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ĕƟŀĽĚĺĬĽŇĪīŇś 
(Disclaimer)

ĕƟŀĴŌĸŒĬŏŀĔĽŅĶĜĭńĭĬňŘȮĶĺĴĩŉĚėŜŅĝňŘŐěĚŒħŕȮěŅĔĔĶĴĪŅĚľĸĺĚ
ľĶŊŀĪňŗĮĶŉĔļŅŒĬĔŅĶĮĶŃĝŋĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴĽĬŒěĕŀĚ
ĳŅėŏŀĔĝĬĪňŗěńħĕŉŘĬȮŏĮƦĬŏıňĵĚĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬŏıŊŗŀŒĝƟĮĶŃĔŀĭĔŅĶ
ĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚĳŅėŏŀĔĝĬŏĔňŗĵĺĔńĭőėĶĚĔŅĶŏĪƞŅĬńŘĬȮŐĸŃĵńĚœĴƞĩŊŀĺƞŅ
ŏĮƦĬĔŅĶĔŜŅľĬħĕŀĭŏĕĨľĶŊŀŏĚŊŗŀĬœĕŒħŕȮĪňŗŏĔňŗĵĺĔńĭĔŅĶėńħŏĸŊŀĔŏŀĔĝĬ

ĪńŘĚĬňŘȮĕƟŀĴŌĸŐĸŃėŜŅĝňŘŐěĚħńĚĔĸƞŅĺŀŅěĴňĔŅĶŐĔƟœĕŏĮĸňŗĵĬŐĮĸĚ
ŏıŇŗĴŏĨŇĴœħƟŒĬĳŅĵľĸńĚȮőħĵĔĶĴĪŅĚľĸĺĚĴŇœħƟŒľƟėŜŅĶńĭĶŀĚľĶŊŀėŜŅĶńĭĮĶŃĔńĬ
ŒħŕȮĶĺĴĩŉĚœĴƞĴňėĺŅĴĶńĭįŇħĝŀĭŒħŕȮĨƞŀėĺŅĴėĶĭĩƟĺĬĩŌĔĨƟŀĚĕŀĚĕƟŀĴŌĸ
ŐĸŃėŜŅĝňŘŐěĚħńĚĔĸƞŅĺ

2



Ȟ̌ȏǻ̐ȡǬȣȍȆ̦ȣȧȕȆȡ

ĸŜŅħńĭ ľńĺĕƟŀĔŅĶĬŜŅŏĽĬŀ
1 įĸĔŅĶĻŉĔļŅŐĸŃľĸńĔĔŅĶĕŀĚőėĶĚĔŅĶ

2 ŐįĬĔŅĶħŜŅŏĬŇĬőėĶĚĔŅĶ

3 ĽŅĶŃĽŜŅėńĠĕŀĚĶƞŅĚĮĶŃĔŅĻŏĝŇĠĝĺĬȮĶƞŅĚŏŀĔĽŅĶĽŜŅľĶńĭĔŅĶėńħŏĸŊŀĔŏŀĔĝĬȮŐĸŃĶƞŅĚĽńĠĠŅĶƞĺĴĸĚĪŋĬȮ

3.1 ǝ ĔĶŀĭĕƟŀĔŜŅľĬħĔŅĶŀŀĔŐĭĭŐĸŃĔƞŀĽĶƟŅĚȮ

3.2 ǝ ĔĶŀĭĕƟŀĔŜŅľĬħĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅȮ

3.3 ǝ ĶƞŅĚĽńĠĠŅĶƞĺĴĸĚĪŋĬȮ

3.4 ǝ ĔŅĶěƞŅĵėƞŅĨŀĭŐĪĬȮŐĸŃĔŅĶěńħĪŜŅĕƟŀŏĽĬŀħƟŅĬĔŅĶŏĚŇĬ

3.5 ǝ ŐĬĺĪŅĚĔŅĶĵŊŗĬĕƟŀŏĽĬŀĔŅĶĶƞĺĴĸĚĪŋĬȮ
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įĸĔŅĶĻŉĔļŅŐĸŃľĸńĔĔŅĶĕŀĚőėĶĚĔŅĶ
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2559 25662565 2567 2568

ǿȉȦǬȍȍȇǬȣȍ
ȕ̞̏ȐȨȏȂȔ̐ȡȇȨȞ̎Ȑǽȣȃ̞ 
ȧȞ̛ȆǽȡȖȍȣșȐȣȆǬȣȍ
ȗȍȦȧȇ̞ȆȚȔǬȍȦȄȖ
ȕ̞̏ȐȨȏȂȔ̐ȡȇ

ȍȣșȐȣȆǬȣȍȁ̢ǬȘȣȨȔȦ
ȏ̞ȧǿȍȣȦȞ̘ȫǿȍȐǬȣȍ ȃȣȇ 
ȝɩȍɩȖɩ ȍ̎ȏȇȔȐḘ̏Ȇ
ȍȦȞȏ̎ȣȐȍ̌ȑȨȔȦȧȡǬǽȆ 
ȝɩȁɩ 2562

ȁ̢ǬȘȣǿȏȣȇȧȞȇȣȦȕȇ
ȄȣȐȂ̐ȣȆȧȁȍȘȑǬ̞Ȏ 
ȏ̞ȁȏǬȍȍȇ ȨȔȦ
ȚȔǬȍȦȄȖȕ̞̏ȐȨȏȂȔ̐ȡȇ 
ȨȔȦȡȡǬȨȖȖ
ȍȣșȔȦȧȡ̠șȂȫǿȍȐǬȣȍ 
ȨȔ̐ȏȧȕơ̏Ȏ

ǿȉȦȍ̌ȑȇȆȃȍ̠ȗȍȦǽ̭ȇ
ȝ̞ȎȣȍȉȣȨȔȦȇ̠ȇȃ̞ȡḘ̑ȇ̌ȃ̞
ȪȞ̐Ȃ̦ȣȧȆ̞ȆȫǿȍȐǬȣȍʐ 
ȧȇ̤̏ȡȏ̌ȆȄ̠̏ ȯȱ Ȍ̌Ȇȏȣǿȇ 
25ȳȴ

  

ȗȍȦǬȣȁǬǳȍȦȄȍȏȐ
Ǭ̦ȣȞȆȂǿ̎ȣȌȍȍȇȧȆ̠șȇ
ǬȣȍȪǽ̐șȣȆșȆȃȍ̘ȖȆȄȣȐ
ȞȔȏȐȝ̞ȧȁȘȞȇȣșȧȔǻ 5
ȕȣșȄȣȐșǬȍȦȂ̌Ȗ
ȡ̭ȃȍȣǮ̞ḙ̑ǻ ǽ̎ȏȐȡḘ̑ȕȍȉ̘
ȕǭȣȆ - ȖȣȐȗȦȡ̞Ȇ

ǿȉȦǬȍȍȇǬȣȍȆȫșȖȣș
Ǭȣȍȍ̎ȏȇȔȐḘ̏ȆȍȦȞȏ̎ȣȐ
ȍ̌ȑȨȔȦȧȡǬǽȆȇ̠ȇȃ̞
ȧȞ̛ȆǽȡȖȞȔ̌ǬǬȣȍ
ȫǿȍȐǬȣȍʐ 

ȍ̌ȑȇȆȃȍ̠ǬȍȦȄȍȏȐ
ǿȇȆȣǿȇ ȧȞ̛ȆǽȡȖ
ȞȔ̌ǬǬȣȍȫǿȍȐǬȣȍʐ 
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ǿȏȣȇȧȗ̜ȆȇȣǻȡȐȫǿȍȐǬȣȍ



ĝƞĺĵĭĶĶŏĪŅĮƤĠľŅĔŅĶěĶŅěĶĨŇħĕńħĭĬĩĬĬıľĸőĵīŇĬȮŐĸŃȮĩĬĬĺŇĳŅĺħňĶńĚĽŇĨȮ
ĶŀĚĶńĭĔŅĶŏħŇĬĪŅĚĶŃľĺƞŅĚĳŅėĔĸŅĚȮĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀȮŐĸŃĳŅėŏľĬŊŀ

őėĶĚĔŅĶłȮŏĮƦĬĽƞĺĬľĬŉŗĚŒĬĔŅĶŏĝŊŗŀĴĨƞŀőėĶĚĕƞŅĵĪŅĚľĸĺĚıŇŏĻļĶŃľĺƞŅĚŏĴŊŀĚȮŒĬĔŅĶŏħŇĬĪŅĚ
ěŅĔŒěĔĸŅĚĔĶŋĚŏĪıłȮĽŌƞĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀœħƟŀĵƞŅĚĽĴĭŌĶĦƢȮ
őħĵŏĝŊŗŀĴĨƞŀĔńĭĪŅĚľĸĺĚıŇŏĻļĶŃľĺƞŅĚŏĴŊŀĚȮĽŅĵĭŅĚĮŃŀŇĬ+ĬėĶĶŅĝĽňĴŅȮ&M6)
ĽŌƞĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀȮŐĸŃŏĝŊŗŀĴĨƞŀĔńĭĪŅĚľĸĺĚŐįƞĬħŇĬľĴŅĵŏĸĕȮ10ĽŌƞĳŅėĔĸŅĚĨŀĬĭĬŐĸŃ
ĳŅėŏľĬŊŀ

ŏıŇŗĴĻńĔĵĳŅıŒĬĔŅĶŏĝŊŗŀĴĨƞŀĔŅĶŏħŇĬĪŅĚěŅĔŒěĔĸŅĚĔĶŋĚŏĪıĴľŅĬėĶœĮĽŌƞ
ĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀœħƟőħĵĨĶĚȮĝƞĺĵŒľƟĔŅĶŏħŇĬĪŅĚĴňėĺŅĴėĸƞŀĚĨńĺȮĽŃħĺĔȮĶĺħŏĶŖĺȮ
ŐĸŃĮĸŀħĳńĵĶĺĴĩŉĚĔŅĶĽĬńĭĽĬŋĬĔŇěĔĶĶĴőĸěŇĽĨŇĔĽƢŐĸŃŏĻĶļģĔŇěőħĵĶĺĴĕŀĚĮĶŃŏĪĻ
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ȏ̌ȃǭ̭ȗȍȦȕȐǿ̘ǻȡȐȫǿȍȐǬȣȍ



ĶŌĮŐĭĭĪŅĚľĸĺĚőėĶĚĔŅĶ
ĪŅĚĵĔĶŃħńĭŀŋĨĶŅĳŇĴŋĕȮĴňŐĬĺŏĽƟĬĪŅĚŀĵŌƞĭĬĩĬĬıľĸőĵīŇĬȮĸńĔļĦŃŏĮƦĬĪŅĚĵĔĶŃħńĭĨĸŀħŏĽƟĬĪŅĚ

ĨƞŅĚĶŃħńĭ
ĭŅĚĮŃŀŇĬ

ĝƞĺĚŀĬŋĽĶĦƢĽĩŅĬȮ-ĶńĚĽŇĨ ĝƞĺĚĶńĚĽŇĨȮ-ĭŅĚĮŃŀŇĬ

ĶńĚĽŇĨȮ1
ĶńĚĽŇĨȮ2

ėĸŀĚľĸĺĚ ĬĺĬėĶ ĮĶŃĨŌĬŜŘŅ
ıĶŃŀŇĬĪĶƢ

īĶĶĴĻŅĽĨĶƢȮĺœĸĵŀĸĚĔĶĦƢȮ

ŏĝŊŗŀĴĨƞŀȮ
M6

7ĔŇőĸŏĴĨĶ 22ĔŇőĸŏĴĨĶ

Central Control 
Building

Highway Police 
Station

Patrol Unit

O&M Center

Rest Stop

ĨŜŅŐľĬƞĚěńħŏĔŖĭėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚĪŅĚĕŉŘĬȮ-ĸĚ
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ȨȆȏȧȕ̐ȆȄȣȐȨȔȦȔ̌ǬȘȉȦȫǿȍȐǬȣȍ



ŀŀĔŐĭĭŐĸŃĔƞŀĽĶƟŅĚĚŅĬőĵīŅ
ĪŅĚĵĔĶŃħńĭĕĬŅħȮ4ĝƞŀĚěĶŅěĶȮŀŅĪŇȮĚŅĬĶŊŘŀĵƟŅĵĽŅīŅĶĦŌĮőĳėȮĚŅĬőėĶĚĽĶƟŅĚȮĚŅĬįŇĺĪŅĚȮ
ĚŅĬěńħěĶŅěĶĶŃľĺƞŅĚĔƞŀĽĶƟŅĚȮŏĮƦĬĨƟĬȮ

ŀŀĔŐĭĭŐĸŃĔƞŀĽĶƟŅĚĚŅĬĶŃĭĭȮĚŅĬŀŅėŅĶȮŐĸŃŀĚėƢĮĶŃĔŀĭĪňŗŏĔňŗĵĺĕƟŀĚ
~ ĚŅĬĶŃĭĭȮŀŅĪŇȮĶŃĭĭěńħŏĔŖĭėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚȮĶŃĭĭŀŜŅĬĺĵĔŅĶŐĸŃĭĶŇľŅĶěńħĔŅĶěĶŅěĶȮĶŃĭĭĔŅĶěƞŅĵĔŜŅĸńĚœĲĲƚŅȮĶŃĭĭŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶĕƟŀĴŌĸĶŃĭĭ
ĽŅīŅĶĦŌĮőĳėȮŏĮƦĬĨƟĬȮ

~ ŀŅėŅĶĮĶŃĔŀĭĕŀĚőėĶĚĔŅĶȮĮĶŃĔŀĭħƟĺĵȮĻŌĬĵƢėĺĭėŋĴĔĸŅĚȮŀŅėŅĶľĬƞĺĵĨĶĺěĔŅĶĦƢŐĸŃĔŌƟĳńĵȮŀŅėŅĶĻŌĬĵƢħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅȮŀŅėŅĶĨŜŅĶĺěĪŅĚľĸĺĚ
ŐĸŃŀŅėŅĶĮĢŇĭńĨŇĚŅĬĞƞŀĴĭŜŅĶŋĚȮĶĺĴĩŉĚěŋħıńĔĶĩ

ĚŅĬħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅȮ(O&M)
~ ħŜŅŏĬŇĬĚŅĬőėĶĚĔŅĶȮŀŅĪŇȮĭĶŇľŅĶěńħŏĔŖĭėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚȮėĺĭėŋĴŐĸŃĭĶŇľŅĶĔŅĶěĶŅěĶȮĨĶĺěĽŀĭŐįƞĬĮƚŅĵĪŃŏĭňĵĬȮĔŌƟĳńĵŐĸŃĜŋĔŏĜŇĬȮŀŜŅĬĺĵĔŅĶěĶŅěĶȮ
ĞƞŀĴĭŜŅĶŋĚőėĶĚĔŅĶȮħŜŅŏĬŇĬĚŅĬěŋħıńĔĶĩĕŀĚőėĶĚĔŅĶȮŏĮƦĬĨƟĬ

~ ĭŜŅĶŋĚĶńĔļŅőėĶĚĔŅĶȮŀŅĪŇȮĭŜŅĶŋĚĶńĔļŅĚŅĬĶŃĭĭěńħŏĔŖĭėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚȮĶŃĭĭœĲĲƚŅȮĶŃĭĭĕƟŀĴŌĸŐĸŃĨŇħĨƞŀĽŊŗŀĽŅĶȮőėĶĚĽĶƟŅĚȮŀŅėŅĶȮįŇĺěĶŅěĶŏėĶŊŗŀĚľĴŅĵ
ěĶŅěĶŐĸŃŀŋĮĔĶĦƢĚŅĬĪŅĚȮěŋħıńĔĶĩĕŀĚőėĶĚĔŅĶȮĮĶńĭĮĶŋĚĳŌĴŇĪńĻĬƢĪŅĚľĸĺĚȮŏĮƦĬĨƟĬ

ĝƞĺĚŀĬŋĽĶĦƢĽĩŅĬȮ-ĶńĚĽŇĨ ĝƞĺĚĶńĚĽŇĨȮ-ĭŅĚĮŃŀŇĬ

7ĔŇőĸŏĴĨĶ 22ĔŇőĸŏĴĨĶ
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ǻȡȖȧǻȃȐȣȆǻȡȐȧȡǬǽȆȚ̯̐ȍ̎ȏȇȔȐḘ̏Ȇ



ėĺŅĴıĶƟŀĴħƟŅĬĪňŗħŇĬŒĬıŊŘĬĪňŗĔƞŀĽĶƟŅĚĕŀĚőėĶĚĔŅĶ
ĽƞĺĬŒľĠƞŀĵŌƞĳŅĵŒĬŏĕĨĪŅĚŏħŇĴĕŀĚĔĶĴĪŅĚľĸĺĚȮĴňŏıňĵĚ
ĭŅĚĝƞĺĚĪňŗěŜŅŏĮƦĬĨƟŀĚŏĺĬėŊĬĪňŗħŇĬŏıŊŗŀĔƞŀĽĶƟŅĚĪŅĚŐĵĔĨƞŅĚ
ĶŃħńĭĭŅĚĮŃŀŇĬȮĽŜŅľĶńĭŏĮƦĬěŋħŏĝŊŗŀĴĨƞŀĔńĭőėĶĚĔŅĶĪŅĚ
ľĸĺĚıŇŏĻļľĴŅĵŏĸĕȮ6ĽŅĵĭŅĚĮŃŀŇĬȮ+ĬėĶĶŅĝĽňĴŅȮ
&ĭĶŇŏĺĦĨƞŅĚĶŃħńĭĭŅĚĮŃŀŇĬ'ȮŐĸŃĪňŗĨńŘĚĕŀĚŀŅėŅĶĻŌĬĵƢ
ėĺĭėŋĴĔĸŅĚȮ&ĭĶŇŏĺĦĞŀĵĺŇĳŅĺħňȮ76)
ĮƤěěŋĭńĬŀĵŌƞĶŃľĺƞŅĚĕŀŀĬŋĴńĨŇĶƞŅĚıĶŃĶŅĝĔķļġňĔŅ

ĔŜŅľĬħŏĕĨĪňŗħŇĬŒĬĭĶŇŏĺĦĪňŗěŃŏĺĬėŊĬĽŜŅľĶńĭĔŅĶĔƞŀĽĶƟŅĚ
őėĶĚĔŅĶ

ĭĶŇŏĺĦĨƞŅĚĶŃħńĭĭŅĚĮŃŀŇĬ

ĭĶŇŏĺĦĞŀĵĺŇĳŅĺħňȮ76 
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ȕǭȣȆȦǿȏȣȇȝȍ̐ȡȇǻȡȐȫǿȍȐǬȣȍ



30,080.80

19.40

11,955.60

ĨƟĬĪŋĬėƞŅŒĝƟěƞŅĵȮ&ĚŅĬĪŅĚ'

Investment
Cost

ĸƟŅĬĭŅĪ

O&MCost

ĸƟŅĬĭŅĪ

Start-up 
Cost

ĸƟŅĬĭŅĪ

42,055.80 
ĸƟŅĬĭŅĪ 7.60

201.7

ĨƟĬĪŋĬėƞŅŒĝƟěƞŅĵȮ&ěŋħıńĔĶĩ'

O&MCost
ĸƟŅĬĭŅĪ

InvestmentCost
ĸƟŅĬĭŅĪ

209.30
ĸƟŅĬĭŅĪ

ľĴŅĵŏľĨŋȮ:ŀƟŅĚŀŇĚĨŅĴĕƟŀĴŌĸĶŅĵĚŅĬĔŅĶĻŉĔļŅ

10

ȗȍȦȇȣȉǬȣȍȃ̐ȆḘ̏Ȇǿ̎ȣȪǽ̐Ȏ̎ȣș



őėĶĚĽĶƟŅĚŀńĨĶŅėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚįĸėŅħĔŅĶĦƢĮĶŇĴŅĦěĶŅěĶŐĸŃĶŅĵœħƟėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚ

ĮĶŃŏĳĪĵŅĬıŅľĬŃ
ŀńĨĶŅėƞŅīĶĶĴŏĬňĵĴ
įƞŅĬĪŅĚ

20ľĶŊŀȮ40 ĭŅĪ-ėńĬ

30ľĶŊŀȮ65 ĭŅĪ-ėńĬ

ĶĩĵĬĨƢȮ4ĸƟŀ

ĶĩĵĬĨƢĴŅĔĔĺƞŅȮ4ĸƟŀ

ľĴŅĵŏľĨŋ: ŀńĨĶŅėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚŏıŇŗĴĕŉŘĬĪŋĔȮ5ĮƖȮŒĬŀńĨĶŅĶƟŀĵĸŃȮ2.5 ĨƞŀĮƖ

14.2

18.2

23.9

27.4

32.0

36.2

40.9

503
644

939

1,317

1,694

2,242

2,890
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1 5 10 15 20 25 30

ĮĶŇĴŅĦěĶŅěĶĶŅĵœħƟėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚ

ĸƟŅĬėńĬ ĸƟŅĬĭŅĪ

ĮƖĪňŗ
ĶŅėŅȮĦȮĮƖŏĮƕħŒľƟĭĶŇĔŅĶ

11

ǬȣȍǿȣȂǬȣȍȉ̘ȗȍ̞ȇȣȉȎȍȣȎȍȨȔȦȍȣșȩȂ̐ǿ̎ȣȌȍȍȇȧȆ̠șȇȚ̎ȣȆȄȣȐ



ěŋħıńĔĶĩȮ(Rest Stop)

ĭĶŇŏĺĦĨŜŅŐľĬƞĚŏĔŖĭėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚĶńĚĽŇĨȮ1&ĕŅŏĕƟŅ'ȮĴňıŊŘĬĪňŗĮĶŃĴŅĦȮ5œĶƞ

ŏŀĔĝĬěŃœħƟĶńĭŀĬŋĠŅĨŒľƟŏĕƟŅĸĚĪŋĬěńħŒľƟĴňŐĸŃĭĶŇľŅĶěńħĔŅĶĪňŗıńĔĶŇĴĪŅĚ őħĵŏŀĔĝĬěŃĨƟŀĚŏĽĬŀėƞŅĨŀĭŐĪĬŒĬĽƞĺĬĕŀĚěŋħıńĔĶĩȮ&Rest Stop) ŒľƟŐĔƞ
ĔĶĴĪŅĚľĸĺĚȮŐĸŃŏŀĔĝĬěŃŏĮƦĬįŌƟĶńĭįŇħĝŀĭėƞŅŒĝƟěƞŅĵŒĬĔŅĶıńĥĬŅŐĸŃĭĶŇľŅĶěńħĔŅĶȮĶĺĴĩŉĚĔŅĶěńħŒľƟĴňĭĶŇĔŅĶěŜŅľĬƞŅĵĽŇĬėƟŅŐĸŃĭĶŇĔŅĶĕŀĚěŋħıńĔĶĩȮ
&Rest Stop) ħńĚĔĸƞŅĺ

12

ȍȣșȩȂ̐ȧǽ̞Ȑȝȣȉ̞ǽș̘ǻȡȐȫǿȍȐǬȣȍ



įĸĺŇŏėĶŅŃľƢŒĬĴŋĴĴŀĚĕŀĚŏŀĔĝĬŐĸŃĶńģįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěŐĸŃĔŅĶŏĚŇĬĕŀĚőėĶĚĔŅĶ

ĔĶĦňĶńģĸĚĪŋĬŏŀĚ ĔĶĦňȮPPP Gross Cost

ŀńĨĶŅėƞŅĨŀĭŐĪĬěŅĔĔŅĶŒľƟĭĶŇĔŅĶȮĴŌĸėƞŅĮƤěěŋĭńĬœĴƞŏĔŇĬĔĶŀĭĺĚŏĚŇĬȮ
47,881 MB

(ŀńĨĶŅėŇħĸħĶƟŀĵĸŃȮ3)

ĨńĺĝňŘĺńħĪŅĚŏĻĶļģĔŇěĪŅĚĔŅĶŏĚŇĬ

ĴŌĸėƞŅĮƤěěŋĭńĬĽŋĪīŇȮ&NPV)
7,928 ĸƟŅĬĭŅĪ

&ŀńĨĶŅėŇħĸħĶƟŀĵĸŃȮ12)
-14,032  ĸƟŅĬĭŅĪ

(ŀńĨĶŅėŇħĸħĶƟŀĵĸŃȮ3)

ŀńĨĶŅįĸĨŀĭŐĪĬ EIRR 15.20 % FIRR -0.37 %

ŀńĨĶŅĽƞĺĬįĸĮĶŃőĵĝĬƢĨƞŀĨƟĬĪŋĬȮ
(B/C Ratio)

1.42 ŏĪƞŅ 0.60 ŏĪƞŅ

ĶŃĵŃŏĺĸŅėŊĬĪŋĬȮ&Payback Period) - > 30ĮƖ

ľĴŅĵŏľĨŋȮ: 
- ŀƟŅĚŀŇĚĶŅėŅĮĶńĭĮĶŋĚȮĦȮĮƖȮ0345ĨŅĴĪňŗŏĽĬŀĕŀŀĬŋĴńĨŇȮėĶĴ,

įĸĨŀĭŐĪĬĕŀĚŏŀĔĝĬ

Project NPV
2,128 ĸƟŅĬĭŅĪ

(ŀńĨĶŅėŇħĸħĶƟŀĵĸŃȮ4.25)

Project IRR ĶƟŀĵĸŃȮ4.98

Equity IRR ĶƟŀĵĸŃȮ8

Project Payback Period 11 ĮƖ 8 ŏħŊŀĬ

įĸĨŀĭŐĪĬĽŋĪīŇĕŀĚĶńģProject IRR ĶƟŀĵĸŃȮ-12.14

ȚȔǬȣȍȏ̞ȧǿȍȣȦȞ̘ȄȣȐȧȁȍȘȑǬ̞ȎȨȔȦǬȣȍȧȐ̞Ȇ
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ĶŌĮŐĭĭĔŅĶĶƞĺĴĸĚĪŋĬŐĭĭȮPPP Gross Cost őħĵŏŀĔĝĬŏĮƦĬįŌƟŀŀĔŐĭĭŐĸŃĸĚĪŋĬĔƞŀĽĶƟŅĚĚŅĬőĵīŅĪŅĚĵĔĶŃħńĭĕĬŅħȮ6ĝƞŀĚěĶŅěĶȮĚŅĬĶŃĭĭŐĸŃ
ŀĚėƢĮĶŃĔŀĭŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮĞŉŗĚĶĺĴĩŉĚȮĪŅĚĕŉŘĬȮůĸĚȮĪŅĚŐĵĔĨƞŅĚĶŃħńĭȮĚŅĬĶŃĭĭěńħŏĔŖĭėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚŀńĨőĬĴńĨŇŐĭĭœĴƞĴňœĴƟĔńŘĬȮ&ĶŃĭĭȮM-Flow' 
ĚŅĬĶŃĭĭŀŜŅĬĺĵĔŅĶŐĸŃĭĶŇľŅĶěńħĔŅĶěĶŅěĶȮĶĺĴĩŉĚěŋħıńĔĶĩ ıĶƟŀĴĪńŘĚħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅȮőėĶĚĔŅĶĪŅĚľĸĺĚıŇŏĻļľĴŅĵŏĸĕȮ5ĽŅĵĪŅĚĵĔĶŃħńĭ
ŀŋĨĶŅĳŇĴŋĕȮĝƞĺĚĶńĚĽŇĨȮůĭŅĚĮŃŀŇĬȮĪňŗŏŀĔĝĬŏĮƦĬįŌƟĔƞŀĽĶƟŅĚȮŐĸŃĝƞĺĚŀĬŋĽĶĦƢĽĩŅĬȮůĶńĚĽŇĨȮĪňŗĔĶĴĪŅĚľĸĺĚŏĮƦĬįŌƟħŌŐĸŒĬĮƤěěŋĭńĬȮĨĸŀħěĬħŜŅŏĬŇĬĔŅĶĭĶŇľŅĶ
ěńħŏĔŖĭėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚĬŜŅĽƞĚŒľƟĔńĭĳŅėĶńģĪńŘĚľĴħȮĨŅĴĕŀĭŏĕĨŐĸŃŏĚŊŗŀĬœĕĪňŗĔŜŅľĬħĨĸŀħŀŅĵŋĕŀĚĽńĠĠŅ

14

ȞȔ̌ǬǬȣȍǻȡȐȫǿȍȐǬȣȍ

ĳŅėĶńģŏĮƦĬŏěƟŅĕŀĚĔĶĶĴĽŇĪīŇśĪĶńıĵƢĽŇĬĪňŗŏŀĔĝĬœħƟĸĚĪŋĬĔƞŀĽĶƟŅĚŐĸŃĶŅĵœħƟĪńŘĚľĴħěŅĔėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚȮ

ĶŃĵŃŏĺĸŅőėĶĚĔŅĶĶĺĴĪńŘĚĽŇŘĬœĴƞŏĔŇĬȮ12ȮĮƖȮőħĵŐĭƞĚŀŀĔŏĮƦĬȮ0ĶŃĵŃȮœħƟŐĔƞȮ
ĊĶŃĵŃŏĺĸŅĔŅĶŀŀĔŐĭĭŐĸŃĔƞŀĽĶƟŅĚœĴƞŏĔŇĬȮ2ĮƖȮ
ĊĶŃĵŃŏĺĸŅĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅœĴƞŏĔŇĬȮ1.ȮĮƖȮĬńĭŐĨƞŏŀĔĝĬĽŅĴŅĶĩŏĮƕħŒľƟĭĶŇĔŅĶőėĶĚĔŅĶłȮœħƟėĶĭĪńŘĚĽŅĵĪŅĚȮőħĵěŃœĴƞĴňĔŅĶĕĵŅĵĶŃĵŃŏĺĸŅȮ
ĩŉĚŐĴƟĺƞŅŏŀĔĝĬěŃĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶŀŀĔŐĭĭŐĸŃĔƞŀĽĶƟŅĚŐĸƟĺŏĽĶŖěȮŐĸŃŏĶŇŗĴŏĮƕħŒľƟĭĶŇĔŅĶœħƟĔƞŀĬĶŃĵŃŏĺĸŅŀŀĔŐĭĭŐĸŃĔƞŀĽĶƟŅĚȮ2ĮƖěŃľĴħĸĚ

ŏŀĔĝĬěŃœħƟĶńĭėƞŅĨŀĭŐĪĬěŅĔĔŅĶŒľƟĭĶŇĔŅĶȮ&Availability Payment) ŏĮƦĬĴŌĸėƞŅĮƤěěŋĭńĬœĴƞŏĔŇĬĔĶŀĭĺĚŏĚŇĬȮ25*66/ȮĸƟŅĬĭŅĪȮőħĵĶńģŐĭƞĚěƞŅĵėŊĬ
ėƞŅĨŀĭŐĪĬŏĚŇĬĸĚĪŋĬėƞŅĔƞŀĽĶƟŅĚȮœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĮƖȮŐĸŃėƞŅĨŀĭŐĪĬȮO&M ŏĮƦĬĶŃĵŃŏĺĸŅȮ1.ȮĮƖȮĬńĭěŅĔĮƖĪňŗŏĮƕħŒľƟĭĶŇĔŅĶȮĪńŘĚĬňŘȮŒĬĽƞĺĬĕŀĚěŋħıńĔĶĩȮ
ŏŀĔĝĬěŃœħƟĶńĭŀĬŋĠŅĨŒľƟŏĕƟŅĸĚĪŋĬěńħŒľƟĴňŐĸŃĭĶŇľŅĶěńħĔŅĶȮőħĵŏŀĔĝĬŏĮƦĬįŌƟĶńĭįŇħĝŀĭėƞŅŒĝƟěƞŅĵŒĬĔŅĶıńĥĬŅŐĸŃĭĶŇľŅĶěńħĔŅĶȮŐĸŃĨƟŀĚĝŜŅĶŃ
ėƞŅĨŀĭŐĪĬŒľƟĔĶĴĪŅĚľĸĺĚĨŅĴĪňŗĔŜŅľĬħŒĬĽńĠĠŅ



ŐįĬĔŅĶħŜŅŏĬŇĬőėĶĚĔŅĶ
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ȧȡǬǽȆș̤̏Ȇǻ̐ȡȧȕȆȡ

ȩȃȍȇȣȕȄ̠̏ 2 (ȝɩȁɩ 2569 )

ȗȍȦǬȣȁȧǽ̞ǹǽȏȆ

ȝȍ̐ȡȇǻȣșǾȡȐ

ȩȃȍȇȣȕȄ̠̏ 1 (ȝɩȁɩ 2569 )

ȧȎȍȎȣȍ̎ȣȐȕ̌ǹǹȣ 

ȩȃȍȇȣȕȄ̠̏ 3 (ȝɩȁɩ 2569 )

ȗȍȦȧȇ̞Ȇǻ̐ȡȧȕȆȡ 

ȩȃȍȇȣȕȄ̠̏ 2 (ȝɩȁɩ 2569 )

ȧȗ̟ȂȪȞ̐Ȗȍ̞Ǭȣȍ
ȧȃ̛ȇȍ̯ȗȨȖȖ

ȝɩȁɩ ȯȲȴ4

ȔȐȆȣȇȕ̌ǹǹȣȍ̎ȏȇȔȐḘ̏Ȇ

ȩȃȍȇȣȕȄ̠̏ 4 (ȝɩȁɩ 2569 )

ǬȣȍȂ̦ȣȧȆ̞ȆǬȣȍȃȣȇȇȣȃȍȣ ȱȮ ȨȔȦ ȱȯ ǻȡȐ 
ȝɩȍɩȖɩ ȍ̎ȏȇȔȐḘ̏Ȇ ȧȕȆȡȚȔǬȣȍǿ̌ȂȧṲ̏ȡǬȧȡǬǽȆ

ÅȞȆ̎ȏșȐȣȆȕ̎Ȑȍ̎ȣȐȕ̌ǹǹȣ ȪȞ̐ȡ̌șǬȣȍȕ̯Ȑṷ̏ȂǮȣșȪȆ 15 ȏ̌Ȇ

Åȡ̌șǬȣȍȕ̯Ȑṷ̏ȂȃȍȏȎȝ̞Ȏȣȍȉȣȍ̎ȣȐȕ̌ǹǹȣǮȣșȪȆ 45 ȏ̌Ȇ

Åȝ̞ȎȣȍȉȣȧȞ̛ȆǽȡȖȚȔǬȣȍǿ̌ȂȧṲ̏ȡǬʐ ȎȣǬǬȍȦȄȍȏȐȧȎ̐ȣ
ȕ̌ȐǬ̌ȂǮȣșȪȆ 30 ȏ̌Ȇ

Åȍȇȏɩ ȧȕȆȡ ǿȍȇɩ ȡḘ̑ȇ̌ȃ̞ȚȔǬȣȍǿ̌ȂȧṲ̏ȡǬ

16

ȨȚȆǬȣȍȂ̦ȣȧȆ̞ȆȫǿȍȐǬȣȍ



ĽŅĶŃĽŜŅėńĠĕŀĚĶƞŅĚĮĶŃĔŅĻŏĝŇĠĝĺĬ
ĶƞŅĚŏŀĔĽŅĶĽŜŅľĶńĭĔŅĶėńħŏĸŊŀĔŏŀĔĝĬȮŐĸŃĶƞŅĚĽńĠĠŅĶƞĺĴĸĚĪŋĬ

ĔĶŀĭĕƟŀĔŜŅľĬħĔŅĶŀŀĔŐĭĭŐĸŃĔƞŀĽĶƟŅĚȮ
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ĚŅĬőĵīŅ

ĪŅĚŐĵĔĨƞŅĚĶŃħńĭ
ĭŅĚĮŃŀŇĬ

ĝƞĺĚŀĬŋĽĶĦƢĽĩŅĬȮ-ĶńĚĽŇĨ ĝƞĺĚĶńĚĽŇĨȮ-ĭŅĚĮŃŀŇĬ

7ĔŇőĸŏĴĨĶ 22ĔŇőĸŏĴĨĶ

ĶńĚĽŇĨȮ2
On-off Ramps
Sta. 35+900

HWY 1

īĶĶĴĻŅĽĨĶƢ
On-off Ramps
Sta. 42+950

HWY 1

ėĸŀĚľĸĺĚ
On-off Ramps
Sta. 39+200

HWY 1

ĬĺĬėĶ
On-off Ramps
Sta. 45+100

HWY 1

ĺœĸĵŀĸĚĔĶĦƢ
On-off Ramps
Sta. 49+275

HWY 1

ĮĶŃĨŌĬŜŘŅıĶŃŀŇĬĪĶƢ
On-off Ramps
Sta. 50+800

HWY 1

ĽƞĺĬĔƞŀĽĶƟŅĚĪŅĚĵĔĶŃħńĭŒľĴƞ

ÅĚŅĬőĵīŅȮ&ĔƞŀĽĶƟŅĚĪŅĚĵĔĶŃħńĭĕĬŅħȮ4ȮĝƞŀĚěĶŅěĶȮĪŅĚĕŉŘĬ-ĸĚıĶƟŀĴĪŅĚĔĸńĭĶĩ ĪŅĚŏĝŊŗŀĴŏĕƟŅ-ŀŀĔȮM6 ŐĸŃĚŅĬĮĶńĭĮĶŋĚĪŅĚıŊŘĬĶŅĭĪňŗœħƟĶńĭ
įĸĔĶŃĪĭ)
ÅĚŅĬĶŃĭĭėĺĭėŋĴĭĶŇľŅĶěńħĔŅĶěĶŅěĶĚŅĬĶŃĭĭěńħŏĔŖĭėƞŅįƞŅĬĪŅĚȮĚŅĬŀŅėŅĶħƞŅĬėĺĭėŋĴȮŐĸŃŀŅėŅĶĞƞŀĴĭŜŅĶŋĚ

ĽƞĺĬĮĶńĭĮĶŋĚĪŅĚĵĔĶŃħńĭŏħŇĴ
ÅĚŅĬĶŃĭĭėĺĭėŋĴĭĶŇľŅĶěńħĔŅĶěĶŅěĶȮȮȮȮȮ
ÅĚŅĬŀŅėŅĶȮCCB* ĨŜŅĶĺěȮŐĸŃĔŌƟĳńĵ
ÅĚŅĬőĵīŅȮ&ĮƚŅĵŐĸŃŏėĶŊŗŀĚľĴŅĵěĶŅěĶȮĶŃĭŅĵ
ĬŜŘŅȮœĲĲƚŅŐĽĚĽĺƞŅĚȮőėĶĚĽĶƟŅĚ'

ĨĶħ,ȮĭŅĚĮŃŀŇĬ
On-off Ramps

Sta. 2+000
HWY 32 

ĪŅĚĕŉŘĬ-ĸĚ
ıĶƟŀĴĪŅĚĔĸńĭĶĩ 

18

ǬȍȡȖǻ̐ȡǬ̦ȣȞȆȂǬȣȍȡȡǬȨȖȖȨȔȦǬ̎ȡȕȍ̐ȣȐ 
ĽŅĶŃĽŜŅėńĠĕŀĚĶƞŅĚĮĶŃĔŅĻŏĝŇĠĝĺĬȮŐĸŃĶƞŅĚŏŀĔĽŅĶĽŜŅľĶńĭĔŅĶėńħŏĸŊŀĔŏŀĔĝĬȮ



ĚŅĬőĵīŅȮ&ĶŌĮŐĭĭĪŅĚĕŉŘĬ-ĸĚȮŐĸŃĪŅĚĔĸńĭĶĩ'

įńĚĪŅĚĕŉŘĬ-ĸĚȮ

ĪŅĚĸĚ

ĪŅĚĕŉŘĬ

ĶŃħńĭĪŅĚȮĨŅĴŐĬĺĵŅĺ

ØóÈãÂäñÕòÛ -äñÕòÛ 3

äñÕòÛ 2
ØóÈßøĈÚäóÛ

ĪŅĚľĸńĔȮĪŇĻĪŅĚĸŃȮ1ĝƞŀĚěĶŅěĶ/ĝƞŀĚěĶŅěĶ

/ĝƞŀĚěĶŅěĶ

0ĝƞŀĚěĶŅěĶ
ÅĪŅĚĸĚȮ/ĝƞŀĚ
ÅĪŅĚĔĸńĭĶĩȮ/ĝƞŀĚ

0ĝƞŀĚěĶŅěĶ
ÅĪŅĚĕŉŘĬȮ/ĝƞŀĚ
ÅĪŅĚĔĸńĭĶĩȮ/ĝƞŀĚ

ßøĈÚØöćÿËøćîâ
ØóÈÃ÷ĈÚØóÈæÈ

ØóÈÃ÷ĈÚ/æÈ
ßøĈÚØöćÿËøćîâ
ØóÈÃ÷ĈÚØóÈæÈ
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ĚŅĬőėĶĚĽĶƟŅĚ

ĶŌĮŐĭĭĪŅĚľĸĺĚĕŀĚőėĶĚĔŅĶ

ĪŅĚĵĔĶŃħńĭĕĬŅħȮ3ĝƞŀĚěĶŅěĶĨƞŀĪŇĻĪŅĚȮ
ĕĬŅħėĺŅĴĔĺƟŅĚĝƞŀĚěĶŅěĶĝƞŀĚĸŃȮ3.50 ŏĴĨĶȮ

œľĸƞĪŅĚħƟŅĬĞƟŅĵĔĺƟŅĚȮ2.00 ŏĴĨĶȮœľĸƞĪŅĚħƟŅĬĕĺŅĔĺƟŅĚȮ1.00ŏĴĨĶ

ĪŅĚĕŉŘĬ -ĸĚȮĕŀĚőėĶĚĔŅĶȮŒĝƟŏĮƦĬĪŅĚĔĸńĭĶĩĵĔĶŃħńĭħƟĺĵ
~ ĝƞĺĚĪňŗŏĶŇŗĴĵĔĶŃħńĭȮĴňĕĬŅħȮ2ĝƞŀĚěĶŅěĶȮ
&ĝƞŀĚĕŉŘĬȮůĸĚȮ1ĝƞŀĚěĶŅěĶȮŐĸŃĝƞŀĚĔĸńĭĶĩȮ1ĝƞŀĚěĶŅěĶ'

~ ŏĴŊŗŀįƞŅĬěŋħĪňŗŏĮƦĬĪŅĚĔĸńĭĶĩȮĪŅĚĕŉŘĬȮůĸĚȮěŃĸħĕĬŅħŏľĸŊŀȮ1ĝƞŀĚ
ěĶŅěĶ

ĶŌĮĨńħĕĺŅĚĪńŗĺœĮĕŀĚĪŅĚĕŉŘĬȮůĸĚȮĝƞĺĚĨƞŀŏĝŊŗŀĴĩĬĬĶŃħńĭħŇĬ
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Toll collection systemůEntry & Exit Point

ĝƞĺĚ
ŀĬŋĽĶĦƢĽĩŅĬȮ-ĶńĚĽŇĨ

EN

EX

EN

EXEN

EX

EN

EX

őėĶĚĔŅĶĴňĔŅĶŏĔŖĭėƞŅįƞŅĬĪŅĚŐĭĭĶŃĭĭŏĮƕħȮ(Opened System) ħƟĺĵĶŃĭĭěńħŏĔŖĭėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚŀńĨőĬĴńĨŇŐĭĭœĴƞĴňœĴƟĔńŘĬȮľĶŊŀȮM-Flow

= ĨŜŅŐľĬƞĚŏĔŖĭėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚ

ěŋħŏĝŊŗŀĴĨƞŀĔńĭĪŅĚĵĔĶŃħńĭŀŋĨĶŅĳŇĴŋĕȮ ěŋħŏĝŊŗŀĴĨƞŀĭĶŇŏĺĦěŋħĽŇŘĬĽŋħĪŅĚľĸńĔ
őėĶĚĔŅĶłȮŏĝŊŗŀĴĨƞŀĔńĭȮM6 

ĨƞŅĚĶŃħńĭ
ĭŅĚĮŃŀŇĬ

ĨŜŅŐľĬƞĚŏĔŖĭėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚȮ7ŐľƞĚ
ĪŅĚĕŉŘĬȮůĸĚȮőėĶĚĔŅĶȮ7ŐľƞĚ

EN

EX

= ėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚ &ĶĩĵĬĨƢȮ4 ĸƟŀ-ĶĩĵĬĨƢĴŅĔĔĺƞŅȮ4ĸƟŀ'ȮĦȮĮƖŏĮƕħŒľƟĭĶŇĔŅĶ 

Ĕ
Ĵ,
Ȯ

3
3+

9
2
4
 

Ĕ
Ĵ,
Ȯ

5
1+

9
2

4
  

ĶńĚĽŇĨȮ1

40/65

EN

EX

ĶńĚĽŇĨȮ2
Sta. 35+900

40/65

īĶĶĴĻŅĽĨĶƢ
Sta. 42+950

40/65

Sta. 45+100
ĬĺĬėĶ

40/65

Sta. 50+800
ĮĶŃĨŌĬŜŘŅıĶŃŀŇĬĪĶƢ

40/65

Sta. 39+200
ėĸŀĚľĸĺĚ

20/30

ĺœĸĵŀĸĚĔĶĦƢ
Sta. 49+275

20/30
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Toll collection system - Gantry

Mainline Gantry 
(3 ĝƞŀĚĪŅĚȮ+ 1 œľĸƞĪŅĚ)

ĭĶŇŏĺĦĨŜŅŐľĬƞĚŏĔŖĭėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚ ĶńĚĽŇĨ1ŐĸŃ ĮĶŃĨŌĬŜŘŅıĶŃŀŇĬĪĶƢ

On-Ramp Gantry 
(1 ĝƞŀĚĪŅĚȮ+ 1 œľĸƞĪŅĚ)

ĭĶŇŏĺĦĨŜŅŐľĬƞĚŏĔŖĭėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚ ĶńĚĽŇĨ2, ėĸŀĚľĸĺĚ,
īĶĶĴĻŅĽĨĶƢ,ĬĺĬėĶ,ĺœĸĵŀĸĚĔĶĦƢȮŐĸŃȮĮĶŃĨŌĬŜŘŅıĶŃŀŇĬĪĶƢ
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Toll collection system - Equipment

ĔĸƟŀĚŀƞŅĬĮƚŅĵĪŃŏĭňĵĬŀńĨőĬĴńĨŇȮľĶŊŀȮAutomatic License 
Plate Recognition (ALPR)ĽŅĴŅĶĩŀƞŅĬĮƚŅĵĪŃŏĭňĵĬȮŐĸŃ
ěńĚľĺńħĕŀĚĮĶŃŏĪĻœĪĵȮħƟĺĵŏĪėőĬőĸĵň AI ĭĬĨńĺĔĸƟŀĚ

ŀŋĮĔĶĦƢĶŃĭŋĨńĺĨĬĵŅĬıŅľĬŃŐĭĭŀńĨőĬĴńĨŇȮľĶŊŀȮAutomatic 
Vehicle Identification (AVI) ĮĶŃĔŀĭħƟĺĵŏėĶŊŗŀĚŀƞŅĬȮRFID 
(RFID Reader) ŐĸŃŏĽŅŀŅĔŅĻȮ(Antenna)

ŀŋĮĔĶĦƢŐĵĔĮĶŃŏĳĪĵŅĬıŅľĬŃŐĭĭŀńĨőĬĴńĨŇȮľĶŊŀȮ
Automatic Vehicle Classification (AVC) ħƟĺĵŏĪėőĬőĸĵňȮ
LiDAR ľĶŊŀŏĪňĵĭŏĪƞŅ

ĔĸƟŀĚȮDigital Video Enforcement System (DVES)ŏıŊŗŀ
ĭńĬĪŉĔŏľĨŋĔŅĶĦƢĕĦŃĶĩįƞŅĬĪŅĚ
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Traffic management and control system
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Communication Network

Core Layer:
Å CCB - Core Switch, Firewall, & 

Security
Å TCB - Core Switch, Firewall, & 

Security
Å ŏĝŊŗŀĴĨƞŀȮM-Flow Single Platform, 

M-Flow Audit
Å Backbone 10 Gbps
Distribution Layer:
Å TOC & Service, DR Site, TCB
Å ŐĨƞĸŃȮSite ĴňȮDistribution Switch 
ŏĝŊŗŀĴĨĶĚȮCore Switch

Å Speed 1 Gbps
Access Layer:
Å CCB, TCB, O&M Building
Å Rescue Center
Å Police Building
Å Bang Pha-in Ramp
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Power Distribution System

œĲĩĬĬ

œĲŐĽĚĽĺƞŅĚ :ĶńĭœĲěŅĔĔŅĶœĲĲƚŅȮŏĕƟŅĴŅĪňŗľĴƟŀŐĮĸĚœĲĲƚŅȮįƞŅĬ
ĴŇŏĨŀĶƢȮŐĸƟĺȮŏħŇĬįƞŅĬĪƞŀĶƟŀĵĽŅĵěŅĔŏĽŅĔŅĶœĲĲƚŅĪňŗŀĵŌƞĕƟŅĚĪŅĚȮěƞŅĵŒľƟȮ
ĨŌƟėĺĭėŋĴœĲĲƚŅȮ&Supply Pillar)
 ŐĬĺĔŅĶŏħŇĬĽŅĵȮŏħŇĬěŅĔĴŇŏĨŀĶƢĴŅĪňŗĨŌƟȮSupply Pillar
 ŏħŇĬěŅĔĨŌƟȮSupply Pillar ĴŅĪňŗőėĴœĲĽƞŀĚĽĺƞŅĚ

œĲŀŅėŅĶĶŃĭĭěƞŅĵœĲĲƚŅŒľƟŀŋĮĔĶĦƢĭĬĽŅĵĪŅĚ

ĶŃĭĭœĲĲƚŅĳŅĵŒĬŀŅėŅĶ :
ĶńĭœĲěŅĔĔŅĶœĲĲƚŅȮŏĕƟŅĴŅĪňŗľĴƟŀŐĮĸĚœĲĲƚŅȮįƞŅĬȮ
ĴŇŏĨŀĶƢȮŐĸƟĺěŉĚŏĕƟŅĨŌƟȮMDB ĪňŗŀĵŌƞĳŅĵŒĬŀŅėŅĶȮŐĸŃ
ĴňȮGenerator ŏĮƦĬĶŃĭĭœĲĲƚŅĽŜŅĶŀĚ
              ŐĬĺŏħŇĬĽŅĵěŅĔĴŇŏĨŀĶƢȮŏĕƟŅŀŅėŅĶ
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ĚŅĬŀŅėŅĶ

ĻŌĬĵƢħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅȮ
(Operation and Maintenance Center)

ŀŅėŅĶĻŌĬĵƢėĺĭėŋĴĔĸŅĚȮ(Central Control Building)

ŀŅėŅĶľĬƞĺĵĨĶĺěĔŅĶĦƢŐĸŃĔŌƟĳńĵȮ
&Patrol Unit)

ěŋħıńĔĶĩȮ(Rest Stop)

ŀŅėŅĶĨŜŅĶĺěĪŅĚľĸĺĚȮ
(Highway Police Station)
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ĚŅĬŀŅėŅĶ

ŀŅėŅĶĻŌĬĵƢėĺĭėŋĴĔĸŅĚȮ(Central Control Building)
(ĮĶńĭĮĶŋĚŐĸŃĨƞŀŏĨŇĴȮŀŅėŅĶĽŜŅĬńĔŏėĶŊŗŀĚĔĸŐĸŃĽŊŗŀĽŅĶĕŀĚĔĶĴĪŅĚľĸĺĚ)

ĔĴ,Ȯ04)03.

ĮĶŃĔŀĭħƟĺĵȮŀŅĪŇŏĝƞĬ
ÅľƟŀĚįŌƟěńħĔŅĶİƙŅĵĭŜŅĶŋĚĶńĔļŅŀŅėŅĶ &30 ĨĶ,Ĵ'
ÅľƟŀĚĕƟŀĴŌĸŐĸŃĭĶŇĔŅĶĸŌĔėƟŅ &37.50 ĨĶ,Ĵ,'
ÅľƟŀĚŏěƟŅľĬƟŅĪňŗĶńĔļŅėĺŅĴĮĸŀħĳńĵ &15 ĨĶ,Ĵ,'
ÅĶńĭĮĶŃĪŅĬŀŅľŅĶ &160 ĨĶ,Ĵ,'
ÅĚŅĬīŋĶĔŅĶȮ&26,3.ĨĶ,Ĵ,'
ÅĻŌĬĵƢĨĶĺěĽŀĭŐĸŃěńħĔŅĶĶŃĭĭȮM-FLOW &82 ĨĶ,Ĵ,'
ÅľƟŀĚŏěƟŅľĬƟŅĪňŗħƟŅĬĺŇĻĺĔĶĶĴ &54 ĨĶ,Ĵ,'
ÅĭŋėĸŅĔĶĕŀĚĔĶĴĪŅĚľĸĺĚȮ&/7.ĨĶ,Ĵ,'
ÅĻŌĬĵƢĕƟŀĴŌĸĶŃĭĭȮM-FLOW / ĻŌĬĵƢĕƟŀĴŌĸĨĶĺěĽŀĭȮ&52 ĨĶ,Ĵ,'
ÅľƟŀĚŏĞŇĶƢĲŏĺŀĶƢTRAFFIC CONTROL SERVER&26 ĨĶ,Ĵ,'
ÅĻŌĬĵƢĮĢŇĭńĨŇĔŅĶěĶŅěĶȮ&104ĨĶ,Ĵ,'
ÅľƟŀĚĮĶŃĝŋĴŒľĠƞ &106 ĨĶ,Ĵ,'
ÅUPS AND BATTERY &36 ĨĶ,Ĵ,'Ȯ,NITROGEN &27 ĨĶ,Ĵ'ȮŏĮƦĬĨƟĬŀŅėŅĶĻŌĬĵƢėĺĭėŋĴĔĸŅĚȮ&Central Control Building)
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ĚŅĬŀŅėŅĶ

ŀŅėŅĶľĬƞĺĵĨĶĺěĔŅĶĦƢŐĸŃĔŌƟĳńĵȮ&Patrol Unit)
ŀŅėŅĶĨŜŅĶĺěĪŅĚľĸĺĚȮ&Highway Police Station)

ĮĶńĭĮĶŋĚŀŅėŅĶħƞŅĬŏħŇĴȮĭĶŇŏĺĦȮĔĴ,Ȯ07)3..ȮĭĬĪŅĚĵĔĶŃħńĭŀŋĨĶŅĳŇĴŋĕȮ
ĝƞĺĚŀĬŋĽĶĦƢĽĩŅĬȮůĶńĚĽŇĨȮőħĵĮĶŃĔŀĭħƟĺĵȮŀŅĪŇŏĝƞĬ
ÅīŋĶĔŅĶȮ&42 ĨĶ,Ĵ,'
ÅĶńĭĮĶŃĪŅĬŀŅľŅĶȮ&20 ĨĶ,Ĵ,'
ÅĽŜŅĬńĔĚŅĬȮ&21 ĨĶ,Ĵ,'
ÅľƟŀĚĽńĚŏĔĨŋĔŅĶĦƢŐĸŃĺŇĪĵŋȮ&29 ĨĶ,Ĵ,'
ÅľƟŀĚȮUPS. , BATTERY &6.40 ĨĶ,Ĵ,'ȮŏĮƦĬĨƟĬ

ĮĶńĭĮĶŋĚŀŅėŅĶħƞŅĬŏħŇĴȮĭĶŇŏĺĦȮĔĴ,Ȯ11)...ȮĭĬĪŅĚĵĔĶŃħńĭŀŋĨĶŅĳŇĴŋĕȮ
ĝƞĺĚŀĬŋĽĶĦƢĽĩŅĬȮůĶńĚĽŇĨȮőħĵĮĶŃĔŀĭħƟĺĵ
ÅľƟŀĚėŋĴĕńĚ &40 ĨĶ,Ĵ,'
ÅľƟŀĚŏěƟŅľĬƟŅĪňŗȮ&0/ĨĶ,Ĵ,'
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ĚŅĬŀŅėŅĶ

ěŋħıńĔĶĩȮ&Rest Stop)

ĕƟŀĔŜŅľĬħħƟŅĬĔŅĶŒĝƟĚŅĬĕŀĚıŊŘĬĪňŗěŋħıńĔĶĩȮĮĶŃĔŀĭħƟĺĵȮ
Å ıŊŘĬĪňŗĽŜŅĬńĔĚŅĬ
Å ıŊŘĬĪňŗĶƟŅĬėƟŅȮ
Å ľƟŀĚĬŜŘŅĽŅīŅĶĦŃ

Å ıŊŘĬĪňŗěŀħĶĩ
Å ıŊŘĬĪňŗıńĔįƞŀĬ
Å ıŊŘĬĪňŗĳŌĴŇĪńĻĬƢ

ŀŅĪŇ
ÅİƙŅĵĞƞŀĴĭŜŅĶŋĚ &35 ĨĶ,Ĵ,'
ÅĽƞĺĬŏĔŖĭĕŀĚȮ&3.. ĨĶ,Ĵ,'
ÅľƟŀĚıńĔėĬĚŅĬȮ&3.ĨĶ,Ĵ,'
ÅěńħŏĔŖĭŀŋĮĔĶĦƢĔŌƟĳńĵȮ&35 ĨĶ,Ĵ,'Ȯ
ÅSTAND BY GENERATOR &24 ĨĶ,Ĵ,'
ÅM-FLOW SERVER &35 ĨĶ,Ĵ,', UPS. BATTERY&0. ĨĶ,Ĵ,', NITROGEN &24 ĨĶ,Ĵ,'

ĻŌĬĵƢħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅȮ&Operation and Maintenance Center)
ĭĶŇŏĺĦĪŅĚŐĵĔĨƞŅĚĶŃħńĭĭŅĚĮŃŀŇĬ
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ĚŅĬĶŊŘŀĵƟŅĵĽŅīŅĶĦŌĮőĳėŐĸŃĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔ

ĚŅĬĶŊŘŀĵƟŅĵĽŅīŅĶĦŌĮőĳėŐĸŃĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚ

ü ĶŊŘŀĵƟŅĵĽŅĵœĲŐĶĚĽŌĚĕŀĚȮĔĲį,ȮĭĶŇŏĺĦĪňŗıŅħįƞŅĬőėĶĚĔŅĶÅ ĔŅĶœĲĲƚŅİƙŅĵįĸŇĨŐľƞĚĮĶŃŏĪĻœĪĵ

ü ĶŊŘŀĵƟŅĵĽŅīŅĶĦŌĮőĳėȮĭĶŇŏĺĦĪŅĚŏĪƟŅĝƞĺĚĪňŗĴňĔŅĶĔƞŀĽĶƟŅĚȮPORTAL FRAME ON SIDEWALKS
ŐĸŃĭĶŇŏĺĦĪňŗĴňĔŅĶĮŅħĪŅĚŏĪƟŅ

Å ĔŅĶœĲĲƚŅĽƞĺĬĳŌĴŇĳŅė
Å ĔŅĶĮĶŃĮŅĽƞĺĬĳŌĴŇĳŅė
Å ĭĶŇļńĪȮőĪĶėĴĬŅėĴŐľƞĚĝŅĨŇȮěŜŅĔńħȮ&ĴľŅĝĬ'

ü ĶŊŘŀĵƟŅĵĽŅĵőĪĶĻńıĪƢŒĨƟħŇĬȮĭĶŇŏĺĦĪňŗĴňĔŅĶĔƞŀĽĶƟŅĚȮPORTAL FRAME ON MEDIAN AND 
SEPARATORSŒĬĭĶŇŏĺĦĪňŗĴňĔŅĶĺŅĚĽŅĵőĪĶĻńıĪƢŒĨƟħŇĬ

Å ĭĶŇļńĪȮőĪĶėĴĬŅėĴŐľƞĚĝŅĨŇȮěŜŅĔńħȮ&ĴľŅĝĬ'

ü ĶŊŘŀĵƟŅĵĽŃıŅĬĸŀĵėĬĕƟŅĴ ÅĔĶĴĪŅĚľĸĺĚ
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ĚŅĬĮĶńĭĮĶŋĚĪŅĚĵĔĶŃħńĭȮĝƞĺĚŀĬŋĽĶĦƢĽĩŅĬȮ-ĶńĚĽŇĨ

ľĴĺħĚŅĬ ĶŅĵĔŅĶ

őėĶĚĽĶƟŅĚĮĶńĭĮĶŋĚȮExpansion Joint ŐĸŃȮBearingĨĸŀħŐĬĺĽŅĵĪŅĚ

ĶŃĭĭĶŃĭŅĵĬŜŘŅĨŇħĨńŘĚȮCast Iron gratingŒľĴƞĪńŘĚľĴħ

ĨŇħĨńŘĚȮDownspout pipeıĶƟŀĴȮClean Out ĪňŗĨŜŅŐľĬƞĚľĬƟŅŏĽŅȮŒĬĭĶŇŏĺĦĪňŗœĴƞĴň

ĨŇħĨńŘĚȮDrainage catch basinĪňŗĨŜŅŐľĬƞĚőėĬŏĽŅȮŏıŇŗĴŏĨŇĴŒĬĭĶŇŏĺĦĪňŗœĴƞĴňľĶŊŀŏĽňĵľŅĵ

œĲĲƚŅĽƞŀĚĽĺƞŅĚŏħŇĬĽŅĵœĲĳŅĵŒĬőėĴœĲȮŐĸŃĶŃľĺƞŅĚőėĴœĲȮıĶƟŀĴĨŇħĨńŘĚŀŋĮĔĶĦƢĮƚŀĚĔńĬŒľĴƞȮ

ĨŇħĨńŘĚȮCover Plate ĭĶŇŏĺĦȮBarrierŏħŇĬŏħŇĬĽŅĵœĲŒľĴƞĪńŘĚľĴħ

ĨŇħĨńŘĚŀŋĮĔĶĦƢĳŅĵŒĬĨŌƟȮSupply Pillar ŐĸŃŏħŇĬĪƞŀĶƟŀĵĽŅĵœĲŒľĴƞĪńŘĚľĴħ
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ÅěńħĨńŘĚĻŌĬĵƢĭĶŇľŅĶŐĸŃĽńŗĚĔŅĶŏıŊŗŀ
ėĺĭėŋĴĔŅĶěĶŅěĶĶŃľĺƞŅĚĔŅĶ
ĔƞŀĽĶƟŅĚŐĭĭ Real Time

ÅĨŇħĨńŘĚȮCCTV ŐĸŃȮMobile VMS 
ŒľƟĕƟŀĴŌĸĽĳŅıĔŅĶěĶŅěĶĭĶŇŏĺĦěŋħ
ĔƞŀĽĶƟŅĚŐĔƞįŌƟŒĝƟĶĩŏıŊŗŀŏĸŊŀĔŏĽƟĬĪŅĚ
ĪňŗŏľĴŅŃĽĴ

ÅĮĶŃĝŅĽńĴıńĬīƢĔŅĶĮƕħȮŏĭňŗĵĚĝƞŀĚ
ěĶŅěĶĶŃľĺƞŅĚĔŅĶĔƞŀĽĶƟŅĚĪŅĚ
ĽĩŅĬňĺŇĪĵŋȮőĪĶĪńĻĬƢȮŐĸŃŏĺŖĭœĞĨƢ
ĕŀĚőėĶĚĔŅĶŐĸŃĕŀĚĔĶĴĪŅĚľĸĺĚ

ĔŅĶĮĶŃĝŅĽńĴıńĬīƢ

ÅĨŇħĨńŘĚœĲĽƞŀĚĽĺƞŅĚŒľƟŏıňĵĚıŀȮĶĺĴĪńŘĚĨŇħĨńŘĚ
ĮƚŅĵŐĸŃŀŋĮĔĶĦƢŀŜŅĬĺĵėĺŅĴĮĸŀħĳńĵĨƞŅĚ ŕ
ŒľƟėĶĭĩƟĺĬĨŅĴĴŅĨĶģŅĬĔĶĴĪŅĚľĸĺĚ

ÅěńħŏĨĶňĵĴŐįĬěńħĔŅĶěĶŅěĶŒĬŐĨƞĸŃĔŇěĔĶĶĴ
ĔƞŀĽĶƟŅĚŐĸŃĨŇħĨŅĴŒľƟŐĸƟĺŏĽĶŖěŒĬŏĺĸŅĪňŗ
ĔŜŅľĬħ

ÅĶŃĭŋĺńĬŏĶŇŗĴĨƟĬŐĸŃĽŇŘĬĽŋħĕŀĚŐįĬĚŅĬĔƞŀĽĶƟŅĚ
ĪňŗĴňįĸĔĶŃĪĭĨƞŀĔŅĶěĶŅěĶŒľƟĝńħŏěĬ

ÅĔĶĦňĴňĔŇěĔĶĶĴĕŀĚľĸŅĵľĬƞĺĵĚŅĬŒĬıŊŘĬĪňŗ
ĔƞŀĽĶƟŅĚȮȮȮėĺĶĔŜŅľĬħŒľƟħŜŅŏĬŇĬĔŅĶŒĬ
ĝƞĺĚŏĺĸŅŏħňĵĺĔńĬ

ĔŅĶĭĶŇľŅĶĚŅĬěĶŅěĶ

ĔŅĶĭĶŇľŅĶěńħĔŅĶěĶŅěĶĶŃľĺƞŅĚĔŅĶĔƞŀĽĶƟŅĚ

ĳŅıěŜŅĸŀĚĔŅĶěńħĔŅĶěĶŅěĶĶŃľĺƞŅĚĔŅĶĔƞŀĽĶƟŅĚőėĶĚĽĶƟŅĚĪŅĚĕŉŘĬ+ĸĚĪŅĚĵĔĶŃħńĭ

ĳŅıěŜŅĸŀĚěńħĔŅĶěĶŅěĶĶŃľĺƞŅĚĔŅĶĔƞŀĽĶƟŅĚőėĶĚĽĶƟŅĚĪŅĚĵĔĶŃħńĭ
ĭĶŇŏĺĦĶƞŀĚĔĸŅĚĩĬĬıľĸőĵīŇĬ
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ĔĶŀĭĕƟŀĔŜŅľĬħĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅ

ĽŅĶŃĽŜŅėńĠĕŀĚĶƞŅĚĮĶŃĔŅĻŏĝŇĠĝĺĬ
ĶƞŅĚŏŀĔĽŅĶĽŜŅľĶńĭĔŅĶėńħŏĸŊŀĔŏŀĔĝĬȮŐĸŃĶƞŅĚĽńĠĠŅĶƞĺĴĸĚĪŋĬ
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General Requirements1

Operation & Maintenance Plans2

Maintenance Requirements3

Operation Requirements  4

Asset Management Systems5

Corridor Management6

Environmental Management7

Service Level Agreement8

Handback9

Key Performance Indicator (KPI)10

O&M Limit Drawings11

Rest Stop12



General Requirements

This Section discusses about the:

Å operation and maintenance requirements for the M 5 assets;

Å day -to -day operations from COD until the end of the contract period;

Å safety of the public and employees.

Quality management
~ Submit annual O&M quality plan
~ ISO certified within 18 months from COD
~ Conduct regular training

Responsibilities & O&M Limit

~ Discuss about the responsibilities of the: DOH, & Private Party
~ Operate & maintain within the O&M limit
~ Private Party shall not be responsible for the utility of: street 
ūŗŋŒƮŗŶŋɤ ŒŗŋŒǏĐǕ ƚƀūŗĬĸ ƤƮĐƮŗƀŶɮ ĐŶĲ B®bʊƤ ƤƶƚĸƝŗŶƮĸŶĲĸŶƮ ƀŊŊŗĬĸɩ

DOH Audit ~ Provide the DOH access to all necessary information.

Future Plan ~ Support DOH for other tolling projects

Other requirements

~ Conduct monthly meetings
~ Submit reports
~ Provide training to DOH
~ DOH & Private Party may request variation of works
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Operation & Maintenance Plans

O&M Plan submission flow chart

Private Party carries out O&M 
works based on the approved 

O& M Plan

Private Party submits O&M 
plan annually

No

Yes

DOH approve?

O&M PLAN

~ Safety Plan

~ Equipment Plan

~ Toll Collection and Operations Plan

~ Traffic Management and Control Plan

~ Customer Service Plan

~ Emergency Management and Operations Plan

~ Facilities Operations Plan

~ Maintenance Plan
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Maintenance Requirements

Maintenance 
Flow Chart

Conduct maintenance 
activities

Use asset as 
normal

Prepare maintenance plan

Conduct regular inspection

DOH inspects the 
result

No

ÅRecord data in MOMS

ÅPrepare and submit 
maintenance report

Yes

Maintenance 
needed?

DOH 
approve?

Yes

No
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DOH Section Works Handover to Private Party
DOH Section Works

Constructed by the DOH and handed over to the Private Party such as:
ÅBridge (Anusornsatan ɼRangsit ),
ÅBridge drainage,
ÅDelineation,
ÅMedian barrier and parapet,
ÅStreet light and signages, etc.
ÅBuildings (CCB, Patrol Unit 1, Highway Police Station)

PPP Section Works
Constructed & installed by the Private Party such as:
Å Bridge (RangsitɼBang Pa -In),
Å Toll collection system,
Å Traffic management system,
Å Network communication system,
Å Buildings (TCB, Patrol Unit 2 & 3, O&M Center, Rest Area)
Å Landscaping, etc.

All maintenance works not 
mentioned in re -measurement 
works.

Lumpsum

Å Replacement of bridge accessories 

Å Negotiation (Bridge NBI rating 0-6)

Re-measurement

Lumpsum

Private Party shall accept the DOH 
Section Works in their existing 

condition, without objection

DOH and Private Party 
conduct joint inspection of 

the DOH Section Works

DOH shall handover the 
DOH Section Works to 

Private Party

Private Party shall improve 
the DOH Section Works 

(Lumpsum)
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General Information

Roadway Maintenance

Pavement Delineation Maintenance

Drainage Maintenance & Slope Repair

Landscape & Roadside Maintenance

Bridge & Structure Maintenance

Third Party Damages Repair & Maintenance

Roadway Safety Features & Systems Maintenance

Signs & Sign Systems Maintenance

Roadway Lighting & Power Distribution System Maintenance

Toll Gantry Area Maintenance

Toll Collection System Maintenance

Traffic Management & Control System Maintenance

Building & Related Facility Maintenance

Network Communication Maintenance

ÅRe-measurement works:

× Unit Price

Replacement of bridge bearing

× Negotiation (Bridge NBI rating 0 -6)

ÅLumpsum works: 

All maintenance works not mentioned in re -measurement 
works.

Key Performance Indicator

ÅQuarterly maintenance work report (submit on time)

Maintenance Requirements
Maintenance Activities
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ÅPreventive maintenance

ÅCorrective maintenance

ÅProvide 2 -year warranty for at -grade roads (outside O&M 
Limit)

ÅReplace concrete pavement joint for access road once 
every 5 years

ÅIRI and IFI shall be measured twice a year

Key Performance Indicator

Å Ride quality (maintain condition of IRI & IFI)

Å Pavement damages (not present)

Å Debris and litter (not present)

Maintenance Requirements
General Information

Roadway Maintenance

Pavement Delineation Maintenance

Drainage Maintenance & Slope Repair

Landscape & Roadside Maintenance

Bridge & Structure Maintenance

Third Party Damages Repair & Maintenance

Roadway Safety Features & Systems Maintenance

Signs & Sign Systems Maintenance

Roadway Lighting & Power Distribution System Maintenance

Toll Gantry Area Maintenance

Toll Collection System Maintenance

Traffic Management & Control System Maintenance

Building & Related Facility Maintenance

Network Communication Maintenance

Maintenance Activities
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ÅPreventive maintenance

ÅCorrective maintenance

Key Performance Indicator

Å Pavement markings (maintain retroreflectivity  level)

Å Marker and delineator (clean and visible)

Maintenance Requirements

General Information

Roadway Maintenance

Pavement Delineation Maintenance

Drainage Maintenance & Slope Repair

Landscape & Roadside Maintenance

Bridge & Structure Maintenance

Third Party Damages Repair & Maintenance

Roadway Safety Features & Systems Maintenance

Signs & Sign Systems Maintenance

Roadway Lighting & Power Distribution System Maintenance

Toll Gantry Area Maintenance

Toll Collection System Maintenance

Traffic Management & Control System Maintenance

Building & Related Facility Maintenance

Network Communication Maintenance

Maintenance Activities

Delineators:

ÅRoad Studs

ÅPrismatic Reflectors

ÅPavement Markings

ÅAnti -glare screen
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ÅPreventive maintenance

ÅCorrective maintenance

Key Performance Indicator

Maintenance Requirements

Drainage Maintenance and Slope Repair

Å Bridge drainage (clean and no obstruction)

Landscape & Roadside Maintenance

Å Noise Barrier (good condition)

General Information

Roadway Maintenance

Pavement Delineation Maintenance

Drainage Maintenance & Slope Repair

Landscape & Roadside Maintenance

Bridge & Structure Maintenance

Third Party Damages Repair & Maintenance

Roadway Safety Features & Systems Maintenance

Signs & Sign Systems Maintenance

Roadway Lighting & Power Distribution System Maintenance

Toll Gantry Area Maintenance

Toll Collection System Maintenance

Traffic Management & Control System Maintenance

Building & Related Facility Maintenance

Network Communication Maintenance

Maintenance Activities
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General Information

Roadway Maintenance

Pavement Delineation Maintenance

Drainage Maintenance & Slope Repair

Landscape & Roadside Maintenance

Bridge & Structure Maintenance

Third Party Damages Repair & Maintenance

Roadway Safety Features & Systems Maintenance

Signs & Sign Systems Maintenance

Roadway Lighting & Power Distribution System Maintenance

Toll Gantry Area Maintenance

Toll Collection System Maintenance

Traffic Management & Control System Maintenance

Building & Related Facility Maintenance

Network Communication Maintenance

Maintenance Activities

ÅPreventive maintenance (Lump sum AP)

ÅCorrective maintenance (Re -measurement for DOH Section Works)

ÅEmploy Third Party bridge & inspectors

ÅClean & lubricate bearings every 5 years

ÅRepaint the entire bridge concrete parapet and median barrier 
once every 5 years

ÅOverseas bridge training once every 5 years

Key Performance Indicator

Å Bridge structure (preventive maintenance)

Å Bridge expansion joint (good condition)

Å Graffiti (not present)

Maintenance Requirements

DOH Section Works ( Anusornsatan ɼRangsit )

Re-measurement

Bridge  accessories replacement & NBI Code: 0ɼ6 Maintenance

Lump Sum AP

NBI Code: 7ɼ9 Maintenance
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General Information

Roadway Maintenance

Pavement Delineation Maintenance

Drainage Maintenance & Slope Repair

Landscape & Roadside Maintenance

Bridge & Structure Maintenance

Third Party Damages Repair & Maintenance

Roadway Safety Features & Systems Maintenance

Signs & Sign Systems Maintenance

Roadway Lighting & Power Distribution System Maintenance

Toll Gantry Area Maintenance

Toll Collection System Maintenance

Traffic Management & Control System Maintenance

Building & Related Facility Maintenance

Network Communication Maintenance

Maintenance Activities

ÅEmergency maintenance (vehicle collision, vandalism, natural 
disasters)

Key Performance Indicator

Maintenance Requirements

Å Bridge structure damaged due to incident
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General Information

Roadway Maintenance

Pavement Delineation Maintenance

Drainage Maintenance & Slope Repair

Landscape & Roadside Maintenance

Bridge & Structure Maintenance

Third Party Damages Repair & Maintenance

Roadway Safety Features & Systems Maintenance

Signs & Sign Systems Maintenance

Roadway Lighting & Power Distribution System Maintenance

Toll Gantry Area Maintenance

Toll Collection System Maintenance

Traffic Management & Control System Maintenance

Building & Related Facility Maintenance

Network Communication Maintenance

Maintenance Activities

ÅPreventive maintenance

ÅCorrective maintenance

Key Performance Indicator

Maintenance Requirements

Å Safety concrete barrier (good condition)

Å Impact attenuator (good condition)
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ÅPreventive maintenance

ÅCorrective maintenance

ÅRe-paint all components including its gantry, steel frames and posts 
once every 5 years.

Key Performance Indicator

Maintenance Requirements

Å Traffic sign panel (good condition)

Å Traffic sign structure (good condition)

Å Traffic sign retroreflecivity  (maintain retroreflecivity )

General Information

Roadway Maintenance

Pavement Delineation Maintenance

Drainage Maintenance & Slope Repair

Landscape & Roadside Maintenance

Bridge & Structure Maintenance

Third Party Damages Repair & Maintenance

Roadway Safety Features & Systems Maintenance

Signs & Sign Systems Maintenance

Roadway Lighting & Power Distribution System Maintenance

Toll Gantry Area Maintenance

Toll Collection System Maintenance

Traffic Management & Control System Maintenance

Building & Related Facility Maintenance

Network Communication Maintenance

Maintenance Activities
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ÅPreventive maintenance

ÅCorrective maintenance

ÅReplace  fully the power distribution line at least once within the 
O&M period

Key Performance Indicator

Maintenance Requirements

Å Road lighting and illuminance (good condition, maintain 
illuminance)

Å Systems unavailability

General Information

Roadway Maintenance

Pavement Delineation Maintenance

Drainage Maintenance & Slope Repair

Landscape & Roadside Maintenance

Bridge & Structure Maintenance

Third Party Damages Repair & Maintenance

Roadway Safety Features & Systems Maintenance

Signs & Sign Systems Maintenance

Roadway Lighting & Power Distribution System Maintenance

Toll Gantry Area Maintenance

Toll Collection System Maintenance

Traffic Management & Control System Maintenance

Building & Related Facility Maintenance

Network Communication Maintenance

Maintenance Activities
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General Information

Roadway Maintenance

Pavement Delineation Maintenance

Drainage Maintenance & Slope Repair

Landscape & Roadside Maintenance

Bridge & Structure Maintenance

Third Party Damages Repair & Maintenance

Roadway Safety Features & Systems Maintenance

Signs & Sign Systems Maintenance

Roadway Lighting & Power Distribution System Maintenance

Toll Gantry Area Maintenance

Toll Collection System Maintenance

Traffic Management & Control System Maintenance

Building & Related Facility Maintenance

Network Communication Maintenance

Maintenance Activities

ÅPreventive maintenance

ÅCorrective maintenance

ÅRe-paint M -Flow gantry, steel frames and posts once every 5 
years.

Key Performance Indicator

Maintenance Requirements

Å Toll Gantry Structure (good condition)
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General Information

Roadway Maintenance

Pavement Delineation Maintenance

Drainage Maintenance & Slope Repair

Landscape & Roadside Maintenance

Bridge & Structure Maintenance

Third Party Damages Repair & Maintenance

Roadway Safety Features & Systems Maintenance

Signs & Sign Systems Maintenance

Roadway Lighting & Power Distribution System Maintenance

Toll Gantry Area Maintenance

Toll Collection System Maintenance

Traffic Management & Control System Maintenance

Building & Related Facility Maintenance

Network Communication Maintenance

Maintenance Activities

ÅPreventive maintenance

ÅCorrective maintenance

ÅSoftware maintenance

Key Performance Indicator

Maintenance Requirements

Toll Collection System Maintenance &

Network Communication Maintenance

Å Systems unavailability

Traffic Management and Control System Maintenance

Å Display of VMS, ISLUS (present and visible)

Å Systems unavailability 
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Å Preventive maintenance

Å Corrective maintenance

Å Building painting once every 8 -10 years (at least 3 times)

Å Replacement of sanitary wares once every 14 years (at least 2 
times)

Key Performance Indicator

Maintenance Requirements

Å Systems unavailability (UPS & generator)

General Information

Roadway Maintenance

Pavement Delineation Maintenance

Drainage Maintenance & Slope Repair

Landscape & Roadside Maintenance

Bridge & Structure Maintenance

Third Party Damages Repair & Maintenance

Roadway Safety Features & Systems Maintenance

Signs & Sign Systems Maintenance

Roadway Lighting & Power Distribution System Maintenance

Toll Gantry Area Maintenance

Toll Collection System Maintenance

Traffic Management & Control System Maintenance

Building & Related Facility Maintenance

Network Communication Maintenance

Maintenance Activities
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Operation Requirements

Operation 
Flow Chart

Work with affected operators (adjoining 
motorway operator, local road operators, etc.)

Prepare operation plans

Conduct operation activities

Prepare and submit operation reports
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M-Flow Toll Operation and Management

Traffic Management and Control

Work Zone Traffic Management

Management of Planned Events and Unplanned Events

Road Freight Management

Call Center Services

Data Collection, Analysis and reporting

IT Disaster Recovery Management

Customer Service Center

Public Relations

Operation Activities
Operation Requirements

Key Performance Indicator

Å M-Flow transaction data collection

Å M-Flow Audit

Å M-Flow Violation

Å Accuracy of toll charges

Å Distribution of RFID transponders

Å M-Flow operation 

× capture, counting, & classification accuracy

× toll transaction generation 

ü number of generated transactions

ü accuracy of generated transactions

ü time of transaction transmitted to SPF

× Systems unavailability
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M-Flow Toll Operation and Management

Traffic Management and Control

Work Zone Traffic Management

Management of Planned Events and Unplanned Events

Road Freight Management

Call Center Services

Data Collection, Analysis and reporting

IT Disaster Recovery Management

Customer Service Center

Public Relations

Operation Activities
Operation Requirements

Key Performance Indicator

Å Observation and detection (CCTV or other devices)

Å Data processing and response formulation

Å Information dissemination and sharing (to other 
agencies and motorists) (VMS)

Å Traffic operation and control (VMS, ISLUS)

Å Unavailability of traffic lane 

Å Systems unavailability 

Å Incident management (respond within the time limit)

Å Accident & fatality rate
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M-Flow Toll Operation and Management

Traffic Management and Control

Work Zone Traffic Management

Management of Planned Events and Unplanned Events

Road Freight Management

Call Center Services

Data Collection, Analysis and reporting

IT Disaster Recovery Management

Customer Service Center

Public Relations

Operation Activities

Operation Requirements

Key Performance Indicator

Å Provide information to motorists to ensure safe and 
orderly journey.

Å Provide safe working area for workers.

Å None
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M-Flow Toll Operation and Management

Traffic Management and Control

Work Zone Traffic Management

Management of Planned Events and Unplanned Events

Road Freight Management

Call Center Services

Data Collection, Analysis and reporting

IT Disaster Recovery Management

Customer Service Center

Public Relations

Operation Activities
Operation Requirements

Key Performance Indicator

Å Effectively manage Planned and Unplanned Events 

Å Provide up to date incident advice to motorists 

Å Assist and manage emergency and incident response 

Å Develop a traffic management plan and put it into 
place.

Å None
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M-Flow Toll Operation and Management

Traffic Management and Control

Work Zone Traffic Management

Management of Planned Events and Unplanned Events

Road Freight Management

Call Center Services

Data Collection, Analysis and reporting

IT Disaster Recovery Management

Customer Service Center

Public Relations

Operation Activities
Operation Requirements

Key Performance Indicator

Å Allow oversize vehicles to use the M 5 in accordance 
with any approvals by the DOH.

Å Facilitate the safe, efficient and convenient passage of 
these oversize vehicles.

Å None
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M-Flow Toll Operation and Management

Traffic Management and Control

Work Zone Traffic Management

Management of Planned Events and Unplanned Events

Road Freight Management

Call Center Services

Data Collection, Analysis and reporting

IT Disaster Recovery Management

Customer Service Center

Public Relations

Operation Activities

Operation Requirements

Key Performance Indicator

Customer service center shall be open 24/ 7 to respond 
to: 

Åcustomer ʊs questions,

Åcomplaints, or

Åany other matters. 

Å Systems unavailability

Å Call center waiting (answer within 10 seconds)
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M-Flow Toll Operation and Management

Traffic Management and Control

Work Zone Traffic Management

Management of Planned Events and Unplanned Events

Road Freight Management

Call Center Services

Data Collection, Analysis and reporting

IT Disaster Recovery Management

Customer Service Center

Public Relations

Operation Activities

Operation Requirements

Key Performance Indicator

Å Collect and analyze operational data (traffic counts, 
toll collection point data, etc )

Å Performance Reporting (incident management, traffic 
flow performance, road safety, etc.)

Å None

59

ǬȍȡȖǻ̐ȡǬ̦ȣȞȆȂǬȣȍȂ̦ȣȧȆ̞ȆȐȣȆȨȔȦȖ̦ȣȍ̭Ȑȍ̌ǬȘȣ
ĽŅĶŃĽŜŅėńĠĕŀĚĶƞŅĚĮĶŃĔŅĻŏĝŇĠĝĺĬȮŐĸŃĶƞŅĚŏŀĔĽŅĶĽŜŅľĶńĭĔŅĶėńħŏĸŊŀĔŏŀĔĝĬȮ



M-Flow Toll Operation and Management

Traffic Management and Control

Work Zone Traffic Management

Management of Planned Events and Unplanned Events

Road Freight Management

Call Center Services

Data Collection, Analysis and reporting

IT Disaster Recovery Management

Customer Service Center

Public Relations

Operation Activities

Operation Requirements

Key Performance Indicator

Disaster recovery shall be able to: 

Å recover the M 5 electronic information and 

Å bring data and applications back online immediately

Å Disaster recovery site (recover & restore data 
immediately)

Å Systems unavailability 
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M-Flow Toll Operation and Management

Traffic Management and Control

Work Zone Traffic Management

Management of Planned Events and Unplanned Events

Road Freight Management

Call Center Services

Data Collection, Analysis and reporting

IT Disaster Recovery Management

Customer Service Center

Public Relations

Operation Activities

Operation Requirements

Key Performance Indicator

Å Account Management and Maintenance Services

Å Dispute transaction verification

Å Mailroom Operations

Å Customer Communications

Å RFID Tag Management

Å Violation Management

Å Customer satisfaction level (DOH conducts survey)

Å Systems unavailability
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M-Flow Toll Operation and Management

Traffic Management and Control

Work Zone Traffic Management

Management of Planned Events and Unplanned Events

Road Freight Management

Call Center Services

Data Collection, Analysis and reporting

IT Disaster Recovery Management

Customer Service Center

Public Relations

Operation Activities

Operation Requirements

Key Performance Indicator

Å Design communications campaigns.

Å Write news releases and other content for news. 

Å Prepare for press conferences and media interviews. 

Å Write website and social media content.

Å None
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Asset Management Systems (AMS)

Asset Management System (AMS):
Record:
× current, 
× historical and 
× projected future condition 

of each asset
Link any 
× inventory, 
× defect database, and 
× testing and inspection plan

System Components
× Asset Database and Reporting;
× Decision Support and Analysis;
× Maintenance Management; and
× Structures Management;

AMS

PPPDOH

AMS

Private 
PartyDOH

Private Party 
manages  all Assets

DOH can access 
& monitor AMS

Private Party reports  
quarterly to DOH
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Corridor Management

AMS

PPPDOH

DOH

Private 
Party

Third 
Party

Agreement
Comply agreement 
between DOH and 

3rd party

Manage, coordinate and monitor 
third party activities in M 5

Third party examples:
Å Internet provider (True, AIS, etc.)
Å PEA
Å PWA
Å DOH contractor (if any)
ÅOthers
Access and Interface
by third party to gain access in M 5 to:
Å construct, 
Å operate or 
Åmaintain facilities. 
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Environmental Management

Private Party shall:

Å comply with all Government Acts and regulations;

Åfollow measures in the EIA report to: 

× prevent, 

× correct and 

× reduce 

environmental impacts.
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Handback

Å DOH and Private Party conduct joint 
inspection of M 5 assets.

Å After handback  works & Termination 
Date, Private Party shall handback  all 
M5 assets to DOH.

Å DOH to continue M 5 O&M works after 
Termination Date
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Service Level Agreement

Å Lane(s) Closure
Å Penalty: AP Deduction

Å System Downtime
Å Penalty: Demerit Point(s)

Å Key Performance Indicator (KPI)
Å Penalty: Demerit Point(s)

Unavailability 
of Traffic Lane

Ȯ

Unavailability 
of System

ȯ

O&M Violation

Ȱ

!
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Service Level Agreement

Unavailability of Traffic Lane
Ȯ

Calculation of AP Deduction based on
Å Traffic volume at the time of lane closure
Å Duration of lane closure
Å Number of traffic lane(s) closed

Downstream FlowUpstream Flow Bottleneck
T

ra
ff
ic

 l
a

n
e
s
 

C
lo

s
e
d

AP Deduction of Lane Closure shall be applied when ;
Å Unpermitted Lane Closure  
Å Unplanned Maintenance
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Service Level Agreement

Unavailability of System
2

100%

Operating 
Time

Equipment 
Operation Availability

UP
Availability 

Target
UP

UP

DOWNDOWN

One Month Period

Systems Availability Formula

(Ȯ) Toll Gantry System

(ȯ) Traffic Management and Control System

(Ȱ) Power supply to all the systems at Toll 
Gantry, Toll Control Buildings, Central Control 
Building, including UPS and power generator

(ȱ) Communication Network System

(Ȳ) Disaster Recovery Site 

(ȳɸ Maintenance Online Managements System 

(ȴ) Toll Gantry Computer System (TGCS)

(ȵ) Headquarter Operational Back Office System 
(HBOFS)

(ȶ) Project website

(Ȯȭ) Call center telephone equipment

(ȮȮ) Call Center Private Automatic Branch 
Exchange (PABX)

System to be assessed the availability

Availability of 
System (%)

Total Time of 
Unavailability 
(Downtime)

Total Operating Time ɼ 
Scheduled Downtime for 

Maintenance

100 100x
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Key Performance Indicator (KPI)

O&M Violation
3

KPI OPERATION

Report 
Submission

QA ISO9001
Certified

1. Quality Management 3. M-Flow Operation

Call Center 
Call Waiting

Incident Response 
Time Including 
Scene Clearance 
and Site Traffic 
Management

Dynamic 
Message Sign 
Posting Time

2. Incident Management

Å Accident Rate per Vehicle -Kilometers 
Traveled (VKT)

Å Fatality Rate per VKT.
Å Better than the floating Operating 

Year 

4. Safety

Å Recover and restore 
immediately

5. Disaster Recovery 
(DR) Site

Å Level of Customer 
Satisfaction

6. Customer Satisfaction

Bridge structure 
damage due to 

incident

Capture Accuracy of Vehicles w/RFID both 
AVI & ALPR

Capture Accuracy of 
Vehicles w/o RFID by ALPR

AVC Counting & 
Classification Accuracy

Toll Transaction 
Generation (number, 
accuracy & time 
transmitted to SPF)
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Key Performance Indicator (KPI)

O&M Violation
3

KPI MAINTENANCE

Å International Roughness Index (IRI) ɼ 
Asphaltic Concrete Pavement

Å Pavement Surface ɼ Skid Resistance

7. Ride Quality

ȵ. AC Pavement Damages

Å No pavement damage (rutting, 
depression areas, potholes & etc.)

9. Pavement Markings

Å Nighttime Visibility of White Color Pavement 

Markings based on 30 m geometry

Å Nighttime Visibility of Yellow Color Pavement 

Markings based

Å General Conditions of Pavement Markings 

Å Unused Pavement Markings 

10. Road Furniture

Safety concrete barriers, Impact 
Attenuator, Noise Barrier, Marker & 
Delineator & etc. must be present, 
complete, clean, structurally sound. 

Å Sign panel & Structure must be present, 
complete, clean, structurally sound and 
work properly.

Å The display of VMS & ISLUS shall be 
present and visible. In case of any damage 
or defect, the display of VMS shall be 
repaired within the cure period 

11. Traffic Signs & 
Dynamic Message Sign 

Å Luminaires & Lighting Pole must be present, 
complete, clean and work properly. 

Å Average iIluminance  must be 21.5 lux as a 
minimum. 

12. Road Lighting & Illuminance

Å Drainage shall be clean 
and without obstruction.

13. Road Drainage

Å No vegetation affects 
the traffic lane(s) or 
causes sight obstruction

14. Vegetation Control

Å Bridge structure
Å Bridge expansion joint  

(Preventive Maintenance & Rating 
Condition Maintain)

15. Bridge

Å No presence of any debris and 
litter on roadway.

Å No presence of graffiti on bridge 
structure, building, fence, barrier, 
and other structures.

16. Other Indicators
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Key Performance Indicator (KPI)

ÅPrivate Party records Level of Service (LOS) failures in MOMS.

ÅEnd of cure period: Private Party updates LOS failures (cured/under 
execution)

ÅDOH inspects completed LOS remedy. Upon DOH ʊs approval in MOMS, cure 
is deemed completed.

ÅAll LOS failure records shall be updated and retrievable by both the DOH 
and the Private Party at any time via MOMS. 

Level of Service 
Failures

Level of Service Failures 
Recorded in MOMS

Notification on Cure 
Completion to DOH for 

Approval

DOHʊs 
Approval

Level of Service 
Failure Closed

Failures Cured

No

Yes

MOMS

NOTIFICATION AND RECORD PROCEDURE ON LEVEL OF SERVICE FAILURE
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Key Performance Indicator (KPI)
Cure Period Category ʇAʈ 

Private party receives Noncompliance 
Event Notice from DOH

Noncompliance 
event occurs

Cure 
Period 1

Cure 
Period 2

Demerit Point 
imposed

Demerit Point 
imposed

Cure 
Period 
starts

Notice received from DOH

Cure Period Category ʇBʈ

Noncompliance 
event occurs

Cure 
Period 1

Cure 
Period 2

Demerit Point 
imposed

Demerit Point 
imposed

Cure 
Period 
starts

No notice from DOH

Cure Period Category ʇCʈ

Noncompliance 
event occurs

Demerit Point 
imposed

Demerit Point 
imposed

Noncompliance 
event occurs

No Cure Period

Cure Period
(e.g. IRI, IFI)

(e.g. potholes, rutting)

(e.g. DR site)

Category ʇCʈ

Noncompliance 
event start

Cure 
period?

Category ʇBʈ Cure Period 
starts upon noncompliance 

event

Category ʇAʈ Cure Period 
starts upon Private Party ʊs 

receipt of Notice from DOH

Private Party remedies
noncompliance event

Remedied 
within  
Cure 

Period?

Impose Demerit Point(s)

Yes

Yes

No

DOH to consider

Remedy completed

PP corrects 
Noncompliance event 

Impose Demerit Point(s)
No
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O&M Limit Drawings

O&M Limit - boundary of areas where 
O&M works are the responsibilities of 
the Private Party such as:
ÅBridge,
ÅRamps, 
ÅM&E Systems,
ÅBuildings,
ÅLandscape,
ÅStreet light, etc.

Outside of O&M Limit - Private Party is 
not responsible to operate and 
maintain such as:
ÅConnecting elevated highway,
ÅAt grade roads,
ÅMainline at grade drainages,
ÅLocal overpass, etc. 

Mainline
Private Party
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O&M Limit Drawings

On ɼ Off Ramp

CCB
Ȗȍ̞ȧȏȉǾȡșȏ̞ǮȣȏȂ̠ 76Private Party

Private Party

DOH
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Rest Stop

Ȱ. ǻ̐ȡǬ̦ȣȞȆȂȂ̐ȣȆǬȣȍȪȞ̐Ȗȍ̞ǬȣȍȨȔȦǬȣȍȎ̌ȂǬȣȍȝ̤̑ȆȄ̠̏

¶ ǬȣȍȖȍ̞Ǭȣȍ : ȧȗ̟ȂȪȞ̐Ȗȍ̞ǬȣȍȃȔȡȂ 24 ǽ̌̏ȏȫȇȐ Ḙ̏Ǭȏ̌Ȇ 

¶ ǬȣȍȎ̌ȂǬȣȍȝ̤̑ȆȄ̠̏ :ȍ̌ǬȘȣǿȏȣȇȕȦȡȣȂȨȔȦǿȏȣȇȧȗ̜ȆȍȦȧȖ̠șȖȧȍ̠șȖȍ̐ȡș ȨȔȦ

ȗȔȡȂǮ̌șȕ̦ȣȞȍ̌ȖȚ̯̐Ȫǽ̐Ȗȍ̞ǬȣȍȃȔȡȂȧȏȔȣ 

Ȯ.ȞȆ̐ȣȄ̠̏ǻȡȐȧȡǬǽȆȂ̐ȣȆǬǳȞȇȣș ȍȦȧȖ̠șȖ

¶ ȧȡǬǽȆǿ̯̎ȕ̌ǹǹȣȧȗ̜ȆȚ̯̐ȍ̌ȖȚ̞ȂǽȡȖǬȣȍȂ̦ȣȧȆ̞ȆȐȣȆȨȔȦǬȣȍȖ̦ȣȍ̭Ȑȍ̌ǬȘȣȄ̠̏ȝ̌Ǭȍ̞ȇ

ȄȣȐ ǿȍȡȖǿṶ̏ȇȄ̌̑ȐȡȣǿȣȍȨȔȦȫǿȍȐȕȍ̐ȣȐȝ̤̑ȆȑȣȆɤ ȍȦȖȖȕȣȌȣȍȉ̯ȗȫǮǿɤ ȨȔȦ

ȕ̞̏Ȑȡ̦ȣȆȏșǿȏȣȇȕȦȂȏǬ

¶ ȧȡǬǽȆǿ̯̎ȕ̌ǹǹȣȃ̐ȡȐȎ̌Ȃȕ̎ȐȧȡǬȕȣȍȄ̠̏ȧǬ̠̏șȏǻ̐ȡȐǬ̌ȖǬȣȍȂ̦ȣȧȆ̞ȆȐȣȆȨȔȦ

Ȗ̦ȣȍ̭Ȑȍ̌ǬȘȣȪȞ̐ȨǬ̎ǬȍȇȄȣȐȞȔȏȐ

¶ ǬȣȍȂ̦ȣȧȆ̞ȆȐȣȆȨȔȦȖ̦ȣȍ̭Ȑȍ̌ǬȘȣȃ̐ȡȐȧȗ̜ȆȩȗȃȣȇǬǳȞȇȣș 

ȍȦȧȖ̠șȖ ȨȔȦȇȣȃȍȑȣȆȄ̠̏ȧǬ̠̏șȏǻ̐ȡȐ

ȯ.ǬǳȞȇȣșȨȔȦȇȣȃȍȑȣȆȄ̠̏ȧǬ̠̏șȏǻ̐ȡȐɣ ȧǽ̎Ȇ

¶ ǬǳȞȇȣșȏ̎ȣȂ̐ȏșǬȣȍȍ̎ȏȇȔȐḘ̏ȆȍȦȞȏ̎ȣȐȍ̌ȑȨȔȦȧȡǬǽȆ

¶ ǬǳȞȇȣșȏ̎ȣȂ̐ȏșȄȣȐȞȔȏȐ

¶ ǻ̐ȡǬ̦ȣȞȆȂǬȍȇȄȣȐȞȔȏȐ ȧȍ̤̏ȡȐ ȇȣȃȍȑȣȆȨȔȦȔ̌ǬȘȉȦȄ̠̏ȝ̌Ǭȍ̞ȇȄȣȐ 

ȱ.ǻ̐ȡǬ̦ȣȞȆȂȂ̐ȣȆǬȣȍȎ̌ȂǬȣȍȄȍ̌ȝș̘ȕ̞Ȇ

¶ ȇ̠ǬȣȍȂ̯ȨȔȨȔȦȖ̦ȣȍ̭Ȑȍ̌ǬȘȣȄȍ̌ȝș̘ȕ̞ȆȪȞ̐ȇ̠ȗȍȦȕ̞ȄȌ̞Ǯȣȝ 

Ȩǻ̛ȐȨȍȐ ȗȔȡȂǮ̌șȨȔȦȝȍ̐ȡȇȪǽ̐ȐȣȆȡș̯̎ȧȕȇȡ 

¶ ǬȣȍȖ̯ȍȉȦȄȍ̌ȝș̘ȕ̞ȆȃȣȇȍȦșȦȧȏȔȣȄ̠̏Ǭ̦ȣȞȆȂ

¶ ȇ̠ȍȦȖȖȖȍ̞ȞȣȍȎ̌ȂǬȣȍȄȍ̌ȝș̘ȕ̞Ȇ ɷAsset Management System)  ȃȔȡȂ

ȡȣș̭ȕ̌ǹǹȣ 

¶ Ǭȣȍȗȍ̌ȖȧȗȔ̠̏șȆȕ̞̏Ȑȡ̦ȣȆȏșǿȏȣȇȕȦȂȏǬȪȆȡȆȣǿȃ ȡȣȎȡș̯̎ȪȆȍ̯ȗȨȖȖǻȡȐ 

cost sharing Ȟȍ̤ȡ compensation ȪȆǬȍȉǬ̠ȍȇȄȣȐȞȔȏȐȕ̌̏ȐȪȞ̐ȧȗȔ̠̏șȆ

Ȟȍ̤ȡȧȝ̞̏ȇȧȃ̞ȇȎȣǬǻ̐ȡǬ̦ȣȞȆȂ
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Rest Stop

ȴɩ ǬȣȍȖȍ̞ȞȣȍȎ̌ȂǬȣȍȂ̐ȣȆǿȏȣȇȗȔȡȂǮ̌ș

¶ȇ̠Ṷ̑ǿȔȣǬȍȨȔȦȡ̭ȗǬȍȉ̘ȧȝ̠șȐȝȡ

¶ȍȦȖȖǬȔ̐ȡȐȏȐȎȍȗ̟Ȃ ɷCCTV) Ȅ̠̏ȝȍ̐ȡȇȪǽ̐ȐȣȆȃȔȡȂ 
ȯȱǽ̌̏ȏȫȇȐ 

¶ȇ̠ǬȣȍǾ̌ǬǾ̐ȡȇȨȚȆȧȚǽ̞ǹȧȞȃ̭

Ȳɩ ǻ̐ȡǬ̦ȣȞȆȂȂ̐ȣȆǬȣȍȖ̦ȣȍ̭Ȑȍ̌ǬȘȣ

¶ǬȣȍȖ̦ȣȍ̭Ȑȍ̌ǬȘȣȧǽ̞Ȑȗ̒ȡȐǬ̌ȆɷPreventive Maintenance)

¶ǬȣȍȖ̦ȣȍ̭Ȑȍ̌ǬȘȣȗǬȃ̞ɷRoutine Maintenance)

¶ǬȣȍȖ̦ȣȍ̭Ȑȍ̌ǬȘȣȧǽ̞ȐȨǬ̐ȩǻɷCorrective Maintenance)

ȳɩ ǬȣȍȖȍ̞ȞȣȍȎ̌ȂǬȣȍȨȔȦǽ̎ȡȐȄȣȐṳ̏̏ȡȕȣȍǬ̌ȖȚ̯̐Ȫǽ̐Ȗȍ̞Ǭȣȍ

¶ȍȦȖȖȎ̌ȂǬȣȍȄȍ̌ȝș̘ȕ̞Ȇȕ̯ǹȞȣș ɣ 

ȃ̐ȡȐȇ̠ȍȦȖȖ Lost & Found

¶Ǭȣȍȍ̌ȖȜ̍Ȑǻ̐ȡȍ̐ȡȐȧȍ̠șȆ ɣ 
ȃ̐ȡȐȎ̌Ȃǽ̎ȡȐȄȣȐȍ̌ȖȜ̍Ȑǿȏȣȇǿ̞ȂȧȞ̛ȆȨȔȦǻ̐ȡȍ̐ȡȐȧȍ̠șȆȎȣǬȚ̯̐Ȫǽ̐Ȗȍ̞Ǭȣȍ 
ȨȔȦȎ̌ȂȄ̦ȣȍȣșȐȣȆȧȝ̤̏ȡȕ̎ȐȪȞ̐ ȄȔɩ

ȵɩ Ǭȣȍȕ̎ȐȇȡȖǿ̤ȆȫǿȍȐǬȣȍ

¶ ȃ̐ȡȐȇ̠ǬȣȍȃȍȏȎȕȡȖȍ̎ȏȇǬ̌ȆɷFirst Inspection & Final Inspection )
ȍȦȞȏ̎ȣȐǬȍȇȄȣȐȞȔȏȐȨȔȦȚ̯̐ȍ̎ȏȇȔȐḘ̏Ȇ

¶ ȃ̐ȡȐȕ̎ȐȇȡȖȄȍ̌ȝș̘ȕ̞ȆȪȆȕǮȣȝȂ̠ ȝȍ̐ȡȇȪǽ̐ȐȣȆ

¶ ǬȍȇȄȣȐȞȔȏȐȇ̠ȕ̞ȄȌ̞ȧṲ̏ȡǬǾ̤̑ȡȄȍ̌ȝș̘ȕ̞Ȇȧȝ̞̏ȇȧȃ̞ȇ
Ȅ̠̏ȧǬ̠̏șȏǻ̐ȡȐǬ̌ȖȫǿȍȐǬȣȍ
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Rest Stop

ȶɩ ǬȣȍȗȍȦȧȇ̞ȆȚȔǬȣȍȂ̦ȣȧȆ̞ȆȐȣȆ

ȨȖ̎Ȑȧȗ̜Ȇ 2 ǻ̌̑ȆȃȡȆȞȔ̌Ǭ

ǻ̌̑ȆȃȡȆȄ̠̏ 1: Ǭȣȍȧț̒ȣȍȦȏ̌ȐȨȔȦǬȣȍȨǬ̐ȩǻ ɷMonitoring & Corrective Action)

¶ȪȞ̐ǽ̎ȏȐȧȏȔȣȚ̎ȡȆȚ̌ȆȪȆ Ȯ ȗ̡ȨȍǬ Ǿ̢̏ȐȞȣǬȝȖȗ̍ǹȞȣȞȍ̤ȡǿȏȣȇȚ̞ȂȝȔȣȂ ȎȦȪȞ̐
ȫȡǬȣȕȪȆǬȣȍȂ̦ȣȧȆ̞ȆǬȣȍȨǬ̐ȩǻǮȣșȪȆȧȏȔȣȄ̠̏ ȄȔɩ Ǭ̦ȣȞȆȂ 

ǻ̌̑ȆȃȡȆȄ̠̏ 2: Ǭȣȍȗȍ̌Ȗ ɷFine)

¶ǬȍȉȄ̠̠̏ȍ̐ȣșȨȍȐ ɷȧǽ̎Ȇ ȕȍ̐ȣȐǿȏȣȇȧȕ̠șȞȣșȡș̎ȣȐȇȣǬɸ 

¶ǬȍȉȄ̠̠̏Ȅ̦ȣȚ̞ȂǾ̦̑ȣǾȣǬ ɷǿ̤ȡ ȇ̠Ǭȣȍȃ̌Ǭȧȃ̤ȡȆȨȔȦȪȞ̐ȫȡǬȣȕȨǬ̐ȩǻȨȔ̐ȏȨȃ̎Ǭ̛ș̌ȐȄ̦ȣȚ̞Ȃ
Ǿ̦̑ȣȡ̠Ǭɸ

Ȯȭɩ ȃ̌ȏǽ̠̑ȏ̌ȂȗȍȦȕ̞ȄȌ̞Ǯȣȝ (KPIs)

ȝ̞ȎȣȍȉȣǿȍȡȖǿṶ̏ȇȂ̐ȣȆȃ̎ȣȐʏ ȧǽ̎Ȇ 

¶ǿȏȣȇȕȦȡȣȂ 

¶ǿȏȣȇȝȍ̐ȡȇȪǽ̐ȐȣȆ

¶Ȩǻ̛ȐȨȍȐȕȏșȐȣȇ

¶ȨǬ̐ȩǻǮȣșȪȆȧȏȔȣǬ̦ȣȞȆȂ 

¶ȇȣȃȍȑȣȆǿȏȣȇȗȔȡȂǮ̌șȍȦȂ̌ȖȕȣǬȔ

¶ǿȏȣȇȝ̢ȐȝȡȪȎǻȡȐȚ̯̐Ȫǽ̐Ȗȍ̞Ǭȣȍ ȧȗ̜Ȇȃ̐Ȇ
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ĶƞŅĚĽńĠĠŅĶƞĺĴĸĚĪŋĬ

ĽŅĶŃĽŜŅėńĠĕŀĚĶƞŅĚĮĶŃĔŅĻŏĝŇĠĝĺĬ
ĶƞŅĚŏŀĔĽŅĶĽŜŅľĶńĭĔŅĶėńħŏĸŊŀĔŏŀĔĝĬȮŐĸŃĶƞŅĚĽńĠĠŅĶƞĺĴĸĚĪŋĬ
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. ÅĽƞĚĴŀĭıŊŘĬĪňŗĔƞŀĽĶƟŅĚȮ
ŐĸŃĚŅĬőĵīŅĕŀĚȮĪĸ,Ȯ
(ŏĚŊŗŀĬœĕĭńĚėńĭĔƞŀĬ)

ÅŀŀĔľĬńĚĽŊŀŐěƟĚŒľƟ
ŏĶŇŗĴĚŅĬȮ&NTP'

ÅĔŜŅľĬħĺńĬŏĶŇŗĴĨƟĬĚŅĬ
ÅŒľƟĽŇĪīŇŏŀĔĝĬėŌƞĽńĠĠŅ
ŒĬĔŅĶħŜŅŏĬŇĬőėĶĚĔŅĶ

ÅĔŜŅĔńĭħŌŐĸȮėĺĭėŋĴȮŐĸŃ
ĨĶĺěĽŀĭĚŅĬ

ÅĽƞĚĴŀĭĽŇĪīŇėĶŀĭėĶŀĚŒĬĚŅĬ
őĵīŅŒľƟŏŀĔĝĬėŌƞĽńĠĠŅĽŜŅľĶńĭ
ĔŅĶħŜŅŏĬŇĬőėĶĚĔŅĶ

œĴƞĬƟŀĵĔĺƞŅ
15 ĺńĬ

[Ź] œĴƞŏĔŇĬ2ĮƖ
ĬńĭŐĨƞĺńĬŏĶŇŗĴĨƟĬĚŅĬ

ĺńĬĸĚĬŅĴ
ĽńĠĠŅ
ĶƞĺĴĸĚĪŋĬ

Notice to 
Proceed 
(NTP)

ĚŅĬŒĬĶŃĵŃĪňŗȮ/
Design & 
Build

ĺńĬĽŇŘĬĽŋħ
ĽńĠĠŅĶƞĺĴĸĚĪŋĬ

ĚŅĬŒĬĶŃĵŃĪňŗȮ0
Operations & 
Maintenance

œĴƞŏĔŇĬ3. ĮƖ
ĬńĭŐĨƞĺńĬŏĮƕħŒľƟĭĶŇĔŅĶ

ÅŀŀĔľĬńĚĽŊŀĶńĭĶŀĚĔŅĶŏĶŇŗĴħŜŅŏĬŇĬĚŅĬŐĸŃĔŅĶĭŜŅĶŋĚĶńĔļŅȮ&ĪńŘĚĶŃĭĭľĶŊŀŒĬĽƞĺĬĪňŗŏĮƦĬ
ĽŅĶŃĽŜŅėńĠ'
ÅėŊĬľĸńĔĮĶŃĔńĬĽńĠĠŅȮĽŜŅľĶńĭĚŅĬŒĬĶŃĵŃĪňŗȮ/
ÅĔŜŅĔńĭħŌŐĸ ėĺĭėŋĴ ŐĸŃĨĶĺěĽŀĭĚŅĬ
ÅĽƞĚĴŀĭĽŇĪīŇėĶŀĭėĶŀĚĕŀĚĚŅĬĶŃĭĭŐĸŃŀĚėƢĮĶŃĔŀĭŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚŒľƟŏŀĔĝĬėŌƞĽńĠĠŅĽŜŅľĶńĭ
ĔŅĶħŜŅŏĬŇĬĚŅĬŒĬĶŃĵŃĪňŗȮ0
ÅěƞŅĵėƞŅĨŀĭŐĪĬěŅĔĔŅĶŒľƟĭĶŇĔŅĶȮ(AP)ŒľƟŐĔƞŏŀĔĝĬėŌƞĽńĠĠŅ
ÅœħƟĶńĭėƞŅĨŀĭŐĪĬěŅĔĔŅĶŏĕƟŅĸĚĪŋĬěńħŒľƟĴňŐĸŃĭĶŇľŅĶěńħĔŅĶȮRest Stop ěŅĔŏŀĔĝĬėŌƞĽńĠĠŅ

ÅĶńĭĴŀĭőėĶĚĔŅĶėŊĬěŅĔŏŀĔĝĬėŌƞĽńĠĠŅ
ÅėŊĬľĸńĔĮĶŃĔńĬĽńĠĠŅĽŜŅľĶńĭĚŅĬŒĬĶŃĵŃĪňŗ0
ÅėŊĬľĸńĔĮĶŃĔńĬŏĚŇĬĽħ
ÅėŊĬľĬńĚĽŊŀĮĶŃĔńĬĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚŏŀĔĝĬ
ėŌƞĽńĠĠŅĪňŗŀŀĔőħĵįŌƟĩŊŀľŋƟĬ

ÅĴňĪŋĬěħĪŃŏĭňĵĬĨŅĴĪňŗ
ĔŜŅľĬħ
ÅĽƞĚĴŀĭľĸńĔĮĶŃĔńĬĽńĠĠŅ
ĽŜŅľĶńĭĚŅĬŒĬĶŃĵŃĪňŗȮ/
ÅĽƞĚĴŀĭľĬńĚĽŊŀĮĶŃĔńĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬĕŀĚŏŀĔĝĬ
ėŌƞĽńĠĠŅĪňŗŀŀĔőħĵįŌƟĩŊŀľŋƟĬ
ÅĸĚĬŅĴĽńĠĠŅěńħľŅŏĚŇĬĪŋĬ
ĽŜŅľĶńĭĚŅĬŒĬĶŃĵŃĪňŗȮ1 
ĳŅĵŒĬȮ[*] ĺńĬȮĬńĭŐĨƞĺńĬ
ĸĚĬŅĴĽńĠĠŅĶƞĺĴĸĚĪŋĬ

ÅĪŜŅĮĶŃĔńĬĳńĵ
őėĶĚĔŅĶĽŜŅľĶńĭ
ĚŅĬŒĬĶŃĵŃĪňŗȮ/

ÅŀŀĔŐĭĭŐĸŃĔƞŀĽĶƟŅĚ
ÅĽƞĚĴŀĭĔĶĶĴĽŇĪīŇśĕŀĚĚŅĬőĵīŅŒľƟȮĪĸ,Ȯ
ĪńĬĪňĪňŗœħƟĴňĔŅĶĔƞŀĽĶƟŅĚŐĸƟĺŏĽĶŖě
ÅĩƞŅĵĪŀħŏĪėőĬőĸĵň

ÅĽƞĚĴŀĭĚŅĬőĵīŅĕŀĚȮĪĸ,ȮĚŅĬőĵīŅȮĚŅĬĶŃĭĭŐĸŃŀĚėƢĮĶŃĔŀĭŀŊŗĬĪňŗ
ŏĔňŗĵĺĕƟŀĚȮĞŉŗĚŏĮƦĬĔĶĶĴĽŇĪīŇśĕŀĚȮĪĸ,ȮėŊĬŒľƟŐĔƞȮĪĸ,Ȯ
ÅĶŊŘŀĩŀĬĪĶńıĵƢĽŇĬĽŜŅľĶńĭĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅĽŜŅľĶńĭĪŅĚľĸĺĚ
ıŇŏĻļĪńŘĚľĴħĪňŗœĴƞŒĝƞŀĽńĚľŅĶŇĴĪĶńıĵƢľĶŊŀĽŇŗĚĮĸŌĔĽĶƟŅĚȮŏĺƟĬŐĨƞȮĪĸ,ȮěŃĴň
ėŜŅĽńŗĚŏĮƦĬŀĵƞŅĚŀŊŗĬȮ
ÅĶŊŘŀĩŀĬĪĶńıĵƢĽŇĬĽŜŅľĶńĭĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅĽŜŅľĶńĭ Rest 

Stop ĪńŘĚľĴħĪňŗȮĪĸ,ȮœĴƞŏĸŊŀĔĶńĭőŀĬĔĶĶĴĽŇĪīŇśȮŏĺƟĬŐĨƞȮĪĸ,ȮěŃĴňėŜŅĽńŗĚŏĮƦĬ
ŀĵƞŅĚŀŊŗĬȮ
ÅĶńĭĮĶŃĔńĬĺƞŅĪĶńıĵƢĽŇĬĪňŗĽƞĚĴŀĭŒľƟȮĪĸ,ȮěŃŒĝƟœĮœħƟŀňĔŀĵƞŅĚĬƟŀĵȮ4ŏħŊŀĬ

ÅħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅ
ÅĽƞĚĴŀĭľĸńĔĮĶŃĔńĬĽńĠĠŅȮĽŜŅľĶńĭĚŅĬŒĬĶŃĵŃĪňŗȮ0
ÅĽƞĚĴŀĭľĸńĔĮĶŃĔńĬŏĚŇĬĽħȮŏıŊŗŀĔŅĶĮĢŇĭńĨŇľĬƟŅĪňŗĕŀĚŏŀĔĝĬėŌƞĽńĠĠŅȮ
ÅĪŜŅĮĶŃĔńĬĳńĵőėĶĚĔŅĶȮĽŜŅľĶńĭĚŅĬŒĬĶŃĵŃĪňŗȮ0Ȯ
ÅĴňĪŋĬěħĪŃŏĭňĵĬĨŅĴĪňŗĔŜŅľĬħ
ÅĽƞĚĴŀĭĔĶĶĴĽŇĪīŇśĕŀĚĚŅĬĶŃĭĭŐĸŃŀĚėƢĮĶŃĔŀĭŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮŒľƟŐĔƞȮĪĸ,
ÅĴňĽŇĪīŇœħƟĶńĭėƞŅĨŀĭŐĪĬěŅĔĔŅĶŒľƟĭĶŇĔŅĶȮ(AP)ěŅĔȮĪĸ.
ÅĴňĽŇĪīŇĶńĭĶŅĵœħƟěŅĔĔŅĶŏĕƟŅĸĚĪŋĬěńħŒľƟĴňŐĸŃĭĶŇľŅĶěńħĔŅĶȮRest Stop
ÅěƞŅĵėƞŅĨŀĭŐĪĬěŅĔĔŅĶŏĕƟŅĸĚĪŋĬěńħŒľƟĴňŐĸŃĭĶŇľŅĶěńħĔŅĶȮRest Stop ŒľƟȮĪĸ,
ÅĩƞŅĵĪŀħŏĪėőĬőĸĵň
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ľĸńĔĮĶŃĔńĬĽńĠĠŅ ľĸńĔĮĶŃĔńĬĽńĠĠŅŏĮƦĬŏĚŇĬĽħȮ

ľĸńĔĮĶŃĔńĬĽńĠĠŅŐĸŃĔŅĶĮĶŃĔńĬĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚŏŀĔĝĬėŌƞĽńĠĠŅ

(1) ľĸńĔĮĶŃĔńĬĽńĠĠŅĽŜŅľĶńĭĔŅĶħŜŅŏĬŇĬĚŅĬŒĬĶŃĵŃĪňŗȮ1

ÅĽƞĚĴŀĭȮĦȮĺńĬĸĚĬŅĴĽńĠĠŅȮ

ÅėŊĬŏĴŊŗŀȮ
(Ĕ)ŏŀĔĝĬėŌƞĽńĠĠŅœħƟħŜŅŏĬŇĬĚŅĬŒĬĶŃĵŃĪňŗȮ/ŐĸƟĺŏĽĶŖěȮŐĸŃıĶƟŀĴĽŜŅľĶńĭĔŅĶ
ŏĮƕħŒľƟĭĶŇĔŅĶȮŐĸŃȮĪĸ.œħƟŀŀĔľĬńĚĽŊŀĶńĭĶŀĚĔŅĶŏĶŇŗĴħŜŅŏĬŇĬĚŅĬŐĸŃĔŅĶ
ĭŜŅĶŋĚĶńĔļŅĪńŘĚĶŃĭĭȮŐĔƞŏŀĔĝĬėŌƞĽńĠĠŅȮŐĸŃȮ

(ĕ)ŏŀĔĝĬėŌƞĽńĠĠŅœħƟĽƞĚĴŀĭľĸńĔĮĶŃĔńĬĽńĠĠŅĽŜŅľĶńĭĔŅĶħŜŅŏĬŇĬĚŅĬŒĬ
ĶŃĵŃĪňŗȮ2ŐĸƟĺ

ÅŏĮƦĬŏĚŇĬĽħ őħĵİŅĔŏĕƟŅĭńĠĝňĨŅĴĪňŗȮĪĸ,ȮĔŜŅľĬħȮ

ÅĽƞĚĴŀĭȮĦȮĺńĬĪňŗȮĪĸ.ŀŀĔľĬńĚĽŊŀĶńĭĶŀĚĔŅĶŏĶŇŗĴħŜŅŏĬŇĬĚŅĬŐĸŃĔŅĶĭŜŅĶŋĚĶńĔļŅ
ĪńŘĚĶŃĭĭȮľĶŊŀľĬńĚĽŊŀĶńĭĶŀĚĔŅĶŏĶŇŗĴħŜŅŏĬŇĬĚŅĬŐĸŃĔŅĶĭŜŅĶŋĚĶńĔļŅŒĬĽƞĺĬĪňŗŏĮƦĬ
ĽŅĶŃĽŜŅėńĠ

ÅėŊĬŏĴŊŗŀŏŀĔĝĬėŌƞĽńĠĠŅľĸŋħıƟĬěŅĔĕƟŀįŌĔıńĬŐĸŃėĺŅĴĶńĭįŇħĪńŘĚĮĺĚĨŅĴĽńĠĠŅ 
ĨŅĴěŜŅĬĺĬĪňŗėĚŏľĸŊŀŀĵŌƞȮőħĵœĴƞĴňħŀĔŏĭňŘĵŒħŕȮĪńŘĚĽŇŘĬ

ŀŀĔőħĵįŌƟĩŊŀľŋƟĬĪŋĔĶŅĵĕŀĚŏŀĔĝĬėŌƞĽńĠĠŅȮ

(ŏıŊŗŀĮĶŃĔńĬĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚŏŀĔĝĬėŌƞĽńĠĠŅĨŅĴĽńĠĠŅ)

ÅĽƞĚĴŀĭȮĦȮĺńĬĪňŗĸĚĬŅĴŒĬĽńĠĠŅȮ

ÅėŊĬŏĴŊŗŀŏŀĔĝĬėŌƞĽńĠĠŅıƟĬěŅĔĕƟŀįŌĔıńĬ
ŐĸŃėĺŅĴĶńĭįŇħĪńŘĚĮĺĚĨŅĴĽńĠĠŅ

(2) ľĸńĔĮĶŃĔńĬĽńĠĠŅĽŜŅľĶńĭĔŅĶħŜŅŏĬŇĬĚŅĬŒĬĶŃĵŃĪňŗȮ2

ÅĽƞĚĴŀĭȮĦȮĺńĬĪňŗȮĪĸ.ŀŀĔľĬńĚĽŊŀĶńĭĶŀĚĔŅĶŏĶŇŗĴħŜŅŏĬŇĬĚŅĬŐĸŃĔŅĶĭŜŅĶŋĚĶńĔļŅ
ĪńŘĚĶŃĭĭȮľĶŊŀľĬńĚĽŊŀĶńĭĶŀĚĔŅĶŏĶŇŗĴħŜŅŏĬŇĬĚŅĬŐĸŃĔŅĶĭŜŅĶŋĚĶńĔļŅŒĬĽƞĺĬĪňŗ
ŏĮƦĬĽŅĶŃĽŜŅėńĠȮ

ÅėŊĬŏĴŊŗŀŏŀĔĝĬėŌƞĽńĠĠŅıƟĬěŅĔĕƟŀįŌĔıńĬŐĸŃėĺŅĴĶńĭįŇħĪńŘĚĮĺĚĨŅĴĽńĠĠŅ

ŒĬĔĶĦňĪňŗȮĪĸ,ȮŒĝƟĽŇĪīŇŏĶňĵĔĶƟŀĚŒħȮŕȮŏŀŅěŅĔľĸńĔĮĶŃĔńĬȮŏŀĔĝĬėŌƞĽńĠĠŅĨƟŀĚĬŜŅľĸńĔĮĶŃĔńĬ
ĴŅĺŅĚŏıŇŗĴŏĨŇĴŒľƟŏĮƦĬŏĪƞŅŏħŇĴȮĳŅĵŒĬȮ/3ȮĺńĬĬńĭŐĨƞĺńĬĪňŗĴňĔŅĶŒĝƟĽŇĪīŇŏĶňĵĔĶƟŀĚ

ŏıŊŗŀŏĮƦĬľĸńĔĮĶŃĔńĬĔŅĶĮĢŇĭńĨŇľĬƟŅĪňŗĕŀĚŏŀĔĝĬėŌƞĽńĠĠŅȮŒĬĔĶĦňħńĚĨƞŀœĮĬňŘȮ

&/'ȮȮŏŀĔĝĬėŌƞĽńĠĠŅȮœĴƞĽĶƟŅĚŐĸŃ-ľĶŊŀœĴƞĬŜŅĽƞĚĕƟŀĴŌĸĶŅĵĔŅĶįƞŅĬĪŅĚȮŐĸŃ-ľĶŊŀ
ĕƟŀĴŌĸŒħȮŕȮŏıŊŗŀŒľƟĴňĔŅĶŏĶňĵĔŏĔŖĭėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚŒľƟėĶĭĩƟĺĬĩŌĔĨƟŀĚȮŐĸŃ
ĴňėƞŅĮĶńĭŏĔŇħĕŉŘĬ

&0'ȮȮŏŀĔĝĬėŌƞĽńĠĠŅœĴƞŐĔƟœĕȮľĶŊŀĭŜŅĶŋĚĶńĔļŅȮľĶŊŀĭŌĶĦŃıńĥĬŅĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭěŋħıńĔĶĩ

ŒĬĔĶĦňĪňŗȮĪĸ,ȮŒĝƟĽŇĪīŇŏĶňĵĔĶƟŀĚŒħȮŕȮŏŀŅěŅĔľĸńĔĮĶŃĔńĬȮŏŀĔĝĬėŌƞĽńĠĠŅĨƟŀĚĬŜŅľĸńĔĮĶŃĔńĬ
ĴŅĺŅĚŏıŇŗĴŏĨŇĴŒľƟŏĮƦĬŏĪƞŅŏħŇĴȮĳŅĵŒĬȮ/3ȮĺńĬĬńĭŐĨƞĺńĬĪňŗĴňĔŅĶŒĝƟĽŇĪīŇŏĶňĵĔĶƟŀĚ

ĔŅĶĮĶŃĔńĬĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚŏŀĔĝĬėŌƞĽńĠĠŅ
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ĚŅĬőĵīŅĕŀĚȮĪĸ,
Īĸ,ȮěŃĽƞĚĴŀĭĽŇĪīŇėĶŀĭėĶŀĚŒĬĚŅĬőĵīŅĕŀĚȮĪĸ,ĪńŘĚľĴħľĶŊŀĭŅĚĽƞĺĬĪňŗŏĮƦĬĽŅĶŃĽŜŅėńĠȮŒľƟŐĔƞŏŀĔĝĬėŌƞĽńĠĠŅ
ŏıŊŗŀĔŅĶŀŀĔŐĭĭŐĸŃĔƞŀĽĶƟŅĚŐĸŃĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅ

ĚŅĬőĵīŅ
ÅŏŀĔĝĬėŌƞĽńĠĠŅěŃĨƟŀĚĽƞĚĴŀĭĔĶĶĴĽŇĪīŇśĕŀĚĚŅĬőĵīŅŒľƟȮĪĸ,ȮŒĬĪńĬĪňĪňŗœħƟĴňĔŅĶĔƞŀĽĶƟŅĚŐĸƟĺŏĽĶŖěĶĺĴĩŉĚĪňŗœħƟĔƞŀĽĶƟŅĚŐĸŃħńħŐĮĸĚŏıŇŗĴŏĨŇĴħƟĺĵ
ÅĪĸ,ȮěŃĽƞĚĴŀĭĽŇĪīŇėĶŀĭėĶŀĚŒĬĚŅĬőĵīŅĪńŘĚľĴħľĶŊŀĭŅĚĽƞĺĬȮŒľƟŐĔƞŏŀĔĝĬėŌƞĽńĠĠŅȮŏıŊŗŀĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅ

ĚŅĬĶŃĭĭŐĸŃŀĚėƢĮĶŃĔŀĭŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚ

ÅŏŀĔĝĬėŌƞĽńĠĠŅěŃĨƟŀĚĽƞĚĴŀĭĔĶĶĴĽŇĪīŇśĕŀĚĚŅĬĶŃĭĭŐĸŃŀĚėƢĮĶŃĔŀĭŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮĨĸŀħěĬĪĶńıĵƢĽŇĬŀŊŗĬŒħĪňŗŏŀĔĝĬėŌƞĽńĠĠŅŏĮƦĬįŌƟĸĚĪŋĬŒĬĔŅĶŀŀĔŐĭĭŐĸŃ
ĔƞŀĽĶƟŅĚŒĬĝƞĺĚĚŅĬŒĬĶŃĵŃĪňŗȮ1ŒľƟŐĔƞȮĪĸ,ȮŒĬĺńĬŏĮƕħŒľƟĭĶŇĔŅĶ
ÅĪĸ,ěŃĽƞĚĴŀĭĽŇĪīŇėĶŀĭėĶŀĚĚŅĬĶŃĭĭŐĸŃŀĚėƢĮĶŃĔŀĭŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮŒľƟŐĔƞŏŀĔĝĬėŌƞĽńĠĠŅŒĬĺńĬŏħňĵĺĔńĬȮŏıŊŗŀŒľƟŏŀĔĝĬėŌƞĽńĠĠŅŒĝƟŒĬĔŅĶħŜŅŏĬŇĬĚŅĬŒĬĶŃĵŃĪňŗȮ

2ĨƞŀœĮ

ĪĶńıĵƢĽŇĬŐĸŃĔĶĶĴĽŇĪīŇśŒĬőėĶĚĽĶƟŅĚıŊŘĬģŅĬĕŀĚőėĶĚĔŅĶ
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ĪĶńıĵƢĽŇĬŐĸŃĔĶĶĴĽŇĪīŇśŒĬőėĶĚĽĶƟŅĚıŊŘĬģŅĬĕŀĚőėĶĚĔŅĶȮ&Ĩƞŀ'

ĪĶńıĵƢĽŇĬĽŜŅľĶńĭĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅĽŜŅľĶńĭĪŅĚľĸĺĚıŇŏĻļ

ÅŏŀĔĝĬėŌƞĽńĠĠŅěŃĨƟŀĚĽƞĚĴŀĭĔĶĶĴĽŇĪīŇśŒĬĪĶńıĵƢĽŇĬĽŜŅľĶńĭĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅĪňŗŏĮƦĬŀĽńĚľŅĶŇĴĪĶńıĵƢȮľĶŊŀĽŇŗĚĮĸŌĔĽĶƟŅĚȮĶĺĴĩŉĚĽƞĺĬėĺĭŐĸŃŀŋĮĔĶĦƢ
ĪňŗĨŇħĨĶŉĚĔńĭĚŅĬőĵīŅĕŀĚȮĪĸ,ĚŅĬőĵīŅȮĚŅĬĶŃĭĭŐĸŃŀĚėƢĮĶŃĔŀĭŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮĨĸŀħěĬŀŋĮĔĶĦƢĚŅĬĪŅĚĭĶĶħŅĪňŗĴňŀĵŌƞȮľĶŊŀœħƟěńħœĺƟŒĬĶŃĭĭĪŅĚľĸĺĚ
ıŇŏĻļŏıŊŗŀĮĶŃőĵĝĬƢŐĔƞĚŅĬĪŅĚȮľĶŊŀįŌƟŒĝƟĪŅĚľĸĺĚıŇŏĻļȮŒľƟȮĪĸ,ȮĪńĬĪňĪňŗœħƟĴňĔŅĶĔƞŀĽĶƟŅĚľĶŊŀĨŇħĨńŘĚŐĸƟĺŏĽĶŖě

ÅŏĴŊŗŀĽńĠĠŅĽŇŘĬĽŋħĸĚȮĪĸ,ȮĴňĽŇĪīŇŏĸŊŀĔĞŊŘŀŏŀŅĪĶńıĵƢĽŇĬĽŜŅľĶńĭĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅŀŊŗĬĨŅĴĶŅėŅĪňŗėŌƞĽńĠĠŅœħƟĨĔĸĚĔńĬȮľĶŊŀŒĬĔĶĦňĪňŗĨĔĸĚĔńĬœĴƞœħƟȮŒľƟ
ĩŊŀŏŀŅĶŅėŅĨŅĴĴŌĸėƞŅĪŅĚĭńĠĝňȮŏĮƦĬĶŅėŅĪňŗėŌƞĽńĠĠŅĨĔĸĚĔńĬ

ÅŏŀĔĝĬėŌƞĽńĠĠŅěŃĨƟŀĚĶŊŘŀĩŀĬĪĶńıĵƢĽŇĬĽŜŅľĶńĭĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅĪňŗȮĪĸ,ȮœĴƞœħƟŒĝƟĽŇĪīŇŏĸŊŀĔĞŊŘŀŀŀĔœĮěŅĔőėĶĚĔŅĶŏĴŊŗŀĽńĠĠŅĽŇŘĬĽŋħĸĚŒĬĪńĬĪňȮ
ħƟĺĵėƞŅŒĝƟěƞŅĵĕŀĚŏŀĔĝĬėŌƞĽńĠĠŅ

ĪĶńıĵƢĽŇĬĽŜŅľĶńĭĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅĽŜŅľĶńĭěŋħıńĔĶĩ

ÅĔĶĶĴĽŇĪīŇśŒĬĪĶńıĵƢĽŇĬĽŜŅľĶńĭĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅĽŜŅľĶńĭěŋħıńĔĶĩȮĨĔŏĮƦĬĕŀĚȮĪĸ,ȮŒĬĺńĬĽŇŘĬĽŋħĽńĠĠŅ

ÅŏĺƟĬŐĨƞŏĮƦĬĔĶĦňĪňŗȮĪĸ,ȮœĴƞĮĶŃĽĚėƢěŃĶńĭőŀĬĔĶĶĴĽŇĪīŇśȮőħĵœħƟŐěƟĚŒľƟŏŀĔĝĬėŌƞĽńĠĠŅĪĶŅĭĔƞŀĬĺńĬĽŇŘĬĽŋħĽńĠĠŅȮŒľƟŏŀĔĝĬėŌƞĽńĠĠŅĶŊŘŀĩŀĬȮĕĬĵƟŅĵĪĶńıĵƢĽŇĬ
ħńĚĔĸƞŅĺŀŀĔœĮħƟĺĵėƞŅŒĝƟěƞŅĵĕŀĚŏŀĔĝĬėŌƞĽńĠĠŅŏŀĚȮ
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Å ĔĶĦňœĴƞĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶŀŀĔŐĭĭĶŅĵĸŃŏŀňĵħŒľƟŐĸƟĺŏĽĶŖěĳŅĵŒĬȮY7ȮŏħŊŀĬ[ȮĬńĭŐĨƞĺńĬŏĶŇŗĴĨƟĬĚŅĬŒĬĶŃĵŃĪňŗȮ/Ȯ
- ŏĮƦĬĶŅĵĺńĬŒĬŀńĨĶŅĺńĬĸŃȮ[Ź] ([Ź['ȮĭŅĪ

Å ĔĶĦňħŜŅŏĬŇĬĔŅĶŀŀĔŐĭĭŐĸŃĔƞŀĽĶƟŅĚĸƞŅĝƟŅĔĺƞŅĶŃĵŃŏĺĸŅĔŅĶŀŀĔŐĭĭŐĸŃĔƞŀĽĶƟŅĚȮ&ĶŃĵŃŏĺĸŅĽŜŅľĶńĭĚŅĬŒĬĶŃĵŃĪňŗȮ/'Ȯ
- ŏĮƦĬĶŅĵĺńĬŒĬŀńĨĶŅĺńĬĸŃȮY&.,03'[ȮĕŀĚĴŌĸėƞŅĽńĠĠŅĕŀĚĚŅĬŒĬĶŃĵŃĪňŗȮ/

Å ĔĶĦňĪňŗėĺŅĴĸƞŅĝƟŅĔƞŀŒľƟŏĔŇħėĺŅĴŏĽňĵľŅĵŐĔƞȮĪĸ,ȮŐĸŃėƞŅŏĽňĵľŅĵĴňěŜŅĬĺĬĴŅĔĔĺƞŅėƞŅĮĶńĭĪňŗĔŜŅľĬħœĺƟ
- ŏŀĔĝĬėŌƞĽńĠĠŅĨĔĸĚĝħŒĝƟėƞŅŏĽňĵľŅĵħńĚĔĸƞŅĺŒľƟŐĔƞȮĪĸ,ȮŏĪƞŅĔńĭėƞŅŏĽňĵľŅĵĪňŗŏĔŇħĕŉŘĬěĶŇĚ

Å ĔĶĦňĪňŗŏľĨŋŐľƞĚėĺŅĴĸƞŅĝƟŅĬńŘĬŏĔŇħěŅĔŏľĨŋĽŋħĺŇĽńĵȮŏľĨŋįƞŀĬįńĬȮľĶŊŀŏľĨŋŀŊŗĬĪňŗĴŇŒĝƞėĺŅĴįŇħĕŀĚŏŀĔĝĬėŌƞĽńĠĠŅěŃœĴƞĴňĔŅĶėŇħėƞŅĮĶńĭ
Å ľŅĔŏĚŇĬėƞŅĮĶńĭĽŃĽĴŏĔŇĬĔĺƞŅĶƟŀĵĸŃȮ/.ȮĕŀĚĴŌĸėƞŅĽńĠĠŅĕŀĚĚŅĬŒĬĶŃĵŃĪňŗȮ/ȮĪĸ,ȮĴňĽŇĪīŇŏĸŇĔĽńĠĠŅŐĸŃĶŇĭľĸńĔĮĶŃĔńĬœħƟĪńĬĪň

Å ŒĬĔĶĦňĪňŗŏŀĔĝĬėŌƞĽńĠĠŅĴňįĸĸńıīƢĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅĨŜŗŅĔĺƞŅĶŃħńĭŒĬĔŅĶĭĶŇĔŅĶȮįĸįĸŇĨĪňŗŏŀĔĝĬěŃĨƟŀĚĽƞĚĴŀĭȮŐĸŃĨńĺĝňŘĺńħ
ĮĶŃĽŇĪīŇĳŅıĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅȮ
- ŏŀĔĝĬėŌƞĽńĠĠŅěŃĨƟŀĚĝŜŅĶŃėƞŅĮĶńĭŒľƟŐĔƞȮĪĸ,ȮĨŅĴľĸńĔŏĔĦĤƢĔŅĶėŜŅĬĺĦėƞŅĮĶńĭĨŅĴĕƟŀĔŜŅľĬħĕŀĚȮĪĸ,

Å ŒĬĔĶĦňĪňŗŏŀĔĝĬėŌƞĽńĠĠŅœĴƞĽĶƟŅĚŐĸŃ-ľĶŊŀœĴƞĬŜŅĽƞĚĕƟŀĴŌĸĶŅĵĔŅĶįƞŅĬĪŅĚȮŐĸŃ-ľĶŊŀĕƟŀĴŌĸŒħȮŕȮŏıŊŗŀŒľƟĴňĔŅĶŏĶňĵĔŏĔŖĭėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚȮ
ŒľƟėĶĭĩƟĺĬĩŌĔĨƟŀĚȮŐĸŃĳŅĵŒĬĶŃĵŃŏĺĸŅĪňŗȮĪĸ,ȮĔŜŅľĬħȮěĬŏĮƦĬŏľĨŋŒľƟĕƟŀĴŌĸĶŅĵĔŅĶįƞŅĬĪŅĚĽŌĠľŅĵȮľĶŊŀĕƟŀĴŌĸĶŅĵĔŅĶįƞŅĬĪŅĚœĴƞėĶĭĩƟĺĬ
ĽĴĭŌĶĦƢȮľĶŊŀȮĪĸ,ȮœħƟĶńĭėƞŅīĶĶĴŏĬňĵĴįƞŅĬĪŅĚœĴƞėĶĭĩƟĺĬȮ
- ŏŀĔĝĬėŌƞĽńĠĠŅěŃĨƟŀĚĝŜŅĶŃėƞŅĮĶńĭŒľƟȮĪĸ,ȮŒĬěŜŅĬĺĬŏĪƞŅĔńĭėƞŅīĶĶĴŏĬňĵĴĽŌĚĽŋħ

ėƞŅĮĶńĭ

ĶŃĵŃŏĺĸŅĔŅĶŀŀĔŐĭĭŐĸŃĔƞŀĽĶƟŅĚȮ
&ĚŅĬŒĬĶŃĵŃĪňŗȮ/'

ĶŃĵŃŏĺĸŅĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅȮ
&ĚŅĬŒĬĶŃĵŃĪňŗȮ0'
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ĔŅĶĽŇŘĬĽŋħĕŀĚĽńĠĠŅȮ

ŏľĨŋŐľƞĚĔŅĶĽŇŘĬĽŋħĕŀĚĽńĠĠŅĴňħńĚĨƞŀœĮĬňŘĔŅĶĽŇŘĬĽŋħĕŀĚĽńĠĠŅĨŅĴįĸĕŀĚĔġľĴŅĵ

ĔŅĶėĶĭĔŜŅľĬħĶŃĵŃŏĺĸŅĔŅĶħŜŅŏĬŇĬĔŅĶ

ĔŅĶŏĸŇĔĽńĠĠŅĔƞŀĬėĶĭĔŜŅľĬħĶŃĵŃŏĺĸŅĔŅĶħŜŅŏĬŇĬĔŅĶ

1

2

3

ĔŅĶŏĸŇĔĽńĠĠŅŏıĶŅŃėĺŅĴįŇħĕŀĚŏŀĔĝĬėŌƞĽńĠĠŅ

ĔŅĶŏĸŇĔĽńĠĠŅŏıĶŅŃŏľĨŋĽŋħĺŇĽńĵľĶŊŀŏľĨŋįƞŀĬįńĬ

ĔŅĶŏĸŇĔĽńĠĠŅŏıĶŅŃĔŅĶŒĝƟŀŜŅĬŅěŏıŊŗŀĮĶŃőĵĝĬƢĽŅīŅĶĦŃ

ĔŅĶŏĸŇĔĽńĠĠŅŏıĶŅŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĔġľĴŅĵ
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ĔŅĶĽŇŘĬĽŋħĕŀĚĽńĠĠŅȮ(Ĩƞŀ)

ĔŅĶŏĸŇĔĽńĠĠŅŏıĶŅŃ
ėĺŅĴįŇħĕŀĚŏŀĔĝĬėŌƞĽńĠĠŅȮ

ĔŅĶŏĸŇĔĽńĠĠŅŏıĶŅŃ
ŏľĨŋĽŋħĺŇĽńĵľĶŊŀŏľĨŋįƞŀĬįńĬ

ĔŅĶŏĸŇĔĽńĠĠŅŏıĶŅŃ
ĔŅĶŒĝƟŀŜŅĬŅěŏıŊŗŀĮĶŃőĵĝĬƢĽŅīŅĶĦŃ

ĔŅĶŏĸŇĔĽńĠĠŅŏıĶŅŃ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚĔġľĴŅĵ

ÅĪĸ,ȮĝŜŅĶŃėƞŅĝħŏĝĵĴŌĸėƞŅĚŅĬĔƞŀĽĶƟŅĚĚŅĬőĵīŅ ŐĸŃĚŅĬĶŃĭĭŐĸŃŀĚėƢĮĶŃĔŀĭŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮĨŅĴĴŌĸėƞŅĪŅĚĭńĠĝňȮőħĵėŜŅĬĺĦěŅĔĶŅėŅĪŋĬȮ
ľńĔħƟĺĵėƞŅŏĽŊŗŀĴĶŅėŅĨŅĴŀŅĵŋĔŅĶŒĝƟĚŅĬ

ÅĪĸ,ȮĝŜŅĶŃėƞŅĝħŏĝĵĴŌĸėƞŅĪĶńıĵƢĽŇĬĽŜŅľĶńĭĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅ ŏĜıŅŃĪňŗȮĪĸ,ȮŏľŖĬĺƞŅŏĮƦĬĮĶŃőĵĝĬƢŐĸŃŒĝƟĚŅĬœħƟȮĨŅĴĴŌĸėƞŅĪŅĚĭńĠĝňȮ
őħĵėŇħėŜŅĬĺĦěŅĔĶŅėŅĪŋĬȮľńĔħƟĺĵėƞŅŏĽŊŗŀĴĶŅėŅĨŅĴŀŅĵŋĔŅĶŒĝƟĚŅĬȮŐĨƞœĴƞĶĺĴĩŉĚėƞŅŒĝƟěƞŅĵŏĔňŗĵĺĔńĭĔŅĶŏĚŇĬȮ&Financing Cost)

ĶŃľĺƞŅĚĚŅĬŒĬĶŃĵŃĪňŗȮ/8
Īĸ,ȮĝŜŅĶŃėƞŅĝħŏĝĵėƞŅŒĝƟěƞŅĵŒħȮŕȮĪňŗŏĔŇħĕŉŘĬľĶŊŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬŏĜıŅŃĪňŗȮĪĸ,ȮŏľŖĬĺƞŅŏĮƦĬĮĶŃőĵĝĬƢŐĸŃŒĝƟĚŅĬœħƟȮŐĸŃĽŅĴŅĶĩĸĚĭńĠĝňœħƟĨŅĴĔġľĴŅĵȮ
ŐĨƞœĴƞĶĺĴėƞŅŒĝƟěƞŅĵŏĔňŗĵĺĔńĭĔŅĶŏĚŇĬȮ&Financing Cost)

ĶŃľĺƞŅĚĚŅĬŒĬĶŃĵŃĪňŗȮ08
(1)Īĸ,ȮĝŜŅĶŃėƞŅĔƞŀĽĶƟŅĚĚŅĬőĵīŅŐĸŃĚŅĬĶŃĭĭŐĸŃŀĚėƢĮĶŃĔŀĭŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮĶĺĴĩŉĚĚŅĬŒĬĽƞĺĬĕŀĚěŋħıńĔĶĩȮŐĨƞœĴƞĶĺĴĩŉĚŏĚŇĬĸĚĪŋĬŀŊŗĬȮŕȮĪňŗȮĪĸ,ȮœħƟĝŜŅĶŃœĮŐĸƟĺȮ
(2)Īĸ,ȮĝŜŅĶŃėƞŅĨŀĭŐĪĬěŅĔħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅĽŜŅľĶńĭĚŅĬĪňŗœħƟħŜŅŏĬŇĬĔŅĶŐĸƟĺŏĽĶŖěȮŐĨƞĵńĚœĴƞĩŉĚĔŜŅľĬħĝŜŅĶŃ
(3)Īĸ,ȮĝŜŅĶŃėƞŅĝħŏĝĵĴŌĸėƞŅĪĶńıĵƢĽŇĬŒĬĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅȮĶĺĴĩŉĚĚŅĬŒĬĽƞĺĬĕŀĚěŋħıńĔĶĩȮŏĜıŅŃĪňŗȮĪĸ,ȮŏľŖĬĺƞŅŏĮƦĬĮĶŃőĵĝĬƢŐĸŃŒĝƟĚŅĬœħƟȮĨŅĴĴŌĸėƞŅĪŅĚ
ĭńĠĝňȮőħĵėŜŅĬĺĦěŅĔĶŅėŅĪŋĬȮľńĔħƟĺĵėƞŅŏĽŊŗŀĴĶŅėŅĨŅĴŀŅĵŋĔŅĶŒĝƟĚŅĬȮŐĨƞœĴƞĶĺĴėƞŅŒĝƟěƞŅĵŏĔňŗĵĺĔńĭĔŅĶŏĚŇĬȮ&Financing Cost)

ľŅĔœĴƞœħƟŏĔŇħěŅĔėĺŅĴįŇħĕŀĚŏŀĔĝĬėŌƞĽńĠĠŅěŃĝħŏĝĵŀĵƞŅĚŏĮƦĬīĶĶĴȮĨŅĴĴŅĨĶŅȮ3.ŐľƞĚıĶŃĶŅĝĭńĠĠńĨŇĔŅĶĶƞĺĴĸĚĪŋĬĶŃľĺƞŅĚĶńģŐĸŃŏŀĔĝĬȮı,Ļ,Ȯ0340

ŏľĴŊŀĬĔĶĦň ĔŅĶŏĸŇĔĽńĠĠŅŏıĶŅŃŏľĨŋĽŋħĺŇĽńĵľĶŊŀŏľĨŋįƞŀĬįńĬ
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ĔŅĶěƞŅĵėƞŅĨŀĭŐĪĬȮŐĸŃĔŅĶěńħĪŜŅĕƟŀŏĽĬŀħƟŅĬĔŅĶŏĚŇĬ

ĽŅĶŃĽŜŅėńĠĕŀĚĶƞŅĚĮĶŃĔŅĻŏĝŇĠĝĺĬ
ĶƞŅĚŏŀĔĽŅĶĽŜŅľĶńĭĔŅĶėńħŏĸŊŀĔŏŀĔĝĬȮŐĸŃĶƞŅĚĽńĠĠŅĶƞĺĴĸĚĪŋĬ

87



Pricing Documents

Items 1: Primary Works

Part 1 Construction Cost of Phase 1

Part 2 Operation and Maintenance Lump Sum Cost

Part 3 Operation and Maintenance 
Re-Measurement Cost

Items 2: Rest Stop

Part 1 Construction Cost of Rest Stop

Part 2 Operation and Maintenance Lump Sum Cost

Items 3: Availability Payment, Evaluation Approach, and Payment Mechanism 
(Primary Works & Rest Stop)
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Part 1 Construction Cost of Phase 1

Examples ofthe Components of Construction Cost:
ŹȮPckmt_jȮmdȮCvgqrgleȮQrpsarspc
ŹȮC_prfumpiq
ŹȮQs``_qcȮ$Ȯ@_qcȮAmspqcq
ŹȮQspd_acȮAmspqcq
ŹȮQrpsarsp_jȮUmpiq
ŹȮGlagbclr_jq
ŹȮPcjma_rgmlȮmdȮSrgjgrgcq
ŹȮRmjjȮAmjjcargmlȮQwqrck
ŹȮRp_ddgaȮK_l_eckclrȮ_lbȮAmlrpmjȮQwqrck
ŹȮAmkkslga_rgmlȮLcrumpiȮQwqrck
ŹȮNmucpȮBgqrpg`srgmlȮQwqrck
ŹȮ@sgjbgleq
ŹȮQn_pcȮN_prq
ŹȮQwqrckȮGlrcep_rgmlȮRcqr

Items 1: Primary Works

Part 2 Operation and Maintenance Lump Sum Cost

Examples ofthe Components of Operation and Maintenance Lump Sum Cost:
ŹȮK_lnmucpȮAmqr
ŹȮSrgjgrgcqȮAmqr
ŹȮ?bkglgqrp_rgmlȮAmqr
ŹȮQwqrckqȮK_glrcl_lacȮAmqr
ŹȮAgtgjȮUmpiqȮK_glrcl_lacȮAmqr
ŹȮ@sgjbgleȮK_glrcl_lacȮAmqr

Part 3 Operation and Maintenance Re-Measurement Cost

Examples ofthe Components of Operation and Maintenance Re-Measurement 
Cost:

ŹȮPc-Measurement Cost
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Part 1 Construction Cost of Rest Stop
Examples ofthe Components of Construction Cost:
ŹȮBcqgelȮ_lbȮBmaskclr_rgmlȮȮ
ŹȮPcqrȮQrmn

Part 2 Operation and Maintenance Lump Sum Cost
Examples ofthe Components of Operation and Maintenance Lump Sum Cost:
ŹȮK_lnmucpȮAmqr
ŹȮSrgjgrgcqȮAmqr
ŹȮ?bkglgqrp_rgmlȮAmqr
ŹȮ@sgjbgleȮK_glrcl_lacȮAmqr

Items 2: Rest Stop
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Availability Payment

Phase 1 Works Phase 2 Works

ConstructionRepayment Operation and Maintenance Payment

Annual Compensation for Investment and Management of Rest Stop

Total Construction 
Cost before

Interest Expense
Interest Expense Total O&M

Lump Sum Payment

Total O&M
Re-Measurement 

Payment

The Private Party shall pay Annual Compensation to DOH for Investment and Management 
of Rest Stop. 

DOH shall pay Availability Payment to the Private Party, in accordance with the terms and conditions 
set forth in the Agreement, after the commencement of operation. Evaluation Approach

Payment Mechanism & 
Compensation Mechanism

Pricing Documents Evaluation 
Approach

Mechanism for Availability Payment 
and Annual Compensation for 
the Investment and Management 
of Rest Stop.

Availability Payment, Evaluation Approach, and Payment Mechanism (Primary Works & Rest Stop)

1

2

Items 3
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EVALUATION APPROACH

Evaluated Availability Payment

Bill No. 6

Annual Compensation for Investment 
and Management of Rest Stop

Bill No. 5

Availability Payment

Bill No. 4

Total Operation and Maintenance 
Lump Sum and 

Re-Measurement Cost

Bill No. 3

Breakdown of Loan Repayment 
and Interest Expense for 
Construction Repayment

Bill No. 2

Total Construction Cost before 
Interest Expense for Construction 

Repayment

Bill No. 1

Primary Works
and Rest Stop

Rest StopPrimary Works

1 2
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Å Average Total Construction Cost before Interest Expense for Construction Repayment
Å Interest Expense for Construction Repayment
Å Construction Repayment
Å Operation & Maintenance Lump Sum Payment
Å Operation & Maintenance Re-Measurement Payment
Å VAT 7%

EVALUATION APPROACH

Bill No. 1
Total Construction Cost 

before Interest Expense for 
Construction Repayment01

Bill No. 2
Breakdown of Loan 

Repayment and Interest 
Expense for Construction 

Repayment02

Bill No. 3
Total Operation and 

Maintenance Lump Sum and 
Re-Measurement Cost03

Bill No. 4

Availability Payment

04

Key Data Inputs
ÁOperation Cost 
ÁMaintenance Cost
ÁMargin on Operation and Maintenance Activities (%)
ÁTotal Operation and Maintenance 

Re-Measurement Cost

Key Data Inputs
ÁConstruction Cost 
ÁFinancial Fee for Construction
ÁInterest During Construction
ÁRepayment Period (years)

Key Data Inputs
ÁTotal Loan Amount
ÁMLR Spread Proposed by the Bidder

Primary  Works1
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EVALUATION APPROACH

Bill No. 4 

Availability Payment

04

Bill No. 5
Annual Compensation for 

Investment and 
Management of Rest Stop05

ÁTotal Present Value of 
Availability Payment

ÁThe Bidder shall specify annual 
compensation to DOH for each 
operating year. 

Á Evaluated Availability Payment = Availability Payment - Annual Compensation 
for Investment and Management of Rest Stop

Á The Bidder who proposes the lowest Present Value of Evaluated Availability Payment shall be 
selected as the Preferred Bidder, if all other technical and legal requirements are complied.

Bill No. 6
Evaluated Availability 

Payment
06

Primary Works and
Rest Stop1 2
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