V.C, Subsections j.a, 3.0', and 
3.c on Page 4 a minim\lm of 24-inch clearance in each of those sections 
where either 12 inch.es or 6 inches now exis~. 

The clearance requirements in Exhibit 2, Section V.C were 
changed by the staff from those contained in Exhibit 1 in response 

4It to requests by Technical Advisory Committee members, during a recess 
in the November 3, 1977 hearing. They were extracted from the German 
Association of Public Transport Operations standards by a member of 
the Technical Advisory Committee ~o, t~sti£ied that, the German clearance 
requirements 'have been in effect. for many years and t.hat he has no 
knowledge ot any accicients occurring as a result of' those clearances. 
Further, he stated that had' there been any problem because of those 
clearances, he believes the clearances would have been changed rather 
than retained for so many years. 

The representative of the United Transportation Union did 
not have stat.istics. or ot.her evidence t.o- substantiate h.1S. pos,i~ion 
that. the clearances in Exhibit 2' could cause' perSonal injuri'es" or 
property damage. 
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The head of t.he Electric Safety Unit 0.£' the Utili ties 
Division stated that t.he proposed General Order makes necessary a 
slight modification of the clearance provisions for trolley 
contact conductors in subways, tunnels, or bridges set forth in 
Rule 71..l,.E of this Commission's Gene:-al Order No-. 95, "Rules for Overhead. 
Electric Line Construction. tf A reference to, the proposed General 
Order was recommended. 

Several .f1.\rther modifications of Exhibit 2 suggested during 
the hearing by interested parties were accepted by the staff. This 
matter was submitted on Y~rch 15" 1978 upon the receipt of a draft 
decision from the staff to implement modifying Exhibit 2 to include the 
suggestions made at the he~rine \.<lith the exception of increasing minimu.'U 
clearances. 
Findinp; 

~le find that the rules and. regulations contained in Exhibit 2, e with modifice:cion as agreed upon during the hearing on Febru~ry 10, 1978, 
are reasonable and necessary to fulfill the Commission·s responsibilit.y 
under Public Utilities Code Section 77S. 
Conclusion 

The Commission concludes that the attached General Order 
should be adopted and that General Order No. 95 should be modified 
as hereafter ordered. The individual sections and su bsec tions of 
Exhibit 2 have been renumbered to confonn with the practice used in 
other Co~mission General Orders. The sequence of each part has not 
been altered. 

IT IS ORDERED that: 
1. General Order No. 143, attached hereto as Appendix A; is, 

adopted to beeome effective on the effec~i ve date o~ this order. 
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2. Rule 7J.o..4'£ of General Order No. 95, ttRules for Overhead 
Electric Line Construction" which reads: 

"E. UNDER BRIDGES, ETC·. 
"A reduction of the clearances given in Table 1 
to :') minimum of lJ.o. feet for trolley cont.act 
conductors is permitt.ed for subways, tunnels 
or bridges, provided the railway does not 
operate freight ears where the vertical distance 
from the top of car or load to trolley contact 
conductor is less than 6 feet. This will 
require the grading of the troltey contact 
conduct.or :from t.he prescribed cons.truction dO .... 'l'l 
to t.he reduced elevation (see App. G, Fig. 64). 

"No clearance .is specified between the trolley 
contact conductor and the structure. Where 
the structure is of material which will ground 
the trolley current in the event th~ collector 
leaves the cont.act conductor, a properly 
insulated trolley trough or equivalent 
protection shall be installed to prevent 
contact between the collector and the structure. 
Where pantograph collectors are used, this 
protection is not required.. See Rule 5.1,j..4-1 
for proviSions applicable to conductors other 
than trolley contact conductors. ft 

is hereby modified to read as follows: 
E. UNDER BRIDGES, ETC. 

A reduction of the clearances given in Table 1 
to a minimum of 14 feet for trolley conta.ct 
conductors is permitted for subways, tunnels 
or bridges, provided the railway does not 
operote freight cars where the vertical distance 
from the top of car or load to trolley contact 
conductor is less than 6 feet, except that. 
for light rail transit. systems, the minimum 
height shall be that set forth in General 
Order No. 143, ftRules for the DeSign, 
Const.ruction and Operati:on of Light ?.ail 
Transit Systems Including Streetca~ Operations.~ 
This will require tae grading or the trolley 
contact condUctor from the prescribed 
construction down to the reduced elevation 
(see App. G. Fig. 64). 
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No clearance is specified bet.ween the trolley 
contact condUctor and the structure. Where the 
structure is of material,which will ground 
the trolley current in the,event the collector 
leaves the contact conductor, a properly 
insulated trolley trough or equivalent protection 
shall be installed to prevent contact between 
the collector and the structure. w'here 
pantograph collectors are used, this protection 
is not required. See Rule 54.4-1 for provisions 
applicable to conductors other than trolley 
con~act conductors. 

3. The Executive Director of the Commission shall cause a copy 
of this decision to be served. upon the interested parties listed in 
Appendix B hereto. ' 

The effective date of this order shall be thirty days after 
the date hereof. 

Dated at San Fr:l.ndsco , California, this ,.l7 cL 
Jvl1NE -1---------9--e-----------day of ___________ , 1 7 • 

COmmiss10nor Rooort Bat1nov1ch. being 
~~co~~1ly a~so~t. d1~DOt ~~1c1pato 
1n' .'tJ:l.e 41sPOS1'Uon~o~' ~'proeeo~ 
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APPENDIX A. 

General Order No. 143 

PUBLIC UTILITIES COMMISSION OF THE 
STATE OF CALIFORNIA 

R'U"'LES FOR THE DESIG!\', CONSTRUCTION A!m 
OPERATION OF LIGHT RAIL TRL~SIT SYST~S 

INCLUDING STREETCArf OpERATIONS .' 
JUL·27 1978· Adoptee. _..;;;J..;.U.;.;.N..lo:2:.-7_'.:.:.:9:.:..:7S:L,.:____ Effective _______ _ 

Decision No. 
89022 ____ in Case No. 104.11. 

IT IS ORDERED by the Pu"clic Utilities Commission of the 
State of California that ea~ public and private transit agency 
or authority operating in the State of California shall observe 
this general order in designing, constructing and operating 
light rail transit syste1:ls. The table.of content·s and ru:les 
are set forth below: 
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Section 

1 

2 

:? 

4 

5 

6 

APPENDIX A 

'I' ABLE OF CONTENTS 
D .... . escrl.p ... :.o~ 

Pu..."'1>o se 

Applicability 

Dei"initionz -
Lignt Rail Transit 
Light Rail Vehieles, 
Automatic Train Protectj·cn 
Automatic Train Stop , 
Interlocking 
Cab Signal System 
Deadma: Control ' 

Alignment Classification -
Exclusive 
Semi-Exclusive 
Non-Exclusive 

Conctruction Requirements -

J?ege 

:3 

3 

:3 

~ 
4 
4-
4 
4 

4 
4-
5 

Track Construction S 
Structures 5 
Clearances 5 
Electrical and CommUDicaticn Fp-cilitiez 6 
At-Grade Roadway CrOSSings I 7 
At-Grade Railroad CrOSSings 7' 

Operating Requirements -
. Headways. Speeds, etc., Related to 

Section 5 7 

? Public Utilities Commission Review -
Section & ~equirements 

8· Operating Rule s and Procedure s -: 
Adoption, Training, Certification, 
Enforcement e 

9 Light Rail Vehicles -
Construction, Braking System,. Lights, 
Warning Devices, Glazing Materials' 9 

10 Train Protection 12 

11 Sai"et:r Implementation 13: 

12 Exempt ions 13 

Figure 1 - Minimum Clearances· 

Table' 1 - Maximum Permitted Speeds on' 
LRT'Systems 
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APPENDIX A e 1. Purpose: 

To establish rules and regulations governing the design, con
struction and operation of light rail trans·i t systems a.t grade 
and in vehicular traffic. It is intended that they be suf
ticien~l;l:r 1"1exi'ble to enable transit agencies to apply them 
uniro~ly in meeting the varying eonditions that exist on 
their respective properties. However,. the safety of patrons, 
employees and the public is of primary importance in every 
consideration. It is recogniZed that advancement in technology 
and new experience may justity moditication 0:£ the rules and 
regulations :in the :tuture and due consideration, will be given' 
at appropriate times toward updating them to meet the need. 

2. Applicability: 

These rules and regulations are applicable to all private light 
rail transit operators subject to the Commission's jurisdiction 
and to those public light rail transit operators designated 
'by statutes to be subject to the Commission's regulations for 
satety. (Southern California Rapid Transit District, Section 
30646, Public Utilities Code and santa Clara County Transit 
District, Section 100168, l?ublic Utilities Code.) Light rail 
transit operators not subject to the CommiSsion's jurisdiction 
are encouraged to follow these rules and regulations. 

4It 3. Definitions: 

3·1 -tight Rail Transit (~) - itA mode ot urban transportation 
utilizing predominantly reserved but not necessarily grade
separated rights-of-way. Electrically propelled rail vehicles 
operate singly or in trains." 

Light Rail Vehicles (LRV) - An electrically propelled pass
enger carrying rail vehicle capable ot operating on each 
alignment classification described in Section 4. Passengers 
on lignt rail transit lines may be carried only in light rail 
vehicles (LRV). 

Automatic Train Protection (ATP) - A system of train control 
devices ineluding cacor wayside signals that automatically 
indicate the state of the traek ahead and at junctions (inter
locking). 

-Detinition adopted in 1976 by the Transportation Research 
. Board Committee on ~. . 
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;·5 

~.6 

;.7 

4. 

APPENDIX A 

Automatic Train Stop (ATS) - A device that will automatically 
bring the train to a stop should the LRV operator disregard 
a stop indication or command oJ: the. Automatic Train hotection 
system. 

Interlocking - An arrangement of signals and control apparatus 
so ~nterconnected that functions must succeed each other in a 
predetermined sequence, thus permitting train movements over 
routes only if non-conflicting conditions exist. 

Cab Signal Syste~ - A signal system whereby block conditions 
and speed. commands are transmitted and displayed directly with
in the train cab. The cab signal system may be operated in 
conjunction with a system of fixed wayside signals or separately. 

Deadman Control - A safety device that requires the operator's 
contin'IJous l)ressu=-e or activity to remain activated and used 
to detect the inattention or disability of a train operator. 

The abbreviations LRT, r;RV, AT.'E a:c.d A.TS are used throughout 
these :rules· a:c.d regu.lations in conforma:c.ce with the defi:c.itions 
described in this section and r.;aV is to be considered singular 
or plural as appropriate. . 

Alignment ClaSSification: 

4.1 Exclusive: 

A fully exclusive right-Of-way without at-grade crossi:c.gs, 
also referred to as grade-separated or protected by a 
fence or substantial barrier,. as appropriate to the loca
tion. (Includes subways and aerial structures.) 

4.2 Semi-Exclusive: 

4.2.1 Fully exclusive right-of-way with at-grade crossings, 
protected between crossings by e. fence or substantial 
barriers, if appropriate to the location. 

4.2 .. 2 Within street right-Of-way,. but protected by six-inch 
high curbs and sarety rences between crossings.. The 
safety re:c.ces should be located outside the tracks. 

4.2., Within street right-of-way, but proteeted by six-inch 
higb. curbs between crossings.. A safety fence .may be 
located between tracks. 

4.2·.4 Within street right-or-way, but protected by mountable 
eurbs, stripi:c.g or lane designation. 
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4.~ Non-Exclusive: 

4.,.1 I1ixed tra!;('ic operation - surface streets. 

4.;.2' LR~/'pedestrian Moll. 

5. Construction Reguire'Clents: 

5.1 Track Construction: 

'. 

Light rail track shall 'be constructed to standards appropriate 
for the type and weight of LRV, speeds, grade, curvature, drain
age, etc. "nO. shall confo·rm generally to practice in t.he LRT 
industry. Track materials shall meet theapplica'ble American 
Railw.:lY Engineering Association (AREk) st.ruldards,. Track sh.:lll 
'be maint.ained in proper gauge, alignments, surface level Q.nd 
cross level. 

5.2 Structures: 

BUildin~sfStations - Shall be designed and constructed to 
meet al: aiil'ornTa Occupational Safet.y and Health Act (OSHA). 
State and local engineenng and 'constructio?: ~~an~ards: 'and. ,.,-. 
codes. 

~LEns.ineering Features - All bridges, viadu<:-ts, retaining 
walls and similar st.ructures shall be designed l.n accordance,/, 
wi th California Department of Transportation (C:ALTRANS) 
"Bridge Planning and Des·ign Ma.nual"', .:ldap-ted to· light rail 
dimension::: and loading where .:lppropriate. 

5.; Clearances: 

The provi sions 0;(' General Order 26-D, Sections 9, 10 and 
11, shall not ap'Oly to traCl(s used exclusively- .for rail 
'Passenger operations de.fined in Sectio,n ,.1 hereo.f a:s. Light 
Rail Transit (LRT-).. The ;('ollowing clearance requirements 
shall govern LRT: 

5.,.1 All clearances shall be measured from the surface of 
the largest vehicle stationary on ta.ngent track. The 
spacing or tracks and structure-s shall 'be increased 
proportionately tor curved track to ?rovide the mi~i=u: 
clearances specified in Section 5.3., hereof at all 
locations. Minimum elearances shall be such that· no 
contact C3n take place due to any condition or desig::l 
wear, londing or D.nticipat.ed!ailure such as air 
spring deflation or normal lateral vehicle motion. 

5.~.2 The requirements o.f the' applicable sections o.f General 
Order 26-D sb.a.ll govern where LRT is operated:: a) on 
or adjacent to tracks used tor transporting,1'reight 
C<lrs; '0-) where LR~ is.opcratedwith. light ·rail ve
hicles not having all windows and other openings sealed 
or et!ecti vely barred. . 
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The minimum clearances tor tRV that have all windows ~~ 
other openings sealed or ertectively barred and operated 
on tracks used exclusively ror transit purposes. shall be: 

5.;.;.1 Between LRV's, on parallel tracks - 12 inches. 

, .. ;.;.2 Between LRV's. and fixed wayside structures - 12 
inches except center poles and pedestrian fences 
not haVing rigid horizontal ·memberzsuch as. 
railings - 6 inches. 

,.;.;.; Between r:RV's on medians and face of curb - 12 inches. 

5 .. ;·;.4 Between LRV's and high level platforms - 3 inches. 

5.3.;.5 Between LRV's and low level platrorms, horizontally 
from the widest equipment operated- ~ inches and 
sufficient vertically to avoid'contact at all times. 
See 5.;.1 above. Subject to these conditions, low 
level platrorms may extend beneath a Light Rail 
Vehicle. 

Alignment Classi!ications. 4.1 and 4.2'.1 segments having 
minimum clearances may 'be su'bject to speed profile' reduc
tion. 

5.,·4 Track installation and clearances shall provide sut!icient 
room that in an emergency, passengers can leave a stalled 
train and reach a station or other exit point safely. 

5.,., Overhead clearance shall conform to General Order 95 
except that on Alignment Classifications 4.1 and 4.2.1, 
between crossings, and used exclusively for transit 
purposes the minimum contact wire clearance shall be 
9 inches above the height of the LRV pantograph in the 
retracted position. Where tRT· is operated on or across 
railroad tracks at grade, overhead clearances less, than 
those speci!ied in General Order 95 may be authorized 
at speci!ic locations, proVided warning signs, telltales 
and other safety devices apPrQpriate to the location, 
are installed. 

5 .. 4 Electrical and Communication Facilities: 

Above Ground construction or electrical ane communieatio~ 
lines, including trolley eontact ~d third rail conduetors~ 
sh8:1l compl:yo with th.e proVisions o~ General Order 95,. exce?'C 
as provided in ,Subsection 5.3.5. Exemptions from trolley cor.
tact wire clearances for specific locations will be considered 
when requested in accordance with Section 12· herein,_ 

';.4.2 Unde'rground. construction of electrical and communication 
lines shall comply with the. -provisions, o1'.General Order 12S. 

*See figures 1 and 2. 
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In addition~ the provisions o~ Cali~ornia OSHA, National 
Electrical Code, Electrical S~~ety Orders o~ California" 
Title S. and local electrical safety codes shall apply. 

In the event of conflict, the most stringent code shall apply. 

5.5 At-Grade Roadway Crossings: 

Roadway crossings of transit rails shall be designed 
and constructed in accordance with General Order 
?2-B. 

All tRT crossings and intersections shall be equipped 
with a traf.f'ic control device and/or- railroad-type 
warning device to clearly assign the right-of-way 
among the co~licting movements. 

Railroad-type warning devices, where used, shall 
be installed in accordance with General Order 
75-C. Where the same right-or-way is shared with 
other rail lines, such warning devices shall 
operate for both LRT and train movements on. those 
lines. 

Standard #10 (GO 75-C) pedestrian crossing warning 
devices shall be installed at pedestrian grade 
crossings in Alig::.m.ent Classifications 4.2.1 and 
4.2.2 which are not a part of vehicular crossings. 
Traffic signals or other approved devices may be 
used in J..lignmeD,t Classifications 4.2., and 4.2 .. 4. 

Highway-type traffic control devices (traffic 
signals, stop signs) shall be installed in accor-
dance with the Traffic Manual - State of California, 
Department of Transportation, current edition. 

5.6 At-Grade Railroad CrOSSings: 

At-grade crossings of railroad tracks shall be protected by 
interlocking, A!!P, and ATS, except where the light rail .track 
is in a street right-of-way, the Commission may authorize' other 
protective measures. 

6. Opersting Reguire~ents: 

6.1 Basic Speed Rule: 

The other provisions or this section notwithstanding, the 
operator o~ an LRV Shall at all times operate at a safe speed 
that is consistent with 'Weather,. visibility, .. track conditions,. 
trartie, tratfic signal indications. aDd the: illdicatioXlsofATP 
systems where used. 
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6.2 Speed Profile: 

LRV shall be operated at all times within the maximum 
speed ~ro!iles established tor the system. System speed 
pro!iles shall be contained in the Transit Authority's 
Operating Rules and Procedures (Section 8). Speed'. 
limit signs which are visible trom the operator's cab 
shall be posted in advance or criticallecations ... , 

6.~ Maximum Speeds: 

~he maximum speeds permitted on an LRT' system shall be 
establiShed in accordance with Table 1 •. Refer also to 
Seetio::. 7-

6.~ Hand Sign~ling Device~: 

Colored !lags and lights, fUsees,(!lares) shall be used 
where appropriate to control LRV movements. 

6., A.udible Warni'!lp;: 

The LRV operator shall sound an audible warning at public 
crossings and in traffic as required by local regulations. 

6.6 Headwsys: 

Minimum .headways shall be governed by: 

6.6.1 ATP where used. 

6.6.~ Operating Rules. 

7. Public Utilities Commission Review: 

8. 

All orders, rules and speeds as proposed by the transit authority 
tor LRT operations,' regardless ot alig:c.ment claSSification, 
shall be subject to FUC review. 

Operating Rules and Procedures: 

uch transit authority shall adopt and e:c.toree- operating, 
rules and procedures governing its employees whose duties 
at!ect the safety or LRT operations. Copies or such rules and 
procedures Shall be ~iled with the Commission not less than 
twenty 'Working daytt be.fore- the rules and procec.1.:...-es are im
plemented. A:tJ.y subsequent amendments thereto shall be sub
mitted to the Commission .not less than twenty working days 
prior to' impleme:o.~~tion. Such employees shall:. 
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~ 8.1 Receive training in the proper application of the operating 
rules and procetiures in performing their duties. 

9. 

8.2 Be required to pass an examination to determine their knowledge 
and understanding of the rules and procedures. Employees trans
ferred to positions of different responsibility shall be required 
to pass an examination appropriate tor the new position. 
Employees shall be certified by the transit authority as to 
their qualifications tor their respective positions as they 
relate to the employee's knowledge and understanding of the 
operating rules and procedures, hereto. 

8., Be required to pasS an examination to determine their know
ledge and Wlderstanding of all applicable Federal,~State, S!ld 
local regulations and ordinances which shall be included in 
the operating rules and procedures. 

8.4 Be give~ refresher training at appropriate intervals to 
assure their continued qualifications for their respective 
duties per Section 8.2 above. . 

8.5 Possess a valid Class 2 California Vehicle Driver's License. 

Light Rail Vehicles: 

New vehicles contracted and constructed after January 1, 1978·, 
intended for passenger operation on LRT lines shall conform to 
the requirements of this section. 

9.1 Co~structio~: 

9.1.1 Vehicles shall be designed and constructed according 
to the teebnologr that will insure their crash
worthiness in case or a collision. Anti-Climbers and 
other devices shall be installed to reduce the likeli
hood of one Car overriding the frame or another car 
during collision and intruding into the body or the 
other'ear. Under-frame construction, collision posts 
and end frame construction shall be capable or passing 
the following test: 

Under a combined vertical load representative of 
a maximum design passenger load ~d a horizontal 
load of 2G (empty car) applied at the end sills, 
the stress (unrelieved by permanent strain) in 
the principal ~aming members shall not be greater 
than the yield o£ the material. 

9.1.2 Windshields, window and partition glazing materials 
shall be o£ shatterproof' construction capable or 
resisting shock and penetration by foreign, objects 
that may strike the material during:c.ormal operation. 
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9.1., Vehicles shall be proVided with manual ope~ating 
capability including, but not limited to, manual con
t~ol of propulsion, braking and doors and visual/audio 
indications needed for manual monitorin~ of vehicle 
pe~formancc and vital functions. Addit~onally, 
vehicles shall be equipped with a speed indicator 
which shall be maintained to indicate actual speed 
within, mph and a Deadman Control as defined in 
Section , .. 7. Veb.icles operating onA.lignment Class
ifications 4.1 and 4.2.1 where ATP plus ATS is re
quired"as depicted in Table 1 shall be equipped with 
ATS control. Cab Signal equipment as defined in 
Section ;.6 is optional. 

9 .. 2 Brakes: 

LRV shall have, as a m~n~mum, a service braking system 
consisting of dynamic!regenerati ve and friction 'brakes,. 
an independent emergency mal:;tletic track brake system and 
a parking brake system. 

The service braking system shall provide braking 
capability for all veb.icle weights up to a full 
passenger load utilizing both dynamic/regenerative 
and friction brakes continuously 'blended and jerk
limited to attain the desired 'braking rate over the 
entire operating speed range up to overspeed cutOff. 

All LRVts shall be capable of the following dry-track 
braking rates under all loading conditions: 

Maximum full braking rate 
Notlinal rull braking rate 
Minimum full braking rate 
Emer~ency braking rate 

from max to ;0 mph 
from 30 mph :to" 20 mph 
from 20 mph to 10 mph 
from 10 mph to zero 

4.0 mphps 
;.5 mphps 
3.0 mphps 

4.0 mphps minimum 
6.0 mphps minimum 
5-.0 mphps minimUtl 
,., mphps minimum 

9.2.3 In the event of dynamic brake failure, the friction 
brake system shall have the capa bili t:r or providing 
an average braking rate of not less t~ the 
minimum rate established by the Tra~it ~ut~o=ity 
over the entire operating range. 

9.2.4 The emergency braking system shall utilize the 
capabilities o~ the service brake plus, the applica
tion ot magnetic track brakes· and sand as. required. 
Emergency braking rates Shall be available tor 
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vehicle weights up to a maximum design passenger 
load. Emergency brake application shall not be 
jerk-limited. Slip/spin protection~ where used 9 

shall 'be designed tor tail-sate operation such that 
the normal system failure mode will cause a by-pass 
of the slip/spin protection. 

All braking systems shall be monitored continuously 
for a~ detectable failures by a fail-alarm checking 
system. Should an impending failure o'f ei the::- the 
dynamic or friction braking. system or components. 
thereof be detected 9 a visual and audible warning 
shall be annunciated followed by a manual application 
o! the magnetic track braking system by the LRV opera
tor and the train brought to a stop at the earliest 
possible moment. The train may then proceed at a 
reduced speed to the closest station stop where the 
passengers shall be ott-loaded. The train shall 
then be moved out-of-service to the nearest dead 
track, yard or terminal tor repairs. 

A parking brake function, which may be an integral 
part of the service brake, shall be provided on each 
vehicle.· The parking brake/hand brake shall have the 
capability to hold a tully loaded car on the maximum 
grade to be encountered without power available. 
Design shall be such that the parking/hand brake 
function can be utilized !rom each cab with no power 
source available. It shall also be semi-automatic 
in that it shall be applied when the vehicle is placed 
in the lay-up mode and the es. b transfer key has been 
removed from the master eontroller. Parking brake 
shall be interlocked with· propulsion contro,l to pre
vent application or power when the parking brake is 
set on a single car or train. 

9.3 Doors: 

9.3.1 The side door operating function shall be interlocked 
with the propulsion and brake control to prevent a 
vehicle from mov:Lng whenever the operator has enabled 
the door interlock fUnction and a door is open. 

9.3.2 All side doors that are not directly within the operator's 
sight and unaer his supervision Shall contain an obstruc
tion proteetion device which shall operate only when the -.. 
operator has enabled the doo~interloek function. When 
activated~. by an obstruetion, this de-vice shall cause the 
door to release and remain· released tor an adjustable e time period, then the door will attempt to close again~ 
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9.4 tights - Exterior: 

9.4.1 Headlishts, taillights, clearance lights and tur~ 
signals shall eom:ply with the provisions of Division 
12, Chapter 2 of the California Vehicle Code. Other 
or brignter headlights may be installed, but may not 
be operated when the light would conflict with tho 
Code concerning approaching motor vehicle's. 

9.4.2 Curb and platform illumination lamp(s) shall be 
located at each doorw-ay am will provide not lesz 
than two-foot candles of illumination meas\U'edonthe 
street and platform 24 inches (61 cm) away from the 
vehicle in a horizonta.l direction. 'this light shall 
be on when the door is opened and extinguished when 
the door is closed. 

9.5 L1ghts - Interior: 

9.5 .. 1 The lighting intensity at, each seat shall have an 
overall average or not less than 20-foot candles 
measured at a plane 36 inches (92 cm) above' the 
floor. 

-9.5.2 All stepwells and rloor- level exits shall be en
tirely illuminated without shadows. The lighting in
tensity on the surface of the step tread shall be 
not less than 5-!Oo.t candles. 

9.6 warning Devices: 

'the lead unit of every light rail train shall be equipped 
with an audible warning deVice such as a horn,. whistle, 
or bell capable o! emitting, sound audible under normal 
conditions from a distance of not less than 500 teet. 

10. Train Protection: 

It is intended that an LRV operator will normally maintain 
visual/manual control of a vehicle or train. In addition, 
Automatic Train Protection as defined in Section 3.3 ms.:r be 
required ~~t locations with restricted visibility or other 
special operat1:lg cO:lditions. In accordance with Table 1., 
Auto:atic.Trai~ Protection shall be required wherever speeds 
in excess of 45 mph are permitted. Automatic Train Protection 
and Autom!!ltic Train Stop shall be reQuired wherever speeds in 
excess or 55 mph are permitted a:nd wherever interlocki:ng is 
provided at railroad crossings in accordance with Section 5.6 • 

.... A:pplies-to vebiele equipped to serve' curb, level a:ridfloor· 
level passenger plat!orms. 
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11 •. Safety Im~lementatio~: 

Any C~lifornia t~ansit authority subject to the jurisdiction 
of the Commission wishing to build a new LRT system or expand, 
renew or improve its existing LRT facilities shall tile with 
the Commission its plans to impleme:lt the safety provisions 
of Sections· 5, 6, 9 and 10 herein, not less than thirty 
working days prior to letting a contract for eonstruction. 

12. Exemptions: 

Requests for exemptions from these rules Shall contain a full 
statement or the reasons justifying the requested exemptions 
and demonstrating that safety is not reduced thereby •. A.."'l';! 
exemption so granted shall be limited to' the particular-ease 
covered 'by the request. . 
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MINIMUM CLEARANces CESCRISEC IN SEC:rIONS 5~3.3.1 TO 5.3.3.5 INCL. 

Wayside 
Strl'eture 

00 

Figure , 

Curb 6." High 

*: L.ow Level 
High L.evel Platform 

Platform 

Figure Z 

* LoW' I.vol p.lctfor",,~ MCy oxt.",d bOI'l.cth co light' roil v.hid •• providod 

the minimum hori%ontol and verticol clearonce, ~pecifjed In Section 

5.3.3.5 are mointained. 
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e e e 
hhlel ' 
MAIIMl;11 nJil1I1'Un SI};Ero rn Ud Slsrt.xs 

AUgnEent Crossing ,or Inter$Ccti<>n Tr."lin ~xhlU" 
ChssUitatioD Control Frot~ctlo!'l r~i'.itted Sr-ecd Notes 

0\.1 Exclusi\'e Not AWUcabie A'iF & ATS No Lhit 1 
Not }rpUtabl e ATP On17 S50 tuM 
Not ArPlicable None R~'rJired 0\50 !'Ufl 2 

".2~1 Fenced Ri~t-ot-Va1 ~ith 1) Be\vcen Crossi~£s TraIn Protection am )'\."lXh"l. l'er.i\te~ El<c<:l as tor 
At-Grade Crossings Alignment Clas~ificatton 4.1' aboTe 

2) A t Cross Ings 

fl~shing Lights a~ G~tes ATP & U'S No Lhit 1 
'lashing Lithts and G"ltes ATP 0017 5050 l'!J1I 
flaming Lir;hts 300 Gales None ReqoJired 45 !'UM 2 
Traftic Si&na1 or Qtt~r lione Req'J irc<l See Footoote } 2.} 
Arpioyed DeYice 

".2.2 street Xedi&n or Side 1) Betveen Crossings !'one Required Legal Sree~ of Farallel Traffic 2.50 
Alignment vith 6" OJrb • 10 l"JH 
aoo Tence 

2) At Crossings 

Flsshlng Lights and Gates 
(Side AliEneen} On\T) 

!'or,e Required Legal Sree~ ot Parallel Tuttle 
• 10 m'H 

2.50 

Trattic Signal or ~t~er Nor.e Required Letal Specd ot Pare1lel Trettic 2 
ApproTed [)eyi ce &.It nOt to Exceed }~ IUH 

4.o?} Street ~edi.n or Side Trattic Signs} or ether Nor-~ Req'Jired Lega} Speed or Farallel Trattic 2 
Ali~ment vlth 6- CUrb Arproved DeTice a.t not to Exceed }~ YJ1I 

11.2.' Ho~n\able CUrb or Transit Traftie Signs1 or Other None l1eq'Jired Legal Speed ot Faral1el Traftie 2 
lAne A~proTed Deyice &It not to Exceed }50 fUH 

".}.I Mbed 'l'rafflc Tratlic Sign81 or Other ILne Req,ulrtd Leg~I Speed ot Farel1el tratlie ? 
ApproTed OeTiee IlIJt not to Excced }S rJH 

o\.}.2 Fe~uhhn r ... u Traftic S1&041 or Other 
Approved De"lce 

trione Req'Jhed 20 1'1111 4 

- --_.- -- - --- ~- - -- --- -

lfoleet l~ Speed is li.lted 0017 b1 yehicle or all&nsent characteristics. 
2 ProTided edeq'J,h slopping sight distance is anlhble. 
, bettie slgMl or on,er approyed deyice at crossir,gs m '2.1 right-of-v:J7 M:1 be authorhed 0:11, in spechl loutior,s. vhue 

speeds do Mt exceed 250 I'UlI (such es at £\"Uons). 
II) Lover 6peed caT be req'Jired tor IMUS raTed Ilu~ vUh n,e tr"ds. 
5) !'tni.'J. epeed 5050 XfH unless AlP I'c ATS "re provided. Y..axilll'llS ~pccd "50 iIlll u~less AiF is pro .. ided. 
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David Minister 
Transportation Agency 
County of Santa Clara 
1555 Berger Drive 
San Jose,. C~ 95112 

Donald M. Gardner 
Senior Electrical Engineer 
Southern california Rapid Tra:c.si t 
District 

425 South Main Street 
Los Angeles,. CA 9001, 

Mark Lowthia.:. 
Manager o! Maintenance 
San Diego Transit Corporation 
P. O. Box 2511 
Sen Diego,. CA 92112 

Gerald B. Leo:c.ard 
Director 
Southern California Rapid Transit 
District 

425 South Main Street 
Los Angeles,. CA 90013 

~oma.$ A. Mullaney 
Senior Civil Engineer 
San Francisco Muni Railway 
949 Presidio Avenue . 
San FranCiSCO, CA 94115 

Demo Adams 
Director,. Bureau o! Personnel 

and Sa.!'ety 
San Francisco Muni Railway 
949 Presidio Avenue 
San Francisco,. CA 94115 

Donald O. Cameron 
General Division Superintendent 
San Francisco Muni Railway 
949 Presidio Avenue 
San Francisco, CA 94115 

H. L. Stuart 
Senior Railroad Consultant 
Wyer, Dick Be Co. 
S Park Place 
Newark, New Jersey 07102 
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Toyoo Nitake 
San Francisco Muni Railway 
949 Presidio Avenue . 
San Francisco,. CA 94115 

Charles E. Zell 
Chief, Office ot Transit 
Operational Assistanee 

California Departmento!.~ransp. 
1120 NStreet . 
Sacramento, CA 95814 

Louis J. Anjeli 
San Francisco Muni Railway 
949 Presidio'" Avenue . 
San FranciSCO, CA 94115 

Walter Stull 
~etrop~litan Transportation COmQ. 
Hotel Claremo:lt 
Berkele:r, CA 94705 

Don Morgan 
Metropolitan ~ransportation C01Ilm. 
Hotel Claremont 
Berkeley, CA 9ll.705 

Bill Grottkau 
Cali£ornia Department ot Transp. 
1120 N' Street 
Sacramento', CA 95814 

Hans Korve 
Cbief Tra£fic Engineer 
DeLeuw~. Cather & Co. 
P. O.Box 7991 
San francisco, Cf... 94102 

Robert Nelson 
General Manager 
San Diego Metropolitan Transit 
Development Board 

620 C Street 
San' DiegO', CA 9210l 

Greg Thompson 
San Diego!'letrop~litan Transit 
Development Board· 

620 'C Street . 
San Diego, CA. 92101 
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P. R. Roehr 
Pacific Gas & Electric Co. 
77 Beale Street - Room 2997 
San ~ancisco, CA. 94106 

Del Z.·Brey 
State Legislature Repres. 
Brotherhoo~ of Locomotive Engrs. 
926 J Street 
Sacramento, CA 9;814 

James L. Evans 
Director 
United Tran$portatio~ Union 
921 - 11th Street - Suite 502 
Sacr~ento, CA 95814 
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