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> Automated Control System

Weather Station & Rail Sensors Determine How Much Heat to Apply Autonomously—"Man Out of The Loop”
Energy Savings Maximized — Heat When Needed
Additional Energy Savings beyond Flat Heater Energy Savings

» Up to 25% Additional Savings with Weather Station

» Up to 70% Additional Savings with Weather Station and Weather Forecast
Avoids Track Fires by Keeping Power Levels Where Needed
Allows for Remote and Local Override — Can Be Viewed Any Time

Can be accessed from Computer, Tablet or Enclosure
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> Dual Heating Elements, 250 W/ft X2 = 500W/ft Max

=  Second Element Acts as a Redundant Heater — Should One Fail Heat Remains

> Modulated Power — Extreme Heat (500 W/ft) for Extreme Conditions

® Blizzard MOdEe......cooevveeieeiii e Steady Wind in Excess of 25 mph

LI = To To 1y fl 1Y/ [o Yo [OOSR Heavy Snow and/or Extreme Cold & Snow

= RUush HOUr MOdE ....ccuveeieiiee et Snow & Rush Hour — Tight Headway

=  Following Snow Detection Mode ........cccceuuuerennnene. Snow Detected in Track from Departing Train

» Automated Diagnostics Report on Failed Heating Element or Sensor — Alarms & Email Chain
( Pre-Heat Allows System to Meet Temperature Requirements Within Reasonable Time Frame)

= Additional Benefit is that Less Switch Machine Adjustments Needed Since There is a Reduction of Temp Swings
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Hot rail

Forecast: Snow Prediction
Prepare the Rail (Pre-heat)

Forecast: White Frost
Heat Above Dew Point

Maintain a Minimum Rail Temperature
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Blue Point Modulated
Switch Heater Controller

Dual Element — Power Modulation with Redundancy
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Two flat elements operate alone or together

Having two heating elements provides a
redundant path in both element and channel

Modulation is controlled by need according to
weather conditions - warm to extreme — fully
automated (Pulse Width Modulation PWM)

No additional trenching needed — use existing
heating cables and separate dual heaters at a
provided Junction Box that is fused to protect
each element from each other

SAN-OMNI has “knock on” stainless steel clips
that will support dual elements

Extreme Heat, Energy Savings, Redundancy

X/

% New expanded Blue Point Functionality

X/

** Modulation and double heaters

Weather Station, Rail Sensors & Weather
Forecast Provide Optimal Automated System —
“Man Out of the Loop” capability

SAN

Electro Heat

Extreme Heat When Needed, Energy Efficient and Redundant

OMNI s
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Dual Element — Power Modulation with Redundancy

Blue Point Modulated

Switch Heater Controller
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Pulse Width Modulation (PWM) Regulates The
Duty Cycle of the Heaters to Attain a Specific
Wattage

A Single Element may not Provide Enough
Power for Extreme Conditions — Dual Elements
Provide this Extreme Power — up to 500 w/ft

The Blue Point SCADA System will Regulate the
Duty Cycle According to Need Based on
Sensors and the Attached Weather Station

Blue Point and PWM Provides for:
> Extreme Heat When Needed
» Nominal Energy Savings

» A Redundant Heating Path

SAN has Applied for a Patent on PWM for
Switch Heating

SAN

Pulse Width Modulation (PWM) — Switch Heating

OMNI -

Electro Heat
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Additonal Savings - Mastr/SIave

Intelligent pre-programmed RTU
» Energy optimized temperature settings
» Multiple weather modes

Control up to 8 switch points

Connect up to 7 Slave Cubicles

» Each slave controls and powers up to 8 switch
points

» Total up to 64 points
> Perfect for Yards

Input from:
» Weather station

> Cold and heated rail
temperature sensor

> Weather forecast

SAN

Electro Heat

OMNI
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Weather Station Control

" Heat only when necessary

= Save 60 — 70 % energy, compared to
manual systems

= Maintenance free weather station
» Wind speed
» Air temperature

» Snow detector (precipitation)
» (Air humidity)

" Hot & Cold Rail Temperature Sensors

SAN ({OMNI
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SCADA - Secure Cloud or Internally Hosted

= Secure Access & Control

= Cloud / Server
» Secure Access over External Cloud
v’ Private Cell Port
v VPN
v Authorized Users
v’ Support Internal Server Hosting

= Blue Point Access
» Access & Control via web browser or local control panel

» Personal Computer or Tablet on Any Connected Platform

SAN OMN|
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Weather Station

¥

Electro Heat

Iue Point Weaher Station and Sensors

Snow Detector

Hot & Cold Rail Temp

Ambient Temperature

Wind Detection
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| Unig Iemnts

= Flat Heater Thermal Conductivity

> Flat Heater ~ 40% contact with rail vs
tubular 15% contact with rail

= Proven reliability & long life time

» Monel 400 sheath
impervious to salt & most chemicals — 10
year warranty

» Coiled Element Allows for Expansion &
Contraction

» Unigue mechanical shock absorbent fibre
glass wrap

» Water Tight Connection (IPx7/IPx8)
» 500,000+ successful installations

= Stainless Steel Knock On Clips

SAN OMNI
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Utilize Monel 400 Sheathed Elements in Pan
Enclosure

Single & Dual Element Design
Pan Slides Under Switch Rods Easily
Stainless Steel Pan with Cross Breaks

Varied Lengths 2ft to 12 ft with Articulated
Option

Varied Wattages 100 w/ft to 300 w/ft —
Single and Double Element

SAN

Electro Heat

Dual Element Pan

OMNI
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Top 9 - Most Deployed Blue Point Systems

Customer Country Application Power First installation
Inside & Outside

Danish Railways Denmark Blue Point 200W/ft - 50V 1978
Swedish Railways Sweden Blue Point + Heating 200W/ft - 230V 1989
NSB Norway Blue Point + Heating 200W/ft - 50V 1989
Network Rail U.K. Blue Point + Heating 200W/m - 110V 1990
OBB Austria Blue Point + Heating 200W/ft - 230V 1999
Estonia Rail Estonia Blue Point 220W/ft - 230V 2002
National Rail Lithuania Blue Point + Heating 210W/ft - 220V 2003
HZ Croatia Blue Point 150w/ft — 230V 2014
PKP Poland Blue Point + Heating 150W/ft — 230V 2010

SAN

Electro Heat

OMNI
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> Controls 4 flat elements Per
Turnout and Two Pan Heaters

> Weather Station and Rail
Sensors Allow for Automated

Control — “Man Out of the Loop”

» Current Sensors Allow for Easy
Diagnostics of Elements

» Power Meter and GFI Allow for
Further Diagnostics Input

> Local & Remote Access

» System Will Alarm/Email
Selected Users when Issue
Arises — e.g. bad element or
other error

» Camera Captures Site Condition

» Database Logs Status of System
for Playback including Camera

SAN

Electro Heat

High
Power Left

AMTRAK READ Interlocking Blue Point Pilot

Weather

OMN :s
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Amtrak Read Pilot Results of Dual Heat With PWM Focused on Major Storms

1.Blizzard 1 — March 13th 2018 2 Blue Point Slides
2.Nor Easter 1 March 7th— 8t 2018 2 Blue Point Slides

3.Nor Easter 2 February 17t thru 18th, 2018 2 Blue Point Slides

4.\Varied Smaller Storms ............ 1 Slide
SAN OMNI =
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Readville Blizzard — 14.5 “ Snow
March 13th thru March 14th

Blizzard Event Began at 2:30 AM
03-13-18 — Heaters Engaged

Boost & Blizzard Mode Engaged at
5 AM — dual heat

Snow Storm Ended at 1 AM
03-14-18

Return to Preheat Mode
Average Wind Speed = 27 mph
Average Wind Gust = 41 mph

Highest Wind Gust = 48 mph

TOEETR e

DateTime G5kASignal kMode Heat [h] Battery dar " Cold * Wind L1 Volt L2 Vot | L3 Vahl | L1_Srmp

L2 fmp | L3 _Amp  Power kKW Power Iidh | .~

03132018 03:024:10 FM 3N S3G Automatic Boost GEa.4a 138 32 343 1.4 A78, T RaL- T 1604 85,2 1564 1383 r589
03.13.2018 353G Automatic Boost BB4.1 13,5 30.2 324 2,7 478,5 4TE2 T, 1604 ngs.0 156.3 138.1 el
03132018 02:32:11 PR MNS3IG Automatic Boast BH3G 136 302 324 8.1 4782 4781 4TET 1604 1250 1563 1389

03.13.2018 021712 PM EINEL Automatic Boot [EX 154 304 324 98 ATLT AR | 4T3 | 1606 1889 1563 1389
03.13.2010 02:02:12 P#1 ETET Avtomatic Boost 5034 13,5 0z | 324 36 AT ATED | 4763 1586 1888 156.2 136,6
03122018 01:47:13 PhA EYNET Autoenatic Blizzard T ER 126 o 324 16,1 ATTE 4781 | 4764 | 1604 126,0 1565 1390
02.13.2018 01:3207 PM EIEL Aubomabic Bhizzard [TEL 158 300 324 63 a7, 7 ATLT | 478, 15,8 788, 1564 139,0
03.13.2018 O1: 31736 Autcematic Dlizzard 6026 13,5 207 324 152 ATE,S ATT | 475, 158,8 88,8 156,3 138,2
02132018 01:02:12 P4 EYETS Autcenatic Blizzard 6824 12,6 203 224 B9 4761 4763 | 4T4E | 16008 1045 1558 1283
03132018 124712 AM EIELS Autemabic Blizzard [LER] 158 203 324 6.3 AT6.2 ATEE | ATA4 | 1610 TEEE 1558 1384
03.13.2010 123212 &AM 31736 Autcematic Dlizzard 601,9 13,5 20,1 324 8.8 4764 4775 | 4750 | 1598 188, 1 156,3 1384
02132018 121711 &AM EE!S Aatcematic Blizzard 816 13,6 288 334 a1 A77.4 4773 | 4753 | 1584 188,5 156,2 1287
03.13.2018 EIELS Autmatie Bhezard 6814 154 289 324 5.4 ATLEG ATTA | 4758 | 1614 1904 157.2 1397
03.13.2018 AN 31736 Autcmatic Blizzard 601,1 13,5 288 324 11,6 85,0 4815 | 48332 18,4 52.3 63,5 34,0
02.13.2018 11:32:11 &AM EYELS Autcmatic Snow 6809 13,6 29,1 32.4 0,0 A7E,R ATEN | 4T3E | 1612 150,3 156,6 128,9 =
03.13.2018 17:17:12 AM EINEL Automabe Snow 6806 154 205 324 0,0 a84.3 4809 | 4322 184 522 634 339
03132018 11:02:11 AR ETET Automatic Snow 00,4 13,5 295 324 0,0 AT64 4755 | 4733 160.8 88,5 1560 136,2
03122018 10:47:11 AM EYNET Avtomatic BEaost 801 126 a8 224 0,0 AT 6 AT40 | 4723 | 1581 17,7 1547 126,6
02132018 EIEL Automatic Boost G790 158 300 324 0,0 4702 ABRE | 488, 1576 86,0 153,5 134,1
03.13.2018 31736 Avtomatic Boost 670,6 13,5 300 324 0,0 70,7 ATO4 | 4888 | 1577 88,2 153,6 134.4
02.12.2018 EYNETS Avtaratic East 6794 12,6 o 324 0,0 AT16 ATI0 | 4883 | 1580 189£,5 1529 1349
02132018 EIELS Automatic Boost 679.1 158 302 324 0.0 4750 AT3T | 4T25 | 1593 1873 154.8 136,8
03.13.2018 31736 Avtomatic Boost 678,59 13,5 T F 13.4 AT,T 4T0e | 4886 | 1582 1855 153,6 1348
02.12.2018 EE!S Automatic Boast 6706 13,6 08 334 84 A71.8 4713 | 4885 | 1578 1264 1539 1250
03.13.2018 EIELS Automatic Boot 6784 155 31,5 324 8.1 avza aT2a | ama | 1582 86,4 1543 1354
03.13.2018 ETNE Autornatic Eoast 678,1 13,5 122 324 81 a718 4TI | 488,89 | 1580 186,3 1540 1350
02.13.2018 EYELS Automatic Boast 6775 13,6 2T 324 143 4723 4721 | 4709 | 1583 1865 1542 135,3
03.13.2018 EINEL Automatic Boost 6773 154 325 324 0.7 a4 4735 | 4n. 7 | 1584 1869 154.8 136,0
03.13.2018 ETET Avtomatic Boost 6771 13,5 2T | 324 8,1 a73,9 4737 | 4725 1589 1872 154.8 1364
02.13.2018 EYNET Automatic Boast G768 13,6 EE R ) a1 A74.2 AT3% | 4725 | 1586 17,2 1548 1367
02132018 0s Me Conmection 1] [} 320 320 0,0 0.0 0,0 [T 0,0 o0 0.0 0,0
03.13.2018 0F Mo Comnection 0 [ 20 32,0 0,0 0,0 0,0 0,0 0,0 oo 0,0
02.12.2018 0s Mo Cannection 0 o w0 320 0,0 0,0 oo oo 0,0 oo 0,0
02.13.2018 063040 AM 0s Me Connection Q o 320 320 0.0 0.0 [T oo 0.0 [T 0.0
03.13.2018 06:22:43 AM 0F Mo Comnection [ o 320 | 320 0,0 0,0 0.0 oo 0,0 oo 0,0
02.13.2018 AM or Ma Cannecticn o ] z0 320 0,0 0.0 oo oo 0,0 oo 0,0
03.13.2018 AR EIELS Automatic Boot 675,6 154 331 324 8.4 avza ATE3 | 4T | 1584 88T 154.0 1356
03.13.2018 06:D0:11 ARA ETNE Autornatic Eoast §75,3 13,5 333 324 7. ams 4734 | 4725 158,9 187, 1 1545 136,2
02.13.2018 05:45:12 AR EYETS Avtomatic Baast 75,1 13,6 134 324 81 Frek) A0 | 4me | 1587 1859 154.4 1358
03.13.2018 05:30:12 AM EINEL Automatic Boost 67,8 154 334 324 125 a8 AT T | 4735 | 1582 87 1550 137.0
03.13.2018 05:23:43 AR ETET Automnatic Boast 67T 13,6 334 324 10,7 a7a5 4747 | 4730 | 1502 1876 1549 136,8
02.13.2018 AN EYNET Automatic Boast G746 13,6 334 324 134 AT 6 AT4% | 4736 | 1582 178 1550 1368
02132018 EIEL Automatic Boost 6743 158 334 324 17,8 4753 ATRE | ATE | 1610 185,4 1564 138,5
03.13.2018 31736 Autcematic Dlizzard 674,1 13,5 36 324 0,7 4755 AT58 | 4747 | 1604 88,0 156,0 138,2
02.12.2018 EYETS Autcenatic Blizzard 673,8 12,6 36 324 125 4756 ATET | 4745 | 1616 185,6 156,6 128.8
02.13.2018 EIEL Autemabic Blizzard 6736 136 336 323 9.8 A75,8 ATE3 | 4TA0 | 162 188,2 63.2 (£ ]
03.13.2018 31736 Autcmatic Blizzard 6733 13,5 30 324 9.8 4758 ATe4 | 4751 161,3 190,1 156,8 138,9
02.13.2018 EIELS Aatcmatic Blizzard 6731 13,6 M0 325 188 4827 4807 | 4216 183 52,1 631 337
03.13.2018 03:56:11 31736 Automabe Snow 1 a75, 7 1612 138,7

SAN
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No Conmection Amtrak / READ

02:30:09 PM Datetime p Air temp
A0 PAS . 03.13.2018 07:45:12 PM

Rail cola
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3.2018 0&: I35 AM
.13.2018 0€:00:08 AM

March 13th, 2018 Storm Readville, MA = 14.5” Snow at 7:45 PM = .....0i orss7om

BluePoint

March 13t |, 2018 Blizzard




>

vV V VY 'V

Readville Snow Storm - 8.2 “

Snow March 7th thru March 8th

Snow Storm Event Began at 11:00
PM 03-07-18 — Heaters Engaged

Boost Mode Engaged at 5 AM —

dual heat

Snow Storm Ended at 10 AM 03-

08-18

Return to Preheat Mode

Average Wind Speed = 23 mph

Average Wind Gust = 34 mph

Highest Wind Gust = 45 mph

DateTime ESkASignal Alarm kode He=t [h] Bathery Mr ™ Caold * Wind L1 Vol
03.08.2018 HME16:11 PM 315 3G Automatss Prefest 6542 138 36,5 354k 1.8 aga.0
03.08.2018 06:01:12 FM I SAE Automatic Prebest 6542 13,5 36,7 35,6 0.0 4paz2
02.08. 2018 06:42:13 AM 28 7 3G Autamatic Boost 6506 136 A 24 0.0 4771
03.08.2018 06:27:13 AR 20 5 305 Mutomatic Eoost 6303 13.8 3.1 3. 0.0 ATGY
03.08.2018 06:12:13 AR 20 3G Autormatic Boost 650.1 135 3.3 32,5 0.0 4771
02.08.2018 05:57:12 AR 297 3G A ptamatic Boost 0.8 126 3.3 325 oo 4782
03.08.2018 03:42:13 AM 20 F 36 Mutomatic Eoost BI85 13,6 3.3 32,4 0.0 A7E1
03.08.2018 05:26:11 AR 20 F 3G HAuzormatic BEoost 648.3 13,5 3.5 324 0.0 470,0
02.08.2018 05:11:09 AR 20 7 3 Autamatic BEoost 64491 128 2.6 324 0.0 ATT6
03.08.2018 095511 AR 29 7 3G Aulomabe Sncwve 5a8.8 138 3.8 324 oo A78.5
03.08.2018 0u3:40:12 AR 20735 Automatic Snow 618,56 135 320 324 0.0 AR7.2
02.08. 2018 03:25:11 AM 28 7 3G Aubornatic Snows 648 2 136 320 24 0.0 4708
03.08.2018 5112 AR 20 5 305 Automabic Snow 6481 13.8 320 3. 0.0 a84.2
03.08.2018 20 3G Automatic Snow 647.8 135 322 324 0.0 481.0
032.08.2018 20730 Aastematic Snows 6478 13,6 P2 325 0.0 21,1
03.08.2018 307536 Automatic Snow BAG.6 13,6 327 32,4 2.7 A86,7
03.08.2018 30 73G Automatic Snow B46.3 13,5 331 32,5 0.9 4BB,5
02.08.2018 ERE Autenatic Snow 6461 128 332 3.5 3.6 4817
03.08.2018 307 3G Aulomabe Sncwve 5458 138 334 324 3.6 4a88.5
03.07.2018 30735 Automatic Snow 635,1 135 343 4.2 1.8 4753
02.07.2018 205 3G Autconatic Prebeat 63489 126 247 MT 0.9 4853
03.07.2018 3005305 Automabie Prebsest 6349 13.8 3.9 34,9 2.7 A83, 7
03.07.2018 30736 Autcmiatic Prebest 634.9 13,5 349 4.5 5.4 4p6,2
02072018 E dutoomatic Prebeat 6349 126 356 35,2 EN 485 6
03.07.2018 353G Sutomabie Prebest 6349 13,6 336 334 0.0 ag4a, 7
03.07.2018 31736 Autcmatic Prebest 6349 13,5 356 35,6 0.0 4858
02.06.2018 ELEE <] Autcmatic Probeat 63449 128 356 5.6 0.0 4844
03.06.2018 315 3G Automatss Prefest 6349 138 35,6 358 oo a83.4
03.06.2018 3 SAIE Automatic Prebest 634.8 13,5 35,6 156 0o 4811
02.06.2018 2 533G Autconatic Prebeat 6345 126 5.6 5.2 0.0 AT4T
03.06.2018 31530 Automabis Prebsest B34 13.8 346 334 0o A830
03.06.2018 31736 Autcmiatic Prebest 6344 135 358 35,6 0.0 43,0
02.06. 2018 E dutoomatic Prebeat 344 126 358 356 oo 483 6
03.06.2018 353G Sutomabie Prebest 6344 13,6 381 33,8 0.0 A84,4
03.06.2018 31736 Autcmatic Prebest 6344 135 360 356 1.8 4830
02.06.2018 ELEE <] Autcmatic Probeat 344 128 358 35.8 0.0 4831
03.06.2018 315 3G Automatss Prefest G344 138 35,8 356 1.8 a84.1
03.06.2018 3 SAIE Automatic Prebest 6344 13,5 35,6 A58 1.8 4841
02.06.2018 2 533G Autconatic Prebeat 6344 126 5.6 358 1.8 4831
03.06.2018 3530 Automabs Prebsest B34 13.8 354 338 3.6 A81,3
03.06.2018 31736 Autcmiatic Prebest 6344 135 354 g, 0.0 40,9
02.06. 2018 E dutoomatic Prebeat 344 126 354 36, oo 4809
03.06.2018 353G Sutomabie Prebest 6344 13,6 336 36,0 1.8 A81,3
03.06.2018 31736 Autcmatic Prebest 6344 135 356 35,3 T 4817
03.06.2018 07:05:10 PM ELRE <] Automiatic Probeat 6343 138 354 36,5 2.7 4721
03.06.2018 M:A8:11 P 315 3G Automatss Prefest 5] 138 354 36T 1.8 494
03.06.2018 06:32:11 FM 3 SAIE Automatic Prebest 633.8 135 354 e} 3.6 4B0.4
02.06.2018 D6:16:1.2 PMA 2 533G Autconatic Prebeat 632.8 126 5.6 are 3.6 A0, 7
03.06.2018 06:ME11 P 310530 Automabis Prebest 6338 13.8 324 3 3.6 A81.8

SAN
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March 7t thru March 8t", 2018 Snow Storm

[t Chanmel

L2 Volt | L3 Wolt | L1_Armp
433, 2 480, 2
4827 4795
ATET 4748
ATe3 47,5
47e4 4745
4731 4TE, T
47,2 4752
4TE.B 477,00
4730 4TE2
40 4rrn
4844 4853
A0 0 4733
433,7 4364
4a1,2 479,
4401 4T 0
433,56 A434,4
4852 485,95
431.8 4THE
485,00 435.6
4756 475,85
424 5 433.3
A3, 6 433,7
4854 4834
4847 420 9
A4, 0 4320
484.5 4825
4337 4217
483,00 437,00
4T85 4805
475, 1 4740
4326 430.4
4822 479,95
442 9 490 0
433,00 43,0
4823 480,00
433 3 40,3
4833.5 4374
483,00 481,00
443 2 40,3
430.4 48,7
40,0 4734
4804 47323
437,00 AT
480,5 47,5
4722 4717
4767 4773
475, 4768
4733 4TTE
430, F 4782

0.0
0,0
16,2
160.2
160,3
160,8
160, 7
161,0
164,5
161,6
106
162,0
18,6

L2 _Amp | L3_Amp Power kKW
oo oo oo
oo 0,0 0.0

1836 1557 1382
- 1336 138.1
1885 155,86 138.2
1850 156,2 139,1
35,1 1560 1380
85,3 156,3 1394
1839 1562 138.8
502 1572 1400
52,4 63.8 34.4
90, T 157.5 1406
35 63.9 3.5
91,2 157.8 141.3
1516 1580 141,5
324 63.6 3.2
52,5 63,9 34,5
91,4 1580 1417
3.5 G638 .5
1895 156.8 138, 7
o0 0.0 0.0
0o o 0o
oo 0.0 0o
0,0 0,
0.0 0,
0,0 0,0 0.0
oo 0,0 0.0
oo oo oo
51,8 63.0 33,6
1839 1564 1281
oo L 0o
oo 0.0 0o
oo 0,0 0,0
0.0 00 0o
oo 0.0 0.0
oo 0,0 0.0
oo oo oo
oo 0.0 0.0
o0 0.0 0.0
oo L 0o
oo 0.0 0o
oo 0,0 0,0
0.0 00 0o
oo 0.0 0.0
1876 155.2 1364
3.6 G2 7 33.2
oo 0.0 0.0
o0 0.0 0.0
0.0 L 0o
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EFlectro Heat

10.8.0.5

Log

Snow

Datetime

03.08.2018 06:42:09 AM

Air temp.

Boost Mode Rail cola

End Date: 04,05.2008 Rusn HFour

March 8th, 2018 Storm Readville, MA =8.1" Snow at 6:42 AM

March 7t thru March 8t Snow Storm

Rail temp.?

Rail temp.2

v
® 04.05.2018 06:06:04 AM BluePoint

OMNI
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» Readville Snow Storm - 6“ Snow e o
Februa ry 17th th ru Februa ry 18th EEMSignal Alarm Maods Heat [h] Air® Cold * Wind L1 Vaolt L2 ¥elt | L3 Vol LZ &mp | LI_Amp Power KW Powaer Efh |~

0Z.18.208 HED 353G Automabic Snow G2 136 3.3 324 0g A82A 430, 4323 3.0 B3.2 338 314753
02.18.2018 =00:11 AR 31736 Butocomatic Snowe 50409 135 36 324 o0 4749 476, 1 1BE&.8 156.3 1383 514520
02182018 06:45:12 AN MNS3IG Butomatic Snowe 5997 3.8 324 o0 4817 4TG5 ¥ 2.0 631 EER:] 512307
021820018 03E1E AR 353G Automabic Snow S84 320 324 0a A0 43,7 5 1833 135289 13507 ) et
> S n OW Sto r m Eve nt Bega n at 8 : 3 O 02.18.2018 D6:15: ETETS Autcmatic Snow 584,32 20 124 1.8 4826 480,6 52,0 63,2 338 51387,2
02.18.2018 3 N FIG Automatic Snow 56889 322 324 1.8 4753 4764 T, 1248 156.4 1287 513659
02.18.2018 31536 Aulermali Sndwve SUg, ¢ 322 3244 oo AH29 5 5 3 632 A 513440
PM 2—17—18 -_ Heaters Engaged 02.18.2018 ETIE Automatic Snaws 324 0,0 4753 156,8 513225
02182018 : EYET Automatic Snow 25 ] 0o 483 6 7 ) L6 1 6L5 513007
02.18.2018 d 7 Aulermali Sndwve 327 oo 1 oo L 51201
02.18.2018 45 K, Mo Comnection 320 0.0 0.0
02182018 Mo Comnecticn z oo
» Snow Storm Ended at 10 AM 02- | R
02.18.20MB 3 F, Sutocmmatic Snowe 32,7 0,0
02.18.2018 Autocmnatic Snow ) 331 : oo 3 3
1 8_ 1 8 02.18.2018 03:30- ; Baitcariabe Sncw 331 0.0 ] ) T 1 T 511500
02.18.20M18 :15: F, Sutocomatic Snonw 33,3 0,0 T 511800
02.18.2018 Butcomatic Snov 133 0.0 i T 3 ] 51180,0
0Z2.18.2018 g Automabi Snow 3 333 oo . 5 ey
02.18.2018 02:30: K Automatic Snow 35 331 0.0 7T, 511402
02.18.2018 5 EER] 0.0 . 1 X i3, X 511154
> Retu rn to Preheat MOde £2.18.2018 : Aubomat 328 0.0 s y 3 ] 510970
02.18.2018 i Automatic Snow 2T 0.0
02.18.2018 ] Automatic Snow E 25 oo
0Z2.18.2018 ;10 g Automabic Snow 0a
02182018 O1:040: Automatic Snow 324 0.0
> Ave ra e Wind S eed — 10 4 m h 02182018 12:45:11 ETE ] Autoenatic Snow 0.0
g p - . p 02.18.2018 12:3E11 A 3153C Automabic Snow 0a
02.18.2018 12:15:11 31736 Butocomatic Snowe 322 0,0
02182018 12:00:11 MNS3IG Butomatic Snowe 22 o0
02172018 114512 FM 353G Automabic Snow 3 2 0a
A 02.17.2018 11:30:12 PM1 31736 Butocomatic Snowe 35 0,0
> Ave ra ge WI n d G ust = NA DR AT2018 11:15:54 P4 0s Mo Connection 00
02072018 110612 FM 31530 Automalic Snow 0a
02.17.2018 10:45:12 FM1 31736 Sutomatic Snow 0,0
02.17.20M8 10:20: N FIG Autommatic Snow oo TE, 1, x SORIT 4
g2.ar.20ma : 31536 Aulermali Sndwve EX 4 3 MEne
0 Q 02. 172018 10:00:12 PM 31735 Automatic Snow 0.0 S0T90,5
> H |gh est Wl N d G u St = 2 5 m p h 02.17.2018 09:45:12 PM 21736 Autcmatic Snow 0.0 79, ) } r 07689
02172018 0%:3E11 FM 314536 Autormal Sncwve 36 , 4 i1, L SOTAT 4
02172018 09:15:12 PRA 353G Sutocmmatic Snowe 3,6
02172018 090011 PR 753G Autocenatic Snow E ! 26
. . 02.17.2018 084512 FM g Autormal Sncwve 3 . 4.5
> See Next Sllde for Plctu re 17 0B:30:11 PR I Autcmatic Snow 35 6.3
17 2 Automatic Prebeat ’ 54

02172018 0G:A%12 FM ! Aubommaby Prebest

02.17.2018 06:30:13 FM g Autocmatic Preheat
a2.17.2018 11 P Autommatic Probeat 7
02.17.2018 E11 PR g Aubcrmabi Prelest b 3 g ]

SAN February 17t thru February 18t", 2018 Snow Storm OMN] 2
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Online : 04.05.2018 09:04:37 AM Amtrak / READ

02.18.2018 08:22:33 AM

Event Start Date : 02.01.2018 m _
LOG Datetime

NSNS
3|88

2.1
02.18.2078 01:00:10 PM
2.18.2018 12:45:10 AM
02.18.2078 12:30:05 AM
2.18.2018 12:15:09 AM
021 C

R

;

-

-

2.18.2018 11:15:
02.18.201€ 711:00:10 AM
02.18.2018 1x45:09 AM
02.18.2078 10:30:05 AM

2.18.2018 10:15:09 AM

2.168.2018 0%:15:710 AM
02.18.2018 08:45:09 AM
02.18.2078 0€:30:05 AM

§ 018 08:22:33 AM

-

02.18.2018 0O 09 PM
02.18.207

™~

alalalalalalalal2

-

i

02.18.2018 0€:00:09 AM

i

R

i

8.2018 07:00:09 AM
182078 0&:45:10 AM
= 15¢

8

02.1
2.1
2.1
021
02.18.2018 06:30:09 AM
02.18.2078 06:15:09 AM
2.1
02.1
2.1
2.1
021

INININIS
3|8

02.18.2018 05:30:09 AM

-

B..
02.18.2078 05:15:14 AM
02.18.2018 05:00:09 AM
8.2078 0O4:50:09 AM :
2.16.2078 O4:00:70 AM

02.18.2078 03:45:13 AM
02.

02.18.2018 06:00:09 AM
18.2008 05:45:10 AM

Q1818188

-

2.16.2018 03:00:08 AM
oG - —

Februéry 17 - 18, 2018 Storm 53B & 31A
Readville, MA = 6” Snow at 8:22 AM

i

04.05.2018 09:04:40 AM BluePoint

OMNI 2




Smaller Storms at Read Interlocking

»January 17th, 2018 Storm <4”
» January 30th, 2018 — Storm <2”

»February 7t Storm < 3”

SAN OMN] 2

Electro Heat Contral Technolanv Ine



lI|" 10.8.0.5

System Data (Ref. 53B)

Automatic |

Manual

CTECH "On" (Auto) »
Controlpanel - Snow sensor

Precipation » Snow *

In Ground - Snow sensors
Precipation . Snow -~
Rush hour (Workdays)

05:00 -10:00 AM
02.00 - 07.00 PM

Air temp.

Rail cold ‘ 47,5‘ F
Windspeed ﬁ mph
Battery

Main hours
Snow hoursm

Reset date ’712.19.’27017 J

Total input Main Power

L1-12
Voltage [V] [(4845]

L1

2-13 Li-13
[(4839] [(4823]

Current [A] [ 0,0J

Power [kW] .0

OverTemp - Warning:
High Airtemp.:
Preheat :

Snowing

Boost (Rush hour) :
Blizzard :

Manual / Constant
CTECH "Off"

HeartBeat On

Door open
Power 480VAC
Power 24VDC

Replace Battery

[ o0

Power Tot [kWh] |

Heat signal [h])

Manual

CTECH Alarm

Air sensor

Cold sensor

[ Online : 04.01.2018 08:28:23 AM |

Am. ~k/READ

53B (Single)
Mode - Heaters

Auto. High Airtemp

Output
BluePoint System

Rail temp.1

Rail temp.2

Threshold On

Threshold Off

Aut. Heat signal

Duty Cycle

Cycles / On

Heating

Voltage

Current

Impedance

Limit Impdance

Ground Fault Alarm
Heating Alarm
Railsensor 1 Alarm

Railsensor 2 Alarm

31A (Dual)
Mode - Heaters

Auto. High Airtemp.

PWM - Output
Duty Cycle 50%

Rail temp.3

Rail temp.4

Threshold On -58,0

Threshold Off -58,0

Aut. Heat signal

Duty Cycle

Cycles / On

Heating

Voltage

Current

Impedance

Limit Impdance

Ground Fault Alarm
Heating Alarm
Railsensor 3 Alarm

Railsensor 4 Alarm

31B (Dual, ‘overs)
Mode - He ters

Auto. High Ail >mp.

PWM - Outp
Duty Cycle 5

Rail temp.7

Rail temp.8

Threshold On

Threshold Off

Aut. Heat signal

Duty Cycle

Cycles / On

Heating

Voltage

Current

Impedance

Limit Impdance

Ground Fault Ala' 2
Heating Alarm
Railsensor 7 4larm

Rail=  .sor 8 Alarm

12A (Dual)
Mode - Heaters

Auto. High Airtemp

PWM - Output
Duty Cycle 50%

Rail temp.11

Rail temp.12

Threshold On -58,0| ©

Threshold Off -58,0

Aut. Heat signal

Duty Cycle

Cycles /On -29163

Heating - 629,2

Voltage

Current

Impedance

Limit Impdance

Ground Fault Alarm
Heating Alarm
Railsensor 11 Alarm

Railsensor 12 Alarm

h

12B (Dual)
Mode - Heaters

Auto. High Airtemp.

PWM - Output
Duty Cycle 50%

Rail temp.15

Rail temp.16

Threshold On

Threshold Off

Aut. Heat signal

Duty Cycle

Cycles / On

Heating

Voltage

Current

Impedance

Limit Impdance

Ground Fault Alarm
Heating Alarm
Railsensor 15 Alarm

Railsensor 16 Alarm

53A (Single)
Mode - Heaters

Auto. High Airtemp.

Output
BluePoint System

Rail temp.19

Rail temp.20

Threshold On

Threshold Off

Aut. Heat signal

Duty Cycle

Cycles / On

Heating

Voltage

Current

Impedance

Limit Impdance 239

Ground Fault Alarm
Heating Alarm
Railsensor 19 Alarm

Railsensor 20 Alarm

95 (Single)
Mode - Heaters

Auto. High Airtemp.

Output
BluePoint System

Rail temp.23
Rail temp.24
Threshold On

Threshold Off

Aut. Heat signal

Duty Cycle

Cycles / On

Heating

Voltage

Current

Impedance 999,9

Limit Impdance 28,5

Ground Fault Alarm
Heating Alarm
Railsensor 23 Alarm

Railsensor 24 Alarm

OMNI 2




System Data (Ref. 53B)

Automatic
.kan ual

CTECH "On" (Auto)

Controlpanel - Snow sensor

Precipation L Snow *

In Ground - Snow 5ensors
Precipation L Snow -
Rush hour (Workdays)

05:00 -10:00 AM
02.00 - 07.00 PM

Total input Main Power

L1- L2

Voltage [V] 0,0
L1

Current [A] | 00

00

Power [KW] ,

Power Tot [kWh]

Air temp. ' 00| °F

(]

Rail cold 00| °F
Windspeed 0,0| mph
Battery | 00| v

Main hours 00

L

Snow huurs| 0.0

Reset date

0,0

L]
L1-13
| 00
L3
| 00]
0,0|

Mode - Heaters

Standby Heat Off

Output
Duty Cycle 25%

Rail temp.1

Rail temp.2

Threshold On

Threshold Off

Aut. Heat signal

Duty Cycle

Mode - Heaters

Standby Heat Off

PWM - Output
Duty Cycle 25%

Rail temp.3

Rail temp.4

Threshold On

Threshold Off

Aut. Heat signal

Duty Cycle

31B (Dual/Covers)
Mode - Heaters

Standby Heat Off

PWM - Output
Duty Cycle 25%

Rail temp.7
Rail temp.8

Threshold On

Threshold Off

Aut. Heat signal

Duty Cycle




238 !S:iggle]

" Mode - Heaters 1 77

Standby H L‘:n.!t OFf

Heat signal [h] Cycles / On

OverTemp - Warning:
High Airtemp.: . ! Heating

Preheat :

Voltage

Snowing :

Current
Boost (Rush hour) :

Blizzard
Impedance

Manual / Constant

Limit Impdance
CTECH "Off"

HeartBeat On:

Door open » Manual . Ground Fault Alarm

Power 480VAC . CTECH Alarm . Heating Alarm

Power 24VDC . o - Railsensor 1 Alarm

Replace Battery » Cold sensor . Railsensor 2 Alarm

21A (Dualj}

Mode - Heaters

b:tdnrj by Heat l:_:ITf

Cycles / On

Heating

Voltage

Current

Impedance

Limit Impdance

Ground Fault Alarm

Heating Alarm

Railsensor 3 Alarm

Railsensor 4 Alarm

21B (Dual/Covers)

" Mode - Heaters |

Standby Heat Off

Cycles / On

Heating

Voltage

Current

Impedance

Limit Impdance

Ground Fault Alarm

Heating Alarm

Railsensor 7 Alarm

Railsensor 8 Alarm




AIR temp.

Wind

57.9

°F

Amtrak / READ

63,5
RSB.16

RSA.23 RSX.25

74,5 ECE)




538

Ch.1 Single

12A

PWM - Ch.4 Dual

12B

PWM - Ch.5 Dual

l 100% BluePoint l

SAN

EFlectro Heat

CTECH ON

CTECH: ON
—

CTECH OFF

53A 95

Ch.6 Single Ch.7 Single

l 100% BluePoint I l 100% BluePoint I

OMNI 2
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Air Limit
BluePoint

401 5 INz

Min. Rail

[

Wind set Wind On
60 < [y 0 LB

v

53B - Imp. 31A - Imp.

Heating Heating

Load 9|10} Load

Limit 17,9|0) Limit

Adjust Imp.

e
SAN

Electro Heat

=

Threshold Adjustments

Moisture Delay

- )

Wind Off

nnn LA
1000 1 H3=

0]
0

31B - Imp. 12A- 1

Heating Heating

1K) Load

Limit 95|0 Limit

Amtrak / READ

Location ‘

Pre Heating
[ e ]

32 35 40 45 50 55 60 65 70

Snow Heating

50

Boost Heating
I
A A A R A
45 50 55 60 65 70 75 BO 85 90

p- 12B - Imp.
Heating
Load

9.6/ 0 Limit 9,6/ 0

OMNI =0

Cantral Tochnolnav Ine




