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Decision __ 9_2_9_7_4_ APR 21 laSt. 

BEFORE THE PTJ'BLIC tTI'ILITIES CCHMISSION OF THE STATE OF CALlFORNIA. 

Application of the SAN FRANCISCO ) 
BAY A.P.EA RAPID TRANSIT DISTRICI' ) 
for authority to institute ) 
revenue passenger service ~ 
utilizing the Automatic Train 
Control System for train 
separation over its lines without 
the present computer enforced ) 
train separation procedures ) 
provided under the Computer ) 
Automated Block System. ) 

------------------------~) 

Application 57727 
(Filed December 6 1977; 

amended September i5, 1978; 
Petition for MDd1fication 

filed MArch 2, 1981) 

SECOND nrrERD! OPINION 

On March 2, 1981, the Bay Area Rapid Transit District 
(BAR!) filed a petition for .odification of Decision (D.) 91846 
dated June 3, 1980.. That decision permitted "close headways" 
operations subject to certain conditions and restrictions.. By 
its petition, BART seeks an order modifying two of those conditions 
and restrictions, Ordering Paragraphs l .. D.b. and 1.D .. 4 .. , which, 
respectively, require half-speed operation whenever a loss of 
friction braking capability occurs on one or more cars and reduced 
speed operations under wet track conditions .. 

As more fully described in the petition, BAR'! has 1Iodified 
certain portions of its control systems to provide for full speed 
operation of trains with reduced friction braking capability without 
regard to weather conditions. To tmp1ement theseDOdifications, 
it is necessary to modify ~ragraph l .. D .. b .. to e1imtoAte the 
requirement of half-speed operation under reduced friction braking 
conditions and paragraph 1.D .. a .. to eliminate restrictions on use 
of full-speed commands which would no longe~.be necessary as a 
result of control system modifications. 
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Through a f1l1ng made March 25, 1981, ataff recommends 
the Coaaission grant !All'l" s petition without hearing. Staff 
clatms the modifications would significantly enhance BARr's 
service capability without creating unsafe conditions. Staff's 
recommendation is based on information supplied to the staff by 

BARr and its engineering consultant, staff's independent study 
and review of the prOf)Osed .odificat101ls, record evidence from. the 
close beadways hearings, and &Xl independent consultant employed 
by the Commissioa. 

Staff, in ita filing, commented em. the half-speed operation 
during braking loss currently mandated by -paragraph l.D .. b. even 
if only one ear has experienced braking loss.. In the ataff's view, 
the Deed to reduce train speed should be based on the loss of 
friction braking compared to the remaining braking capability 
&vailable on the train.. This test 1s realistic because each car 
brakes independently. Under such a criteria, there would be less 
of & need to reduce speed if one car in & ten-car train experienced 
braking loss, than if two car. in a five-car train suffered braking 
loss. Accordingly, staff believes it 1s proper to account for 
variable train consist lengths when conSidering train braking 
ca1>&bility.. Staff engineer. and !ART have vorked together to 
develop safe speed criteria for & specified loss of braking a8 

required by Ordering Paragraph 1. D. c. of D .. 91846.. The result 1s a 
"Cutoat Car Operations Table" aa shown in Appendix A (BART'. Attach
.ent 1 to its petition),. Pbysical -.odificatiOnB and operational 

tests of BARr vehicles to accommodate the requested methods of 
oJ)eration have been closely monitored and reviewed by the staff 
and found to be satisfactory. 

As discussed in D .. 91846, the BARr system was originally 
signaled for a 2 .. 7 miles per hour per second ~) deceleration 
rate under braking conditions. Early braking tests indicated that 
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UDder reduced vbee1-to-rail fricti,,~ conditions, e.g .. , wet tracK, 
the origfnally programmed stopping distances did Dot provide 
adeC{U&tely safe stopping distances.. Under current 'Proeedures~ a 
train 1IIUSt: operate at half normal speed if only one of ita ears 
loses braking e&"a'bility even 1:hoagh the train coald be up to 

ten ears long. !ART cla:f.as this limitation produce. & severe 

negatiye t.pact on systea schedule performance. 
To deter.aine a safe brake rate for close headways 

operation, BART performed an extensive series of braking 'Ceats 
lmder var10tta conditions.. The testa resul~ed in the reaipaling 
.of the entire BART .ystem to inaure adequate stopping distances tmder 
the close headway. -ode of operation. A complete ~esentation of 

the resignaling program "aa .. de during the hearings conducted in 
this application and is commented upon fn D. 91846 at pages 13, 
14, and 54. The rea1gnaling is based on a brake rate of 1.2 MPHPS 
for exposed (potentially wet) track and 1.6 Ml'Hl"S in are .. of 
c0gered (dry) track. 

BAR1' employed an engineering consultant, Advanced 
~eseareh and Applica~ Corporation (ARACOR) of Mountain View, 

California, to conduct analyses of train operations with reduced 
braking capability.. "Risk Assessment of BART Cutout Car Operation" 
prepared by ARACOR, provides BARr information and parameters for 
operation of trains v11:h reduced braking capability. 
F1nd;ngsof Fact 

1. Appendix A fulfills the requirement of Ordering 
Paragraph 1.I.c. of D.91846 and should be adopted. 

2. A copy of t:he petition wa.s served on a.ll parties to 
the proceeding. 

3. It. "ublic: hearing 1n this .. tter would serve no useful 
purpose. 
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4. :Because the changes in service resulting free this order 
will benefit the vablic this order should be .. de effective the 
date hereof. 
Conclusion of Law 

The requested modification of D.9l846 should be granted. 

SECOND OOERIM ORDER 

IT IS ORDERED that: 
1. Ordering Paragraphs'LD.a. and 1.D.b. of D.9l846. 

are resc.1nded ":"' ..;:'"~lt.-I' ~~ 
,;J.,N. - ~/~ /I 

2./' Bay Area Ral)id Transit District is authorized to operate 
trains with brakes cut out in accordance with the "Cutout car Operations 

Table" aDd the "Train te.cwal Guidelines",. attached hereto .. 
Appendix A. 

This order is effective today. 
Dated A?R 21 1s.e: ,. at San FranCiSCO, california. 
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e CUTOUT CAR OPE RA TI O~:S TAeL E 

TRAIN LENGTH 
3 4 5 6 7 8 9 10 

I OF 
CUTOUTS 

0 FS-' FS-' FS-' FS-' FS-1 FS-' FS .. 1 FS-1 
1 RS-3 RS-2 FS .. 1 FS .. , FS-1 FS .. , FS-1 FS-1 
2 OR-4 HS-3 RS-3 RS-2 FS-Z F'S-2 FS-Z FS-2 

3 OR-4 OR .. 4 OR-4 HS .. 3 HS-3 RS-3 FS-3 FS-3 . 
4 or more NE OR-4 OR-4 OR-4 OR-4 OR-4 OR .. 4 OR-4 

"FS" .. Fu1l Speed Operation 

"RS" - 90% of Fu11 Speed 

"HS" - Half Speed 
"OR" ... Off1 oad & Remove from Servi ce 
"NE" .. Non-Existent 
"1-4" .. !rain ~ Guidelines (see below) 

Train removal guidelines: 

1. No restriction on operation. Trains ~ay be ~ispatched into revenue· 
service in this condition. 
. .. 

2. Remove from service at the end of the day. Trains may be dispatch2d 
into revenuc service in this condition on1y o~ the same cay the 
condition occurs. Trains must be returned to condition 1 for dispatch 
into revenue service on subsequent days. . 

3. Remove from service at next yard. Tr~ins may not be dispatched into 
service in this condition. Trains must be re~urned to condition 1 
for dispatch into revenue service. 

4. Immediate passengcr off1oad and remova1 from service. 

4.1 Trains with at lea$t 50% of the friction ~ra~e~ operative sha1' 
proceed to the next station in the auto~atic ~ode at ha1f speed 

:" for passenger' off1oad. Fo110"'J~n9 offloa::. proceed off the ma~n-
1ine in the automat~c mode at half speed. 

4."2 Tr.lins \,;,~th at least 33~ 'Of. the fr'ietion bra~es o,erat'ive. but 
les.s th.)!'l 50;;. proceed in m,ilnu')1 a-: spe{'~s cor:s'istent with 9r~dc 
and tT"ilck cond,ti ons not to exec~d 'I 0 r.)p~ to the next stat''ion 
1'0'· immediate passenger Off10dd. Fo11ow\ng ofno~d. proceed 
off the main' in~ ~n road nt~nu,,'l at spcc(!s consi!;tcnt with grade 
and track conditions. 



APPENDIX A. 
A..S7'727 IALJ/jn Page 2 

Train Remova1 Guidelines (eoot:inu~d) 

4.3 Trains with 1ess th~n 33Z of the fr~ct~on brak~s o~~rative shall not 
be moved alone, and sha11 be shoved or towed"off t~~ ~ainline. 
Shoving or towing operations shall require the co~~ined consist 
to have at least 33% of the friction brakes operative. The combined 
consist shall proceed to the next station for p~ssen9cr offload at 
speeds consistent with grade and track conditio~s. not to exceed 
'0 mph. Both trains in the combined consis: shl'l :e offloadeo. 
Follo\oting offload. the combined consist sha" proce~d off the main .. 
line in road manual at speeds consistent with srade and track 
conditions. 

EXCEPTION: Three and four car ~onsists ,,6th 0:'11;1 one 
friction brake op~rative may be kovec ~t 
speeds consistent with grade ~nd trac~ 
conditions, not to exceed 10 nph. to the next 
station for passenger offload. Foll0',I'ir:g. 
offload, tra'ins sha11 be shoved or tc~ed 
off the mainline in accordance ... :ith the 
procedures set forth above. 

(END OF APPENDIX A) 
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