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AGENDA

* Train Configuration

* Regulations

* Material Validation

* Emergency Egress/Ingress
e Evacuation Study

* Passenger Intercoms

* Emergency Equipment

* Emergency Markings

* Questions?



New Caltrain Trainsets

As part of the overall CalMod project Caltrain purchased 133 new
Electric Multiple Units (EMU’s) which will replace 75% of the
existing fleet. The 133 EMU’s breakdown to 19 — 7 car consists
as shown below.

Each trainset is identical: 2 cab cars, 2 bike cars, 2 coach cars and

one additional coach car that is equipped with an ADA compliant
restroom.

CAB CAR BIKES COACH COACH BIKES CAB CAR



Train Configuration

Car '8! Car 'C* Car "D" Car 'G*

B84 sants, 18 folclng suats, 2 wheelchelrs 69 seats, 1€ fulding seats, 2 wheekhals 76 seats, 13 felcing svats, max 38 bikes, 2 wheelvals 84 seats, 16 folding seats, 2 wheskhals

Car "Ev Gar 'F" Car "A"
B4 seats 16 foldhg sests, 2 wheslchals 76 seals, 13 folding seals, max 36 blkes, 2 wheekhsks 4 seats. 16 foldlng seats, Z wheekials
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ZIViod]  REGULATORY REQUIREMENTS

Electric Multiple Units (EMU’s)

. Federal Requlation FR

49 CFR Part 238 Subpart B: Passenger equipment safety standards
Windows
Rescue access

« Emergency lighting

«  Emergency communications

+ Emergency roof access

«  Markings and instructions

49 CFR Part 239 Subpart B: Passenger train emergency preparedness
Emergency preparedness plan

Emergency drills

Debriefing & critiques
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MNational Fire Protection Association (NFPA)
NFPA 130 (2017 edition): Standard for Fixed Guideway Transit and Passenger Rail




Federal Regulations

49 CFR 238.103 Fire Safety

49 CFR 238.112 Door Emergency Egress and Rescue Access
Systems

49 CFR 238.113 Emergency Window Exits
49 CFR 238.114 Rescue Access Window

49 CFR 238.115 Emergency Lighting

49 CFR 238.121 Emergency Communication
49 CFR 238.123 Emergency Roof Access

49 CFR 238.125 Marking and Instructions for Emergency
Egress and Rescue Access

49 CFR 238.127 Low-Location Emergency Exit Path Marking



FRA/NFPA Fire

Standard Test Method for Specific Optical Density of

Safety CO m p I |a nce Smoke Generated by Solid Materials

Category Function of Material Test Method Performance Criteria
All individual flexible ASTM D 3675 I,£25
cushioning materials used in
Cushioning seat cushions, mattresses, ASTM E 662 D, (1.5) < 100

mattress pads, armrests, crash

pads, and grab rail padding *© D, {4.0) <175

Seat upholstery, matiress 14 CFR 25, Appendix F, Part I (vertical |Flame time < 10 sec

ticking and covers, curtains, test) Burn length £ 6 in.
Fabrics draperies, window shades, and

woven seat cushion ASTM E 662 D, (4.0) <200

suspensions

ASTM D3675 - 17 e

Standard Test Method for Surface Flam
Flexible Cellular Material

Energy Sourc




FRA/NFPA Fire
Safety
Compliance

ASTM E162 - 16
Standard Test Method for Surface Flammability of Materials

Using a Radiant Heat Energy Source

Other vehicle
components

Seat and mattress frames, wall [ASTM E 162 159
and ceiling lining and panels,
seat and toilet shrouds, toilet ‘
seats, trays and other tables, '
partitions, shelves, opaque
e gl e
housings, articulation bellows, D, (40) 5200
exterior shells, nonmetallic
skirts, and component hoxes
and cover"
Thermal and acoustical ASTME 162 159
insulation*”
ASTM E 662 D, (4.0) €100
HVAC ducting” ASTME 162 152
ASTM I 662 D, (40) <100
Floor covcring"" ASIME 648 CRFS 5 kW/m?
ASTME 662 D, (1.5) £ 100
D, (4.0) 200
Light diffusers, windows, and | ASTME 162 15100
transparent Elastic
windscreens™ ASTM E 662 D, (15) €100

D, (40) €200




FRA/NFPA Fire

Safety

Compliance

ASTM E1109 - 18cel

Standard Test Methods for Fire Tests of Building
Construction and Materials

Elastomers™ b

1 ,
Window gaskets, door nosings,

intercar diaphragms, seal
cushion suspension
diaphragms, and roof mats

ASTM C 1166 Flame propagation £ 100 mm {4 in.)
ASTM E 662 no(1E) £ 100
D, (4.0) <200

Wire and cable

All

See 8.6.7.1.11 through 8.6.7.1.5,

See 8.6.7.11.1 through 8.6.7.1.5,

Structural
components™

Flooring,” other”

ASTM E 118

Pass




EMU Fire Barriers
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All areas within the
train that contain high
voltage are marked.

until you
have confirmation
that the power has
been removed!



EMU Power Supply
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1 Transformer 2 Power Converter 3 Pantograph 4 Main Circuit Breaker



EMU Pantograph

A 1 Toparm
N, 2 Bottom arm
3 Carbon strip
4 Hinged joint
5 Insulator
6 Base frame
7 Air bellows cylinder
8 Collector head support
9 Pantograph horn
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1. Battery

2. Battery Master Switch
3. Battery Main Battery Switch and Charger

Note: There is one 72 VDC battery in control cabinets AE13 and AE23 in cars C,
G and E. The battery consists of two battery boxes, which are arranged one
above the other in trays. In addition, the AE13 and AE23 control cabinets all
contain two synchronized battery chargers.



EMU Fire Detection Areas
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EMU Exterior Indicator Lights
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O Door station energized
Bl Local Door indication-Open
Brake applied indication

@ Smoke alarm light



EMU Train Engineer Cab

FB1
FB2
FB3
FB4
FBS
FB6
FB7

TOD | Diagnostic and EMU status

TOD Il Train operation (Includes fire detection systems)
Positive Train Control (PTC) screen

PIS/manometers (Passenger Information System)
Train radio/communication

Control, operating mode

Button for train control, signal horn



RIORITY SEATING

ease offer th ats to
e ,‘s..Him !l\)hl(y

49 CFR 238.113
Emergency Window

Exits

4 emergency exit
windows on upper level

4 emergency exit
windows on the lower
level

Emergency exit
windows on the
intermediate level that
has passenger seating

Window must be a
minimum of 26 inches
horizontally by 24
inches vertically




Emergency Window Exits
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49 CFR 238.114 Rescue Access Window

* Intermediate level: Minimum of 2 rescue access windows in a seating area.
 Main and lower level: Minimum of 1 rescue access window per side.

*  Window must be a minimum of 26 inches horizontally by 24 inches
vertically

49 CFR 238.123 Emergency Roof Access

* One emergency access point (structurally weak point) within each half of
the roof (divided from top to bottom and from left to right)
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Emergency access through
the roof is done by cutting

DEVICES.

DASHED LINE

along the “soft spot” in the < s aw .z
trains roof. The roof

construction is made up of: 1
e 2” of aluminum oz gz | SRS

e 1.5” of insulation
e 1.5” of ceiling and airduct

CAUTION
DO NOT SE FLAME CUTTING DEVICES.
WARN PASSENGERS BEFORE CUTTING,

CUT ALONG
DASHED LINE

HO GAIN ACCESS 3



49 CFR 238.112 Door Emergency Egress
and Rescue Access Systems

EMERGEN
ACCESSCY

B

To access the interior of the train - pull red handle out,
doors will release, pull outward and then push apart.



49 CFR 238.112 Door Emergency Egress
and Rescue Access Systems

EMERGENCY ACCESS
ACCESO DE EMERGENCIA

Pull handle "
= 10 release. [
I

e
Hale la manilla IE ; I"

pora liberar.

2 Manually slide
= doors open.

Mueva las puertas
manualmente.




Evacuation Study

Scenario

Evacuation over intermediate deck door with
full train to platform — 132 seconds

Evacuation over intermediate deck door with
only seats being occupied to platform — 64
seconds

Evacuation over lower deck level door with full
train to the roadbed — 164 seconds

Evacuation over lower deck level door with only
seats being occupied to the roadbed — 65
seconds

PASSENGER

EVACUATION INSTRUCTIONS

BECOME FAMILIAR WITH THE
LOCATIONS OF EMERGENCY EXITS -l

08 ; 66 a
AND EMERGENCY EQUIPMENT, ==

0g oy 'Y
DOORS =

EMERGENCY =
WINDOWS

EVACUATION ---
PATH

IN CASE OF EMERGENCY,
PLEASE REMAIN CALM AND
FOLLOW THE CREWS' INSTRUCTIONS.
PLEASE BECOME FAMILIAR WITH
THESE SIGNS.

FIRE EXTINGUISHER AND
EMERGENCY EQUIPMENT ARE
LOCATED ON TOP FLOOR.



Evacuation
Instructions

Passenger evacuation
instructions are located
near each exit door.

PASSENGER
SUACUATION INSTRUCTIONS
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Passenger Emergency Intercom

EMERGEN
INTERCOMCY

F Passenger Emergency Intercomi{PEL)

sz | Audic Contrel Head Conductor (ACH-C)

»a | Audic Conirel Head Operator (ACH-Cr)



Emergency Equipment

| -
0]
S
g
©
-
>
(©)
c
)
00
—
@
S
L

Fire Extinguisher

Pry Bar
First Aid Kit

Flashlight
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49 CFR 238.125 Marking and Instructions for Emergency
Egress and Rescue Access
49 CFR 238.127 Low-Location Emergency Exit Path Marking
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* High Performance Photo-
Luminescent (HPPL) on interior

* Retro-Reflective markings on
exterior



Emergency Egress Marking

S e ) T o

NC! Ceiling marking
IT = JESSS—— designating Location of
emergency window exit

Emergency exit
window with
instructions



HPPL Low Level Exit Path Marking

Low level path
marking at
side door exit

Exit path marking
at end doors




49 CFR 239 — Passenger Train Emergency Preparedness

239.101: Emergency Preparedness Plan
1 fire extinguisher per car

* 1 pry bar per car

1 flashlight per crew member

239.103: Passenger train emergency simulations
1 full scale drill per year

239.105: Debriefing and Critique

« Conducted within 60 days of simulation
239.107: Emergency Exits

e Markings

* Inspection, Maintenance & Repairs



QUESTIONS?
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