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PREFACE

The Federal Railroad Administration (FRA) has undertaken a series
of studies to facilitate the introduction of advanced high speed
guided ground transportation (HSGGT) technology to the US,
including both magnetic levitation (maglev) and steel wheel on rail
alternatives, such as the French Train a Grande Vitesse (TGV),. the
Swedish Tilt Train (X2000), or the German Intercity Express (ICE).
HSGGT technelogy options can be expected to underge public scrutiny
and env1ronmental assessment 1n order to conv1nc1ngly establish
thelr safety

Timely development of technical information requ1red for rulemaklng
initiatives is needed to ensure the public safety. An emerging
.concern that relates to the environment, worker’s and public health
and safety is that potentially adverse health effects of extra-low
frequency (ELF) electric and magnetic fields (EMF), ~commonly
associated with power transmission and distribution lines. Magnetlc
fields are of greater public concern, because they are perva51ve,
penetrate biological tissues w1thout attenuation, and are more
dlfflcult to shleld than electric fields.

To enable informed assessments and comparlsons to be made amongst
emerging and ex1st1ng technologles a thorough EMF characterization
(frequency, intensity, spatial and temporal variability, source
analysis) of all representatlve ex1st1ng and advanced electrical
transportaticn systems is ~needed. This report "is one of a
comprehensive series of studies and reports addressing the ELF EMF
safety issues for candldate HSGGT technologleS' and systems.
Electric Research and “Management, Inc. ' (ERM) was engaged to
measure, characterlze ‘and analyze the EMF~ for ‘representative
existing and advanced rail and transit systems.

This report presents data on static and alternatlng (AC) magnetic
fields and AC electric fields obtained on rail systems operating
along the Northeast Corridor (NEC), and on a branch of the New
Jersey Transit commuter rall system (with electrlflcatlon similar
to that proposed for the northern' part of the NEC). Volume I,
Analysis presents a summary of representative EMF data on ra11
system components and fac1llt1es, over a full range of operating
condltlons,'as well as a comparison with EMF ’ produced by home
appllances and common electric power dlstrlbutlon and transmission
lines. Volume II, Appendices contains detailed“EMF data files by
location, tinme, and frequency range, as well as statistics.

This report was prepared by a team of Electric Research and
Management, Inc. (ERM) personnel designated as authors for each
volume, led by Fred M. Dietrich, Program Manager and William E.
Feero, President. The technical monitor for this task and for the
entire series of reports characterizing Extreme Low Frequency (ELF)
Electric and Magnetic Fields (EMF) for rail technoclogies was Dr.
Aviva Brecher of the DOT/RSPA John A. Volpe National Transportaticn
BSystems Center (VNTSC), who manages the FRA‘s EMF Research Program.
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APPENDIX A
DESCRIPTION OF APPENDED DATA P |

The following 53 appendices contain a detailed reporting of the
‘magnetic field characteristics measured by the waveform capture
system onboard the electrified and non-electrified railroads and
near associated facilities. The data have been consolidated and
presented as efficiently as possible without resorting to summary
measures which obscure the temporal or frequency characteristics of
the magnetic fields. The analysis of summary data obtained by
collapsing the frequency spectra into a small number of relatively
broad bands or by 'collapsing the time distributions @ into
statistical parameters is found in the body of the report.

One appendix is provided for each of the 53 repetitive waveform
datasets collected during the March 30 to April 3, 1992 measurement
program along the Northeast Corridor and the North Jersey Coast
Line. Table A-1 provides a list of the datasets and relevant
parameters, and the appendix where each dataset may be found.
Appendices may also contain the following material: o

- Table of measurement parameters

- Vehicle speed profile

- Vehicle locad current profile

- Field by frequency and time plots for each field sensor
- Field by distance and tlme plot for six. frequency bands
- Summary statistics

Each of these items is described below.

Table of Measurement Parameters

Each appendix begins with a table of measurement parameters. It
identifies the dataset by number and title and gives measurement
setup code which refers to the sensor staff and reference probe
locations on the appropriate sketch of the measurement setup.
(Copies of the setup sketches are included in this appendix as
Drawings A-~1 through A-11.) The vehicle status entry indicates
whether the trains were operating during the test and includes
general comments on the mode of operation.

The next group of data on the table of measurement parameters
identifies the time during which repetitive waveform measurements
were made. Start and stop time are merely clock times for the
first and last waveform samples, respectively. During that time
period, the indicated number of waveform samples were taken. The
programmed sample interval and actual sample interval represent the
requested and actual time between successive waveform samples.
These should agree, except during those tests in which the test
engineers wanted the waveform capture system to sample as
frequently as possible. In this mode, samples are sometimes



delayed if the system is automatically adjustlng its programmable
amplifiers in response to a sudden change 1n f1e1d 1nten51ty

The table of measurement parameters also contains  various
parameters from the waveform sampling and subseguent Fourier
transformation of the waveform data that affect the 1nterpretatlon
of the magnetlc field frequency spectra. The - tabulated maxlmum
frequency and minimum frequency are center frequencies of the upper
and ‘lower components of the Fourier transform.  The spectral
bandwidth is the interval between frequency components in the
Fourier transform and ‘is effectlvely the smallest increment in
frequency that can be resolved in the frequency’ spectrum.. The
spectral bandwidth parameter is also’ important to the reader
because the intensity of" broadband magnetic field components (as
opposed to fields at unique discrete frequencies) is proportlonal
to the square root of the bandwidth. Consequently, to compare the
spectral data for broadband signals contained in these appendices
to values reported by others, one must make the approprlate
bandw1dth adjustments to the data ‘ .

The final item on the table of measurement parameters is a listing
of any m1551ng or suspect data within that partlcular dataset.

Vehlcle Speed Proflle

Durlng the magnetlc field measurements in locomotive cabs, ‘the test
englneers were occasionally able to maintain a manual log of train
speed readlngs from the vehicle's speedometer. Those data are
plotted in the vehicle speed profile' and are useful when
1nterpret1ng the changes in magnetic- field condltlons which occur
over the time of the measurements.

Locomotive load current was logged along with locomotive speed when
possible during the measurements in locomotive cabs.  Positive
current values indicate the total dc current to the four tractlon
motors while negative values indicate current to the braklng
re51stors. These proflles do not dlrectly 1nd1cate catenary
current.

Field by Fre equency and Tlme Plots for Each Sensor

The first set of data plots in each appendix is the field by
frequency and time plots for each magnetic field sensor. These
plots are described in more detail in Section 2 of this report.
The - top frame of each page shows the static magnetic field
component and time varying components up to 100 Hz. The lower
frame has the static field suppressed to show the time varying
magnetic field components in more detail. Although all of the time
varying magnetic measurements extended out to a maximum frequency
of 2560 Hz, only that portion of the spectrum containing fields of
significant amplitude was plotted. 1In some cases, supplemental
plots showing extended portions of the frequency spectrum or "blow-

A2




upgu““of portions of the time domain are 1ncluded to éhqw
interesting field characteristics in more deta11

Field by Distance and Time Plots

The nextlgroup of graphs in each appendix show the intensity of the
field in each of six frequency bands as a function of distance from
some reference point (such as floor of the vehicle, etc.) over the
time of the measurements. These graphs were.created for each set
of measurements whether the spatial distribution was . expected . to
help identify the source of the magnetic field or establish an
attenuation rate which would be useful for predicting. fleld
1nten51t1es at other distances from the source. :

The spatlal sampling of the magnetlc field level is by nece551ty
limited to only the few points where magnetlc field sensors were
placed (see the sketch of sensor locations in each appendix). From
this relatively sparse sample, the contours of the fleld by
distance and time plots were generated by a computer program which
attempts to fit a surface to the available data points. These
plots are therefore very accurate at the sensor locations but
represent a "best fit" approximation of the field levels between
sensor locations. 1In those cases where the attenuation data are
orderly and consistent, the contours are expected to be a good
approximation of reallty. However, in the cases where field values
are erratic or inconsistent between probe locations, the validity
of the contour is more uncertain at places other than the sample
locations. In evaluating these curves, the reader ‘should be
cognizant of the actual measurement locations and place. the
most credibility in the data at those locations. : :

summary Statistics

In some special cases, such as lateral profile measurements'where
datasets represent unique measurements not summarized statlstlcally
in the foregoing body of this’ report, statistical summaries of
individual datasets are included in the appendix. Those summaries
consist of tables of field strength and variability parameters and,

on occasion, are supplemented with graphlcal representatlons of
those summary data. o '
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APPENDIX B

DATASET NECO001
HOME (7TH) COACH AT WINDOW, 25 HZ

Measurement Setup Code:

Vehicle Status:

Measurement Date:

Measurement Time:

Number of Samples:
Programmed Sample Interval:

Actual Sample Interval:

Staff: 1
Drawing: A-1

Coach trip fron
Baltimore Station

March 30, 1992

Start: 10:50:06
End: 11:09:06

20
60 sec

60 sec

Fraquency Spectrum Parameters

Probe Type:

Maximum Frequency (Hz)
Minimum Frequency (Hz)

Spectral Bandwidth (Hz)

Missing or Suspect Data:

Wideband
2560
5

5

None

B-1

NEC

Reference:

BWI Station

Static

100

o

1

3

to
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APPENDIX C

DATASET NECO002
HOME (7TH} COACH AT WINDOW, 25 HZ NEC

Measurement Setup Code: Staff: 1 Reference: 3
Drawing: A-1

Vehicle Status: Train running between stations north
' of Baltimore

Measurement Date: March 30, 1992

Measurement Time: Start: 11:15:15
End: 11:21:29

Number of Samples: 61

Programmed Sample Interval: = 5 sec

Actual sample Interval: " 6.2 sec

Frequency Spectrum Parameters

Probe Type: Wideband Static
Maximum Frequency (Hz) 2560 100
Minimum Frequency (Hz) 5 0
Spectral Bandwidth (Hz)' .5 : 1
Missing or Suspect Data: None
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APPENDIX D

DATASET NECO003
HOME (7TH) COACH AT AISLE, 25 HZ NEC

Measurement Setup Code:

Vehicle Status:

Measurement Date:

Measurement Time:

Number of Samples:
Programmed Sample Interval:

Actual Sample Interval:

Staff: 2 Reference: 3
Drawing: A~1

Coach trip withcut stops - Edgewocod
to Aberdeen

March 30, 1992

Start: 11:23:17

~ End: 11:29:08

60
5 sec

5.9 sec

Frequency Spectrum Par_ameters

Probe Type:

Maximum Frequency (Hz)
Minimum Frequency (Hz)

Spectral Bandwidth (Hz)

Missing or Suspect Data:

Wideband Static
2560 100
5 0
5 1
‘None
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APPENDIX E

DATASET NECO004
HOME (7TH) COACH AT AISLE, 25 HZ NEC

Measurement Setup Code: Staff: 2 - Reference: 3
Drawing: A-1

Vehicle Status: Train running at speed - Susquehenna
Bridge to Elkton

Measurement Date: March 30, 1992

Measurement Time: . Start: 11:32:12
End: 11:41:12

Nﬁmber of Samples: 10

Programmed Sample Interval: 60 sec

Actual Sample Interval: 60 sec

Frequency ESpectrum Parameters

Probe Type: Wideband Static

. Maximum Frequency (Hz) 2560 100
Minimum Frequency. (Hz) - 5 - ]
Spectral Bandwidth (Hz) 5 , 1
Missing or Suspect Data: None
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APPENDIX F

DATASET NECO005
FRONT OF FIRST COACH AT WINDOW, 25 HZ NEC

Measurement Setup Code: Staff: 10 Reference: None
- Drawing: A-1

Vehicle Status: ~'. . Departing Wilmington Station and
s '~ accelerating
Measurement Date: ’3' “:_ March‘aoj 1992
Measurement Time: . Start: 11:56:13 
End: = 12:02:37
Number of Samples: 61 -
Programmed Sample Interval: 5 sec

Actual Sample Interval: 6.4 sec

Frequency Spectrum Parameters

Probe Type: Wideband Static
Maximum Frequency (Hz) 2560 100

Minimum Frequency (Hz) 5 0

Spectral Bandwidth (Hz) 5 1

Missing or Suspect Data: None
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APPENDIX G

DATASET NECOQ06
FRONT OF FIRST COACH AT WINDOW, 25 HZ NEC

Measurement Setup Code: ‘staff: . ' 10 Reference: None
‘ Drawing: = A-1

Vehicle Status: - o tTflp 1n£o Phlladelphla stopping at
- : " '30th Street: Statlon. at 9 minutes
into data '

Measurement Date: : 7 : March 30 1992
Measurement Time: B Start. 112:07:05

: End: . 12:18:05
Number of Sambles: ‘ 1 |
Programmed Sample Interval: 6d sec

Actual Sample Interval: 60 sec

Frequency Spectrum Parameters

Probe Type: Wideband Static
Maximum Frequency (Hz) 2560 ~ 100
Minimum Frequency (Hz) ‘ 5 , 0
Spectral Bandwidth (Hz) . . =~ .5 o
Missing or Suspect Data: ~ None
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APPENDIX H

DATASET NECO007
FRONT OF FIRST COACH AT AISLE, 25 HZ NEC

Measurement Setup Code: Staff: 9 " Reference: None
Drawing: A-1 -

Vehicle Status: | Departing 30th Street Station,

accelerating to mile post 86
Measurement Date: March 30, 1992
Measurement Time: Start: 12:22:03
’ End: 12:;27:51
Number of Samples:. | 61
Programmed Sample Interval: 5 sec
Actual Sample Interval: 5.8 sec

Frequency Spectrum Parameters

Probe Type: . Wideband Static
Maximum Frequency (Hz) 2560 100
Minimum Frequency (Hz) 5 0
Spectral Bandwidth (Hz) ‘ 5 _ 1
Missing or Suspect Data: - None
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APPENDIX I

DATASET NECOOB
FRONT OF FIRST COACH AT AISLE, 25 HZ NEC

Measurement Setup Code: . . Staff: 9 » Reference: None
> Drawing: A-1 o

Vehicle Status: y o Train . running bétweén stations,
I .passing = Frankfort Substation 3
- minutes into sample

Measurement Date: . : “ﬁarchi36;'i992
Measurement Time: - Starf; ©12:30:07 -
. . .End: 12:39;97 "‘ o - -
Number of Samples: - | “ 10
Programmed Sample Interval: 60 sec
Actual Sample Interval: 60 sec

requency Spectrum Parameters

Probe Type: Wideband Static
Maximum Frequency (Hz) “ 2560 - ‘ 100
Minimum Frequency (Hz) 5 . "‘0
Spectral Bandwidth (Hz) - ;5 E ; 1

Missing or Suspect Data: _. Nohé -
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APPENDIX J

DATASET NECO009
REAR OF FIRST COACH AT AISLE, 25 HZ NEC

Measurement Setup Code: Staff: 7 Reference: None
Drawing: A-1

Vehicle Status: ~ Train running at speed, Eddington to
Morrisville

Measurement Date: . March 36; 1592 ‘

Measurement Time: Start: 12:45:43
End: 12:55:36

Number of Samples: » 102

Programmed Sample Interval: ~ 5 sec

Actual Sample Interval: 5.9 sec

Frequency Spectrum Parameters

Probe Type: Wideband Static
Maximum Frequency (Hz) 2560 100
Minimum Frequency {Hz) 5 -0

Spectral Bandwidth (Hz) 5 1

Missing or Suspect Data: None

J-1
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APPENDIX K

DATASET NECO10
FRONT OF FIRST COACH AT AISLE, 60 HZ NEC

Measurement Setup Code: - Staff: 9 Reference: None
: Drawing: A-1

Vehicle Status: Train at speed, East River to the
' start of Metro North Territory
Measurement Date: - : - March 30, 1992
Measurement Time: ‘7 Start: 14:20:15
T End: 14:35:32
Number of Samples: ' 153
Programmed Sample Interval: . 5 sec
Actual Sample Interval: 6.0 sec

Frequency Spectrum Parameters

Probe Type: Wideband static
Maximum Frequency (Hz) 2560 - 100
Minimum Frequency (Hz) s . 0
Spectral Bandwidth (Hz) 5 _ 1
Missing or Suspect Data: Nene

K-1



|

l! 1‘ |‘J ;1(|| |

262 b 509 jeeo

rMagnet tc Flteld ¢n mG

1z

» 0

NECO1© - 1@cm ABOVE FLOOR AT EDGE OF AISLE IN THE FIRST COACH -

fee 1 Joa

fMogneltte Flald (n mG
129

YR,

S D A

o NEC@1@ - 1@cm _ABOVEFLOORAT EDCE OF AISLE IN THE F.IRST- COACH

K-2




a5
oW U}

a2 (22
PIO) 4 D)rouvbey

NECR1@ - &@cm ABOVE FLOOR AT EDGE OF AISLE IN THE FIRST COACH .

\\\\\\\\\\\\\\\\\\\\\\\\\\\

oL aaz ea!
ow vy pye) 4 a;3eubeyy

- NECR1@ - 6@cm ABOVE FLOOR AT EDGE CF AISLE IN THE FIRST COACH

K-3



tn mG
502 =

ffagne tic Fileld
g0

YR

NECO1@ - 11@cm ABOVE FLOOR ‘AT EDGE OF AISLE IN THE FIRST COACH

(tn mG
NS(Z/Z]

Pz 2z

Mognetlc Fle/d
1o

NECR1@ - 11@cm ABOVE FLOOR_AT EDGE OF AISLE IN THE FIRST COACH

- K-4



s
O u)

o2 oas
Proe) o 21 reubey

1é@cm ABOVE FLOCR AT EDGE OF AISLE IN THE FIRST COACH’ |

NECO1® -

T — e - = ., ¢

\\\\\\\\\\\\\\\\\\\\\\\\\\\\j\/ L\

0
Z/2 /5 22 o/ e 6 AA
ow vy p/e} 4 orleubeyy

T6@cm ABOVE FLOOR AT EDGE OF AISLE IN THE FIRST COACH

- NECO1O -

K-5



"]
88! 899, e85 a5z & p o

ow  u;

pLIe] 4 3))euvEey /.eoa

g

0

STATIC

EDGE OF AISLE IN THE FIRST COACH

NEC@1© -

5¢ &4
ow u;

01 & En e
pPIe) 4 2)26UvEey

‘EDGE OF AISLE IN THE FIRST COACH

5-45Hz

LOW FREQUENCY,

NECQ10Q

K-6



Jaa

25
3
& /]
~
D 3 /fﬂ
LG
\[\I\
v} ~
~ ~
LI -
N
R
[
[~
.
t =
Q
<> - == los]
(@{6 QC‘D
s
S P
éjoo':'
-~ - L,
(66'9 < “~
Sy

NEC®1® - EDGE OF AISLE IN THE FIRST COACH - POWER FREQUENCY, 5@-60Hz

Q
[\-J
Q)
SN
T 3 ﬂ
~ ~
‘0%3
S
3
W N
ey
8 N
- Q 3
m“'?
< ~
o
o J
N N
~d
J
¥
<
(.m(’e
)
c‘s

NEC@1@ - EDGE OF AISLE IN THE FIRST COACH - POWER HARMONICS, 65-300Hz

K-7



tn mG
=4

=3

Magnette Fleld

NEC@1@ - EDGE OF AISLE IN FIRST COACH - HIGH FREQUENCY 305-2560Hz

in mG
FJoo

il fq/

=0
1—7
17

Moagnettc Flel/d
7ee

?9

Y

0 o
9

%

<o >
(-] % q§b S
5 oo et
o @
e . > =)
<~ e ~ADT =
= @
= g R
- S D~
)
e

‘NEC@1® - EDGE OF AISLE IN FIRST COACH - ALL FREQUENCIES 5-2560Hz

K-8




APPENDIX L

DATASET NECO1l1l
HOME (7TH) -COACH AT AISLE, 60 HZ NEC-

Measurement Setup Code:
Vehicle Status:
Measurement Date:
Measurement Time:

Number of Samples:
Programmed Sample Interval:

Actual Sample Interval:

Staff: 4 Reference: 3
Drawing: - A-1

"Mile post 31 to Stamford - Stop at

Stamford at the 150 second point and
depart at the 250 second point

March 30, 1992

Start: . 14:55:55
End: 15:03:58

71
5 secC

6.9 sec

Frequency Spectrum Parameters

Probe Type:

Maximum Frequency (Hz)
Minimum Frequency (Hz)

Spectral Bandwidth (Hz)

Missing or Susﬁéct Data:

Wideband Static
2560 . 100
5 ) 0
5 o

None.
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APPENDIX M

DATASET NECO12
HOME (7TH) COACH AT AISLE, 60 HZ NEC

Measurement Setup Code:; Staff: 4 : Reference: 3
Drawing: A-1

Vehicle Status: Travel north from Norton Heights to
' Bridgeport, CT

Measurement Date: March 30, 1992

Measurement Time: - Start: 15:06:05
- End: 15:32:07

Number of Samples: | 27

Programmed Sample Interval: 60 sec

Actual Sample Interval: 60 sec

Frequency Spectrum Parameters

Probe_ Type: ' Wideband Static
Maximum Frequency (Hz) 2560 100
Minimum Frequency (Hz) 5 o}
Spectral Bandwidth (Hz) 5 1
Missing or Suspect Data: None
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APPENDIX N

DATASET NECO013
HOME (7TH) COACH AT WINDOW, TRANSITION FROM
60 HZ TO NON=ELECTRIFIED PORTION OF NEC

'Measurement Setup Code: staff: 5 Reference: 3
Drawing: A-1

Vehicle Status: Arrive New Haven at the 13 minute
time point and depart at the 35
minute time point

Measurement Date: March 30, 1992

Measurement Time: Start: 15:34:01
End: 16:12:24

Number of Samples: 39

Progrémmed Sample Interval: 60 sec

Actual Sample Interval: 60 secC

Frequency Spectrum Parameters

Probe Type: Wideband Static

Maximum Frequency (Hz) 2560 ‘ 100
Minimum Frequency (Hz) 5 0
Spectral Bandwidth (Hz) 5 1
Missing or Suspect Data: None
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APPENDIX O

DATASET NECO014
HOME (5TH) COACH AT AISLE, NON-ELECTRIFIED NEC

Measurement Setup Code: Staff: 4 Reference: 3
Drawing: A-1

Vehicle Status: Travel north from Guilford to Grove
Beach

Measurement Date: March 20, 1992

Measurement Time: Start: 16:15:06
End: 16:24:08

Number of Samples: 10

Programmed Sample Interval: 60 sec

Actual Sample Interval: 60 sec

Frequency Spectrum Parameters

Probe Type: Wideband Static
Maximum Frequency (Hz) ' 2560 100
Minimum Frequency (Hz) 5 0
Spectral Bandwidth (Hz) 5 1
Missing or Suspect Data: None
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APPENDIX P

DATASET NECO015
HOME (5TH)} COACH AT AISLE, NON-ELECTRIFIED NEC

Measurement Setup Code: Staff: 4 Reference: 3
Drawing: A-1

Vehicle Status: Traveling north, just south of 01ld
Saybrook

Measurement Date: March 30, 1992

Measurement Time: Start: 12:27:15
End: 12:32:55

Number of Samples: 61

Programmed Sample Interval: 5 sec

Actual Sample Interval: 5.7 sec

Frequency Spectrum Parameters

Probe Type: Wideband Static
Maximum Frequency (Hz) 2560 100

Minimum Frequency (Hz) 5 0

Spectral Bandwidth (Hz) 5 1

Missing or Suspect Data: None
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APPENDIX Q

DATASET NECO16
FRONT OF FIRST COACH AT AISLE, NON-ELECTRIFIED NEC

Measurement Setup Code: Staff: 8 + Reference: None
Drawing: A-1

Vehicle Status: ‘Traveling north toward New London
transmission lines and substation at
the 306 second time point

Measurement Date: March 30, 1992
Measurement Time: Start: 16:45:43

End: 16:52:40
Number of Samples: | 76

Programmed Sample Interval: 5 sec

Actual Sample Interval: 5.6 sec

Frequency Spectrum Parameters

Probe Typé: Wideband Static
Maximum Frequency (Hz) 2560 | 100
Minimum Frequéncy (Hz) ] , 0
Spectral Bandwidth (Hz) 5 1

Missing or Suspect Data: . None
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APPENDIX R

DATASET NECO017
HOME (5TH) COACH AT AISLE, NON-ELECTRIFIED NEC

Measurement Setup Code: Staff: 6 . Reference: 3
Drawing: A-1

Vehicle Status: . Traveling north, stop briefly at
- . Mystic at the 5 minute point
Measurement Date: | » .March 30, 1992
Measurement Time: ~_ Start: 17:06:03
End: 17:34:08
Number of Samples: - 29
Programmed Sample Interval: 60 sec
Actual Sample Interval: 60 sec

Frequency Spectrum Parameters

Probe Type: Wideband Static
Maximum Frequency (Hz) 2560 100

Minimum Frequency (Hz) 5 ' 0

Spectral Bandwidth (Hz) .5 1

Missing or Suspect Data: - = None
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APPENDIX 8

DATASET NECO1l8
VERTICAL PROFILE AT DISPATCHER'S SEAT

Measurement Setup Code: Staff: 48 Reference:
Drawing: A-2
Vehicle Status: Not applicable
Measurement Date: March 31, 1992
Measurement Time: Start: 7:55:35
End: 7:58:55
Number of Samples: 39
Programnmed Sampie Interval: 5 sec
Actual Sample Interval: 5.3 sec

Fregquency Spectrum Parameters

Probe Type: Wideband Static
Maximum Frequency (Hz) 2560 100
Minimum Fregquency (Hz) 5 ‘ 0
Spectral Bandwidth (Hz) 5 ‘ 1
Missing or Suspect Data: None

S-1
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APPENDIX T

. DATASET NEC019 ,
HORIZONTAL PROFILE AT DISPATCHER'S SEAT

Measurement Setup Codé: Staff: 49 Reference: None
Drawing: A-2

Vehicle Status: Not applicable

Measurement Date: March 31, 1992

Measurement Time: . Start: 8:00:07
End: B:02:05

Number of Samples: 24

Programmed Sample Interval: Ersec

Actual Sample Interval: 5.1 sec

Frequency Spectrum Parameters

Probe Type: Wideband Static
Maximum Frequency (Hz) 2560 100
Minimum Frequency (Hz) 5 0
Spectral Bandwidth (Hz) ‘ S 1
Missing or Suspect Data: None

T-1



295 8oy 20= a

bE

v?

£re) 4 2)reuvbey

0 ¢

NEC@1%

1@em FROM CENTER MONITOR ON ‘MAC MANACER’S CONSOLE

Ly

clL & 1 & & ) AA
vy pyer o wamtmnk&

NEC@19 -

1@cm FROM CENTER MONITOR ON MAC MANAGER”S CONSOLE

T2



o7 ooy o9z a

ow U}

ple) o4 O)jeuvbey

0 ¢

NEC212 - 6@cm FROM CENTER MONITOR ON MAC MANAGER’S CONSOLE

Y

AR

RN

AN N\ g )
N N

./«_»1,’/., @ A\

AN

N

LY
WY

X\
ok
LEAY
1)

,9%
ez g ! S@ Q.&sﬁ
oW Uy pre) . 2i1eulbéely

‘6@em FROM CENTER MONITOR ON MAC MANAGER’S CONSCLE

NEC219 -



epse oo

0=

@
QSAA

Dw vy prero 213168v8ay

NEC®19 - 11@ecm FROM CENTER MONITOR ON MAC MANAGER S CONSOLE

\IH\\\N\\:_\\T\Q\NJ\W\V./ @
a4 g g &.Qsﬁ
gw ) pre) o o) revbey

NEC@19 - 110cm FROM CENTER MONITOR ON MAC MANAGER’S CONSOLE



S w)

0
o epr 92 a ) Aﬁ

PI1el S 21 20uvbey

NECO1% -

16@cm FROM CENTER MONITOR ON MAC MANAGER’S CONSOLE

ez gt et 52 g9

ow uvj

Ple) 4 2] 10Vb0y

16@ecm FROM CENTER MONITOR ON MAC MANAGER®S CONSOLE

NECR19 -



STATIC

n,

o,
e

o
&

e
o
7

o
s

ooy oor ooz o 0 v
ow uy pre)y 2jrevbey o

NECB1F -

CENTER MONITOR ON MAC MANAGER”S CONSOLE -

N y s
g & £ Z ¢ 8 % §

ow v)

pPr1o) 4 orrevieny
o

LOW FREQ 5-45Hz

CENTER MONITOR ON MAC MGR”S CONSOLE,

NECQ12 -



tn mG
1=

gneltlc Fle!d
g 3 5 2

L]
A\
¢
¥ /o
5

>

b
NEC®19 - CENTER MONITOR ON MAC MGR”S CONSOLE, POWER FREQ 5@-60Hz

gnetlilc Flteld (n mG
g8 2 4 =5 &

'\6‘\
)
e

o

Ul
0

NEC@17 - CENTER MONITOR ON MAC MGR’S CONSOLE, POWER HARM. 65- 300H:

T-7



Fta/ld (n mG
g 3‘4

7

a

[
Jp €
o ?.;agna c

tn mG’
75

e

&

gretic Fteld

ﬁo
N

)

)

0 d?ge

<

>
NEC@19 - CENTER MONITOR ON MAC MCR’S CONSOLE, ALL FREQ B5-2560Hz



APPENDIX U

DATASET NEC020 -
VERTICAL PROFILE IN UNINTERRUPTABLE POWER SUPPLY ROCM

Measurement Setup Code: staff: ~ 50 Reference: None
‘Drawing: - A-3

Vehicle Status: Not applicable
Measurément Date: S March 31,'1992
Measurement Time:.  . ' 7-‘  Start: '8:06:52 .°

- _End: 7 8:98:50"\
Number of Samples: o 24 |
Programmed Sample Interval: 5 sec

Actual Sample Interval: 5.1 sec

 Frequency Spectrum Parameters

Probe Type: N Wideband ~ Static
Maximum Frequency (Hz) o 2569‘ ‘ 100
Minimum Frequency (Hz) 5 .0
Spectral Bandwidth (Hz) 5 _ L 1
Missing or Suspeﬁf Data: . . None



2821 988 e pes @
ow vy prer 4 o) )eubens

U ﬁs

IN FRONT OF UPS UNIT

>

" 1@em ABOVE FLOOR,

NECo20 -

g5 et or oz e; o
ow vy pre)y o)reublieyy

IN FRONT OF UPS UNIT

2.’

"1@cm ABOVE FLOOR,

NECO29 -

U-2



——\ %
298 90F 284 o & 9 ma
oQw v} pre)yy o)reuvbeyy

IN FRONT OF UPS UNIT

2.1

&@cm ABOVE FLOOR,

NECO22 -

a5 gr oL ez ¢! @

gw v}

Pr8l o 22 rouvbeyy

0 ¢

IN FRONT OF ‘UPS UNIT -

o

‘6@im ABOVE FLOOR.

NEC@22 =

U-3



a05

,QE

v}

agc a
PIO) 4 D) PBUBDLY

0 ﬁo

2/

11@cm ABOVE FLOOR,

NEC@20 -

IN FRONT OF UPS ULNIT

N

L N . ;
S\ ,_rJ—'

N W |\ !
X I./.- f"/
! TR AR
N N\ W
W, A

@
ot or oz g a sﬁ
QW ouw) pyay .y 9138088y

IN FRONT OF WPS UNIT

>-

NEC@202

118@em ABOVE FLOCOR,

U-4



o9

QE

vy

a5z Iz

P/o) o

or2evbeyy

0 ¢

IN FRONT OF UPS UNIT

>

160cm ABOVE FLOCR,

NECZ20 -

N
RN
_—

N
S N W \
1y 5 1 If',_

Sz e 5 8l 5 o2 eﬁ
ogw vy p/e) .y 2)reubey

8

16@cm ABOVE FLOOR,

IN FRONT OF UPS UNIT

o¢

NEC@22 -

U-5



tn mG
120

Fleld
Y1z /24

gnetlc

(-]

O
3 m{"@

0
L

' NEC@20 - 27 IN FRONT OF UPS UNIT - STATIC

%h - iz

: . ,;,..lllll;,‘iiiulllll”iim«:,,

v §
:“ ’ﬁﬂllllllll{l%ll%%gg@g%gﬂ

<" .
L Se @ C A

NEC@20 - 27 IN FRONT OF UPS UNIT - LOW FREQUENCY. S-'45H.

U-6



m

g g e 98 59

in

fegne tle Fileld

b @

0
2
9

OA

Q
o Ll T,
< N Wl
: Tl
Ny A
~ 7777 ""o!i“‘f;-\ . ' ? < > ”’.‘ =~
2 0 RS ISR TS
~on 'I ""‘ \.\'\"!'"
L 'I'O‘. l' SSLCS 1052095 o‘l' S32K4
0020 U025, %, 20y 22 2055 U e
o Y ¥ o
-~ ~ .-
-3
o lp
[
By
< t ®

NECO2@ - 27 IN FRONT OF UPS UNIT - POWER HARMONICS, 65-300Hz

U-7



tn mG

19 2o o 49 Se

Lo e
AT =
Yl >

o Y093,

7 <
7 g

fMoegne tilc Fle/d

0 o

0

NECR20 - 27

tn .mG

Magnettc Fte/d

0
N

OV @ 2o <90 s &2

\‘0
0
0

>

NEC@2@ - 2° IN FRONT OF UPS UNIT - ALL FREQUENCIES, 5-2560Hz

'[Jjg



APPENDIX V

DATASET NEC021
VERTICAL PROFILE AT THE PASSENGER WAITING AREA AT THE
SOUTH STATION, NON-ELECTRIFIED NEC

Measurement SetuplCQde:‘ ;  ; Stéff;fiﬁ/Aw Refefence: None
Vehicle Status: - '1 . Not aﬁplicable
Measurement Date: o .‘March 31, 1992
Measurement Time: Start: 8:25:38
End: 8:27:46
Number of SampleSQ _ 24

Programmed Sample Interval:- 5 sec

Actual Sample IntervalQ 5;6 sec

Frequency Spectrum Parameters

Probe Type: Wideband Static

Maximum Frequency (Hz) 2560 100
Minimum Frequency (Hz) , 5 s}
Spectral Bandwidth (Hz);, R 5 |
Missing or Suspect Data: None
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APPENDIX W

DATASET NECO022
VERTICAL PROFILE AT ENGINEER'S SEAT
DIESEL-ELECTRIC LOCOMOTIVE

Measurement Setup Code: Staff: 20 Reference: None
Drawing: A-4

Vehicle Status: Departing Back Bay Station and
stopping at Rte. 128 Station at the
. 180 second time point

Measurement Date: ' March 31, 1992

Measurement Time: Start: 9:23:34
End: 9:28:05

Number of Samples: 49

Programmed Sample Interval: 5 sec

Actual Sample Interval: 5.6 sec

Frequency Spectrum Parameters

Probe Type: Wideband : Static
Maximum Freguency (Hz) 2560 100
Minimum Fregquency (Hz) 5 0
Spectral Bandwidth (Hz) 5 1
Missing or Suspect Data: ~ None
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APPENDIX X

DATASET NEC023
VERTICAL PROFILE AT THE ENGINEER'S SEAT
DIESEL~ELECTRIC LOCOMOTIVE

Measurement Setup Code: Staff: ~ 20 Reference: None
Drawing: . A-4 ;

Vehicle status: S 'Statioh:stop'at Providence at the 12
~- .. and 13 minute points
Measurement Date: = - . Marchr31; 1992
Measurement Time: - - Start: 9:30:19
: © '+« . -End: 9:49:11
Number of Sampleé:, b 20
Programmed Sample Interval: . 60 sec
Actual Sémple Interval: 60 sec

Frequency 5pect;gm‘Parameters

Probe Type: Wideband Static
Maximum Frequency (Hz) 2560 © 7100
Minimum Frequency (Hz) 5 0
Spectral Bandwidth (Hz) 5 L 1
Missing or $uépébt'bdta: _ﬂ\')None
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APPENDIX Y

DATASET NECO24
HORIZONTAL PROFILE ALONG CENTERLINE OF CAB
DIESEL-ELECTRIC LOCOMOTIVE

Measurement Setup Code:
" Vehicle Status:

Measurement Date:

Measurement Time:

Number of Samples:
Programmed Sample Interval:

Actual Sample Interval:

Staff: 22 Reference:
Drawing: A-4

Train traveling south at
speed

March 31, 1992

Start: 9:57:10
End: 9:59:44

10
5 sec

17.1 sec

Frequency Spectrum Parameters

Probe Type:

Maximum Frequency (Hz)
Minimum Frequency (Hz)

Spectral Bandwidth (Hz)

Missing or Suspect Data:

Wideband Static
2560 100
5 0
5 1
-None

Y-1
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APPENDIX 2

DATASET NEC025
VERTICAL PROFILE AT FIREMAN'S SEAT
DIESEL-ELECTRIC LOCOMOTIVE

Measurement Setup Code: Staff: .23 Reference: Noné-_
R . Drawing: A-4

Vehicle Status: ' Train traveling south L at
: ' approximately constant speed -

Measurement‘bafe; _; - March 31, 1992 ‘y

Measurement Time: - | Start: 10:01:25 B
o End: 10:04:19 ; -  ui

Number of Samﬁies: ‘ 11 B

Programméd Sample intervai: 5 sec

Actual Séﬁpie Inter#al: 17.4 sec

Frequency Spectrum Parameters

Probe Type: . ‘ Wideband Static

Maximum Frequency (Hz) ‘ 2560 . | 100

Minimum Frequency (Hz) . 5 | _ : 0.
Spectral Bandwidth (Hz) : 5 1
Missing or Suspect Data: -  None
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APPENDIX AR
DATASET NECO026

VERTICAL PROFILE AT ENGINEER'S SEAT
ELECTRIC LOCOMOTIVE, 60 HZ NEC

Measurement Setup Code: Staff: 24 Reference: 25

Drawing: A-¢
Vehicle Status: o Train departing New Haven headed
west :
Measurement Date: . March 31, 1992
Measurement Time: Start: 12:29:37'
End: 12:34:30
Number of Samples: 56
Programmed Sample Interval: 5 sec
Actual Sample Interval: 5.3 sec

Frequency Spectrum Parameters

Probe Type: Wideband Staticg
Maximum Frequency (Hz) 2560 100
Minimum Freguency (Hz) 5 0
Spectral Bandwidth (Hz) 5 1
Missing or Suspect Data: None
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APPENDIX AB

DATASET NECO027
VERTICAL PROFILE AT THE FIREMAN'S SEAT
ELECTRIC LOCOMOTIVE, 60 HZ NEC

Measurement Setup Code: Staff: 26 Reference: 25
Drawing: A-4

Vehicle Status: Train traveling west without stops
Measurement Date: March 31, 1992
Measurement Time: Start: 12:37:10
End: 12:42:37
Number of Samples: 60
ProgrammedASample Interval: 5 sec
Actual Sample Interval: 5.5 sec

Fregquency Spectrum Parameters

Probe Type: Wideband Static
Maximum Frequency (Hz) 2560 100
Minimum Frequency (Hz) 5 0
Spectral Bandwidth (Hz) 5 1

Missing or Suspect Data: None
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APPENDIX AC

DATASET NECO28
HORIZONTAL PROFILE AT THE CENTERLINE OF THE CAB
ELECTRIC LOCOMOTIVE, €0 HZ NEC

Measurement Setup Code: Staff: 27 Reference: 25
Drawing: A-4
Vehicle Status: 4 Continuous travel without stops
Measurement Date: March 31, 1992
Measurement Time: Start: 12:45:01
End: 12:47:32
Number of Samples: 28

Programmed Sample Interval: 5 sec

Actual Sample Interval: 5.6 sec

Frequency Spectrum Parameters

Probe Type: Wideband ‘Static
Maximum Frequency (Hz) ‘ 2560 100
Minimum Frequency (Hz) 5 o]
Spectral Bandwidth (Hz) 5 1
Missing or Suspect Data: None
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APPENDIX AD

DATASET NECO029
VERTICAL PROFILE AT THE ENGINEER'S SEAT
ELECTRIC LOCOMOTIVE, 60 HZ NEC

Measurement Setup Code:: Staff: 24 Reference: 25
‘ Drawing: A-4

Vehicle Status: ‘ - Traveling west, stop, at Stamford at
the 21 minute point , phase breaks
at the 26 and 34 minute points

Measurement Date: 7 March 31, 1992

Measurement Time: : Start: 12:49:06
‘ End: 13:23:03

Numberlof Samples:‘l ' - 34

Programmed Sample Iﬁterval: 60 sec

Actﬁal Sample Interval: 60 sec

Fregquency Spectrum Parameters

Probe Type: »__ . Wideband - Static
Maximum Frequency_(Hz)“ - 2560 ' . 100
Minimum Frequency (Hz) o 'S ‘/ ‘ 0
Spectral Bandwidth (Hz) s 1
Missing or Suspect Data: - None

Recording was suspended while the train was stopped at
Stamford. :
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APPENDIX AE

DATASET NECO030
VERTICAL PROFILE AT THE ENGINEER'S SEAT OF THE
ELECTRIC LOCOMOTIVE AT THE TRANSITION FROM THE
60 HZ TO 25 HZ SECTIONS OF THE NEC

Measurement Setup Code: . Staff: 24 Reference: 25
Drawing: A-4

Vehicle Status: Cross from 60 Hz to 25 Hz system at
285 second point .

Measurement Date: Maréh 31, 1992

Measurement Time: Start: 13:48:55°

‘ End: 13:57:40

Number of Samples: 100

Programmed Sample Interval: 5 sec

Actual Sample Interval: 5.3 sec

Frequency Spectrum Parameters

Probe Type: Wideband Static
Maximum Frequency (Hz) 2560 100
Minimum Fregquency (Hz) 5 0
Specﬁral Bandwidth (Hz) 5 1

Missing or Suspect Data: None
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APPENDIX AF
DATASET NEC031

VERTICAL PROFILE AT THE PASSENGER WAITING AREA
OF NEW YORK'S PENN STATION - 25 HZ NEC

Measurement Setup Code: Staff: N/A Reference: N/A
Vehicle Status: Train activity at the platform level
below waiting area
Measurement Date: March 31, 1992
Measurement Time: Start: 15:03:46
End: 15:06:40
Number of Samples: 36

Programmed Sample Interval: 5 sec

Actual Sample Interval: : 5 sec

Frequency sSpectrum Parameters

Probe Type: Wideband Static
Maximum Freguency (Hz) 2560 100
Minimum Frequency (Hz) 5 0
Spectral Bandwidth (Hz) 5 1
Missing or Suspect Data: None
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APPENDIX AG

DATASET NEC032
VERTICAL PROFILE AT ENGINEER'S SEAT
ELECTRIC LOCOMOTIVE, 25 HZ NEC

Measurement Setup Code: - Staff: 24  Reference: 25
: Drawing: A-4
Vehicle Status: o Train departing Penn Station
Measurement Date: ” o | March 31, 1992
Measurement Time: Start: 15:21:25
End: 15:28:31
Number of Samples: 79
Programmed Sample Ihtervél: 5 sec
Actual Sample Interval: 5.5 sec

Frequency Bpectrum Parameters

Probe Type: Wideband Static
Maximum Frequency (Hz) 2560 100
Minimum Frequency (Hz) 5 : 0
Spectral Bandwidth (Hz) S 1
Missing or Suspect Data: None
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APPENDIX AH

DATASET NECO033
VERTICAL PROFILE AT FIREMAN'S SEAT
ELECTRIC LOCOMOTIVE CAB, 25 HZ NEC

Measurement Setup Code: Staff: 26 Reference: 25
Drawing: A-4

Vehicle Status: Enter Newark and stop at the 192
second point

Measurement Date: , March 31, 1992

Measurement Time: Start: 15:29:22
End: 15:33:05

Number of Samples: =~ . 38

Programmed Sample Interval: 5 sec

Actual Sample Interval: 6.0 sec

Frequency Spectrum Parameters

Probe Tvype: . ’ Wideband Static

Maximum Freguency (Hz) 2560 | 100
Minimum Frequency (Hz) 5 . . 0
Spectral Bandwidth (Hz) 5 : : 1
Missing or Suspect Data: None
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APPENDIX AI

: DATASET NECO034
HORIZONTAL PROFILE ALCNG CENTERLINE OF CAB
ELECTRIC LOCOMOTIVE, 25 HZ NEC

Measurement Setup Code:
Vehicle Status:

Measurement Date:

Measurement Time:

Number of Samples:
Programmed Sample Interval:

Actual Sample Interval:

Staff: 27 Reference: 25
Drawing: A-4

Departing Newark and accelerating to
105 mph

March 31, 1992

Start: 15:34:22
End: .15:39:30

60 /
5 sec

5.2 sec

Fréggencv Spectrum Parameters

Probe Type:
Maximum Frequency (Hz)
Minimum Frequency (Hz)

Spectral Bandwidth (Hz)

Missing or Suspect Data:

'Wideband Static

2560 - 100

5 | 0

5 | 1
None
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APPENDIX AJ

DATASET NECO035
VERTICAL PROFILE AT THE ENGINEER'S SEAT
ELECTRIC LOCOMOTIVE, 25 HZ NEC

Measurement Setup Code:

Vehicle Status:

Measurement Date:

Measurement Time:

Number of Samples:
Programmed Sample Interval:

Actual Sample Interval:

Staff: 24 Reference: 25
Drawing: A-4

Train traveling south with a stop at
Metrc Park at the 5 minute point and
at Trenton at the 25 minute point
March 31, 1992

Start: 15:43:31
End: 15:12:31

30
60 sec

60 sec

Frequency Spectrum Parameters

Probe Tvpe:

Maximum Frequency (Hz)
Minimum Frequency (Hz)

Spectral Bandwidth (Hz)

Missing or Suspect Data:

Wideband Static
2560 100
5 0
5 1
None
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APPENDIX 2K

DATASET NEC036
FIRST COACH AT AISLE, 25 HZ NEC

Measurement Setup Code: Staff:. 11- Reference: 12
Lo : Drawing: A-1

Vehicle Status: R Travelisouth{frém Philadelphia
Measurement Date:”n ” ‘ : ‘ March 31;i19§2 | »
- Measurement Tiﬁé:' _1“ '“7 ; Star£; 17}02:11
A End:‘ 17:23:11°
Number of Sampies;A —_— 22 |
Programmed Samplé Iﬁtervali ISO sec
Actual Sample Interval: 60 sec

Frequency Spectrum Parameters

Probe Type: Wideband Static
Maximum Frequency (Hz) 2560 ) 100
Minimum Frequency (Hz) 5 « 0

‘ ;
Spectral Bandwidth (Hz) . S . 01
Missing or Suspect Data: None
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APPENDIX AL

DATASET NECO037
VERTICAL PROFILE ON SIDEWALK OUTSIDE
PRINCETON JUNCTION 25 HZ SUBSTATION

Measurement Setup Cocde: Staff: 54 Reference: 55
Drawing: A-5
Vehicle Status: ‘ Trains passing at the 4 minute and 8
’ minute points. Commuter train
departing staticn at the 11 minute
point
Measurement Date: April 1, 1992
Measurement Time: Start: 12:58:01
: End: 13:17:01
Number of Samples: 20
Programmed Sample Interval: 60 sec
Actual Sample Interval: 60. sec

Frequency Spectrum Parameters

Probe Type: . Wideband ' Static
Maximum Frequency (Hz) ‘ 2560 100
Minimum Frequency (Hz) 5 0
Spectral Bandwidth (Hz) | 5 1
Missing or Suspect Data: - None
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APPENDIX AM

DATASET NECO038
VERTICAL PROFILE ON STATION PLATFORM
PRINCETON JUNCTION, 25 HZ NEC

Measurement Setup Code: Staff: 37 Reference: 38
Drawing: A-6

Vehicle Status: Six trains pass (one AMTRAK at 1350
seconds) three of which stop at
station. Large field at the 600
second point is a train leaving the

station
Measurement Date: April 1, 1992
Measurement Time: | Start: 13:42:36
End: 14:16:15
Number of Samples: 317
Programmed Sample Interval: 5 sec
Actual Sample Interval: 6.4 sec

Frequency Spectrum Parameters

Probe Type: | Wideband Static
Maximum Frequency (Hz) 2560 100
Minimum Frequency (Hz) 5 ' 0
Spectral Bandwidth (Hz) 5 1
Missing or Suspect Data: None
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APPENDIX AN

: DATASET NECO039
VERTICAL PROFILE AT THE WAYSIDE, 25 HZ NEC

Measurement Setup Code: Staff: 29 Reference: 30
‘Drawing: A~-7

Vehicle Status: o AMTRAK passing from the north at 50
seconds and commuter approaching
from the north at 200 seconds

MeasurementHDateirf‘] o April 1}‘1992

Measurement Time: . 'f; k . Start: 14:37:34
: End: 14:40:56

Number of Samples: 29

Programmed Sample Interval: 5 secC

Actual Sample Interval: 7.2 sec

Frequency Spectrum Parameters

Probe Type: Wideband ~ Static

Maximum Frequency (Hz) 2560 ’ 100
Minimum Frequency (Hz) 5 0
Spectral Bandwidth (Hz) 5 1
Missing or Suspect Data: The staff was lying on the ground

for the first two samples.
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APPENDIX AO

DATASET NECO040
Y VERTICAL PROFILE AT THE WAYSIDE, 25 HZ NEC

Measurement Setup Code: Staff: 29 Reference: 30
Drawing: A-7

Vehicle Status: Commuter stop at station and depart
at 140 seconds - a second passes
later

Measurement Date: April 1, 1992

Measurement Time: Start: 14:42:37

‘ End: 14:52:31

Number of Samples: 44

Programmed Sample Interval: 5 sec

Actual Sample Interval: 13.8 sec

Frequency ESpectrum Parameters

Probe Type: Wideband Static
Maximum Frequency (Hz) 2560 100
Minimum Frequency (Hz) 5 0
Spectral Bandwidth (Hz) S 1
Missing or Suspect Data: None

Staff was horizontal and perpendicular to the tracks, 1 m (3.3
ft) above ground for part of the record between 210 and 300
seconds.
" Recording was discontinued for two periods to conserve disk
space while awaiting train traffic. Hence the longer than
normal average sample interval.
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APPENDIX AP

DATASET NECO041

VERTICAL PROFILE AT WAYSIDE,

Measurement Setup dee:
Vehicle Status:

Measurement Date:

Measurement Time:

Number of Samples:
Programmed Sample Interval:

Actual Sample Interval:

60 HZ NEC

Staff: 31
Drawing: A-7

Reference: 32

Four commuter trains pass at 380,
410, 850, and 980 second time points

April 2, 1992
Start: 9:26:41
End: 9:43:24
196 |
5 sec

5.1 sec

Frequency Spectrum Parameters

Probe Type:

Maximum Frequency (Hz)
Minimum Freguency (Hz)

Spectral Bandwidth (Hz)

Missing or Suspect Data:

Wideband Static
2560 100
5 0
5 1
Nocne
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APPENDIX AQ

. DATASET NECO42
VERTICAL PROFILE ON STATION PLATFORM
NEW ROCHELLE, 60 HZ NEC

Measurement Setup Code: Staff: 39 Reference: 40
Drawing: A-6

Vehicle Status: : Various commuter trains pass or stop
at station while awaiting an AMTRAK
train

Measurement Date: April 2, 1992

Measurement Time: Start: 10:26:05
End: 10:47:30

Number of Samples: 169

Programmed Sample Interval: 5 sec

Actual Sample Interval: 7.6 sec

Frequency Spectrum Parameters

Probe Type: Wideband  static
Maximum Frequency (Hz)} 2560 100
Minimum Frequency (Hz) 5 ' 0
Spectral Bandwidth (Hz) 5 1
Missing or Suspect Data: None

Recording was discontinued briefly to conserve disk space
while awaiting train traffic. Hence, the longer than normal
average sample interval.
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APPENDIX AR

DATASET NECO043
VERTICAL PROFILE ON STATION PLATFORM
NEW ROCHELLE, 60 HZ NEC

Measurement Setup Code: Staff: 39 Reference: 40
Drawing: A-6

Vehicle Status: AMTRAK enters station from the south
then departs near the end of the
record. Two commuters stop earlier

Measurement Date: April 2, 1992

Measurement Time: Start: 11:16:59
End: 11:59:50

Number of Samples: | 168

Programmed Sample Interval: 5 sec

Actual Sample Interval: 15.4 sec

Fregggncv Spectrum Parameters

Probe Type: 7  ”‘ - ‘Wideband Static

Maximum Frequency (Hz) = © 2560 . 100
Minimum Fregquency (Hz) S 5 0
Spectral Bandwidth (Hz) - 5 1
Missing or Suspect Data: _ The staff was lying on the platform

for the first two samples.
Recording was suspended for approximately 28 minutes to

conserve disk space while awalting a delayed AMTRAK train.
Hence, the longer than normal sample interval.
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APPENDIX AS

DATASET NEC044
HORIZONTAL PROFILE AWAY FROM SUBSTATION FENCE
MT. VERNON STATION AND 60 HZ EUBSTATION

Measurement Setup Code:

Vehicle Status:
Measurement Date:

Measurement Time:

Number of Samples:
Programmed Sample Interval:

Actual Sample Interval:

Staff: 41 ° Reference: None
Drawing: A-8

No trains passed during the test
April 2, 1992

Start: 12:40:30
End: 12:41:25

12
5 sec

5 sec

Frequency Spectrum Parameters

Probe Type:

Maximum Frequency (Hz)
Minimum Frequency (Hz)

Spectral Bandwidth (Hz)

Missing or Suspect Data:

Wideband Static
2560 100
5 0
5 1
None
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APPENDIX AT

DATASET NECO045
HORIZONTAL PROFILES OUTSIDE THE GATE OF
THE MT. VERNON 60 HZ SUBSTATION

Measurement‘Setup‘CodéQ ¥ ] ~é£affi : '51,52* - Reference: None
.  D;awing:-‘Af§ : )
Vehicle Status: R ‘w‘fg%Nojﬁrains pﬁéSedlduring the test
Measurement Date: T““April‘z,‘IQQE
Measurement Time: Staré: 12:49:19 
‘ End: 12:50:20
Number of Sampleé:f T ) 10 :
Programmed Sample Intervai:A: 5 sec
~ Actual Sample Interval: 6.8 sec

Frequency Spectrum Parameters
Probe Type: Wideband Static
Maximum Frequency (Hz) - 2560 100
Minimum Frequency (Hz) 5 : 0
Spectral Bandwidth (Hz) . .5 ; 1
Missing or Suspect Data: ' Détaf from .ﬁhe top sensor of the

staff were 1inconsistent with data
from the other sensors in both sets

and were deleted.

Data from tests with the staff 1.5 m (5 ft) above ground

parallel to the fence (Code # 51) are. in Set 1 and data from
tests with the staff perpendlcular ‘to the fence (Cocde # 52)

are in Set 2.

i

Recording was - interrupted briefly to reorient the staff

position,
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APPENDIX AU

DATASET NECO46
VERTICAL PROFILES ON STATION PLATFORM
RED BANK, NORTH JERSEY COAST LINE

Measurement Setup Code: ' Staff:43,42,44' Reference:46,45,47.
Drawing: A-9

Vehicle Status: ' Four trains stopped at the station,
one of which was diesel-electric

Measurement Date: April 2, 1992

Measurement Time: Start: 17:31:59
End: 18:00:00

Number of Samples: 162

Programmed Sample Interval: 5 sec

Actual Sample Interval: 10.4 sec

Frequency 8pectrum Parameters

e e: Wideband Static
Haximum Frequency (Hz) 2560 100
Minimum Freguency (Hz) 5 0
Spectral Bandwidth (Hz) 5 1
Missing or Suspect Data: None

Measurements were made at the center, east end, and west end
of the station platform as part of the same dataset.
Recording was interrupted while the equipment was moved,
giving rise to larger than normal average sample intervals.
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~ APPENDIX AV
.. . DATASET NECO047 :
VERTICAL PROFILE AT THE WAYSIDE
NORTH JERSEY COAST LINE (60 HZ)

Measurement Setup Code: Staff: 33 Reference: 34
Drawing: A-7

Vehicle Status: | One train from the west passed at 40
seconds into record with no 1later
traffic

Measurement Date: ~ April 2, 1992

Measurement Time: | Start: 18:25:59

' End: 18:42:00

Number of Samples: 105

Programmed Sample Interval: 5 sec

Actual Sample Interval: 9.2 sec

Frequency. Spectrum Parameters

Probe Type: Wideband Static
Maximum Frequency (Hz) 2560 100

Minimum Frequency (Hz) 5 0

Spectral Bandwidth (Hz) 5 1

Missing or Suspect Data: None
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APPENDIX AW, BET 1

DATASET NEC048, SET 1
VERTICAL PROFILE AT THE FRONT OF THE FIRST COACH
NORTH JERSEY COAST LINE (60 H2)

Measurement Setup Code: - Staff: 17 Reference; 19
: Drawing: A-10

Vehicle Status: Travel toward Long Branch, brief
stop at Middletown from 220 to 300
second time p01nts, phase break at
105 seconds, passing another train
at 355 seconds

Measurement Date: : ' Apr11‘3, 1992

Measurement Time: - Start: 7:04:58
End: 7:11:36

Number of Samples: | 46

Programmed Sample Interval: 5 sec

Actual Sample Interval: 8.8 séc'

Frequency Spectrum Parameters

Probe Type: Wideband Static

Maximum Frequency (Hz) .. 2560 100

Minimum Frequency (Hz) o 5 0

Spectral Bandwidth (Hz) 5 7 1

Missing or Suspect Data: The top sensor on the staff (160 cm)

was inoperative.

Recording was discontinued while the sensor was moved between
recording locations produc1ng longer than normal average
sample intervals.
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APPENDIX AW, BET 2

DATASET NEC048, SET 2
HORIZONTAL PROFILE FROM THE SIDE WALL 1.1 M (3.6 FT)
ABOVE THE FLOOR AT THE FRONT OF THE FIRST COACH
NORTHE JERSEY COAST LINE (60 HZ)

Measurement Setup Code: Staff: 18 Reference: 19
Drawing: - A-10

Vehicle Status: ' Train running at normal speed

Measurement Date: . : IApril 3, 1992

Measurement Time: ‘ Start: 7:11:45
.End: 7:12:47

Number of Samples: 8 |

Programmed Sample Interval: 5 sec

Actual Sample Interval: 8.8 secf‘

Frequency Spectrum Parameters

Probe Type: Wideband Static

Maximum Frequency (Hz) ‘ 2560 100

Minimum Frequency (Hz) 3 5 _ 0

Spectral Bandwidth (Hz) | 5 | 1

Missing or Suspect Data: - The top sensor on the staff (160 cm)

. was inoperative.

Recording was discontinued while the sensor was moved between
recording locations producing longer than normal average
sample intervals.
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APPENDIX AW, SET 3

DATASET NECOC48, SET 3
HORIZONTAL PROFILE ALONG THE AISLE 1.1 M (3 6 FT)
ABOVE THE FLOOR AT THE FRONT OF THE FIRST COACH
NORTH JERSEY COAST LINE (60 HZ)

Measurement SetupNéode:p' - -ﬂStaffé* ;16 ‘Reference: 19
'~~~ ¢ Drawing: A-10
Vehicle Status: o '~‘ 5u‘ftain running at normél speed
Measurement Date: '  ‘_..Apri1 3, 1992
Measurement Time: | Start: 7:12:56
: ‘End: 7:13:32
Number of Samplés: o 5
Programmed Sample.Interval: 5 sec
Actual Sample Interval: 8.8 sec

Frequency Spectrum Parameters

Probe Type: o Wideband Static

Maximum Frequency. (Hz) . 2560 100

Minimum Frequency (Hz) 5 0

‘Spectral Bandwidth (Hz) .5 , 1

Missing or Suspect Data: The sensor at the top of the staff

‘(3 m (9.8 ft) from the front of the
coach) was inoperative.

Recording was discontinued while the sensor was moved between
recording locations produ01ng longer than normal average
sample intervals. ‘ : .
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APPENDIX AW, SET 4

DATASET NEC048, SET 4
VERTICAL PROFILE AT THE END OF THE LAST COACH
NORTH JERSEY COAST LINE (60 HZ)

Measurement Sétupfébaé:"‘ ‘Isétaff:' f 14 Réference: None
’ o i Drawing: . A-10

Vehicle Status: »'\,‘if;;>l Tfain running.at normal speed

Measurement Date: .  _ f' April 3, 199é “

Measurement Time: | © . Start: 17:13:41-
, 2 End: 17F18:24.

Number of éamples:‘ R 33 |

Programmed Sample”IntéfValz‘ 5 se§

Actual Sample Interval: 8;5 sec

Frequency Spectrum Parameters

Probe Type: ‘ Wideband Static

Maximum Frequency (Hz) . 2560 100
Minimum Frequency (Hz) o .5 .0
Spectral Bandﬁidth (Hz} 5 ff  R 1
Missing or Suspéct Data: The top sensor on the staff (160 cm)

was 1noperat ive.

Recording was dlscontlnuéd while the sensor was moved between
recording locations produc1ng longer than normal average
sample intervals.
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APPENDIX AW, BET 5

DATASET NECO48, SET 5
HORIZONTAL PROFILE FROM THE SIDE WALL 1.1 M (3.6 FT)
ABOVE THE FLOOR AT THE END OF THE LAST COACH
NORTH JERSEY COAST LINE (60 HZ)

Measurement Setup Code: Staff: 13 Reference: None
Drawing: A-10
Vehicle Status: Vehicle running at normal speed
Measurement Date: = ‘April 3, 1992
Measurement Time:jL , o -Sfart: 17118}33-
. " End: 17:21:04
Number of Samples: | ‘18
Programmed Sample Interval: 5 sec
Acﬁual Sample Interval: 8.8 sec

Frequency Spectrum Parameters

Probe Type: Wideband Static

Maximum Frequency (Hz) 2560 100

Minimum Frequency (Hz) 5 0

Spectral Bandwidth (Hz) 5 1

Missing or Suspect Data: " The end sensor on the staff (160 cm

from the bulkhead) was inoperative.

Recording was discontinued while the sensor was moved between
recording locations producing 1longer than normal average
sample intervals,
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AFPENDIX AW, SET 6

DATASET NEC048, SET 6
HORIZONTAL PROFILE ALONG THE AISLE 1.1 M ABOVE THE FLOOR
AT THE END OF THE LAST COACH ‘
NORTH JERSEY COAST LINE (60 HZ)

Measurement Setup Code:

Vehicle Status:
Measurement Date:

Measurement Time:

Number of Samples:
Programmed Sample Interval:

Actual Sample Interval:

Staff: 15 Reference: None
Drawing: A-10

Train running at constant speed
April 3, 1992

Start: 17:21:13
End: 17:25:12

28
5 sec

*
8.8 sec

Frequenhcy Spectrum Parameters

Probe Tvype:
Maximum Frequency (Hz)
Minimum Frequency (Hz)

Spectral Bandwidth (Hz)

-Missing or Suspect Data:

Wideband Static
2560 100
5 0
5 1

The sensor at the end of the staff
{160 cm from the end of the coach)
was inoperative.

Recording was discontinued while the sensor was moved between
recording locations producing longer than normal average

sample intervals.
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APPENDIX aAX:
DATASET NECO049

VERTICKL PROFILE AT THE ENGINEER'S SEAT
ELECTRIC LOCOMOTIVE, NORTH JERSEY CCAST LINE

Measurement Setup Code: Staff: 24 Reference: 25
: Drawing: A-4

Vehicle Status: _ Train moving slowly from the yard to
the platform

Measurement Date: April 3, 1992

Measurement Time: Start: 8:16:00
End; 8:21:22

Number of Samples: : 6

Programmed Sample Interval: 60 sec

Actual Sample Interval: 66 sec

Frequency Spectrum Parameters

Probe Type: o ~ HWideband Static
Maximum Frequency (Hz) 2560 ' 100
Minimum Frequency (Hz) 5 , 0
Spectral Bandwidth (Hz) 5 ' 1
Missing or Suspect Data: None
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APPENDIX AY

DATASET NEC050
VERTICAL PROFILE AT THE ENGINEER'S SBEAT
ELECTRIC LOCOMOTIVE, NORTH JERSEY COAST LINE

Measurement Setup Code: Staff: 24 Reference: 25
Drawing: A-4

Vehicle Status: Train standing at station until 290
seconds then begins a slow
acceleration to 50 mph (81 kph) at
445 seconds. Braking at 535 seconds

Measurement Date: April 3, 1992

Measurement Time: Start: 8:22:02
End;: 8:34:10

Number of Samples: . 86

Programmed Sample Interval: 5 sec

Actual Sample Interval: 8,6 sec

Fregquency Spectrum Parameters

Probe Type: . Wideband Static

Maximum Frequency (Hz) 2560 100
Minimum Frequency (Hz) 5 0
Spectral Bandwidth (Hz) 5 1
Missing or Suspect Data: None
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APPENDIX AZ, SET 1

~ DATASET NECO051, BET 1
HORIZONTAL PROFILE THROUGH CENTER OF THE CAB
ELECTRIC LOCOMOTIVE, NORTH JERSEY COAST LINE

Measurement Setup Code: Staff: 27 Reference:
Drawing: A-4
Vehicle Status: " Train _depafting Red Bank toward
Matawan at the 35 second point
Measurement Date: April 3, 1992
Measurement Time: Start: 8:34:54
~ End: 8:37:40
Number of Samples: 22
Programmed Sample Interval: 5 sec
Actual Sample Interval: 8.3 sec

Frequency Spectrum Parameters

Probe Type: Wideband Static
Maximum Frequency (Hz) 2560 100
Minimum Frequency (Hz) 5 0
Spectral Bandwidth (Hz) ' 5 1
Missing or Suspect Data: None

Recording was discontinued while the sensor was moved between
recording loccations producing longer than normal average

sample intervals.
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APPENDIX AZ, SET 2

DATASET NECO051, SET 2
HORIZONTAL PROFILE ACROSS THE ENGINEER'S SEAT
ELECTRIC LOCOMOTIVE, NORTH JERSEY COAST LINE

Measurement Setup Code:

Vehicle Status:
Measurement Date:

Measurement Time:

Number of Samples:
Programmed Sample Interval:

Actual Sample Interval:

Staff: 28 Reference: 25
Drawing: A-4

Train running at normal speed
April 3, 1992

Start: 8:37:57
End: 8:38:05

2
5 sec

L 4
8.3 sec

- Frequency Spectrum Parameters

Probe Type:

Maximum Frequency (Hz)
Minimum Frequency (Hz)

Spectral Bandwidth (Hz)

Missing or Suspect Data:

Wideband Statice
2560 100
5 0
5 1
None

Recording was discontinued while the sensor was moved between
recording locations producing longer than normal average

sample intervals.

AZ-17



aogs ooy pet- oo
o vy pre) 4 2)revbey

1@em FROM CENTER OF TRAIN ACROSS ENGINEER’S SEAT

SET 2 -

NECR51

o =
ow u)

a/( s
Pre) 4 o116euvbay

1@cm FROM CENTER OF TRAIN ACROSS ENGINEER'S SEAT

L SET 2 -

NECEG 1

AZ-18



Dw  uy

A P

N
oas oor ooc ooz e8! 2 ) ¢

P81 4 21 18ub8y

- SET 2 -

NECQ51

6@0cm FROM CENTER OF TRAIN ACROSS ENGINEER’S SEAT

-7 =

Quw vy

& 4 <
pPrer 4 2yreuvbeyy

NECO5 - SET 2 - 6Bcm FROM CENTER OF TRAIN ACROSS ENGINEER’S- SEAT

AZ-19



oas
L

v}

%ng ﬁ

P1e) 4y 2)78Ube,

o= a9/

11@cm FROM CENTER OF TRAIN ACROSS ENGINEER’S SEAT

SET 2 -

NEC@5

&
ow

vy

&

& '
pre] 4 91718uvbey

- NEC@51 - SET 2 --11Qcm FROM CENTER OF TRAIN ACROSS ENGINEER'S SEAT

AZ-20



oz a5t gal as

ow  u}

Mwmw%
Qg. 0 Aa

pLre) o 3)revbcy

)

16@cm FROM CENTER OF TRAIN ACROSS ENGINEER’S SEAT

NEC@B51

a/l =
Dow U}

=
£ro)

& <
2)revibeyy

16@cm FROM CENTER OF TRAIN ACROSS ENGINEER'S SEAT

- SET 2 -

NEC@5 1

AZ-21



o5z gz a5t ee! o5
ow vy pre) g Sp3euvBoy

FIREMAN"S SEAT

REFERENCE PROBE -

- SET 2 -

NECA51

&
aw v

¢ 4 <
prer 4 21 20ubeyy

FIREMAN"S SEAT

REFERENCE PROBE. -

SET 2 -

NECe51

AZ-22



ees ooy ooy oec

ow v}

pje) 4y 21160064

IZ

SET 2 - PROFILE ACROSS ENGINEER’S SEAT -

STATIC

NEC251

5 a L g a
Qw uy pye) .y 2)136uvbey

A

,ﬁ

eod

‘S SEAT - LOW FREQ,

5-45Hz

- SET 2 - PROFILE ACROSS ENGINEER

NEC@51

AZ-23



=

715

fMagnrnet te Fteld (n mGC
> 7e

= NEC@51 - SET 2 - PROFILE ACROSS ENGINEER'S SEAT - POWER FREQ, 5@-60@Hz

(in mG
7 2 = < 5

fognettc File/d

e

-NEC@B1 - SET 2 - PROFILE ACROSS ENGINEER'S SEAT - POWER HARM, 65-300H:z

AZ-24



(n mG
7.5 2.

7.

- Magnet tc Fte/d

N
N

Ve.eg o5

§

)

=a

15

Magnetic Fleld (n m&
=3 1

12

.. NEC@B1 - SET 2.- PROFILE ACROSS ENGINEER’S SEAT - "ALL FREQ, 'G:25&0H:

AZ-25



APPENDIX AZ, SET 3
DATASET NECOS51, SET 3

VERTICAL PROFILE AT THE ENGINEER'S SEAT
ELECTRIC LOCOMOTIVE, NORTH JERSEY COAST LINE

Measurement Setup Code: Stafff, .24  Reference: 25
Drawing: A-4

Vehicle Status: Train goes 'throughl periods of
acceleration and coasting

Measurement Date: . - - April 3, 1992 -

Measurement Time: Start: 8535539[aA

. End: 8143122
Number of Samples: “"35f‘
Programmed Sample Interval: 5 sec
Actual Sample Interval: 8.3 sec

Frequency Spectrum Parameters

Probe Type: Wideband Static
Maximum Frequency (Hz) 2560 , 100

Minimum Frequency (Hz) 5 5 3 .0

Spectral Bandwidth (Hz) - : |

Missing or SUSpectﬁbafa;i ;éj Ndnej5f ,

e

Recording was discontinued while the sensor was moved between
recording 1locations  preducing longer than normal average
sample intervals.
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APPENDIX BA

DATASET NEC052 :
VERTICAL PROFILE OUTSIDE THE RED BANK SUBSTATION
BENEATH THE ENTERING TRANSMISSION LINE

Measurement Setup Code: Staff: 53  ‘Reference: None
' Drawing: A-11
Vehicle Status: Trains running on the power block
Measurement Date: April 3, 1992
Measurement Time: Start: 9:52:05
End: 10:14:27
Number of Samples: 23
Programmed Sample Interval: 60 sec

Actual Sample Interval: 60 sec

Frequency Spectrum Parameters

Probe Type: Wideband Static
Maximum Frequency (Hz) 2560 100
Minimum Frequency (Hz) -5 : 0
Spectral Bandwidth (Hz) 5 1
Missing or Suspect Data: None
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APPENDIX BB

DATASET NECO053
VERTICAL PROFILE AT THE WAYSIDE
NORTH JERSEY COAST LINE (60 H3Z)

Measurement Setup Code: staff: = 35 Reference: 36
: . Drawing: —~ A-7

Vehicle Status: o . Train fromfthe east. {Long Branch)
- L passed 35 seconds Lnto the record

Measurement Date: 4 ‘”l} ‘;April 3,-1992

Measurement Time: start: 11:22:25
o End: 11:24:1%

Number of Samples: 23

Programmed Sample Interval: 5 sec

Actual Sample Interval: 5.0 sec

Frequency Spectrum Parameters

Probe Tvpe: Wideband Static
Maximum Frequency (Hz) 2560 100
Minimum Frequency (Hz) | 5 0
Spectral Bandwidth (Hz) 5 T 1
Missing or Suspect. Data: None
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