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IΦ !Φ tƘƛƭƭƛǇǎ ϧ /ƻΦ  μ  tƘƛƭƭƛǇǎ !ǳǘƻ tǳǊƎŜǊǎ μ  t¦wD9w{-нм9 
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770 Enterprise Avenue 
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

н         солΦоттΦллрл                                               ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ 

¢ŀōƭŜ ƻŦ /ƻƴǘŜƴǘǎ 

LƴǘǊƻ .......................................................................................................................................  о 
²Ƙȅ ŀƴŘ ²ƘŜƴ ¢ƻ ¦ǎŜ ŀ tǳǊƎŜǊ ............................................................................................  п-р 
¢ƘŜ /ƻǎǘ ƻŦ !ƛǊ ƛƴ ǘƘŜ {ȅǎǘŜƳ  .........................................................................................................  п 
Iƻǿ ǘƻ ¢Ŝƭƭ ƛŦ ȅƻǳ IŀǾŜ 9ȄŎŜǎǎƛǾŜ !Ƴƻǳƴǘǎ ƻŦ !ƛǊ ƛƴ ŀ {ȅǎǘŜƳ  .......................................................  р 

IŀǊŘǿŀǊŜ ...............................................................................................................................  с-му 
tǳǊƎŜǊ aƻŘŜƭǎ ................................................................................................................................  с 
t¦w ό[ŀǊƎŜ tǳǊƎŜǊ hũŜǊƛƴƎύ ....................................................................................................  т-мл 
t¦w Ww ό{Ƴŀƭƭ tǳǊƎŜǊ hũŜǊƛƴƎύ ................................................................................................  мм-мп 
/ƻƳōƻ tǳǊƎŜǊ ŀƴŘ ²ŀǘŜǊ wŜƳƻǾŀƭ {ȅǎǘŜƳ  ............................................................................  мр 

/ƻƴǘǊƻƭǎκ9ƴŎƭƻǎǳǊŜǎ .......................................................................................................................  мс 
t¦w-о ό¦Ǉ ǘƻ о ǇǳǊƎŜ Ǉƻƛƴǘǎύ ...................................................................................................  мт 
t¦w-мл ό¦Ǉ ǘƻ мл ǇǳǊƎŜ Ǉƻƛƴǘǎύ ...............................................................................................  му 
t¦w-ол ό¦Ǉ ǘƻ ол ǇǳǊƎŜ Ǉƻƛƴǘǎύ ...............................................................................................  му 

{ƻƊǿŀǊŜ  ................................................................................................................................  мф-нт 
aŜƴǳ {ǘǊǳŎǘǳǊŜ  .............................................................................................................................  мф 
tŀǊŀƳŜǘŜǊ 5ŜǘŀƛƭǎκaƻŘōǳǎ aŀǇ ....................................................................................................  нл-нт 

Lƴǎǘŀƭƭŀǝƻƴ DǳƛŘŜ όCƛŜƭŘ tƛǇƛƴƎύ  ............................................................................................  ну-ом 
It[κ5·  ..........................................................................................................................................  ну 
tǳƳǇŜŘ hǾŜǊŦŜŜŘ  .........................................................................................................................  нф 
DǊŀǾƛǘȅ CƭƻƻŘŜŘ ..............................................................................................................................  ол 
aǳƭǝǇƭŜ tƻƛƴǘǎ ...............................................................................................................................  ом 

Lƴǎǘŀƭƭŀǝƻƴ DǳƛŘŜ ό9ƭŜŎǘǊƛŎŀƭύ .................................................................................................  он-ос 
9ƭŜŎǘǊƛŎŀƭ /ƻƳǇƻƴŜƴǘǎ  ...................................................................................................................  он-ор 
9ƭŜŎǘǊƛŎŀƭ CƛŜƭŘ ²ƛǊƛƴƎ  ....................................................................................................................  ос 

vǳƛŎƪ {ǘŀǊǘǳǇ DǳƛŘŜ  ..............................................................................................................  от-оф 
Iƻǿ ǘƻ Ǌǳƴ ǘƘǊƻǳƎƘ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ǎŜǉǳŜƴŎŜ όǘŜǎǝƴƎ ƛƴǇǳǘǎ ŀƴŘ ƻǳǘǇǳǘǎύ  ..................................  оу 
{ŜǩƴƎ w¢/ /ƭƻŎƪ ŀƴŘ ¢ƛƳŜ {ŎƘŜŘǳƭŜ  ............................................................................................  оф 

¢ǊƻǳōƭŜǎƘƻƻǝƴƎ  ....................................................................................................................  пл 
aŀƛƴǘŜƴŀƴŎŜκ{ǇŀǊŜ tŀǊǘǎ  .....................................................................................................  пм-по 
/ƭŜŀƴƛƴƎ hǊƛŬŎŜǎ ............................................................................................................................  пн 
{ǇŀǊŜκhǇǝƻƴŀƭ tŀǊǘǎ  .....................................................................................................................  по 
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

     о       ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ                                             солΦоттΦллрл                               

LƴǘǊƻŘǳŎǝƻƴ ǘƻ IΦ !Φ tƘƛƭƭƛǇǎ ϧ /ƻΦ ό!Y! tƘƛƭƭƛǇǎ wŜŦǊƛƎŜǊŀǝƻƴύ 

/ŀǇŀōƛƭƛǝŜǎΥ 

IΦ !Φ tƘƛƭƭƛǇǎ ϧ /ƻΦ ƛǎ ŀ ǎƛƴƎƭŜ ǎƻǳǊŎŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ŀƴŘ ǎǳǇǇƭƛŜǊ ƻŦ ƳƻŘǳƭŀǝƴƎ ŎƻƴǘǊƻƭ ǎƻƭǳǝƻƴǎ ŦƻǊ ƛƴŘǳǎǘǊƛŀƭ 
ǊŜŦǊƛƎŜǊŀǝƻƴ ǎȅǎǘŜƳǎΦ hǳǊ ǇǊƻŘǳŎǘ ƭƛƴŜǎ ƛƴŎƭǳŘŜ ƅƻŀǘ ǾŀƭǾŜǎΣ ŜƭŜŎǘǊƻƴƛŎ ŀƴŘ ǇǊŜǎǎǳǊŜ ǊŜƎǳƭŀǝƴƎ ǾŀƭǾŜǎΣ !{a9 ŎƻŘŜ 
ǇǊŜǎǎǳǊŜ ǾŜǎǎŜƭǎΣ ǊŜŎƛǊŎǳƭŀǝƻƴ ǎȅǎǘŜƳǎΣ !ƴƘȅŘǊŀǘƻǊ ǎȅǎǘŜƳ ŎƭŜŀƴŜǊǎΣ t¦w ŀƛǊ tǳǊƎŜǊǎ ŀƴŘ ŀŎŎŜǎǎƻǊȅ ŎƻƳǇƻƴŜƴǘǎΦ bƻ 
ƻǘƘŜǊ ƛƴŘǳǎǘǊƛŀƭ ǊŜŦǊƛƎŜǊŀǝƻƴ ƳŀƴǳŦŀŎǘǳǊŜǊ ƻũŜǊǎ ŀ ŎƻƳǇŀǊŀōƭŜ ǊŀƴƎŜ ƻŦ ǇǊƻŘǳŎǘǎΗ 

tƛƻƴŜŜǊǎ ƛƴ !ƳƳƻƴƛŀ wŜŦǊƛƎŜǊŀǝƻƴ 

{ƛƴŎŜ мфнуΣ IΦ !Φ tƘƛƭƭƛǇǎ ϧ /ƻΦ Ƙŀǎ ŘŜǎƛƎƴŜŘ ŀƴŘ ƳŀƴǳŦŀŎǘǳǊŜŘ ŀƳƳƻƴƛŀ ǊŜŦǊƛƎŜǊŀǝƻƴ ŎƻƴǘǊƻƭǎ ŦƻǊ 
ƛƴŘǳǎǘǊƛŀƭ ǊŜŦǊƛƎŜǊŀǝƻƴ ŀǇǇƭƛŎŀǝƻƴǎ ǿƻǊƭŘǿƛŘŜΦ ¢ƘŜ ŎƻƳǇŀƴȅ ǿŀǎ ŦƻǳƴŘŜŘ ōȅ ƻƴŜ ƻŦ ǘƘŜ ǇƛƻƴŜŜǊǎ ƻŦ 
ǘƘŜ ŀƳƳƻƴƛŀ ǊŜŦǊƛƎŜǊŀǝƻƴ ƛƴŘǳǎǘǊȅΣ IŀǊǊȅ !ƭŜȄŀƴŘŜǊ tƘƛƭƭƛǇǎΦ IŀǊǊȅ ŘŜǾŜƭƻǇŜŘ ƴǳƳŜǊƻǳǎ ǇŀǘŜƴǘǎ 
ǊŜƭŀǘŜŘ ǘƻ ƳƻŘǳƭŀǝƴƎ ƭƛǉǳƛŘ ƭŜǾŜƭ ŎƻƴǘǊƻƭǎΣ ǊŜŦǊƛƎŜǊŀƴǘ ƛƴƧŜŎǘƻǊǎΣ ŀƴŘ ŀǳǘƻƳŀǝŎ ǎȅǎǘŜƳǎ ǘƻ ǇǊƻǘŜŎǘ 
ǊŜŦǊƛƎŜǊŀǝƻƴ ŎƻƳǇǊŜǎǎƻǊǎ ŦǊƻƳ ƭƛǉǳƛŘ ŀƳƳƻƴƛŀ ǎƭƻǇ-ƻǾŜǊΦ 

9ƴƎƛƴŜŜǊƛƴƎ 

IΦ !Φ tƘƛƭƭƛǇǎ ϧ /ƻΦ ŜƳǇƭƻȅǎ ŜƴƎƛƴŜŜǊǎ ǿƛǘƘ ǊŜƭŜǾŀƴǘ ǊŜŦǊƛƎŜǊŀǝƻƴ ŜŘǳŎŀǝƻƴ ŀƴŘ ŜȄǇŜǊƛŜƴŎŜΦ ²Ŝ ǘŀƪŜ ǇǊƛŘŜ ƛƴ ǘƘŜ 
ŀōƛƭƛǘȅ ƻŦ ƻǳǊ ŀǇǇƭƛŎŀǝƻƴǎ ŜƴƎƛƴŜŜǊǎ ǘƻ ǎŜǊǾƛŎŜ ƻǳǊ ŎǳǎǘƻƳŜǊ ōŀǎŜ ŀǘ ŀ ƘƛƎƘ ƭŜǾŜƭΣ ŀƴŘ ǿŜ ŦŜŜƭ ǘƘƛǎ ǘŜŎƘƴƛŎŀƭ ŀŎǳƳŜƴ 
ƘŜƭǇǎ ǎŜǇŀǊŀǘŜ ǳǎ ŦǊƻƳ ƻǳǊ ŎƻƳǇŜǝǘƻǊǎΦ !ƭƭƻǿ ƻǳǊ ŀǇǇƭƛŎŀǝƻƴǎ ŀƴŘ ǎŀƭŜǎ ŜƴƎƛƴŜŜǊǎ ǘƻ ŀƴǎǿŜǊ ȅƻǳǊ ǉǳŜǎǝƻƴǎ ŀōƻǳǘ 
ǘƘŜ ŀǇǇƭƛŎŀǝƻƴ ƻǊ ŘŜǎƛƎƴ ƻŦ ƻǳǊ ǇǊƻŘǳŎǘǎΦ  

LƴǘǊƻ 

(ÁÒÒÙ !ÌÅØÁÎÄÅÒ 
0ÈÉÌÌÉÐÓ 
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п         солΦоттΦллрл                                               ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ 

/ƻǎǘ ƻŦ !ƛǊ ƛƴ ǘƘŜ {ȅǎǘŜƳ 

²ƘŜƴ ŀƛǊ ŜƴǘŜǊǎ ƛƴǘƻ ŀ ǊŜŦǊƛƎŜǊŀǝƻƴ ǎȅǎǘŜƳ ƛǘ ǿƛƭƭ ŀŎŎǳƳǳƭŀǘŜ ƛƴ ǘƘŜ ƘƛƎƘ ǎƛŘŜ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ŀƴŘ Ŏŀƴ ōŜ 

ŦƻǳƴŘ ƛƴ ōƻǘƘ ǘƘŜ ŎƻƴŘŜƴǎŜǊ ŀƴŘ ƘƛƎƘ ǇǊŜǎǎǳǊŜ ǊŜŎŜƛǾŜǊ ǾŜǎǎŜƭΦ  ¢ƘŜ ŀƛǊ ŀƴŘ ƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎ ŀŎǘ ŀǎ ŀƴ 

ƛƴǎǳƭŀǘƻǊ ƛƴǎƛŘŜ ǘƘŜ ŎƻƴŘŜƴǎŜǊ ōȅ ǊŜŘǳŎƛƴƎ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǳǎŀōƭŜ ǎǳǊŦŀŎŜ ŀǊŜŀ ŀƴŘ ƘŜŀǘ ǘǊŀƴǎŦŜǊ ǘƘŀǘ ƛǎ 

ŀƭƭƻǿŜŘ ǘƻ ǘŀƪŜ ǇƭŀŎŜ ƛƴǎƛŘŜ ǘƘŜ ŎƻƴŘŜƴǎŜǊΦ  ¢Ƙƛǎ ǿƛƭƭ ǘƘŜƴ ŦƻǊŎŜ ǘƘŜ ŎƻƴŘŜƴǎƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜ ǘƻ ƛƴŎǊŜŀǎŜ 

ǿƘƛŎƘ ǿƻǳƭŘ ŎŀǳǎŜ ȅƻǳǊ ŎƻƳǇǊŜǎǎƻǊ ǘƻ ǿƻǊƪ ǘƘŀǘ ƳǳŎƘ ƘŀǊŘŜǊ ǘƻ Ƴŀƛƴǘŀƛƴ ȅƻǳǊ ŜǎǘŀōƭƛǎƘŜŘ ŎƻƴŘŜƴǎƛƴƎ 

ǎŜǘ Ǉƻƛƴǘ ǘŜƳǇŜǊŀǘǳǊŜΦ  ¢ƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǿƻǊƪƭƻŀŘ ŦƻǊ ǘƘŜ ŎƻƳǇǊŜǎǎƻǊ ǿƛƭƭ ǊŜǎǳƭǘ ƛƴ ƘƛƎƘŜǊ ƻǇŜǊŀǝƴƎ Ŏƻǎǘǎ 

ǿƘƛŎƘ ǿƛƭƭ ǳƭǝƳŀǘŜƭȅ ƳŀƪŜ ǘƘŜ ǊŜŦǊƛƎŜǊŀǝƻƴ ǎȅǎǘŜƳ ƭŜǎǎ ŜŶŎƛŜƴǘ ŀƴŘ ƳƻǊŜ ŜȄǇŜƴǎƛǾŜ ǘƻ ǊǳƴΦ {ƛƴŎŜ ǘƘŜ 

ŎƻƳǇǊŜǎǎƻǊ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ŜƴŜǊƎȅ ǳǎŀƎŜ ƛƴ ŀ ǊŜŦǊƛƎŜǊŀǝƻƴ ǎȅǎǘŜƳΣ ǊŜŘǳŎƛƴƎ ǘƘŜ 

ŎƻƴŘŜƴǎƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜ ǿƛƭƭ ƘŀǾŜ ŀ ƭŀǊƎŜ ƛƳǇŀŎǘ ƻƴ ȅƻǳǊ ƻǾŜǊŀƭƭ ŜƴŜǊƎȅ ǳǎŀƎŜΦ !ŘŘƛƴƎ ŀ tƘƛƭƭƛǇǎ !ƛǊ tǳǊƎŜǊ 

ǘƻ ŀ ǊŜŦǊƛƎŜǊŀǝƻƴ ǎȅǎǘŜƳ ǿƛƭƭ ǇǊƻǾƛŘŜ ǘƘŜ ŀōƛƭƛǘȅ ŦƻǊ ǘƘŜ ǳǎŜǊ ǘƻ ǊŜƳƻǾŜ ǘƘŜ ŀƛǊ ŀƴŘ ƴƻƴ ŎƻƴŘŜƴǎŀōƭŜǎ ǘƘŀǘ 

ŀǊŜ ŀŎŎǳƳǳƭŀǝƴƎ ƛƴ ǘƘŜ ǎȅǎǘŜƳ ǿƘƛŎƘ ǿƛƭƭ ƘŜƭǇ ƛƴŎǊŜŀǎŜ ŜŶŎƛŜƴŎȅ ŀƴŘ ƭƻǿŜǊ ƻǇŜǊŀǝƴƎ ŎƻǎǘǎΦ  
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

     р       ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ                                             солΦоттΦллрл                               

Iƻǿ ǘƻ ǘŜƭƭ ƛŦ ȅƻǳ ƘŀǾŜ ŜȄŎŜǎǎƛǾŜ ŀƳƻǳƴǘǎ ƻŦ ŀƛǊ ƛƴ ŀ ǎȅǎǘŜƳ 

.ȅ ƭƻƻƪƛƴƎ ŀǘ ȅƻǳǊ ǊŜŦǊƛƎŜǊŀƴǘΩǎ ǎŀǘǳǊŀǝƻƴ Ǉƻƛƴǘ ŀƴŘ ŎƻƳǇŀǊƛƴƎ ǘƘŀǘ ǾŀƭǳŜ ǘƻ ȅƻǳǊ ŀŎǘǳŀƭ ƻǇŜǊŀǝƴƎ 

ǘŜƳǇŜǊŀǘǳǊŜΣ ȅƻǳ ŀǊŜ ŀōƭŜ ǘƻ ǘŜƭƭ ǿƘŜǘƘŜǊ ƻǊ ƴƻǘ ŀƛǊ ŀƴŘ ƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎ ŀǊŜ ǇǊŜǎŜƴǘΦ  LŦ ŦƻǊ ŜȄŀƳǇƭŜ 

ȅƻǳǊ ŎƻƴŘŜƴǎƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜ ǎŜǘ Ǉƻƛƴǘ ƛǎ ŀǘ фрϲC όмум ǇǎƛƎύ ŀƴŘ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ƳŜŀǎǳǊŜŘ ƻƴ ȅƻǳǊ 

ŎƻƴŘŜƴǎŜǊ ƛǎ ŀŎǘǳŀƭƭȅ мллϲC όмфт ǇǎƛƎύΣ ǘƘŜƴ ǎƻƳŜǘƘƛƴƎ ƛǎ ŎŀǳǎƛƴƎ ǘƘƛǎ ǘŜƳǇŜǊŀǘǳǊŜ ŘƛũŜǊŜƴŎŜΦ  aŀƴȅ 

ŦŀŎǘƻǊǎ ŎƻǳƭŘ ōŜ ŎŀǳǎƛƴƎ ǘƘƛǎ ǎǳŎƘ ŀǎ ǎŎŀƭƛƴƎ ƻƴ ȅƻǳǊ ŎƻƴŘŜƴǎŜǊ ǇƛǇƛƴƎΣ ŎƭƻƎƎŜŘ ǎǇǊŀȅ ƴƻȊȊƭŜǎΣ ƻǊ                

ŀƛǊκƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎ ōŜƛƴƎ ǇǊŜǎŜƴǘ ƛƴǎƛŘŜ ǘƘŜ ŎƻƴŘŜƴǎŜǊΦ  {ŎŀƭƛƴƎ ŀƴŘ ŎƭƻƎƎŜŘ ǎǇǊŀȅ ƴƻȊȊƭŜǎ Ŏŀƴ ōŜ Ǿƛǎƛōƭȅ 

ƛƴǎǇŜŎǘŜŘ ŦǊƻƳ ǘƘŜ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ŎƻƴŘŜƴǎŜǊΦ  LŦ ōƻǘƘ ƻŦ ǘƘŜǎŜ ƭƻƻƪ ǘƻ ōŜ ǿƻǊƪƛƴƎ ǎǳŶŎƛŜƴǘƭȅ ǘƘŜƴ ǘƘŜ 

ƻǘƘŜǊ ŎŀǳǎŜ ƻŦ ǘƘƛǎ ǘŜƳǇŜǊŀǘǳǊŜ ŘƛũŜǊŜƴŎŜ ƛǎ ŀƛǊ ƻǊ ƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎΦ  .Ŝƭƻǿ ƛǎ ŀ ǎƛƳǇƭƛŬŜŘ ŜȄŀƳǇƭŜΦ 
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

с        солΦоттΦллрл                                               ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ 

tǳǊƎŜǊ aƻŘŜƭǎ 

t¦wWw t¦w 

¢ƘŜ tƘƛƭƭƛǇǎΩ !ƛǊ tǳǊƎŜǊǎ ŀǊŜ ǎƛƳǇƭŜΣ ǊƻōǳǎǘΣ ƘƛƎƘ-ŎŀǇŀŎƛǘȅ ŘŜǾƛǎŜǎ ǘƘŀǘ ǊŜƳƻǾŜ ƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜ ƎŀǎŜǎ ŦǊƻƳ ǘƘŜ 

ǊŜŦǊƛƎŜǊŀƴǘ ǾŀǇƻǊ ƛƴ ŀ ǎȅǎǘŜƳΦ  ¢ƘŜ ǳƴƛǘǎ ƻǇŜǊŀǘŜ ōȅ ŎƻƴŘŜƴǎƛƴƎ Ŧƻǳƭ Ǝŀǎ όǘƘŜ ƳƛȄǘǳǊŜ ƻŦ ǊŜŦǊƛƎŜǊŀƴǘ ǾŀǇƻǊ ŀƴŘ         

ƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎύ ŦǊƻƳ м ǳǇ ǘƻ ол ǇǳǊƎŜ ǇƻƛƴǘǎΣ ƳŜǘŜǊƛƴƎ ǘƘŜ ǇǳǊƛŬŜŘ ƭƛǉǳƛŘ ǊŜŦǊƛƎŜǊŀƴǘ ōŀŎƪ ǘƻ ǘƘŜ ǎȅǎǘŜƳ ǘƘǊƻǳƎƘ 

ŀ ǇǊƻǘŜŎǘŜŘ ǿŜǘ ǎǳŎǝƻƴ ŎƻƴƴŜŎǝƻƴΣ ŀƴŘ ǾŜƴǝƴƎ ǘƘŜ ƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎ ǘƻ ŀǘƳƻǎǇƘŜǊŜΦ   

!ƭǘƘƻǳƎƘ ƻƴƭȅ ŜȄǘǊŜƳŜƭȅ ǎƳŀƭƭ ǘǊŀŎŜǎ ƻŦ ǊŜŦǊƛƎŜǊŀƴǘ ŀǊŜ ǇǊŜǎŜƴǘ ǿƛǘƘ ǘƘŜ ǾŜƴǘŜŘ ƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜ ƎŀǎŜǎ ŀƴŘ ǎŜǾŜǊŀƭ 

ǎŀŦŜǘȅ ŎƻƳǇƻƴŜƴǘǎ ǇǊŜǾŜƴǘ ǘƘŜ ŀŎŎƛŘŜƴǘŀƭ ǊŜƭŜŀǎŜ ƻŦ ǇǳǊŜ ǊŜŦǊƛƎŜǊŀƴǘΣ ƛǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƘŀǘ ǾŜƴǘŜŘ Ǝŀǎ ōŜ 

άōǳōōƭŜŘέ ǘƘǊƻǳƎƘ ŀ ƭƛǉǳƛŘ ǊŜǎŜǊǾƻƛǊ ƻǊ ƻǇǝƻƴŀƭ ōǳōōƭŜǊΦ ¢ƘŜ ǊŜǎŜǊǾƻƛǊ ǎƘƻǳƭŘ ōŜ ŬƭƭŜŘ ǿƛǘƘ ǿŀǘŜǊ ŦƻǊ ŀƳƳƻƴƛŀ 

ŀǇǇƭƛŎŀǝƻƴǎΣ ƻǊ ƻƛƭ ŦƻǊ ƘŀƭƻŎŀǊōƻƴǎΦ 5ǳŜ ǘƻ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ƘŀƭƻŎŀǊōƻƴ ǊŜŦǊƛƎŜǊŀƴǘǎ ŀǊŜ ŘƛŶŎǳƭǘ ǘƻ ŘŜǘŜŎǘ όŎƻƳǇŀǊŜŘ ǘƻ 

ŀƳƳƻƴƛŀύ ƛǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƘŀǘ ŀ Ǝŀǎ ŘŜǘŜŎǘƻǊ ōŜ ƛƴǎǘŀƭƭŜŘ ƴŜŀǊ ǘƘŜ ƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜ ǾŜƴǘ ŦƻǊ ŀŘŘŜŘ ǎŀŦŜǘȅ ǿƘŜƴ 

ǘƘŜ tǳǊƎŜǊ ƛǎ ŀǇǇƭƛŜŘ ǘƻ w-нн ƻǊ ƻǘƘŜǊ ƘŀƭƻŎŀǊōƻƴǎΦ 

¢ƘŜ ǇǊƛƳŀǊȅ ŎƻƳǇƻƴŜƴǘ ƻŦ ǘƘŜ tƘƛƭƭƛǇǎ tǳǊƎŜǊ ƛǎ ŀ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ Ƴŀƛƴ ǾŜǎǎŜƭ ǘƘŀǘ Ŏƻƴǘŀƛƴǎ ŀ ǎŜǇŀǊŀǘŜ ƛƴƴŜǊ ǎǘŀƛƴƭŜǎǎ 

ǎǘŜŜƭ ŎƻƭƭŜŎǝƻƴ ŎƘŀƳōŜǊ ŀƴŘ ŀ ŎƻƴŘŜƴǎƛƴƎ ŎƻƛƭΦ ! ǇǊƻōŜ ǊŜǎǇƻƴŘǎ ǘƻ ǘƘŜ ƭƛǉǳƛŘ ƭŜǾŜƭ ƛƴǎƛŘŜ ǘƘŜ ŎƻƭƭŜŎǝƻƴ ŎƘŀƳōŜǊΦ !ƴ 

ƻǇǝƻƴŀƭ ŜƭŜŎǘǊƛŎŀƭ ŎƻƴǘǊƻƭ ǇŀƴŜƭ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǘƘŜ t¦w ƛƴŎƭǳŘŜǎ ŎƻƴƴŜŎǝƻƴǎ ŦƻǊ ŜƭŜŎǘǊƛŎŀƭ ǇƻǿŜǊ ŀƴŘ ŎƻƴǘǊƻƭ ƻŦ ǘƘŜ 

ǾŜƴǘ ǎƻƭŜƴƻƛŘΣ ǿƛǘƘ ǇǊƻǾƛǎƛƻƴǎ ŦƻǊ ǳǇ ǘƻ όолύ ǇǳǊƎŜ ǇƻƛƴǘǎΦ ¢ƘŜ t¦wWw ƳƻŘŜƭ ƛƴŎƭǳŘŜǎ ŀ о-Ǉƻƛƴǘ ŎƻƴǘǊƻƭ ŀǎ ǎǘŀƴŘŀǊŘΦ  

tǳǊƎŜ ǎƻƭŜƴƻƛŘǎ ŀǊŜ ƴƻǘ ƛƴŎƭǳŘŜŘ  ǿƛǘƘ ǘƘŜ tǳǊƎŜǊ ōǳǘ Ŏŀƴ ōŜ ǇǳǊŎƘŀǎŜŘ ŦǊƻƳ tƘƛƭƭƛǇǎ ŀǘ ǘƘŜ ǝƳŜ ǘƘŜ ƻǊŘŜǊ ƛǎ ǇƭŀŎŜŘΦ 

.ƻǘƘ tǳǊƎŜǊǎ ƛƴŎƭǳŘŜ ōǊŀŎƪŜǘǎ ŦƻǊ ƳƻǳƴǝƴƎ ƻƴ ŀ ǿŀƭƭ ƻǊ ƻǘƘŜǊ ǎǘǊǳŎǘǳǊŜ ŎŀǇŀōƭŜ ƻŦ ǎŀŦŜƭȅ ǎǳǇǇƻǊǝƴƎ ǘƘŜ ǳƴƛǘ ǿŜƛƎƘǘΦ 
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

     т       ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ                                             солΦоттΦллрл                               

t¦w ό[ŀǊƎŜ tǳǊƎŜǊ hũŜǊƛƴƎύ 

IƛƎƘ [ŜǾŜƭ {ǇŜŎǎΥ 

ω{ǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ŎƻƴǎǘǊǳŎǝƻƴ όϤнрл ƭōǎύ 

ω{ƛƳǇƭŜ ŘŜǎƛƎƴ 

ωIt[Σ tǳƳǇŜŘΣ ƻǊ DǊŀǾƛǘȅ ŦŜŘ ƭƛǉǳƛŘ ŦƻǊ ŎƻƭŘ ōŀǘƘ ό!ǇǇǊƻȄΦ нΦур ¢w ώмл ƪ²ϐύ 

ωолл ǇǎƛƎ ŘŜǎƛƎƴ ǇǊŜǎǎǳǊŜ Ϫ -рлϲC 

ωaŀƛƴ /ƘŀƳōŜǊ Υ мл-оκпέ h5 Ȅ ноέ h![ {{ ώнтоƳƳ Ȅ рупƳƳϐ 

ωbŜǘ ±ƻƭǳƳŜΥ мΦлм Ɗо ώлΦлну Ƴоϐ ŜȄŎƭǳŘƛƴƎ /ƻƛƭ ϧ /ƻƭƭŜŎǝƻƴ /ƘŀƳōŜǊ 

ω/wb όhƴ wŜǉǳŜǎǘύ 

/ƻƴƴŜŎǝƻƴ {ƛȊŜǎΥ 

ωCƻǳƭ Dŀǎ Lƴ ς оκуέ /ƻƴƴŜŎǝƻƴ 

ωbƻƴ /ƻƴŘŜƴǎŀōƭŜ ±Ŝƴǘ ς мκнέ {² 

ω²Ŝǘ {ǳŎǝƻƴ ς м-мκпέ {² 

ω{ŀŦŜǘȅ wŜƭƛŜŦ ς мκнέ bt¢ 

ω5Ǌŀƛƴǎ - мκнΩΩ ό{ǳǇǇƭƛŜŘ ǿƛǘƘ at¢ύ 

ω/ƻƭŘ [ƛǉǳƛŘ CŜŜŘ ς мκнΩΩ {² 

/ƻƴŘŜƴǎƛƴƎκ9ǾŀǇ /ŀǇŀŎƛǘȅΥ 

ωWǳǎǘ ƻǾŜǊ ту ŦŜŜǘ ƻŦ оκуέ {κпл олпκолп[ {{ ǇƛǇŜ ŎƻƛƭΗ 

ςhƴƭȅ ƴŜŜŘ орϲC ɲ¢ ōŜǘǿŜŜƴ {ǳŎǝƻƴ ŀƴŘ Cƻǳƭ Dŀǎ ǘŜƳǇŜǊŀǘǳǊŜ 

ς¢ƘǊŜŜ ǝƳŜǎ ŀǎ ƳǳŎƘ ŎŀǇŀŎƛǘȅ ŀǎ IŀƴǎŜƴΩǎ tǳǊƎŜǊ ƳƻŘŜƭǎ 

ω.Ŝ ƳƛƴŘŦǳƭ ƻŦ ǎǳŎǝƻƴ bt{ ƛŦ ǊŜǘǊƻŬǩƴƎ ό!t Ґ ҁέΣ !tt ҐмέΣ t¦w Ґ м-
мκпέύ 

{ǘŀƴŘŀǊŘ ¢ǊƛƳ ŀƴŘ /ƻƴǘǊƻƭ hǇǝƻƴǎΥ  

ό/ƻƴǘǊƻƭǎΣ ƛƴǎǳƭŀǝƻƴΣ ŀƴŘ .ǳōōƭŜǊ ŀǊŜ ƻǇǝƻƴŀƭύ 

ω[ƛǉǳƛŘ ŦŜŜŘ ǘȅǇŜ όIt[Σ tǳƳǇΣ DǊŀǾƛǘȅύ 

ωt¦w-/±Υ tǳǊƎŜǊ ǿƛǘƘ ǾŀƭǾŜǎ 

ωt¦w-.Υ tǳǊƎŜǊ ǿƛǘƘ ǾŀƭǾŜǎ ŀƴŘ ōǳōōƭŜǊ 

ωt¦w-LΥ tǳǊƎŜǊ ǿƛǘƘ ǾŀƭǾŜǎ ŀƴŘ ŦŀŎǘƻǊȅ ƛƴǎǳƭŀǝƻƴ 

ωt¦w-tΥ tǳǊƎŜǊ ǿƛǘƘ ǾŀƭǾŜǎ ŀƴŘ о Ǉƻƛƴǘ ŎƻƴǘǊƻƭ ǇŀƴŜƭ 

ωt¦w-.LΥ tǳǊƎŜǊ ǿƛǘƘ ǾŀƭǾŜǎΣ ōǳōōƭŜǊ ŀƴŘ ŦŀŎǘƻǊȅ ƛƴǎǳƭŀǝƻƴ 

ωt¦w-.tΥ tǳǊƎŜǊ ǿƛǘƘ ǾŀƭǾŜǎΣ ōǳōōƭŜǊ ŀƴŘ о Ǉƻƛƴǘ ŎƻƴǘǊƻƭ ǇŀƴŜƭ 

ωt¦w-LtΥ tǳǊƎŜǊ ǿƛǘƘ ǾŀƭǾŜǎΣ ŦŀŎǘƻǊȅ ƛƴǎǳƭŀǝƻƴ ŀƴŘ о Ǉƻƛƴǘ ŎƻƴǘǊƻƭ ǇŀƴŜƭ 

ωt¦w-.LtΥ tǳǊƎŜǊ ǿƛǘƘ ǾŀƭǾŜǎΣ ōǳōōƭŜǊΣ ŦŀŎǘƻǊȅ ƛƴǎǳƭŀǝƻƴ ŀƴŘ о Ǉƻƛƴǘ 
ŎƻƴǘǊƻƭ ǇŀƴŜƭ 

ω/ƻƴǘǊƻƭǎ hǇǝƻƴǎΥ оǇǘΣ млǇǘΣ ƻǊ ол ǇǘΦ  
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

у        солΦоттΦллрл                                               ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ 

t¦w ό[ŀǊƎŜ tǳǊƎŜǊ hũŜǊƛƴƎύ 

tǳǊƎŜǊ /ƻƳǇƻƴŜƴǘǎ 

мΦ [ƛǉǳƛŘ ŦŜŜŘ ς ¢ƘŜ !ƛǊ tǳǊƎŜǊ Ŏŀƴ ōŜ ŦŜŘ ōȅ ŜƛǘƘŜǊ ƘƛƎƘ ǇǊŜǎǎǳǊŜ ƭƛǉǳƛŘΣ ǇǳƳǇŜŘ ƻǊ ƎǊŀǾƛǘȅ ŦŜŘΦ  LŦ ǘƘŜ tǳǊƎŜǊ ƛǎ ŦŜŘ 
ǳǎƛƴƎ ƘƛƎƘ ǇǊŜǎǎǳǊŜ ƭƛǉǳƛŘ όŀǎ ǎƘƻǿƴύΣ ŀ ѹΩΩ {² ǎƻƭŜƴƻƛŘ ƛǎ ƛƴǎǘŀƭƭŜŘ ǿƛǘƘ ŀ лΦлптΩΩ όмΦнƳƳύ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ƻǊƛŬŎŜ 
ǎŎǊŜǿ ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ ōƻǧƻƳ ƻŦ ǘƘŜ ǎƻƭŜƴƻƛŘΦ  LŦ ǘƘŜ tǳǊƎŜǊ ƛǎ ŦŜŘ ǳǎƛƴƎ ǇǳƳǇŜŘ ƭƛǉǳƛŘΣ ѹΩΩ {² ǎƻƭŜƴƻƛŘ ƛǎ 
ƛƴǎǘŀƭƭŜŘΦ  LŦ ƛƴǎǘŀƭƭŜŘ ƻƴ ŀ ƎǊŀǾƛǘȅ ŦŜŘ ǎȅǎǘŜƳΣ ǘƘŜ tǳǊƎŜǊ ǿƛƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ  ѹΩΩ {² ƘƻǳǎƛƴƎ ǿƛǘƘ ƴƻ ƻǊƛŬŎŜ 
ƛƴǎǘŀƭƭŜŘΦ  bh¢9Υ ŦƻǊ ƛƴǎǘŀƭƭǎ ƻƴ ƎǊŀǾƛǘȅ ǎȅǎǘŜƳǎ ǘƘŜ tǳǊƎŜǊ ǎƘƻǳƭŘ ōŜ ƳƻǳƴǘŜŘ ŀ ƳƛƴƛƳǳƳ ƻŦ нлΩΩ όрллƳƳύ 
ƭƻǿŜǊ ǘƘŀƴ ǘƘŜ ƭƻǿŜǎǘ ƭƛǉǳƛŘ ƭŜǾŜƭ ƛƴ ǘƘŜ ǎŜǇŀǊŀǘƻǊ ŦŜŜŘƛƴƎ ƛǘ ƛƴ ƻǊŘŜǊ ǘƻ ŜƴǎǳǊŜ ǎǳŶŎƛŜƴǘ ƎǊŀǾƛǘȅ ŦŜŜŘΦ  

 
нΦ 9ȄǇŀƴǎƛƻƴ {ƻƭŜƴƻƛŘ ς ¢Ƙƛǎ лΦлптΩΩ όмΦнƳƳύ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ƻǊƛŬŎŜ ǎŎǊŜǿ ƛǎ ƛƴǎǘŀƭƭŜŘ ƛƴǘƻ ŀ ǎƻƭŜƴƻƛŘ ŀƴŘ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ 
ǿƻǊƪ ŀǎ ŀƴ ŜȄǇŀƴǎƛƻƴ ǾŀƭǾŜ ŦƻǊ ǘƘŜ ǊŜǘǳǊƴ ƻŦ ŎƻƴŘŜƴǎŜŘ ƭƛǉǳƛŘ ŦǊƻƳ ǘƘŜ ƛƴǘŜǊƴŀƭ ŎƘŀƳōŜǊ ǘƻ ǘƘŜ ƻǳǘŜǊ ŎƘŀƳōŜǊ 
ŀƴŘ ƛƴǘƻ ǘƘŜ ǎǳŎǝƻƴ ǎƛŘŜ ƻŦ ǘƘŜ ǎȅǎǘŜƳΦ  hƴŎŜ ǘƘŜ ǎƻƭŜƴƻƛŘ ǾŀƭǾŜ ƛǎ ƻǇŜƴΣ ǘƘŜ ŎƻƴŘŜƴǎŜŘ ǎǳōŎƻƻƭŜŘ ƭƛǉǳƛŘ ƛƴ ǘƘŜ 
tǳǊƎŜǊ ǎŜǇŀǊŀǝƻƴ ŎƘŀƳōŜǊ ƛǎ ŜȄǇŀƴŘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ōǳƛƭǘ-ƛƴ ƻǊƛŬŎŜ ǘƻ ǘƘŜ tǳǊƎŜǊ ŜȄǘŜǊƴŀƭ ŎƘŀƳōŜǊΦ  ²ƘŜƴ ǘƘŜ 
ǎŜǇŀǊŀǝƻƴ ŎƘŀƳōŜǊ ƛǎ ŘǊŀƛƴŜŘ ƻŦ ŎƻƴŘŜƴǎŜŘ ƭƛǉǳƛŘΣ ƴŜǿ ǊŜŦǊƛƎŜǊŀƴǘκƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜ Ǝŀǎ ŀǊŜ ŘǊŀǿƴ ƛƴǘƻ ǘƘŜ 
tǳǊƎŜǊ ŦƻǊ ǎŜǇŀǊŀǝƻƴΦ 

 
оΦ ±Ŝƴǘ {ƻƭŜƴƻƛŘ ς ¢Ƙƛǎ лΦлпΩΩ όмΦлƳƳύ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ƻǊƛŬŎŜ ǎŎǊŜǿ ƛǎ ƛƴǎǘŀƭƭŜŘ ƛƴǘƻ ŀ ǎƻƭŜƴƻƛŘ ŀƴŘ ŀƭƭƻǿǎ ǘƘŜ ŀƛǊ ǘƻ 
ǇǳǊƎŜΦ  ¢Ƙƛǎ ǎƻƭŜƴƻƛŘ ƻǇŜƴǎ ǿƘŜƴ ƭƛǉǳƛŘ ƭŜǾŜƭ ƛƴ ǘƘŜ ǎŜǇŀǊŀǝƻƴ ŎƘŀƳōŜǊ ƛǎ ōŜƭƻǿ ǘƘŜ ƭƻǿŜǎǘ ǎǿƛǘŎƘ Ǉƻƛƴǘ ƻƴ ǘƘŜ 
ƭŜǾŜƭ ǎǿƛǘŎƘΣ ƳŜŀƴƛƴƎ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŀƴ ŀŘŜǉǳŀǘŜ ŀƳƻǳƴǘ ƻŦ ŀƛǊκƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎ ǘƻ ǇǳǊƎŜΦ  ¢ƘŜ ǾŀƭǾŜ ŎƭƻǎŜǎ ŀƎŀƛƴ 
ƻƴŎŜ ǘƘŜ ƭƛǉǳƛŘ ƭŜǾŜƭ Ƙŀǎ ǊŜŀŎƘŜŘ ǘƘŜ ǳǇǇŜǊ ǎǿƛǘŎƘ Ǉƻƛƴǘ ƻƴ ǘƘŜ ƭŜǾŜƭ ǎǿƛǘŎƘΦ   

 
пΦ /ŀǇŀŎƛǝǾŜ ƭƛǉǳƛŘ ƭŜǾŜƭ ǇǊƻōŜ ς I. tǊƻŘǳŎǘǎ I.[/ ǎǇŜŎƛŀƭ ŎŀƭƛōǊŀǘŜŘ ƭŜǾŜƭ ŎƻƴǘǊƻƭ ǿƛǘƘ ǘǿƻ ǇǊŜ-ǎŜǘ ǎǿƛǘŎƘ ǇƻƛƴǘǎΣ 
ƻƴŜ ŦƻǊ ƭƻǿ ƭŜǾŜƭ ŀƴŘ ƻƴŜ ŦƻǊ ƘƛƎƘ ƭŜǾŜƭΦ  ¢ƘŜ ǇǊƻōŜ ǎŜƴŘǎ ŀ ǎƛƎƴŀƭ ǘƻ ǘƘŜ ŎƻƴǘǊƻƭǎ ōŀǎŜŘ ƻƴ ǘƘŜ ƭƛǉǳƛŘ ƭŜǾŜƭ ƛƴ ǘƘŜ 
ƛƴƴŜǊ ŎƘŀƳōŜǊΦ  ²ƘŜƴ ǘƘŜ ƭƛǉǳƛŘ ƭŜǾŜƭ ƛǎ ƭƻǿ όƛƴŘƛŎŀǝƴƎ ŀ ƭŀǊƎŜ ǇǊŜǎŜƴŎŜ ƻŦ ŀƛǊκƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎ ƛƴ ǘƘŜ ǳƴƛǘύΣ ǘƘŜ 
ǇǊƻōŜ ǎŜƴŘǎ ŀ ǎƛƎƴŀƭ ǘƻ ƻǇŜƴ ǘƘŜ ǾŜƴǘ ǎƻƭŜƴƻƛŘΦ  ²ƘŜƴ ǘƘŜ ŀƛǊ ƭŜŀǾŜǎ ǘƘŜ ǳƴƛǘ ǘƘŜ ƭƛǉǳƛŘ ƭŜǾŜƭ ǿƛƭƭ ŀƎŀƛƴ ǊƛǎŜΣ 
ǘǊƛƎƎŜǊƛƴƎ ǘƘŜ ǳǇǇŜǊ ǎǿƛǘŎƘ Ǉƻƛƴǘ ŀƴŘ ŎƭƻǎƛƴƎ ǘƘŜ ǾŜƴǘ ǎƻƭŜƴƻƛŘΦ 
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

     ф       ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ                                             солΦоттΦллрл                               

t¦w ό[ŀǊƎŜ tǳǊƎŜǊ hũŜǊƛƴƎύ 

рΦ !ƛǊ ±Ŝƴǘ ς ¢ƘŜ !ǊƳǎǘǊƻƴƎ ŀƛǊ ǾŜƴǘ ǘȅǇŜ мм!± ƛǎ ŀƴ ŜȄǘǊŀ ǎŀŦŜǘȅ ŀƎŀƛƴǎǘ ƭƛǉǳƛŘ ǊŜŦǊƛƎŜǊŀƴǘ ǊŜƭŜŀǎŜ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻŦ 
ŎƻƴǘǊƻƭǎΣ ŜƭŜŎǘǊƛŎŀƭΣ ƻǊ ƳŜŎƘŀƴƛŎŀƭ ƳŀƭŦǳƴŎǝƻƴǎΦ  ¢ƘŜ ŀƛǊ ǾŜƴǘ ŀŎǘǎ ŀǎ ŀ ƅƻŀǘ ǾŀƭǾŜ ǘƘŀǘ ǿƛƭƭ ƻƴƭȅ ŀƭƭƻǿ ǾŀǇƻǊ ǘƻ 
ǇŀǎǎΦ 

 
сΦ /ƘŜŎƪ ǾŀƭǾŜ ς 5ŀƴŦƻǎǎ мκнΩΩ bw±! ŎƘŜŎƪ ǾŀƭǾŜ ŜƴǎǳǊŜǎ ǘƘŀǘ ŀƳōƛŜƴǘ ŀƛǊ ƻǊ ǿŀǘŜǊ ŦǊƻƳ ŀ ōǳōōƭŜǊ ƻǊ ǿŀǘŜǊ 
ǊŜǎŜǊǾƻƛǊ ŀǊŜ ƴƻǘ ŘǊŀǿƴ ƛƴǘƻ ǘƘŜ tǳǊƎŜǊ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ŀ ƳŀƭŦǳƴŎǝƻƴΣ ƻǊ ƛŦ ǘƘŜ ŀƛǊ tǳǊƎŜǊ ǇǊŜǎǎǳǊŜ ŘǊƻǇǎ 
ōŜƭƻǿ ŀǘƳƻǎǇƘŜǊƛŎ ǇǊŜǎǎǳǊŜΦ 

 
тΦ {ǘƻǇ ǾŀƭǾŜ ς 5ŀƴŦƻǎǎ {±! ǎǘƻǇ ǾŀƭǾŜ ŦƻǊ ǎŜǊǾƛŎŜ ƻŦ ǾŜƴǘ ǎƻƭŜƴƻƛŘ ŀƴŘ ŎƘŜŎƪ ǾŀƭǾŜΦ 
 
уΦ wŜƭƛŜŦ ǾŀƭǾŜ ς /ȅǊǳǎ ǎƘŀƴƪ улл5 ǊŜƭƛŜŦ ǾŀƭǾŜ ǎŜǘ ŀǘ нрл t{LΦ  {ŀŦŜǘȅ ǊŜƭƛŜŦ ǾŀƭǾŜ ǘƻ ǊŜƭƛŜǾŜ ǇǊŜǎǎǳǊŜ ƛŦ ƛǘ ǿŜǊŜ ǘƻ 
ŜȄŎŜŜŘ нрл t{LΦ  

 
фΦ ¢ŜƳǇ ǎŜƴǎƻǊǎ ς 5ŀƴŦƻǎǎ 9Y{ ннм ǎǳǊŦŀŎŜ ǘŜƳǇŜǊŀǘǳǊŜ ǎŜƴǎƻǊΦ  ¢ƘŜǎŜ ǘǿƻ ǘŜƳǇŜǊŀǘǳǊŜ ǎŜƴǎƻǊǎ ŀǊŜ ǳǎŜŘ ǘƻ 
ƳƻƴƛǘƻǊ ǘƘŜ ǎǳŎǝƻƴ ŀƴŘ Ŧƻǳƭ Ǝŀǎ ǘŜƳǇŜǊŀǘǳǊŜǎ ǘƻ ƳŀƪŜ ǎǳǊŜ ǿŜ ƘŀǾŜ ŀǘ ƳƛƴƛƳǳƳ ŀ орϲC ǘŜƳǇŜǊŀǘǳǊŜ 
ŘƛũŜǊŜƴŎŜΣ ǿƘƛŎƘ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ŀƭƭ ƻŦ ǘƘŜ ŀƳƳƻƴƛŀ Ƙŀǎ ŎƻƴŘŜƴǎŜŘ ōȅ ǘƘŜ ǝƳŜ ƛǘ ǊŜŀŎƘŜǎ ǘƘŜ ŜƴŘ 
ƻŦ ǘƘŜ ŎƻƛƭΦ  Lƴ ǘƘŜ ŜǾŜƴǘ ǘƘŀǘ ǘƘƛǎ ǘŜƳǇŜǊŀǘǳǊŜ ŘƛũŜǊŜƴŎŜ ŘƻŜǎ ƴƻǘ ŜȄƛǎǘ ǘƘŜ ǎƳŀǊǘ ŎƻƴǘǊƻƭǎ ǿƛƭƭ ǘǳǊƴ ƻƴ ŀƴ 
ŀƭŀǊƳ ŀƴŘ ǇǊŜǾŜƴǘ ǘƘŜ ǾŜƴǘ ǎƻƭŜƴƻƛŘ ŦǊƻƳ ƻǇŜƴƛƴƎΦ 

 
млΦ [ƛǉǳƛŘ ŦŜŜŘ ŀƴŘ Cƻǳƭ Dŀǎ {ǘǊŀƛƴŜǊǎ ς {ǘǊŀƛƴŜǊǎ ŀǊŜ ǳǎŜŘ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ǎƳŀƭƭ ƭƛǉǳƛŘ ŦŜŜŘ ŀƴŘ ŜȄǇŀƴǎƛƻƴ 
ƻǊƛŬŎŜǎ ŦǊƻƳ ŎƭƻƎƎƛƴƎ ŘǳŜ ǘƻ ŘŜōǊƛǎ ƛƴ ǘƘŜ ǎȅǎǘŜƳΦ  ¢ƘŜ ǎǘǊŀƛƴŜǊ ƛƴǎŜǊǘ ƛǎ ǎƛȊŜŘ ǎƳŀƭƭ ŜƴƻǳƎƘ ǘƘŀǘ ƛǘ ǿƛƭƭ ŎŀǘŎƘ 
ŀƴȅ ŘŜōǊƛǎ ƭŀǊƎŜ ŜƴƻǳƎƘ ǘƻ ŎƭƻƎ ǘƘŜ ƻǊƛŬŎŜǎ ŘǳǊƛƴƎ ƴƻǊƳŀƭ ƻǇŜǊŀǝƻƴΦ  LŦ ǘƘŜǎŜ ƻǊƛŬŎŜǎ ŀǊŜ ŎƭƻƎƎŜŘ ǘƘŜ ǳƴƛǘ 
ǿƛƭƭ ƴƻǘ ŦǳƴŎǝƻƴ ǇǊƻǇŜǊƭȅΦ  .ƻǘƘ ǎǘǊŀƛƴŜǊǎ ǎƘƛǇ ƭƻƻǎŜ ŦƻǊ ŬŜƭŘ ƛƴǎǘŀƭƭΦ 

ммΦ ²Ŝǘ {ǳŎǝƻƴ ς wŜǘǳǊƴǎ ƭƛǉǳƛŘ ǘƻ ƭƻǿ ǘŜƳǇ ŀŎŎǳƳǳƭŀǘƻǊ ƻǊ ƻǘƘŜǊ ƭƻǿ ǎƛŘŜ ǾŜǎǎŜƭΦ  CŀŎǘƻǊȅ ǇƛǇŜŘ ǿƛǘƘ Ŝƭōƻǿ 
ŀƴŘ ǊŜŘǳŎƛƴƎ ǘŜŜ ŦƻǊ ǊŜƭƛŜŦ ǾŀƭǾŜΦ 

 
мнΦ 5Ǌŀƛƴ /ƻƴƴŜŎǝƻƴǎ ς ¢ƘŜ ǾŜǎǎŜƭ ƛƴŎƭǳŘŜǎ όнύ 5ŀƴŦƻǎǎ {±! ǾŀƭǾŜǎ ǿƛǘƘ ѹΩΩ Ct¢ ŎƻƴƴŜŎǝƻƴΦ  ¢ƘŜ ǳǎŜǊ ǎƘƻǳƭŘ 
ǎǳǇǇƭȅ ŀƴŘ Ƴƻǳƴǘ ǉǳƛŎƪ ŎƭƻǎƛƴƎ ά5ŜŀŘƳŀƴέ ǾŀƭǾŜǎ ƻƴ ǘƘŜ ǳƴƛǘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƭƻŎŀƭ ǊǳƭŜǎ ŀƴŘ ǊŜƎǳƭŀǝƻƴǎ 
ǿƘŜǊŜ ǘƘŜ tǳǊƎŜǊ ƛǎ ƳƻǳƴǘŜŘΣ ƛŦ ǘƘŜ ŎǳǎǘƻƳŜǊ ŦŜŜƭǎ ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅΦ 

 
моΦ hǇǝƻƴŀƭ .ǳōōƭŜǊ ς ¢ƘŜ ƻǇǝƻƴŀƭ ōǳōōƭŜǊ ƛǎ ƛƴǎǘŀƭƭŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ŀōǎƻǊō ŀƴȅ ŀƳƳƻƴƛŀ Ǝŀǎ ǘƘŀǘ ƳƛƎƘǘ ōŜ 
ǇǳǊƎŜŘ ǿƛǘƘ ǘƘŜ ƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎΦ  .ǳōōƭŜǎ ǘƘŀǘ Ǉŀǎǎ ǘƘǊƻǳƎƘ ǘƘŜ ǿŀǘŜǊ ǘƻ ǘƘŜ ǎǳǊŦŀŎŜ ŀǊŜ                          
ƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎΣ ǿƘƛƭŜ ōǳōōƭŜǎ ǘƘŀǘ ŘƛǎŀǇǇŜŀǊ ƛƴ ǘƘŜ ǿŀǘŜǊ ǿƛƭƭ ōŜ ŀƳƳƻƴƛŀ ƎŀǎΦ  ¢ƘŜ ǿŀǘŜǊ ǎǳǇǇƭȅ ǎƘƻǳƭŘ 
Ǌǳƴ ǿƘŜƴŜǾŜǊ ǘƘŜ ǾŜƴǘ ǎƻƭŜƴƻƛŘ ƛǎ ƻǇŜƴΦ  ¢ƘŜ ƻǇǝƻƴŀƭ tƘƛƭƭƛǇǎ ŎƻƴǘǊƻƭǎ ŀƭƭƻǿ ǘƘŜ ǳǎŜǊ ǘƻ Ǌǳƴ ǘƘŜ ǿŀǘŜǊ ōŜŦƻǊŜ 
ǘƘŜ ǾŜƴǘ ǎƻƭŜƴƻƛŘ ƻǇŜƴǎΣ ŀƴŘ ŦƻǊ ŀ ǝƳŜ ŀƊŜǊ ƛǘ ŎƭƻǎŜǎ ǘƻ ŜƴǎǳǊŜ ŎƻƳǇƭŜǘŜ ŀōǎƻǊǇǝƻƴΦ  ¢ƘŜ ǳǎŜǊ Ƴǳǎǘ ƳŀƪŜ 
ǎǳǊŜ ǘƘŀǘ ŀ ƳƛƴƛƳǳƳ ƻŦ м Dta ƻŦ ǿŀǘŜǊ ƛǎ ōŜƛƴƎ ǇǳƳǇŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ōǳōōƭŜǊ ǇŜǊ ŜǾŜǊȅ м ƭōΦ ƻŦ ǾŜƴǘ ƎŀǎΦ 

 
мпΦ hǇǝƻƴŀƭ {ƳŀǊǘ ŎƻƴǘǊƻƭǎ ς ¢ƘŜ ƻǇǝƻƴŀƭ ǎƳŀǊǘ ŎƻƴǘǊƻƭǎ ŀǊŜ ƻũŜǊŜŘ ƛƴ о ŘƛũŜǊŜƴǘ ǾŜǊǎƛƻƴǎΣ ŀ о ǇƻƛƴǘΣ мл Ǉƻƛƴǘ 
ŀƴŘ ол Ǉƻƛƴǘ ǾŜǊǎƛƻƴΦ  ¢ƘŜ ƴŜǿ ŎƻƴǘǊƻƭǎ ŀƭƭƻǿ ǘƘŜ ǳǎŜǊ ǘƻ ǎŜǘ ŘƛũŜǊŜƴǘ ǇǳǊƎŜ Ǉƻƛƴǘ ǝƳŜǎΣ ƪŜŜǇǎ ŀƴ ŀŎŎǳǊŀǘŜ 
Ŏƻǳƴǘ ƻƴ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǝƳŜ ŜŀŎƘ ǇǳǊƎŜ Ǉƻƛƴǘ ƛǎ ƻǇŜƴ ŦƻǊΣ ŀǎ ǿŜƭƭ ŀǎ ŜǎǝƳŀǘŜǎ ŀƳƳƻƴƛŀ ƭƻǎǎ ŀƴŘ ǾƻƭǳƳŜ ƻŦ 
ŀƛǊ ǊŜƳƻǾŜŘ ŦǊƻƳ ȅƻǳǊ ǎȅǎǘŜƳΦ  CƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǝƻƴ ƻƴ ǘƘŜ ǎƳŀǊǘ ŎƻƴǘǊƻƭǎ ǎŜŜ ǇŀƎŜǎ мс-нтΦ 

 
 мрΦ /ǳǎǘƻƳŜǊ {ǳǇǇƭƛŜŘ .ǳōōƭŜǊ ²ŀǘŜǊ {ƻƭŜƴƻƛŘ ς ¢ƘŜ ǳǎŜǊ Ƴǳǎǘ ǎǳǇǇƭȅ ŀ ǿŀǘŜǊ ǎƻƭŜƴƻƛŘ ǘƘŀǘ Ŏŀƴ ǎǳǇǇƭȅ ŀǘ ƭŜŀǎǘ 
м Dta ƻŦ ǿŀǘŜǊ ǇŜǊ м ƭōΦ ƻŦ ǾŜƴǘ ƎŀǎΣ ŀƴŘ ŎƻƴƴŜŎǘ ǘƻ ǘƘŜ ǿŀǘŜǊ ōǳōōƭŜǊ ƛƴƭŜǘ ŎƻƴƴŜŎǝƻƴΦ  ¢ƘŜ ǿŀǘŜǊ 
ŎƻƴƴŜŎǝƻƴ ƻƴ ǘƘŜ ōǳōōƭŜǊ ƛǎ ŀ ҁΩΩ ƘƻǎŜ ŬǩƴƎΦ 

http://www.haphillips.com/index.html
mailto:info@haphillips.com


 

VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

мл        солΦоттΦллрл                                               ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ 

t¦w ό[ŀǊƎŜ tǳǊƎŜǊ hũŜǊƛƴƎύ 

tǳǊƎŜǊ hǇŜǊŀǝƻƴ 

мΦ aŀƪŜ ǎǳǊŜ ǿŀǘŜǊ ƛǎ ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ ƻǇǝƻƴŀƭ ǿŀǘŜǊ ōǳōōƭŜǊκǊŜǎŜǊǾƻƛǊ όLǘŜƳ моύΣ ŀƴŘ ǎǳŎǝƻƴ ŀƴŘ Ŧƻǳƭ Ǝŀǎ ǘŜƳǇ 
ǎŜƴǎƻǊǎ όLǘŜƳ фύ ŀǊŜ ƳƻǳƴǘŜŘ ƛƴ ǘƘŜ ŎƻǊǊŜŎǘ ƭƻŎŀǝƻƴǎ ōŜŦƻǊŜ ǘƘŜ ǎȅǎǘŜƳ ƛǎ ǇƻǿŜǊŜŘ ǳǇΦ  !ƭǎƻ ƳŀƪŜ ǎǳǊŜ ŀƭƭ 
ǎŜǊǾƛŎŜ ǾŀƭǾŜǎ ŀǊŜ ƻǇŜƴ ǘƻ ŀƭƭƻǿ ǊŜŦǊƛƎŜǊŀƴǘ ƅƻǿ ǘƻ ǘƘŜ ǾŜǎǎŜƭΦ 

 
ϝLŦ ǳǎƛƴƎ ƻǇǝƻƴŀƭ tƘƛƭƭƛǇǎ /ƻƴǘǊƻƭǎ ǊŜŦŜǊ ǘƻ vǳƛŎƪ {ǘŀǊǘ DǳƛŘŜ ƻƴ tŀƎŜ от-офΦ 
 
нΦ hƴŎŜ ǘƘŜ ǳƴƛǘ ƛǎ ǇƻǿŜǊŜŘ ǳǇΣ ƻǇŜƴ ǘƘŜ ƭƛǉǳƛŘ ŦŜŜŘ ǎƻƭŜƴƻƛŘ όLǘŜƳ мύ ƛŦ ŦŜŘ ōȅ It[ ǘƻ ŎǊŜŀǘŜ ǘƘŜ ŎƻƭŘ ōŀǘƘ ƛƴǎƛŘŜ 
ǘƘŜ Ƴŀƛƴ ǾŜǎǎŜƭΦ  LŦ ǇǳƳǇ ƻǊ ƎǊŀǾƛǘȅ ŦŜŘΣ ŀǎ ƭƻƴƎ ŀǎ ǘƘŜ ǎŜǊǾƛŎŜ ǾŀƭǾŜ ǳǇ ǎǘǊŜŀƳ ƻŦ ǘƘŜ ǾŜǎǎŜƭ ƛǎ ƻǇŜƴΣ ǘƘŜ ǾŜǎǎŜƭ 
ǿƛƭƭ ōŜ ŦŜŘ ǿƛǘƘ ŎƻƭŘ ƭƛǉǳƛŘΦ  !ǘ ǘƘŜ ǎŀƳŜ ǝƳŜ ǘƘŜ ŜȄǇŀƴǎƛƻƴ ǎƻƭŜƴƻƛŘ όLǘŜƳ нύ ǎƘƻǳƭŘ ōŜ ƻǇŜƴŜŘΣ ŀƭƭƻǿƛƴƎ 
ƭƛǉǳƛŘ ǊŜŦǊƛƎŜǊŀƴǘ ƛƴ ǘƘŜ ƛƴƴŜǊ ŎƘŀƳōŜǊ ǘƻ ǊŜǘǳǊƴ ǘƻ ǘƘŜ ƻǳǘŜǊ ǾŜǎǎŜƭ ŀƴŘ ǘƘǊƻǳƎƘ ǘƘŜ ǿŜǘ ǎǳŎǝƻƴ ƭƛƴŜΦ  !ǘ ǘƘƛǎ 
ǝƳŜ ǘƘŜ ǇǳǊƎŜ Ǉƻƛƴǘǎ ǎƘƻǳƭŘ ōŜ ƻǇŜƴŜŘ ŀƴŘ ǎŜǉǳŜƴŎƛƴƎ ōŀǎŜŘ ƻƴ ǘƘŜ ŎƻƴǘǊƻƭ ǎŜǘǳǇΦ  bh¢9Υ ŀ ǇǳǊƎŜ Ǉƻƛƴǘ 
Ƴǳǎǘ ŀƭǿŀȅǎ ōŜ ƻǇŜƴ ŘǳǊƛƴƎ ƻǇŜǊŀǝƻƴ όƻǊ ǿƘŜƴŜǾŜǊ ǘƘŜ ŜȄǇŀƴǎƛƻƴ ǎƻƭŜƴƻƛŘ όLǘŜƳ нύ ƛǎ ƻǇŜƴύΦ 

 
оΦ ¢ƘŜ Ŧƻǳƭ Ǝŀǎ ǿƛƭƭ ƅƻǿ ŦǊƻƳ ǘƘŜ ǇǳǊƎŜ Ǉƻƛƴǘǎ ǘƻ ǘƘŜ tǳǊƎŜǊ ŀƴŘ ǘƘǊƻǳƎƘ ǘƘŜ ŎƻƴŘŜƴǎƛƴƎ ŎƻƛƭΦ  .ȅ ǘƘŜ ǝƳŜ ǘƘŜ Ŧƻǳƭ 
Ǝŀǎ ǊŜŀŎƘŜǎ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ Ŏƻƛƭ ŀƴŘ ŀǎ ƭƻƴƎ ŀǎ ǿŜ ƘŀǾŜ ŀ ƳƛƴƛƳǳƳ орϲC ǘŜƳǇŜǊŀǘǳǊŜ ŘƛũŜǊŜƴŎŜ ōŜǘǿŜŜƴ ƻǳǊ 
ǎǳŎǝƻƴ ŀƴŘ Ŧƻǳƭ ƎŀǎΣ ǘƘŜƴ ŀƭƭ ǘƘŜ ŀƳƳƻƴƛŀ ǿƛƭƭ ŎƻƴŘŜƴǎŜ ƻǳǘ ŀƴŘ ǎŜǇŀǊŀǘŜ ŦǊƻƳ ǘƘŜ ŀƛǊκƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎ ƛƴ 
ǘƘŜ ŎƻƭƭŜŎǝƻƴ ŎƘŀƳōŜǊΦ 

 
пΦ ¢ƘŜ ƴƻǿ ŎƻƴŘŜƴǎŜŘ ǎǳōŎƻƻƭŜŘ ŀƳƳƻƴƛŀ ƛƴ ǘƘŜ ŎƻƭƭŜŎǝƻƴ ŎƘŀƳōŜǊ ǿƛƭƭ ǘǊŀǾŜƭ Řƻǿƴ ǘƘŜ ŘǊŀƛƴ ǇƛǇŜ ŀƴŘ ōŜ 
ŜȄǇŀƴŘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ŜȄǇŀƴǎƛƻƴ ƻǊƛŬŎŜ όLǘŜƳ нύ ǘƻ ǘƘŜ ŜȄǘŜǊƴŀƭ ŎƘŀƳōŜǊΦ  ¢Ƙƛǎ ƭƛǉǳƛŘ ǿƛƭƭ ǘƘŜƴ ǊŜǘǳǊƴ ǘƻ ŀ ƭƻǿ 
ǎƛŘŜ ǾŜǎǎŜƭ ǘƘǊƻǳƎƘ ǘƘŜ ǿŜǘ ǎǳŎǝƻƴ ǇƛǇƛƴƎ όLǘŜƳ ммύΦ 

 
рΦ {ǘŜǇǎ о ŀƴŘ п ŀōƻǾŜ ǎƘƻǳƭŘ ŎƻƴǝƴǳŜ ǳƴǝƭ ŜƴƻǳƎƘ ŀƛǊκƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎ Ƙŀǎ ŀŎŎǳƳǳƭŀǘŜŘ ƛƴ ǘƘŜ ŎƻƭƭŜŎǝƻƴ 
ŎƘŀƳōŜǊΣ ǇǳǎƘƛƴƎ ǘƘŜ ƭƛǉǳƛŘ ƭŜǾŜƭ Řƻǿƴ ŀƴŘ ǘǊƛƎƎŜǊƛƴƎ ǘƘŜ ƭƻǿ ǎǿƛǘŎƘ Ǉƻƛƴǘ ƻƴ ǘƘŜ ƭŜǾŜƭ ǇǊƻōŜ όLǘŜƳ пύΦ   

 
сΦ !ǎ ƭƻƴƎ ŀǎ ǘƘŜ орϲC ƳƛƴƛƳǳƳ ǘŜƳǇŜǊŀǘǳǊŜ ŘƛũŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ǎǳŎǝƻƴ ŀƴŘ Ŧƻǳƭ Ǝŀǎ ŜȄƛǎǘǎ ŀƴŘ ǘƘŜ ƭƛǉǳƛŘ 
ƭŜǾŜƭ ƛǎ ōŜƭƻǿ ǘƘŜ ǎǿƛǘŎƘ Ǉƻƛƴǘ ƻƴ ǘƘŜ ƭŜǾŜƭ ǇǊƻōŜΣ ǘƘŜƴ ǘƘŜ ǾŜƴǘ ǎƻƭŜƴƻƛŘ όLǘŜƳ оύ Ŏŀƴ ōŜ ƻǇŜƴŜŘΣ ǇǳǊƎƛƴƎ ǘƘŜ 
ŀƛǊκƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎ ŦǊƻƳ ǘƘŜ ŎƻƭƭŜŎǝƻƴ ŎƘŀƳōŜǊ ŀƴŘ ƛƴǘƻ ǘƘŜ ƻǇǝƻƴŀƭ ǿŀǘŜǊ ōǳōōƭŜǊκǊŜǎŜǊǾƻƛǊ όLǘŜƳ моύΦ 

 
тΦ hƴŎŜ ŀ ǎǳŶŎƛŜƴǘ ŀƳƻǳƴǘ ƻŦ ŀƛǊκƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎ Ƙŀǎ ōŜŜƴ ǇǳǊƎŜŘΣ ǊŀƛǎƛƴƎ ǘƘŜ ƭƛǉǳƛŘ ƭŜǾŜƭ ƛƴ ǘƘŜ ŎƻƭƭŜŎǝƻƴ 
ŎƘŀƳōŜǊ ǘƻ ǳǇǇŜǊ ǎǿƛǘŎƘ ǇƻƛƴǘΣ ǘƘŜ ǾŜƴǘ ǎƻƭŜƴƻƛŘ όLǘŜƳ оύ ǎƘƻǳƭŘ ōŜ ŎƭƻǎŜŘΣ ŀƴŘ ǘƘŜ tǳǊƎŜǊ ǿƛƭƭ ōŜƎƛƴ 
ŀŎŎǳƳǳƭŀǝƴƎ ŀƛǊκƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎ ŀƎŀƛƴ ǳƴǝƭ ƛǘ Ŏŀƴ ǇǳǊƎŜ ŀƎŀƛƴΦ 

 
уΦ {ǘŜǇǎ о-т ŀōƻǾŜ ǿƛƭƭ ǊŜǇŜŀǘ ƻǾŜǊ ŀƴŘ ƻǾŜǊ ŀǎ ƭƻƴƎ ŀǎ ǘƘŜ tǳǊƎŜǊ ǳƴƛǘ ƛǎ ǘǳǊƴŜŘ ƻƴΦ   
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

     мм       ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ                                             солΦоттΦллрл                               

t¦wWw ό{Ƴŀƭƭ tǳǊƎŜǊ hũŜǊƛƴƎύ 

IƛƎƘ [ŜǾŜƭ {ǇŜŎǎΥ 

ω{ǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ŎƻƴǎǘǊǳŎǝƻƴ όϤол ƭōǎύ 

ω{ƛƳǇƭŜ ŘŜǎƛƎƴ 

ωIt[Σ tǳƳǇŜŘΣ ƻǊ DǊŀǾƛǘȅ ŦŜŘ ƭƛǉǳƛŘ ŦƻǊ ŎƻƭŘ ōŀǘƘ ό!ǇǇǊƻȄΦ лΦрт ¢w ώн ƪ²ϐύ 

ωолл ǇǎƛƎ ŘŜǎƛƎƴ ǇǊŜǎǎǳǊŜ Ϫ -рлϲC ǎǳŎǝƻƴ 

ωaŀƛƴ /ƘŀƳōŜǊ Υ п-мκнέ h5 Ȅ у-мκнέ h![ {{ ώммпƳƳ Ȅ нмсƳƳϐ 

ωbŜǘ ±ƻƭǳƳŜΥ лΦрт Ɗо ώлΦллмс Ƴоϐ ŜȄŎƭǳŘƛƴƎ /ƻƛƭ ϧ /ƻƭƭŜŎǝƻƴ /ƘŀƳōŜǊ 

ω/wb όhƴ wŜǉǳŜǎǘύ 

/ƻƴƴŜŎǝƻƴ {ƛȊŜǎΥ 

ωCƻǳƭ Dŀǎ Lƴ ς мκпέ at¢  

ωbƻƴ /ƻƴŘŜƴǎŀōƭŜ ±Ŝƴǘ  - оκуέ {² 

ω²Ŝǘ {ǳŎǝƻƴ ς оκуέ at¢ 

ω[ƛǉǳƛŘ 5Ǌŀƛƴ - оκуΩΩ Ct¢ 

ωLƴƴŜǊ /ƘŀƳōŜǊ 5Ǌŀƛƴ - мκпΩΩ Ct¢ 

ω/ƻƭŘ [ƛǉǳƛŘ CŜŜŘ ς оκуΩΩ at¢ όоκуΩΩ Ct¢ ŦƻǊ ƎǊŀǾƛǘȅ ŦŜŜŘύ 

/ƻƴŘŜƴǎƛƴƎκ9ǾŀǇ /ŀǇŀŎƛǘȅΥ 

ωWǳǎǘ ƻǾŜǊ мо ŦŜŜǘ ƻŦ оκуέ ǘǳōƛƴƎ {!нмо-олпκолп[ {{ ŎƻƛƭΗ 

ςhƴƭȅ ƴŜŜŘ нпϲC ɲ¢ όIŀƴǎŜƴ ǿŀƴǘǎ ǘƘŜƛǊ ǘƘŜǊƳƻǎǘŀǘ ǎŜǘ ŀǘ нлϲCύ 

ςDƛǾŜǎ ǳǇ ǘƻ ǊƻǳƎƘƭȅ лΦрт ¢w ƻŦ ƘŜŀǘ ǘǊŀƴǎŦŜǊ 

{ǘŀƴŘŀǊŘ ¢ǊƛƳ ŀƴŘ /ƻƴǘǊƻƭ hǇǝƻƴǎΥ 

ω[ƛǉǳƛŘ ŦŜŜŘ ǘȅǇŜ όIt[Σ tǳƳǇΣ DǊŀǾƛǘȅύ 

ωt¦wWw όLƴŎƭǳŘŜǎ ōǳōōƭŜǊΣ ŦŀŎǘƻǊȅ ƛƴǎǳƭŀǝƻƴΣ ŀƴŘ о Ǉƻƛƴǘ ŎƻƴǘǊƻƭǎύ 
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

мн        солΦоттΦллрл                                               ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ 

t¦wWw ό{Ƴŀƭƭ tǳǊƎŜǊ hũŜǊƛƴƎύ 

tǳǊƎŜǊ WǳƴƛƻǊ /ƻƳǇƻƴŜƴǘǎ 

мΦ [ƛǉǳƛŘ ŦŜŜŘ ς ¢ƘŜ !ƛǊ tǳǊƎŜǊ WǳƴƛƻǊ Ŏŀƴ ōŜ ŦŜŘ ōȅ ŜƛǘƘŜǊ ƘƛƎƘ ǇǊŜǎǎǳǊŜ ƭƛǉǳƛŘΣ ǇǳƳǇŜŘ ƻǊ ƎǊŀǾƛǘȅ ŦŜŘΦ  LŦ ǘƘŜ tǳǊƎŜǊ 
ƛǎ ŦŜŘ ǳǎƛƴƎ ƘƛƎƘ ǇǊŜǎǎǳǊŜ ƭƛǉǳƛŘ όŀǎ ǎƘƻǿƴύΣ ŀ оκуΩΩ ǎƻƭŜƴƻƛŘ ƛǎ ƛƴǎǘŀƭƭŜŘ ǿƛǘƘ ŀ лΦлмфсΩΩ όлΦрƳƳύ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ 
ƻǊƛŬŎŜ ǎŎǊŜǿ ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ ōƻǧƻƳ ƻŦ ǘƘŜ ǎƻƭŜƴƻƛŘΦ  LŦ ǘƘŜ tǳǊƎŜǊ ƛǎ ŦŜŘ ǳǎƛƴƎ ǇǳƳǇŜŘ ƭƛǉǳƛŘΣ оκуΩΩ ǎƻƭŜƴƻƛŘ ǿƛƭƭ 
ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ лΦлрфΩΩ όмΦрƳƳύ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ƻǊƛŬŎŜ ǎŎǊŜǿ ƛƴǎǘŀƭƭŜŘΦ  LŦ ƛƴǎǘŀƭƭŜŘ ƻƴ ŀ ƎǊŀǾƛǘȅ ŦŜŘ ǎȅǎǘŜƳΣ ǘƘŜ 
tǳǊƎŜǊ ǿƛƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘƻǳǘ ŀƴȅ ǎƻƭŜƴƻƛŘ ƻǊ ƻǊƛŬŎŜΦ  bh¢9Υ ŦƻǊ ƛƴǎǘŀƭƭǎ ƻƴ ƎǊŀǾƛǘȅ ǎȅǎǘŜƳǎ ǘƘŜ tǳǊƎŜǊ ǎƘƻǳƭŘ 
ōŜ ƳƻǳƴǘŜŘ ŀ ƳƛƴƛƳǳƳ ƻŦ нлΩΩ όрллƳƳύ ƭƻǿŜǊ ǘƘŀƴ ǘƘŜ ƭƻǿŜǎǘ ƭƛǉǳƛŘ ƭŜǾŜƭ ƛƴ ǘƘŜ ǎŜǇŀǊŀǘƻǊ ŦŜŜŘƛƴƎ ƛǘ ƛƴ ƻǊŘŜǊ 
ǘƻ ŜƴǎǳǊŜ ǎǳŶŎƛŜƴǘ ƎǊŀǾƛǘȅ ŦŜŜŘΦ  

 
нΦ 9ȄǇŀƴǎƛƻƴ hǊƛŬŎŜ ŀƴŘ !ŎŎŜǎǎ ς ¢Ƙƛǎ тκуΩΩ ƘŜȄ ƘŜŀŘ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ǇƭǳƎ ŀƭƭƻǿǎ ǘƘŜ ǳǎŜǊ ǘƻ ŀŎŎŜǎǎ ǘƘŜ ŜȄǇŀƴǎƛƻƴ 
ƻǊƛŬŎŜ ŀǎǎŜƳōƭȅ ƛƴǎƛŘŜ ǘƘŜ ǾŜǎǎŜƭΦ  ¢ƘŜ ŜȄǇŀƴǎƛƻƴ ƻǊƛŬŎŜ ŀǎǎŜƳōƭȅ Ŏƻƴǎƛǎǘǎ ƻŦ ŀ ŬƭǘŜǊΣ оκуΩΩ ƘŜȄ ƘŜŀŘ ǎŎǊŜǿΣ ŀƴŘ 
ƻǊƛŬŎŜ ǿƛǘƘ лΦлмнΩΩ όлΦоƳƳύ ƘƻƭŜΦ  bh¢9Υ ǘƘŜ ƻǇŜǊŀǘƻǊ Ƴǳǎǘ ŬǊǎǘ ǊŜƳƻǾŜ ŀƴȅ ƭƛǉǳƛŘ ŦǊƻƳ ǘƘŜ ǾŜǎǎŜƭ ŀƴŘ ƛƴƴŜǊ 
ŎƘŀƳōŜǊ ǘƘǊƻǳƎƘ ǘƘŜ ǾŜǎǎŜƭ ŘǊŀƛƴ όLǘŜƳ тύ ŀƴŘ ŎƘŀƳōŜǊ ŘǊŀƛƴ όLǘŜƳ уύ ōŜŦƻǊŜ ǊŜƳƻǾƛƴƎ ǘƘƛǎ ƻǊƛŬŎŜ ŀǎǎŜƳōƭȅ ƛƴ 
ǘƘŜ ŜǾŜƴǘ ƻŦ ŀ ŎƭƻƎƎŜŘ ƻǊƛŬŎŜΦ 

 
оΦ ±Ŝƴǘ {ƻƭŜƴƻƛŘ ς ¢Ƙƛǎ лΦлмфсΩΩ όлΦрƳƳύ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ƻǊƛŬŎŜ ǎŎǊŜǿ ƛǎ ƛƴǎǘŀƭƭŜŘ ƛƴǘƻ ŀ ǎƻƭŜƴƻƛŘ ŀƴŘ ŀƭƭƻǿǎ ǘƘŜ ŀƛǊ ǘƻ 
ǇǳǊƎŜΦ  ¢Ƙƛǎ ǎƻƭŜƴƻƛŘ ƻǇŜƴǎ ǿƘŜƴ ƭƛǉǳƛŘ ƭŜǾŜƭ ƛƴ ǘƘŜ ǎŜǇŀǊŀǝƻƴ ŎƘŀƳōŜǊ ƛǎ ōŜƭƻǿ ǘƘŜ ƭƻǿŜǎǘ ǎǿƛǘŎƘ Ǉƻƛƴǘ ƻƴ ǘƘŜ 
ƭŜǾŜƭ ǎǿƛǘŎƘΣ ƳŜŀƴƛƴƎ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŀƴ ŀŘŜǉǳŀǘŜ ŀƳƻǳƴǘ ƻŦ ŀƛǊκƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎ ǘƻ ǇǳǊƎŜΦ  ¢ƘŜ ǾŀƭǾŜ ŎƭƻǎŜǎ 
ŀƎŀƛƴ ƻƴŎŜ ǘƘŜ ƭƛǉǳƛŘ ƭŜǾŜƭ Ƙŀǎ ǊŜŀŎƘŜŘ ǘƘŜ ǳǇǇŜǊ ǎǿƛǘŎƘ Ǉƻƛƴǘ ƻƴ ǘƘŜ ƭŜǾŜƭ ǎǿƛǘŎƘΦ   
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

     мо       ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ                                             солΦоттΦллрл                               

t¦wWw ό{Ƴŀƭƭ tǳǊƎŜǊ hũŜǊƛƴƎύ 

пΦ /ŀǇŀŎƛǝǾŜ ƭƛǉǳƛŘ ƭŜǾŜƭ ǇǊƻōŜ ς I. tǊƻŘǳŎǘǎ I.[/ ǎǇŜŎƛŀƭ ŎŀƭƛōǊŀǘŜŘ ƭŜǾŜƭ ŎƻƴǘǊƻƭ ǿƛǘƘ ǘǿƻ ǇǊŜ-ǎŜǘ ǎǿƛǘŎƘ ǇƻƛƴǘǎΣ 
ƻƴŜ ŦƻǊ ƭƻǿ ƭŜǾŜƭ ŀƴŘ ƻƴŜ ŦƻǊ ƘƛƎƘ ƭŜǾŜƭΦ  ¢ƘŜ ǇǊƻōŜ ǎŜƴŘǎ ŀ ǎƛƎƴŀƭ ǘƻ ǘƘŜ ŎƻƴǘǊƻƭǎ ōŀǎŜŘ ƻƴ ǘƘŜ ƭƛǉǳƛŘ ƭŜǾŜƭ ƛƴ 
ǘƘŜ ƛƴƴŜǊ ŎƘŀƳōŜǊΦ  ²ƘŜƴ ǘƘŜ ƭƛǉǳƛŘ ƭŜǾŜƭ ƛǎ ƭƻǿ όƛƴŘƛŎŀǝƴƎ ŀ ƭŀǊƎŜ ǇǊŜǎŜƴŎŜ ƻŦ ŀƛǊκƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎ ƛƴ ǘƘŜ 
ǳƴƛǘύΣ ǘƘŜ ǇǊƻōŜ ǎŜƴŘǎ ŀ ǎƛƎƴŀƭ ǘƻ ƻǇŜƴ ǘƘŜ ǾŜƴǘ ǎƻƭŜƴƻƛŘΦ  ²ƘŜƴ ǘƘŜ ŀƛǊ ƭŜŀǾŜǎ ǘƘŜ ǳƴƛǘ ǘƘŜ ƭƛǉǳƛŘ ƭŜǾŜƭ ǿƛƭƭ 
ŀƎŀƛƴ ǊƛǎŜΣ ǘǊƛƎƎŜǊƛƴƎ ǘƘŜ ǳǇǇŜǊ ǎǿƛǘŎƘ Ǉƻƛƴǘ ŀƴŘ ŎƭƻǎƛƴƎ ǘƘŜ ǾŜƴǘ ǎƻƭŜƴƻƛŘΦ 

 
рΦ /ƘŜŎƪ ǾŀƭǾŜ ς 5ŀƴŦƻǎǎ оκуΩΩ bw±! ŎƘŜŎƪ ǾŀƭǾŜ ŜƴǎǳǊŜǎ ǘƘŀǘ ŀƳōƛŜƴǘ ŀƛǊ ƻǊ ǿŀǘŜǊ ŦǊƻƳ ŀ ōǳōōƭŜǊ ƻǊ ǿŀǘŜǊ 
ǊŜǎŜǊǾƻƛǊ ŀǊŜ ƴƻǘ ŘǊŀǿƴ ƛƴǘƻ ǘƘŜ tǳǊƎŜǊ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ŀ ƳŀƭŦǳƴŎǝƻƴΣ ƻǊ ƛŦ ǘƘŜ ŀƛǊ tǳǊƎŜǊ ǇǊŜǎǎǳǊŜ ŘǊƻǇǎ ōŜƭƻǿ 
ŀǘƳƻǎǇƘŜǊƛŎ ǇǊŜǎǎǳǊŜΦ 

 
сΦ {ǘƻǇ ǾŀƭǾŜ ς 5ŀƴŦƻǎǎ оκуΩΩ {b±-{¢ ǎǘƻǇ ƴŜŜŘƭŜ ǾŀƭǾŜ ŦƻǊ ǎŜǊǾƛŎŜ ƻŦ ǾŜƴǘ ǎƻƭŜƴƻƛŘ ŀƴŘ ŎƘŜŎƪ ǾŀƭǾŜΦ 
 
тΦ ±ŜǎǎŜƭ 5Ǌŀƛƴ ς 5ŀƴŦƻǎǎ оκуΩΩ {b±-{¢ ǎǘƻǇ ƴŜŜŘƭŜ ǾŀƭǾŜ ǿƘƛŎƘ ŀƭƭƻǿǎ ǘƘŜ ǳǎŜǊ ǘƻ ŜƳǇǘȅ ǘƘŜ ǾŜǎǎŜƭ ƻŦ ŀƴȅ 
ǊŜƳŀƛƴƛƴƎ ǊŜŦǊƛƎŜǊŀƴǘ ǇǊƛƻǊ ǘƻ ǎŜǊǾƛŎƛƴƎ ǘƘŜ ŜȄǇŀƴǎƛƻƴ ƻǊƛŬŎŜ όLǘŜƳ мύΦ 

 
уΦ /ƘŀƳōŜǊ 5Ǌŀƛƴ ς 5ŀƴŦƻǎǎ ѻΩΩ {b±-{¢ ǎǘƻǇ ƴŜŜŘƭŜ ǾŀƭǾŜ ǿƘƛŎƘ ŀƭƭƻǿǎ ǘƘŜ ǳǎŜǊ ǘƻ ŜƳǇǘȅ ǘƘŜ ƛƴƴŜǊ ŎƘŀƳōŜǊ ƻŦ ŀƴȅ 
ǊŜƳŀƛƴƛƴƎ ǊŜŦǊƛƎŜǊŀƴǘ ǇǊƛƻǊ ǘƻ ǎŜǊǾƛŎƛƴƎ ǘƘŜ ŜȄǇŀƴǎƛƻƴ ƻǊƛŬŎŜ όLǘŜƳ мύΦ 

 
фΦ ¢ŜƳǇ ǎŜƴǎƻǊǎ ς 5ŀƴŦƻǎǎ 9Y{ ннм ǎǳǊŦŀŎŜ ǘŜƳǇŜǊŀǘǳǊŜ ǎŜƴǎƻǊΦ  ¢ƘŜǎŜ ǘǿƻ ǘŜƳǇŜǊŀǘǳǊŜ ǎŜƴǎƻǊǎ ŀǊŜ ǳǎŜŘ ǘƻ 
ƳƻƴƛǘƻǊ ǘƘŜ ǎǳŎǝƻƴ ŀƴŘ Ŧƻǳƭ Ǝŀǎ ǘŜƳǇŜǊŀǘǳǊŜǎ ǘƻ ƳŀƪŜ ǎǳǊŜ ǿŜ ƘŀǾŜ ŀǘ ƳƛƴƛƳǳƳ ŀ нпϲC ǘŜƳǇŜǊŀǘǳǊŜ 
ŘƛũŜǊŜƴŎŜΣ ǿƘƛŎƘ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ŀƭƭ ƻŦ ǘƘŜ ŀƳƳƻƴƛŀ Ƙŀǎ ŎƻƴŘŜƴǎŜŘ ōȅ ǘƘŜ ǝƳŜ ƛǘ ǊŜŀŎƘŜǎ ǘƘŜ ŜƴŘ ƻŦ 
ǘƘŜ ŎƻƛƭΦ  Lƴ ǘƘŜ ŜǾŜƴǘ ǘƘŀǘ ǘƘƛǎ ǘŜƳǇŜǊŀǘǳǊŜ ŘƛũŜǊŜƴŎŜ ŘƻŜǎ ƴƻǘ ŜȄƛǎǘ ǘƘŜ ǎƳŀǊǘ ŎƻƴǘǊƻƭǎ ǿƛƭƭ ǘǳǊƴ ƻƴ ŀƴ ŀƭŀǊƳ 
ŀƴŘ ǇǊŜǾŜƴǘ ǘƘŜ ǾŜƴǘ ǎƻƭŜƴƻƛŘ ŦǊƻƳ ƻǇŜƴƛƴƎΦ 

 
млΦ [ƛǉǳƛŘ ŦŜŜŘ ŀƴŘ Cƻǳƭ Dŀǎ {ǘǊŀƛƴŜǊǎ ς {ǘǊŀƛƴŜǊǎ ŀǊŜ ǳǎŜŘ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ǎƳŀƭƭ ƭƛǉǳƛŘ ŦŜŜŘ ŀƴŘ ŜȄǇŀƴǎƛƻƴ ƻǊƛŬŎŜǎ 
ŦǊƻƳ ŎƭƻƎƎƛƴƎ ŘǳŜ ǘƻ ŘŜōǊƛǎ ƛƴ ǘƘŜ ǎȅǎǘŜƳΦ  ¢ƘŜ ǎǘǊŀƛƴŜǊ ƛƴǎŜǊǘ ƛǎ ǎƛȊŜŘ ǎƳŀƭƭ ŜƴƻǳƎƘ ǘƘŀǘ ƛǘ ǿƛƭƭ ŎŀǘŎƘ ŀƴȅ ŘŜōǊƛǎ 
ƭŀǊƎŜ ŜƴƻǳƎƘ ǘƻ ŎƭƻƎ ǘƘŜ ƻǊƛŬŎŜǎ ŘǳǊƛƴƎ ƴƻǊƳŀƭ ƻǇŜǊŀǝƻƴΦ  LŦ ǘƘŜǎŜ ƻǊƛŬŎŜǎ ŀǊŜ ŎƭƻƎƎŜŘ ǘƘŜ ǳƴƛǘ ǿƛƭƭ ƴƻǘ 
ŦǳƴŎǝƻƴ ǇǊƻǇŜǊƭȅΦ  .ƻǘƘ ǎǘǊŀƛƴŜǊǎ ǎƘƛǇ ƭƻƻǎŜ ŦƻǊ ŬŜƭŘ ƛƴǎǘŀƭƭΦ 

 
ммΦ ²Ŝǘ {ǳŎǝƻƴ ς оκуΩΩ ǇƛǇŜ ǊŜǘǳǊƴǎ ƭƛǉǳƛŘ ǘƻ ƭƻǿ ǘŜƳǇ ŀŎŎǳƳǳƭŀǘƻǊ ƻǊ ƻǘƘŜǊ ƭƻǿ ǎƛŘŜ ǾŜǎǎŜƭΦ   
 
мн .ǳōōƭŜǊ ς ¢ƘŜ ōǳōōƭŜǊ ƛǎ ƛƴǎǘŀƭƭŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ŀōǎƻǊō ŀƴȅ ŀƳƳƻƴƛŀ Ǝŀǎ ǘƘŀǘ ƳƛƎƘǘ ōŜ ǇǳǊƎŜŘ ǿƛǘƘ ǘƘŜ ƴƻƴ-
ŎƻƴŘŜƴǎŀōƭŜǎΦ  .ǳōōƭŜǎ ǘƘŀǘ Ǉŀǎǎ ǘƘǊƻǳƎƘ ǘƘŜ ǿŀǘŜǊ ǘƻ ǘƘŜ ǎǳǊŦŀŎŜ ŀǊŜ ƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎΣ ǿƘƛƭŜ ōǳōōƭŜǎ ǘƘŀǘ 
ŘƛǎŀǇǇŜŀǊ ƛƴ ǘƘŜ ǿŀǘŜǊ ǿƛƭƭ ōŜ ŀƳƳƻƴƛŀ ƎŀǎΦ  ¢ƘŜ ǿŀǘŜǊ ǎǳǇǇƭȅ ǎƘƻǳƭŘ Ǌǳƴ ǿƘŜƴŜǾŜǊ ǘƘŜ ǾŜƴǘ ǎƻƭŜƴƻƛŘ ƛǎ ƻǇŜƴΦ  
¢ƘŜ tƘƛƭƭƛǇǎ ŎƻƴǘǊƻƭǎ ŀƭƭƻǿ ǘƘŜ ǳǎŜǊ ǘƻ Ǌǳƴ ǘƘŜ ǿŀǘŜǊ ōŜŦƻǊŜ ǘƘŜ ǾŜƴǘ ǎƻƭŜƴƻƛŘ ƻǇŜƴǎΣ ŀƴŘ ŦƻǊ ŀ ǝƳŜ ŀƊŜǊ ƛǘ 
ŎƭƻǎŜǎ ǘƻ ŜƴǎǳǊŜ ŎƻƳǇƭŜǘŜ ŀōǎƻǊǇǝƻƴΦ  ¢ƘŜ ǳǎŜǊ Ƴǳǎǘ ƳŀƪŜ ǎǳǊŜ ǘƘŀǘ ŀ ƳƛƴƛƳǳƳ ƻŦ м Dta ƻŦ ǿŀǘŜǊ ƛǎ ōŜƛƴƎ 
ǇǳƳǇŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ōǳōōƭŜǊ ǇŜǊ ŜǾŜǊȅ м ƭōΦ ƻŦ ǾŜƴǘ ƎŀǎΦ 

 
моΦ {ƳŀǊǘ ŎƻƴǘǊƻƭǎ ς ¢ƘŜ ǎƳŀǊǘ ŎƻƴǘǊƻƭ ƻũŜǊŜŘ Ƙŀǎ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ǇǳǊƎŜ ǳǇ ǘƻ о ǇǳǊƎŜ ǇƻƛƴǘǎΦ  ¢ƘŜ ƴŜǿ ŎƻƴǘǊƻƭǎ 
ŀƭƭƻǿ ǘƘŜ ǳǎŜǊ ǘƻ ǎŜǘ ŘƛũŜǊŜƴǘ ǇǳǊƎŜ Ǉƻƛƴǘ ǝƳŜǎΣ ƪŜŜǇǎ ŀƴ ŀŎŎǳǊŀǘŜ Ŏƻǳƴǘ ƻƴ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǝƳŜ ŜŀŎƘ ǇǳǊƎŜ 
Ǉƻƛƴǘ ƛǎ ƻǇŜƴ ŦƻǊΣ ŀǎ ǿŜƭƭ ŀǎ ŜǎǝƳŀǘŜǎ ŀƳƳƻƴƛŀ ƭƻǎǎ ŀƴŘ ǾƻƭǳƳŜ ƻŦ ŀƛǊ ǊŜƳƻǾŜŘ ŦǊƻƳ ȅƻǳǊ ǎȅǎǘŜƳΦ  CƻǊ ƳƻǊŜ 
ƛƴŦƻǊƳŀǝƻƴ ƻƴ ǘƘŜ ǎƳŀǊǘ ŎƻƴǘǊƻƭǎ ǎŜŜ ǇŀƎŜǎ мс-нтΦ 

 
мпΦ /ǳǎǘƻƳŜǊ {ǳǇǇƭƛŜŘ .ǳōōƭŜǊ ²ŀǘŜǊ {ƻƭŜƴƻƛŘ ς ¢ƘŜ ǳǎŜǊ Ƴǳǎǘ ǎǳǇǇƭȅ ŀ ǿŀǘŜǊ ǎƻƭŜƴƻƛŘ ǘƘŀǘ Ŏŀƴ ǎǳǇǇƭȅ ŀǘ ƭŜŀǎǘ м 
Dta ƻŦ ǿŀǘŜǊ ǇŜǊ м ƭōΦ ƻŦ ǾŜƴǘ ƎŀǎΣ ŀƴŘ ŎƻƴƴŜŎǘ ǘƻ ǘƘŜ ǿŀǘŜǊ ōǳōōƭŜǊ ƛƴƭŜǘ ŎƻƴƴŜŎǝƻƴΦ  ¢ƘŜ ǿŀǘŜǊ ŎƻƴƴŜŎǝƻƴ 
ƻƴ ǘƘŜ ōǳōōƭŜǊ ƛǎ ŀ ҁΩΩ ƘƻǎŜ ŬǩƴƎΦ 
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

мп        солΦоттΦллрл                                               ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ 

t¦wWw ό{Ƴŀƭƭ tǳǊƎŜǊ hũŜǊƛƴƎύ 

мΦ aŀƪŜ ǎǳǊŜ ǿŀǘŜǊ ƛǎ ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ ǿŀǘŜǊ ōǳōōƭŜǊκǊŜǎŜǊǾƻƛǊ όLǘŜƳ мнύΣ ŀƴŘ ǎǳŎǝƻƴ ŀƴŘ Ŧƻǳƭ Ǝŀǎ ǘŜƳǇ 
ǎŜƴǎƻǊǎ όLǘŜƳ фύ ŀǊŜ ƳƻǳƴǘŜŘ ƛƴ ǘƘŜ ŎƻǊǊŜŎǘ ƭƻŎŀǝƻƴǎ ōŜŦƻǊŜ ǘƘŜ ǎȅǎǘŜƳ ƛǎ ǇƻǿŜǊŜŘ ǳǇΦ  !ƭǎƻ ƳŀƪŜ 
ǎǳǊŜ ŀƭƭ ǎŜǊǾƛŎŜ ǾŀƭǾŜǎ ŀǊŜ ƻǇŜƴ ǘƻ ŀƭƭƻǿ ǊŜŦǊƛƎŜǊŀƴǘ ƅƻǿ ǘƻ ǘƘŜ ǾŜǎǎŜƭΦ 

 
ϝLŦ ǎŜǩƴƎ ǳǇ ŦƻǊ ǘƘŜ ŬǊǎǘ ǝƳŜΣ ǊŜŦŜǊ ǘƻ vǳƛŎƪ {ǘŀǊǘ DǳƛŘŜ ƻƴ ǇŀƎŜǎ от-офΦ 
 
нΦ hƴŎŜ ǘƘŜ ǳƴƛǘ ŀƴŘ ŎƻƴǘǊƻƭǎ ŀǊŜ ǇƻǿŜǊŜŘ ǳǇ ǘƘŜ ƭƛǉǳƛŘ ŦŜŜŘ ǎƻƭŜƴƻƛŘ όLǘŜƳ мύ ƛŦ ŦŜŘ ōȅ ƘƛƎƘ ǇǊŜǎǎǳǊŜ ƻǊ 
ǇǳƳǇŜŘ ƭƛǉǳƛŘ ǿƛƭƭ ƻǇŜƴ ŎǊŜŀǝƴƎ ǘƘŜ ŎƻƭŘ ōŀǘƘ ƛƴǎƛŘŜ ǘƘŜ Ƴŀƛƴ ǾŜǎǎŜƭΦ  LŦ ƎǊŀǾƛǘȅ ŦŜŘ ŀǎ ƭƻƴƎ ŀǎ ǘƘŜ 
ǎŜǊǾƛŎŜ ǾŀƭǾŜ ǳǇ ǎǘǊŜŀƳ ƻŦ ǘƘŜ ǾŜǎǎŜƭ ƛǎ ƻǇŜƴΣ ǘƘŜ ǾŜǎǎŜƭ ǿƛƭƭ ōŜ ŦŜŘ ǿƛǘƘ ŎƻƭŘ ƭƛǉǳƛŘΦ  !ǘ ǘƘŜ ǎŀƳŜ ǝƳŜ 
ǘƘŜ ǇǳǊƎŜ Ǉƻƛƴǘǎ ǿƛƭƭ ŀƭǎƻ ƻǇŜƴ ǳǇ ŀƴŘ ǎǘŀǊǘ ǎŜǉǳŜƴŎƛƴƎ ōŀǎŜŘ ƻƴ ǘƘŜ ǳǎŜǊ ǎŜǩƴƎǎ ƻƴ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊΦ 

 
оΦ ¢ƘŜ Ŧƻǳƭ Ǝŀǎ ǿƛƭƭ ƅƻǿ ŦǊƻƳ ǘƘŜ ǇǳǊƎŜ Ǉƻƛƴǘǎ ǘƻ ǘƘŜ tǳǊƎŜǊ ŀƴŘ ǘƘǊƻǳƎƘ ǘƘŜ ŎƻƴŘŜƴǎƛƴƎ ŎƻƛƭΦ  .ȅ ǘƘŜ ǝƳŜ 
ǘƘŜ Ŧƻǳƭ Ǝŀǎ ǊŜŀŎƘŜǎ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ Ŏƻƛƭ ŀƴŘ ŀǎ ƭƻƴƎ ŀǎ ǿŜ ƘŀǾŜ ŀ ƳƛƴƛƳǳƳ нпϲC ǘŜƳǇŜǊŀǘǳǊŜ 
ŘƛũŜǊŜƴŎŜ ōŜǘǿŜŜƴ ƻǳǊ ǎǳŎǝƻƴ ŀƴŘ Ŧƻǳƭ ƎŀǎΣ ǘƘŜƴ ŀƭƭ ǘƘŜ ŀƳƳƻƴƛŀ ǿƛƭƭ ŎƻƴŘŜƴǎŜ ƻǳǘ ŀƴŘ ǎŜǇŀǊŀǘŜ 
ŦǊƻƳ ǘƘŜ ŀƛǊκƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎ ƛƴ ǘƘŜ ŎƻƭƭŜŎǝƻƴ ŎƘŀƳōŜǊΦ 

 
пΦ ¢ƘŜ ƴƻǿ ŎƻƴŘŜƴǎŜŘ ǎǳōŎƻƻƭŜŘ ŀƳƳƻƴƛŀ ƛƴ ǘƘŜ ŎƻƭƭŜŎǝƻƴ ŎƘŀƳōŜǊ ōŜ ŜȄǇŀƴŘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ŜȄǇŀƴǎƛƻƴ 
ƻǊƛŬŎŜ όLǘŜƳ нύ ǘƻ ǘƘŜ ŜȄǘŜǊƴŀƭ ŎƘŀƳōŜǊΦ  ¢Ƙƛǎ ƭƛǉǳƛŘ ǿƛƭƭ ǘƘŜƴ ǊŜǘǳǊƴ ǘƻ ŀ ƭƻǿ ǎƛŘŜ ǾŜǎǎŜƭ ǘƘǊƻǳƎƘ ǘƘŜ 
ǿŜǘ ǎǳŎǝƻƴ ǇƛǇƛƴƎ όLǘŜƳ ммύΦ 

 
рΦ {ǘŜǇǎ о ŀƴŘ п ŀōƻǾŜ ǿƛƭƭ ŎƻƴǝƴǳŜ ǳƴǝƭ ŜƴƻǳƎƘ ŀƛǊκƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎ Ƙŀǎ ŀŎŎǳƳǳƭŀǘŜŘ ƛƴ ǘƘŜ ŎƻƭƭŜŎǝƻƴ 
ŎƘŀƳōŜǊΣ ǇǳǎƘƛƴƎ ǘƘŜ ƭƛǉǳƛŘ ƭŜǾŜƭ Řƻǿƴ ŀƴŘ ǘǊƛƎƎŜǊƛƴƎ ǘƘŜ ƭƻǿ ǎǿƛǘŎƘ Ǉƻƛƴǘ ƻƴ ǘƘŜ ƭŜǾŜƭ ǇǊƻōŜ όLǘŜƳ 
пύΦ   

 
сΦ !ǎ ƭƻƴƎ ŀǎ ǘƘŜ нпϲC ƳƛƴƛƳǳƳ ǘŜƳǇŜǊŀǘǳǊŜ ŘƛũŜǊŜƴŎŜ ōŜǘǿŜŜƴ ƻǳǊ ǎǳŎǝƻƴ ŀƴŘ Ŧƻǳƭ Ǝŀǎ ŜȄƛǎǘǎ ŀƴŘ ǘƘŜ 
ƭƛǉǳƛŘ ƭŜǾŜƭ ƛǎ ōŜƭƻǿ ǘƘŜ ǎǿƛǘŎƘ Ǉƻƛƴǘ ƻƴ ǘƘŜ ƭŜǾŜƭ ǇǊƻōŜΣ ǘƘŜƴ ǘƘŜ ǾŜƴǘ ǎƻƭŜƴƻƛŘ όLǘŜƳ оύ ǿƛƭƭ ƻǇŜƴΣ 
ǇǳǊƎƛƴƎ ǘƘŜ                    ŀƛǊκƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎ ŦǊƻƳ ǘƘŜ ŎƻƭƭŜŎǝƻƴ ŎƘŀƳōŜǊ ŀƴŘ ƛƴǘƻ ǘƘŜ ǿŀǘŜǊ ōǳōōƭŜǊκ
ǊŜǎŜǊǾƻƛǊ όLǘŜƳ моύΦ 

 
тΦ hƴŎŜ ŀ ǎǳŶŎƛŜƴǘ ŀƳƻǳƴǘ ƻŦ ŀƛǊκƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎ Ƙŀǎ ōŜŜƴ ǇǳǊƎŜŘΣ ǊŀƛǎƛƴƎ ǘƘŜ ƭƛǉǳƛŘ ƭŜǾŜƭ ƛƴ ǘƘŜ 
ŎƻƭƭŜŎǝƻƴ ŎƘŀƳōŜǊ ǘƻ ǘƘŜ ǳǇǇŜǊ ǎǿƛǘŎƘ ǇƻƛƴǘΣ ǘƘŜ ǾŜƴǘ ǎƻƭŜƴƻƛŘ όLǘŜƳ оύ ǿƛƭƭ ŎƭƻǎŜΣ ŀƴŘ ǘƘŜ tǳǊƎŜǊ ǿƛƭƭ 
ōŜƎƛƴ ŀŎŎǳƳǳƭŀǝƴƎ ŀƛǊκƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎ ŀƎŀƛƴ ǳƴǝƭ ƛǘ Ŏŀƴ ǇǳǊƎŜ ŀƎŀƛƴΦ 

 
уΦ {ǘŜǇǎ о-т ŀōƻǾŜ ǿƛƭƭ ǊŜǇŜŀǘ ƻǾŜǊ ŀƴŘ ƻǾŜǊ ŀǎ ƭƻƴƎ ŀǎ ǘƘŜ tǳǊƎŜǊ ǳƴƛǘ ƛǎ ǘǳǊƴŜŘ ƻƴΦ   

tǳǊƎŜǊ WǳƴƛƻǊ hǇŜǊŀǝƻƴ 

http://www.haphillips.com/index.html
mailto:info@haphillips.com


VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

     мр       ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ                                             солΦоттΦллрл                               

/ƻƳōƻ tǳǊƎŜǊ ŀƴŘ ²ŀǘŜǊ wŜƳƻǾŀƭ {ȅǎǘŜƳ tƛǇƛƴƎ 

LŦ ȅƻǳ ŀǊŜ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ŀ ŎƻƳōƛƴŀǝƻƴ !ƛǊ tǳǊƎŜǊ ŀƴŘ !ƴƘȅŘǊŀǘƻǊ ǎŜŜ ǘƘŜ ŀōƻǾŜ ǇƛǇƛƴƎΦ  
¢Ƙƛǎ ǿƛƭƭ ŀƭƭƻǿ ǘƘŜ ǳǎŜǊ ǘƻ ǇǳǊƎŜ ŀƛǊ ŀǘ ǘƘŜ ǎŀƳŜ ǝƳŜ ǘƘŀǘ ǘƘŜȅ ŀǊŜ ŜƳǇǘȅƛƴƎ ǿŀǘŜǊ 
ŦǊƻƳ ǘƘŜƛǊ ǎȅǎǘŜƳΦ  ¢ƘŜǊŜ ƛǎ ƴƻ ƴŜŜŘ ǘƻ ǎǘƻǇ ǇǳǊƎƛƴƎ ŀƛǊ ƛƴ ƻǊŘŜǊ ǘƻ ōƻƛƭ ƻũ ǘƘŜ 
ǊŜŦǊƛƎŜǊŀƴǘ ŀƴŘ ŎƻƴŎŜƴǘǊŀǘŜ ǘƘŜ ǿŀǘŜǊΦ  ¢Ƙƛǎ ǇƛǇƛƴƎ ŀƭƭƻǿǎ ǘƘŜ ǘǿƻ ǳƴƛǘǎ ǘƻ ƻǇŜǊŀǘŜ 
ƛƴŘŜǇŜƴŘŜƴǘ ƻŦ ŜŀŎƘ ƻǘƘŜǊ ŀƴŘ ǳǝƭƛȊŜǎ ǘƘŜ Ŧƻǳƭ Ǝŀǎ ŦǊƻƳ ǘƘŜ ǇǳǊƎŜ Ǉƻƛƴǘǎ ŀǎ ǘƘŜ ƘŜŀǘ 
ǎƻǳǊŎŜ ǘƻ ōƻƛƭ ƻũ ǘƘŜ ŀƳƳƻƴƛŀ ƛƴ ǘƘŜ !ƴƘȅŘǊŀǘƻǊΦ 

tƛǇƛƴƎ /ƻƳōƛƴŀǝƻƴ ŦƻǊ !ƛǊ tǳǊƎŜǊ ŀƴŘ !ƴƘȅŘǊŀǘƻǊ 
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

мс        солΦоттΦллрл                                               ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ 

/ƻƴǘǊƻƭǎκ9ƴŎƭƻǎǳǊŜǎ 

¢ƘŜ tƘƛƭƭƛǇǎΩ tǳǊƎŜǊ ŎƻƴǘǊƻƭǎ ǳǝƭƛȊŜ ǘƘŜ 5ŀƴŦƻǎǎ a/· ǇǊƻƎǊŀƳƳŀōƭŜ ŎƻƴǘǊƻƭ ǇƭŀǜƻǊƳΦ  .ŀǎŜŘ ƻƴ ǘƘŜ ƛƴǇǳǘǎ 
ŦǊƻƳ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ǎŜƴǎƻǊǎ ŀƴŘ ƭŜǾŜƭ ǇǊƻōŜ ǘƘŜ ŎƻƴǘǊƻƭǎ ƻǇŜƴ ŀƴŘ ŎƭƻǎŜ ǘƘŜ ǾŜƴǘ ǎƻƭŜƴƻƛŘ ǘƻ ŀƭƭƻǿƛƴƎ 
ǇǳǊƎƛƴƎ ǘƻ ǘŀƪŜ ǇƭŀŎŜΦ  ¢ƘŜȅ ŀƭǎƻ ŎƻƴǘǊƻƭ ǘƘŜ ǎŜǉǳŜƴŎƛƴƎ ƻŦ ǘƘŜ ǇǳǊƎŜ Ǉƻƛƴǘ ǎƻƭŜƴƻƛŘǎΣ ǿŀǘŜǊ ǎƻƭŜƴƻƛŘΣ ƭƛǉǳƛŘ 
ŦŜŜŘ ǎƻƭŜƴƻƛŘ ŀƴŘ ŜȄǇŀƴǎƛƻƴ ǎƻƭŜƴƻƛŘǎ ƛŦ ƴŜŎŜǎǎŀǊȅΦ  ¢ƘŜ t¦w-о ǇŀƴŜƭ ŎƻƳŜǎ ǎǘŀƴŘŀǊŘ ƻƴ ǘƘŜ t¦wWw tǳǊƎŜǊ 
ƳƻŘŜƭΦ  ¢ƘŜ t¦w-оΣ t¦w-мл ŀƴŘ t¦w-ол ǇŀƴŜƭǎ ŀǊŜ ƻǇǝƻƴŀƭ ƻƴ ǘƘŜ t¦w ƳƻŘŜƭ tǳǊƎŜǊΦ 

¢ƘŜǎŜ ŎƻƴǘǊƻƭǎ ŀƭƭƻǿ ǘƘŜ ƻǇŜǊŀǘƻǊ ǘƻ ǎŜǘ ŘƛũŜǊŜƴǘ ǇǳǊƎŜ ǝƳŜǎ ŦƻǊ ŜŀŎƘ ǇǳǊƎŜ Ǉƻƛƴǘ ŀǎ ǿŜƭƭ ŀǎ ǎŜǩƴƎ о 
ŘƛũŜǊŜƴǘ ǝƳŜ ǎŎƘŜŘǳƭŜǎ ŦƻǊ tǳǊƎŜǊ ƻǇŜǊŀǝƻƴ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ŘŀȅΦ  Lǘ ŀƭǎƻ Ƙŀǎ Ƴŀƴǳŀƭ ŀƴŘ ŀǳǘƻƳŀǝŎ 
ǎŜǉǳŜƴŎŜǎ ŦŜŀǘǳǊŜǎ ǘƘŀǘ ŀƭƭƻǿ ǘƘŜ ǳǎŜǊ ǘƻ ǇǳǊƎŜ ŀ ǎǇŜŎƛŬŎ ǎŜǘ ƻŦ Ǉƻƛƴǘǎ ŦƻǊ ƻƴŜ ŎȅŎƭŜ όƳŀƴǳŀƭ ƻǇŜǊŀǝƻƴύΣ ƻǊ 
ŀƭƭ ŀǾŀƛƭŀōƭŜ Ǉƻƛƴǘǎ ƻƴ ŀ Ŏƻƴǝƴǳƻǳǎ ƭƻƻǇ όŀǳǘƻƳŀǝŎ ƻǇŜǊŀǝƻƴύΦ  ¢ƘŜǊŜ ƛǎ ŀƭǎƻ ŀ ǎƳŀǊǘ ŘŜǘŜŎǘ ŦŜŀǘǳǊŜ ǘƘŀǘ 
ǿƛƭƭ ŀǳǘƻƳŀǝŎŀƭƭȅ ƳƻǾŜ ƻƴ ŦǊƻƳ ŀ Ǉƻƛƴǘ ƛŦ ƛǘ Ƙŀǎ ƴƻǘ ǎŜŜƴ ŀ ǎƛƎƴƛŬŎŀƴǘ ƛƴŎǊŜŀǎŜ ƛƴ ŀƛǊκƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎ 
ƻǾŜǊ ŀ ŎǳǎǘƻƳŜǊ-ŘŜŬƴŜŘ ǝƳŜ ǇŜǊƛƻŘΦ  ¢ƘŜ ŀƳƻǳƴǘ ƻŦ ǝƳŜ ŜŀŎƘ ǇǳǊƎŜ Ǉƻƛƴǘ Ƙŀǎ ǾŜƴǘŜŘ ƛǎ ǘǊŀŎƪŜŘΣ ŀƭƻƴƎ 
ǿƛǘƘ ŜǎǝƳŀǘŜŘ ŀƳƳƻƴƛŀ ƭƻǎǎ ŀƴŘ ǘƻǘŀƭ ǾƻƭǳƳŜ ƻŦ ŀƛǊ ǇǳǊƎŜŘ ŦǊƻƳ ǘƘŜ ǎȅǎǘŜƳΦ 

¢ƘŜ ŎƻƴǘǊƻƭǎ Ŏŀƴ ōŜ ǇŀǎǎǿƻǊŘ ǇǊƻǘŜŎǘŜŘ ŀƴŘ ǿƛƭƭ ǎŜƴŘ ŀƴ ŀƭŀǊƳ ǎƛƎƴŀƭ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ŀ ƳŀƭŦǳƴŎǝƻƴΦ  w{пур 
ŎƻƳƳǳƴƛŎŀǝƻƴ ŎŀǇŀōƛƭƛǝŜǎ ŀǊŜ ŀƭǎƻ ƛƴŎƭǳŘŜŘΦ 

t¦w-о tŀƴŜƭ 

t¦w-ол tŀƴŜƭ  

t¦w-мл tŀƴŜƭ 
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

     мт       ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ                                             солΦоттΦллрл                               

t¦w-о 

t¦w-о /ƻƴǘǊƻƭ tŀƴŜƭ IƛƎƘ [ŜǾŜƭ {ǇŜŎǎΥ 

 b9a! пΣ ¦[ ϧ /{! ǇŀƴŜƭ 

 мм-мκпΩΩ ² Ȅ мнΩΩ I Ȅ т-мκпΩΩ 5 

 о ƛƴŘƛŎŀǘƻǊ [95Ωǎ ό¦ƴƛǘ ƻƴΣ ±ŜƴǝƴƎΣ /ƻƳƳƻƴ 

!ƭŀǊƳύ 

 w{пур /ƻƳǎ  

 /ƻƳŜǎ ǎǘŀƴŘŀǊŘ ƻƴ t¦wWwΦ hǇǝƻƴŀƭ ƻƴ t¦w 

 tƻǿŜǊ ǎǳǇǇƭȅ ммл ±!/ ƻǊ нол ±!/ 

¢ƘŜ t¦w-о tǳǊƎŜǊ ŎƻƴǘǊƻƭ ƛǎ ōǳƛƭǘ ƛƴ ŀ b9a! п ŜƴŎƭƻǎǳǊŜ ǿƘƛŎƘ Ƙŀǎ ŀǇǇǊƻȄƛƳŀǘŜ ŘƛƳŜƴǎƛƻƴǎ ƻŦ мм-мκпΩΩ ² 
Ȅ мнΩΩ I Ȅ т-мκпΩΩ 5Φ  ¢ƘŜ t¦w-о tǳǊƎŜǊ ŎƻƴǘǊƻƭ ŀƭƭƻǿǎ ǘƘŜ ƻǇŜǊŀǘƻǊǎ ǘƻ ŎƻƴƴŜŎǘ ǳǇ ǘƻ о ǇǳǊƎŜ Ǉƻƛƴǘǎ ǘƻ ǘƘŜ 
Ƴŀƛƴ a/· ŎƻƴǘǊƻƭƭŜǊΦ  ¢Ƙƛǎ ǳƴƛǘ ƛǎ ŘŜǎƛƎƴŜŘ ŦƻǊ ǎƳŀƭƭŜǊ ǎƛƴƎƭŜ ŎƻƴŘŜƴǎŜǊ ǎȅǎǘŜƳǎ ǿƘŜǊŜ ȅƻǳ ƘŀǾŜ н ǇǳǊƎŜ 
Ǉƻƛƴǘǎ ƻƴ ǘƘŜ ŎƻƴŘŜƴǎŜǊ ŀƴŘ м ƻƴ ǘƘŜ ƘƛƎƘ ǇǊŜǎǎǳǊŜ ǊŜŎŜƛǾŜǊΦ  ¢ƘŜ a/· ŎƻƴǘǊƻƭƭŜǊ Ƙŀǎ ǘƘŜ ǎŀƳŜ ǇǊƻƎǊŀƳ 
ƛƴǎǘŀƭƭŜŘ ŀǎ ǘƘŜ ƭŀǊƎŜǊ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ōǳǘ ǿƛƭƭ ƴƻǘ ŀƭƭƻǿ ǘƘŜ ǳǎŜǊ ǘƻ Ǝƻ ŀōƻǾŜ о ǇǳǊƎŜ ǇƻƛƴǘǎΦ   

¢ƘŜ ǇŀƴŜƭ ƛƴŎƭǳŘŜǎ о [95 ƭƛƎƘǘǎ ŦƻǊ ¦ƴƛǘ hƴΣ ±ŜƴǝƴƎ ŀƴŘ /ƻƳƳƻƴ !ƭŀǊƳ ŀǎ ǿŜƭƭ ŀǎ ŀ ǳƴƛǘ άhƴκhũέ ǎǿƛǘŎƘ 
ƻƴ ǘƘŜ ǎƛŘŜΦ  [ŀōŜƭŜŘ ǘŜǊƳƛƴŀƭ ōƭƻŎƪǎ ŀǊŜ ƛƴŎƭǳŘŜŘ ŀƴŘ ƭƻŎŀǘŜŘ ŀǘ ǘƘŜ ōƻǧƻƳ ƻŦ ǘƘŜ ǇŀƴŜƭ ŦƻǊ ǿƛǊƛƴƎ ƻŦ ŀƭƭ 
ŜȄǘŜǊƴŀƭ ŎƻƳǇƻƴŜƴǘǎ ƛƴŎƭǳŘƛƴƎ ŀƭƭ ŎƻƴǘǊƻƭ ǾŀƭǾŜǎΣ ǇǳǊƎŜ Ǉƻƛƴǘ ǎƻƭŜƴƻƛŘǎΣ ŎǳǎǘƻƳŜǊ ǎǳǇǇƭƛŜŘ ǿŀǘŜǊ 
ǎƻƭŜƴƻƛŘΣ ǘŜƳǇŜǊŀǘǳǊŜ ǎŜƴǎƻǊǎΣ ƭŜǾŜƭ ǇǊƻōŜΣ ŀƴŘ ǇƻǿŜǊ ǘƻ ǘƘŜ ǳƴƛǘΣ ƳŀƪƛƴƎ ŬŜƭŘ ǿƛǊƛƴƎ ǾŜǊȅ ǎƛƳǇƭŜΦ  ¢Ƙƛǎ 
ŎƻƴǘǊƻƭ ǇŀƴŜƭ ƛǎ ŀƭǎƻ ŜǉǳƛǇǇŜŘ ǿƛǘƘ w{пур ŎƻƳƳǳƴƛŎŀǝƻƴ ŎŀǇŀōƛƭƛǝŜǎ ōȅ ǿƛǊƛƴƎ ŘƛǊŜŎǘƭȅ ƛƴǘƻ ǘƘŜ Ƴŀƛƴ 
ŎƻƴǘǊƻƭƭŜǊΦ 
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

му        солΦоттΦллрл                                               ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ 

t¦w-мл ϧ t¦w-ол 

t¦w-ол /ƻƴǘǊƻƭ tŀƴŜƭ  IƛƎƘ [ŜǾŜƭ {ǇŜŎǎΥ 

ω b9a! пΣ ¦[ ϧ /{! ǇŀƴŜƭ 

ω нлΩΩ ² Ȅ нпΩΩ I Ȅ тΩΩ 5 

ω έhƴκhũ ϦǎǿƛǘŎƘ ƻƴ ŦǊƻƴǘ 

ω о ƛƴŘƛŎŀǘƻǊ [95Ωǎ ό¦ƴƛǘ ƻƴΣ ±ŜƴǝƴƎΣ /ƻƳƳƻƴ !ƭŀǊƳύ 

ω wŜƳƻǘŜ [95 ōŀŎƪƭƛǘ ŘƛǎǇƭŀȅ ǿƛǘƘ ōǳƛƭǘ ƛƴ ōǳȊȊŜǊ ŀƴŘ όоύ 
[95 .ǳǧƻƴǎ 

ω 5ŜŦŜŀǘŀōƭŜ ǉǳƛŎƪ ŘƛǎŎƻƴƴŜŎǘ ŘƻƻǊ ƛƴƭƻŎƪ ǎǿƛǘŎƘ όǿƛǘƘ 
[ƻŎƪƻǳǘ hǇǝƻƴύ 

ω w{пур /ƻƳǎ 

ω hǇǝƻƴŀƭ ƻƴ t¦w 

ω tƻǿŜǊ ǎǳǇǇƭȅ ммл ±!/ ƻǊ нол ±!/ 

¢ƘŜ tƘƛƭƭƛǇǎ t¦w-мл ŀƴŘ t¦w-ол tǳǊƎŜǊ ŎƻƴǘǊƻƭǎ ŀƭƭƻǿ ǘƘŜ ƻǇŜǊŀǘƻǊǎ ǘƻ ŎƻƴƴŜŎǘ ǳǇ ǘƻ мл ƻǊ ол ǇǳǊƎŜ Ǉƻƛƴǘǎ 
ǘƻ ǘƘŜ Ƴŀƛƴ a/· ŎƻƴǘǊƻƭƭŜǊΣ ǳǎƛƴƎ ƻƴŜ ƻǊ ǘǿƻ ŜȄǇŀƴǎƛƻƴ ƳƻŘǳƭŜǎ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǇŀƴŜƭ ǎŜƭŜŎǘŜŘΦ  ¢ƘŜǎŜ 
ǳƴƛǘǎ ŀǊŜ ŘŜǎƛƎƴŜŘ ǘƻ Ŭǘ ƻƴ ŀƴȅ ǎƛȊŜ ǎȅǎǘŜƳΦ  ¢ƘŜ ǇŀƴŜƭ ƛƴŎƭǳŘŜǎ о [95 ƭƛƎƘǘǎ ŦƻǊ ¦ƴƛǘ hƴΣ ±ŜƴǝƴƎ ŀƴŘ 
/ƻƳƳƻƴ !ƭŀǊƳΦ  Lǘ ŀƭǎƻ ƛƴŎƭǳŘŜǎ ŀƴ άhƴκhũέ ǎǿƛǘŎƘ ƻƴ ǘƘŜ ŦǊƻƴǘ ŘƻƻǊ ǿƛǘƘ ǊŜƳƻǘŜ ŘƛǎǇƭŀȅ ŀƴŘ ŘŜŦŜŀǘŀōƭŜ 
ŘƛǎŎƻƴƴŜŎǘ ǎǿƛǘŎƘΦ  [ŀōŜƭŜŘ ǘŜǊƳƛƴŀƭ ōƭƻŎƪǎ ŀǊŜ ƭƻŎŀǘŜŘ ŀǘ ǘƘŜ ōƻǧƻƳ ƻŦ ǘƘŜ ǇŀƴŜƭ ŦƻǊ ǿƛǊƛƴƎ ƻŦ ŀƭƭ ŜȄǘŜǊƴŀƭ 
ŎƻƳǇƻƴŜƴǘǎ ƛƴŎƭǳŘƛƴƎ ŀƭƭ ŎƻƴǘǊƻƭ ǾŀƭǾŜǎΣ ǇǳǊƎŜ Ǉƻƛƴǘ ǎƻƭŜƴƻƛŘǎΣ ŎǳǎǘƻƳŜǊ ǎǳǇǇƭƛŜŘ ǿŀǘŜǊ ǎƻƭŜƴƻƛŘΣ 
ǘŜƳǇŜǊŀǘǳǊŜ ǎŜƴǎƻǊǎΣ ƭŜǾŜƭ ǇǊƻōŜΣ ŀƴŘ ǇƻǿŜǊ ǘƻ ǘƘŜ ǳƴƛǘΣ ƳŀƪƛƴƎ ŬŜƭŘ ǿƛǊƛƴƎ ǾŜǊȅ ǎƛƳǇƭŜΦ 9ŀŎƘ ŎƻƴǘǊƻƭ 
ǇŀƴŜƭ ƛǎ ŀƭǎƻ ŜǉǳƛǇǇŜŘ ǿƛǘƘ w{пур ŎƻƳƳǳƴƛŎŀǝƻƴ ŎŀǇŀōƛƭƛǝŜǎ ōȅ ǿƛǊƛƴƎ ŘƛǊŜŎǘƭȅ ƛƴǘƻ ǘƘŜ Ƴŀƛƴ ŎƻƴǘǊƻƭƭŜǊΦ 

t¦w-мл /ƻƴǘǊƻƭ tŀƴŜƭ  IƛƎƘ [ŜǾŜƭ {ǇŜŎǎΥ 

ω b9a! пΣ ¦[ ϧ /{! ǇŀƴŜƭ 

ω мсέ ² Ȅ мпΩΩ I Ȅ у-мκнέ5 

ω έhƴκhũ ϦǎǿƛǘŎƘ ƻƴ ŦǊƻƴǘ 

ω о ƛƴŘƛŎŀǘƻǊ [95Ωǎ ό¦ƴƛǘ ƻƴΣ ±ŜƴǝƴƎΣ /ƻƳƳƻƴ !ƭŀǊƳύ 

ω wŜƳƻǘŜ [95 ōŀŎƪƭƛǘ ŘƛǎǇƭŀȅ ǿƛǘƘ ōǳƛƭǘ ƛƴ ōǳȊȊŜǊ ŀƴŘ όоύ 
[95 .ǳǧƻƴǎ 

ω 5ŜŦŜŀǘŀōƭŜ ǉǳƛŎƪ ŘƛǎŎƻƴƴŜŎǘ ŘƻƻǊ ƛƴƭƻŎƪ ǎǿƛǘŎƘ όǿƛǘƘ 
[ƻŎƪƻǳǘ hǇǝƻƴύ 

ω w{пур /ƻƳǎ 

ω hǇǝƻƴŀƭ ƻƴ t¦w 

ω tƻǿŜǊ ǎǳǇǇƭȅ ммл ±!/ ƻǊ нол ±!/ 
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

     мф       ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ                                             солΦоттΦллрл                               

{ƻƊǿŀǊŜ 

Purger Controller Menu Structure  
aŜƴǳ ƻǊ {ǳō-aŜƴǳ 
bŀƳŜ 

5ŜǎŎǊƛǇǝƻƴκCǳƴŎǝƻƴ 
aƛƴƛƳǳƳ wŜǉǳƛǊŜŘ 
tŀǎǎǿƻǊŘ [ŜǾŜƭ 

[ƻƎƛƴ 
9ƴǘŜǊ ǇŀǎǎǿƻǊŘ Ǿƛŀ ǳǇκŘƻǿƴ ōǳǧƻƴǎ ƛƴ ƻǊŘŜǊ ǘƻ Ǝŀƛƴ ŀŎŎŜǎǎ ǘƻ ƳƻǊŜ 
ǇŀǊŀƳŜǘŜǊǎ 

л 

hǇŜǊŀǝƻƴǎ 
tƭŀŎŜ ǘƘŜ tǳǊƎŜǊ ƛƴ ǎǘŀƴŘōȅ ƳƻŘŜΣ ƻǊ ƎƛǾŜ ƛǘ ǘƘŜ Ǌǳƴ ǎƛƎƴŀƭΦ /ƘƻƻǎŜ ȅƻǳǊ ǇǳǊƎŜ 
Ǉƻƛƴǘ ǎŜǉǳŜƴŎŜ ƳƻŘŜ ό!ǳǘƻ ƻǊ aŀƴǳŀƭύΣ ŀƴŘ ƛƴƛǝŀǘŜ ǘƘŜ Ƴŀƴǳŀƭ ǎŜǉǳŜƴŎŜ Ǿƛŀ 
ǘƘƛǎ ƳŜƴǳ όƳǳǎǘ ōŜ ƛƴ aŀƴǳŀƭ {ŜǉǳŜƴŎŜ aƻŘŜύ 

л 

{ŜǩƴƎǎ /ƘŀƴƎŜ ǎƻƳŜ ƻŦ ǘƘŜ ǎŜƴǎƻǊ ǎŜǘ ǇƻƛƴǘǎκǎŜǩƴƎǎ м ϧ н 

/ƻƴŬƎǳǊŀǝƻƴ /ƻƴŬƎǳǊŜ ȅƻǳǊ tǳǊƎŜǊ ǘƻ ōŜǎǘ Ŭǘ ȅƻǳǊ ǇŀǊǝŎǳƭŀǊ ŀǇǇƭƛŎŀǝƻƴ м ϧ н 

tǳǊƎŜ tƻƛƴǘǎ 
¢Ŝƭƭ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊ Ƙƻǿ Ƴŀƴȅ ǇǳǊƎŜ Ǉƻƛƴǘǎ ŀƴŘ ŜȄǇŀƴǎƛƻƴκǎƭŀǾŜ ŎƻƴǘǊƻƭƭŜǊ 
ƳƻŘǳƭŜǎ ŀǊŜ ƛƴ ǳǎŜ 

м 

tǳǊƎŜ ¢ƛƳŜǎ !ǎǎƛƎƴ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǝƳŜ ǘƻ ǎǇŜƴŘ ƻƴ ŜŀŎƘ ǇǳǊƎŜ Ǉƻƛƴǘ м 

{ƳŀǊǘ 5ŜǘŜŎǘ 
9ƴŀōƭŜ ƻǊ 5ƛǎŀōƭŜ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊ ǘƻ ŀǳǘƻƳŀǝŎŀƭƭȅ ǎƪƛǇ ƻǾŜǊ Ǉƻƛƴǘǎ ǘƘŀǘ ŀǊŜ ƴƻǘ 
ǇǊƻǾƛŘƛƴƎ ŀǇǇǊŜŎƛŀōƭŜ ŀƳƻǳƴǘǎ ƻŦ ƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜǎ 

н 

²ŀǘŜǊ {ƻƭŜƴƻƛŘ 5ƛŀƭ ƛƴ ȅƻǳǊ ǿŀǘŜǊ ǎƻƭŜƴƻƛŘ ǎŜǩƴƎǎ м 

!ǳǘƻ ¢ƛƳŜ {ŎƘŜŘǳƭŜ 
{Ŝǘ ǳǇ ǘƻ о ǎŜǇŀǊŀǘŜ ƻƴκƻũ ǝƳŜ ǿƛƴŘƻǿǎ ŦƻǊ ŜŀŎƘ Řŀȅ ƻŦ ǘƘŜ ǿŜŜƪΣ ŀƴŘ ƎƛǾŜ ǘƘŜ 
ŀǳǘƻ ǎŜǉǳŜƴŎŜ ǘƘŜ ǎƛƎƴŀƭ ǘƻ Ǌǳƴ ǇŜǊ ǘƘŜ ǎŎƘŜŘǳƭŜŘ ǝƳŜǎ 

м 

!ǳǘƻ {ŎƘŜŘǳƭŜ м CƛǊǎǘ ǝƳŜ ǿƛƴŘƻǿ м 

!ǳǘƻ {ŎƘŜŘǳƭŜ н {ŜŎƻƴŘ ǝƳŜ ǿƛƴŘƻǿ м 

!ǳǘƻ {ŎƘŜŘǳƭŜ о ¢ƘƛǊŘ ǝƳŜ ǿƛƴŘƻǿ м 

aŀƴǳŀƭ {ŜǉǳŜƴŎŜ {ŜǘǳǇ ǿƘŀǘ Ǉƻƛƴǘόǎύ ȅƻǳ ǿŀƴǘ ǘƻ ōŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ Ƴŀƴǳŀƭ ǎŜǉǳŜƴŎŜΦ м 

!ƭŀǊƳǎ ±ƛŜǿ ŀƴŘ ŎƘŀƴƎŜ ŀƭŀǊƳǎ ŀƴŘ ǾƛŜǿκǊŜǎŜǘ ƭƻƎ ƘƛǎǘƻǊȅ н 

!ƭŀǊƳ {ŜǩƴƎǎ /ƘŀƴƎŜ ǘŜƳǇ ǎŜƴǎƻǊ ŀƴŘ ƭƛǉǳƛŘ ƭŜǾŜƭ ǎŜƴǎƻǊ ŀƭŀǊƳ ŎǊƛǘŜǊƛŀ н 

{ŜƴǎƻǊ !ƭŀǊƳǎ aŀƪŜ ŎƘŀƴƎŜǎ ǘƻ ŀƭŀǊƳǎ ǿƛǘƘ ǊŜƎŀǊŘǎ ǘƻ ǎŜƴǎƻǊǎ н 

!ƭŀǊƳ Lǎƻƭŀǝƻƴ 
LǎƻƭŀǘŜ ŀƭŀǊƳǎ ƛŦ ŘŜǎƛǊŜŘ όƛǎƻƭŀǝƴƎ ŀƴ ŀƭŀǊƳ ŎƻƴŘƛǝƻƴ ǿƛƭƭ ƳǳǘŜ ǘƘŜ ƛƴǘŜǊƴŀƭ ōǳȊȊŜǊ 
ŀƴŘ ǿƛƭƭ ŀƭǎƻ ƪŜŜǇ ǘƘŜ ŎƻƳƳƻƴ ŀƭŀǊƳ ǊŜƭŀȅ ŦǊƻƳ ǎǿƛǘŎƘƛƴƎ ŦƻǊ ǘƘŀǘ ǇŀǊǝŎǳƭŀǊ 
ŀƭŀǊƳ ŎǊƛǘŜǊƛŀύ 

н 

!ŎǝǾŜ !ƭŀǊƳǎ 
{Ƙƻǿǎ ŎǳǊǊŜƴǘ ŀŎǝǾŜ ŀƭŀǊƳǎ όŀƭǎƻ ǉǳƛŎƪƭȅ ŀŎŎŜǎǎƛōƭŜ ōȅ ƘƻƭŘƛƴƎ ϥ·ϥ ōǳǧƻƴ ǿƘŜƴ 
ƭƻƻƪƛƴƎ ŀǘ Ƴŀƛƴ ǎŎǊŜŜƴύ 

н 

wŜǎŜǘ !ƭŀǊƳǎ wŜǎŜǘǎ ŀŎǝǾŜ ŀƭŀǊƳǎ н 

[ƻƎ IƛǎǘƻǊȅ {Ƙƻǿǎ ŀƭŀǊƳ ƘƛǎǘƻǊȅ ŀƴŘ ŎƘŀƴƎŜ ƘƛǎǘƻǊȅ н 

/ƭŜŀǊ [ƻƎ IƛǎǘƻǊȅ /ƭŜŀǊǎ ŀƭŀǊƳ ŀƴŘ ŎƘŀƴƎŜ ƘƛǎǘƻǊȅ н 

LƴǇǳǘǎ !ƭƭ ǇŀǊŀƳŜǘŜǊǎ ƛƴ ǘƘƛǎ ǎǳō-ƳŜƴǳ ǊŜǉǳƛǊŜ ŀ ƳƛƴƛƳǳƳ [ŜǾŜƭ н ǇŀǎǎǿƻǊŘ ǘƻ wκ² н 

LƴǇǳǘ /ŀƭƛōǊŀǝƻƴ !ƭƭ ǇŀǊŀƳŜǘŜǊǎ ƛƴ ǘƘƛǎ ǎǳō-ƳŜƴǳ ǊŜǉǳƛǊŜ ŀ ƳƛƴƛƳǳƳ [ŜǾŜƭ н ǇŀǎǎǿƻǊŘ ǘƻ wκ² н 

/ƻƳƳƛǎǎƛƻƴƛƴƎ 
aŀƴǳŀƭƭȅ ŦƻǊŎŜ ƻǳǘǇǳǘǎ όŜΦƎΦ ŦƻǊŎŜ ǘƘŜ ŎƻƳƳƻƴ ŀƭŀǊƳ ǘƻ ōŜ ŜƴŜǊƎƛȊŜŘύ ŦƻǊ ŀ 
ǎƘƻǊǘ ǇŜǊƛƻŘ ƻŦ ǝƳŜ όŀǳǘƻƳŀǝŎŀƭƭȅ ǘǳǊƴǎ ƻũ ŀƊŜǊ ŀ ǿƘƛƭŜΣ ƛŦ ȅƻǳ ŘƻƴΩǘ ŬǊǎǘ ǘǳǊƴ 
ƻũ ȅƻǳǊǎŜƭŦύΦ ¢Ƙƛǎ ŦŜŀǘǳǊŜ ƛǎ ǾŜǊȅ ƘŀƴŘȅ ŦƻǊ ǘŜǎǝƴƎ ǿƛǊƛƴƎΣ ŜǘŎΦΧ 

н 

¢ƛƳŜ tǳǊƎŜŘ 
±ƛŜǿ όŀƴŘ ƻǾŜǊǊƛŘŜύ ǾŀƭǳŜǎ ǎƘƻǿƛƴƎ ŘŜǘŀƛƭǎ ǎǳŎƘ ŀǎ ǘƻǘŀƭ ǝƳŜ ǎǇŜƴǘ ƻƴ 
ǇŀǊǝŎǳƭŀǊ ǇƻƛƴǘǎΣ ŜǎǝƳŀǘŜŘ ŀƳƳƻƴƛŀ ƭƻǎǎΣ ǘƻǘŀƭ ǝƳŜ ǾŜƴǘ ǎƻƭŜƴƻƛŘ Ƙŀǎ ōŜŜƴ ƻƴΣ 
ŜǎǝƳŀǘŜŘ ǾƻƭǳƳŜ ƻŦ ŀƛǊ ǊŜƳƻǾŜŘ ŦǊƻƳ ǎȅǎǘŜƳΣ ŜǘŎΦ 

л 

{ŜǊǾƛŎŜ !ƭƭ ǇŀǊŀƳŜǘŜǊǎ ƛƴ ǘƘƛǎ ƳŜƴǳ ǊŜǉǳƛǊŜ ŀ ƳƛƴƛƳǳƳ [ŜǾŜƭ н ǇŀǎǎǿƻǊŘ ǘƻ wκ² н 

LƴǇǳǘκhǳǘǇǳǘ !ƭƭ ǇŀǊŀƳŜǘŜǊǎ ƛƴ ǘƘƛǎ ƳŜƴǳ ǊŜǉǳƛǊŜ ŀ ƳƛƴƛƳǳƳ [ŜǾŜƭ н ǇŀǎǎǿƻǊŘ ǘƻ wκ² н 

w¢/ {ŜǘǳǇ {ŜǘǳǇ wŜŀƭ ¢ƛƳŜ /ƭƻŎƪ ό5ŀǘŜ ŀƴŘ ǝƳŜύΦ  н 

{ŜǊƛŀƭ ǎŜǩƴƎǎ /ƘŀƴƎŜ ǎŜǊƛŀƭ ǎŜǩƴƎǎ ƛŦ ǊŜǉǳƛǊŜŘ ŦƻǊ ŎƻƳƳǳƴƛŎŀǝƻƴǎ н 

5ŜǾƛŎŜ LƴŦƻ {ǘŀǘŜǎ ǾŜǊǎƛƻƴ ƻŦ ŘŜǾƛŎŜ н 

{ƻƊǿŀǊŜ LƴŦƻ {ǘŀǘŜǎ ǾŜǊǎƛƻƴ ƻŦ tƘƛƭƭƛǇǎ tǳǊƎŜǊ ǎƻƊǿŀǊŜ ƛƴǎǘŀƭƭŜŘ н 

http://www.haphillips.com/index.html
mailto:info@haphillips.com


 

VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

нл        солΦоттΦллрл                                               ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ 

{ƻƊǿŀǊŜ 

tŀǊŀƳŜǘŜǊ [ƛǎǘκaƻŘōǳǎ aŀǇ 

LABEL 

MENU OR PARAMATER 
DESCRIPTION  

(please note that " ->" 
designates a sub-menu) 

MIN  MAX 
DEFAULT 

VALUE 
UNIT/ 
ENUM. 

NOTES RW ADU 

  Login 000 999 100 or 200   Enter password via up/down buttons in order to gain     

op Operations               

o1 System Operation Switch 0 1 0 - Off 
0 - Off 
1 - On 

Turning this, and/or the hardwired switch on the enclosure 
cover, to the off position will result in the system going to 

standby mode. Power will remain on, but no purging/
venting will occur. Water Solenoid may still run while in 

standby mode. 

RW 3001 

o2 Sequence Mode 0 1 0 - Auto 
0 - Auto 

1 - Manual 

Requires a minimum Level 1 password to R/W 
User can Choose Auto Mode (will automatically sequence 

through points on repeat if within scheduled time) or 
Manual Mode (Will sequence through selected points only 

once through regardless of the time schedule).  

 
Both modes spend the allocated amount of minutes 

allotted to each purge point per "Configuration > Purge 
Times" sub-menu. 

 
See o1 and q1 for switches used to initiate sequences. 

RW 3002 

q1 Start Manual Sequence 0 1 0 - Off 
0 - Off 
1 - On 

Software switch to initiate a manual sequence and open 
the selected purge points (as assigned below). 

 
If you want to have the controller sequence through the 
purge points per the Manual Sequence Mode, you must 

set o2 to "1", and then this switch to "On".  

RW 3003 

o9 System Type 0 2 0-Purger 
0 - Purger 
1 - PURJR 

2 - Freon 

Sets the calculated results based on the Purger. 
Calculations are based on ammonia purging, freon based 

applications will not calculate. 

RW 3004 

set Settings               

o5 Sensor DeltaT Setpoint o7 250.0 25.0 ÁF 
Requires a Level 2 password to R/W 

Setpoint for the Delta T (Temperature difference) between 

the suction and foul gas probes 

RW 3007 

o6 DeltaT Time Delay o8 60 10 min 

The Delta T between the suction and foul gas probes (see 
o5) must be maintained for this amount of time before we 

will allow the vent solenoid to be energized. If the Delta T 
is lost at any point, this time delay will have to lapse 

before the vent will open again. Purger will also hold open 
purge point 1 to get a reading, and wont move on from 

point 1 until the DeltaT conditions are satisfied.  

RW 3008 

pur Configuration -> Purge Points         
All parameters in this sub -menu require a minimum 

Level 1 password to R/W  
    

c0 Expansion Module 1 Installed 0 1 0 - No 
0 - No 
1 - Yes 

Switch to enable expansion module 1. If enabled, Master 
controller will expect to be able to establish and maintain 
communications with this module. Failure to communicate 
will result in an alarm after a time delay.  Used for up to 

10 Purge Points 

RW 3011 

c1 Expansion Module 2 Installed 0 1 0 - No 
0 - No 
1 - Yes 

Switch to enable expansion module 2. If enabled, Master 
controller will expect to be able to establish and maintain 
communications with this module. Failure to communicate 
will result in an alarm after a time delay.  Used for up to 

30 Purge Points 

RW 3012 

c2 Number of Points Installed 1 c3 2   

Number of points installed/ wired on the controller. 

Maximum allowable input is auto calculated depending on 
how many slave/expansion controller modules you say are 

installed. 

RW 3013 
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LABEL 

MENU OR PARAMATER 
DESCRIPTION  

(please note that " ->" 
designates a sub-menu) 

MIN  MAX 
DEFAULT 

VALUE 
UNIT/ 
ENUM. 

NOTES RW ADU 

prt  Configuration -> Purge Times         
All parameters in this sub -menu require a minimum 

Level 1 password to R/W  
    

c4 Purge Point 1 0 60 15 min 

Use these parameters to assign/allot the amount of time 
to spend on each purge point. Both Auto and Manual 

sequence modes (o2) run based on these values. 

RW 3015 

c5 Purge Point 2 0 60 15 min RW 3016 

c6 Purge Point 3 0 60 15 min RW 3017 

c7 Purge Point 4 0 60 15 min RW 3018 

c8 Purge Point 5 0 60 15 min RW 3019 

c9 Purge Point 6 0 60 15 min RW 3020 

c10 Purge Point 7 0 60 15 min RW 3021 

c11 Purge Point 8 0 60 15 min RW 3022 

c12 Purge Point 9 0 60 15 min RW 3023 

c13 Purge Point 10 0 60 15 min RW 3024 

c14 Purge Point 11 0 60 15 min RW 3025 

c15 Purge Point 12 0 60 15 min RW 3026 

c16 Purge Point 13 0 60 15 min RW 3027 

c17 Purge Point 14 0 60 15 min RW 3028 

c18 Purge Point 15 0 60 15 min RW 3029 

c19 Purge Point 16 0 60 15 min RW 3030 

c20 Purge Point 17 0 60 15 min RW 3031 

c21 Purge Point 18 0 60 15 min RW 3032 

c22 Purge Point 19 0 60 15 min RW 3033 

c23 Purge Point 20 0 60 15 min RW 3034 

c24 Purge Point 21 0 60 15 min RW 3035 

c25 Purge Point 22 0 60 15 min RW 3036 

c26 Purge Point 23 0 60 15 min RW 3037 

c27 Purge Point 24 0 60 15 min RW 3038 

c28 Purge Point 25 0 60 15 min RW 3039 

c29 Purge Point 26 0 60 15 min RW 3040 

c30 Purge Point 27 0 60 15 min RW 3041 

c31 Purge Point 28 0 60 15 min RW 3042 

c32 Purge Point 29 0 60 15 min RW 3043 

c33 Purge Point 30 0 60 15 min RW 3044 

smt 
Configuration -> Smart 

Detect 
        

All parameters in this sub -menu require a minimum 
Level 2 password to R/W  

    

c34 Smart Detect Feature 0 1 1 - On 
0 - Off 
1 - On 

Smart detect feature enable switch.  
 

The smart detect feature will cause the current point to be 
skipped over if the liquid level inside the purger's inner 
chamber has not decreased more than the differential 

amount (c36) within the specified timeframe (c35).  

 
However, please note that if the vent is energized at any 
point in time during the current purge point's cycle, this 

will cause the point to run for the full time.  

RW 3045 
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NOTES RW ADU 

c35 Smart Detect Time 1 60 3 min 
Maximum length of time spent on purge if no appreciable 

change in liquid level has occurred 
RW 3046 

c36 
Smart Detect Level 
Differential  

0 100 20 % 

Minimum differential value required for the liquid level to 
move before full purge time with be allowed to run rather 

than smart detect time.  

 
Example: With the factory default value of 20%, and if the 

level inside the Purger is 60% when the purge point is 
initiated, that point will be skipped over if the level has not 

dropped beneath 40% before the Smart Detect Time (c36) 
has lapsed. 

RW 3047 

wtr  
Configuration -> Water 

Solenoid 
        

All parameters in this sub -menu require a minimum 
Level 1 password to R/W  

    

c37 Auto Flush 0 1 0 - Off 
0 - Off 

1 - On 
Auto flush software switch  RW 3048 

c38 Auto Flush Time 1 30 1 min Auto flush operation time  RW 3049 

c39 Pre Vent Open Time 2 600 3 sec 
Time the water solenoid opens before the vent solenoid 

opens 
RW 3050 

c40 Post Vent Open Time 2 600 45 sec 
Time the water solenoid opens after the vent solenoid has 

shut 
RW 3051 

c41 Minimum Open Time 15 600 45 sec Minimum open time length for the water solenoid  RW 3052 

c42 
Auto Flush Maximum Off 
Time 

0 200 48 hr. 
Maximum time between water solenoid openings, after 
this period without opening the system will perform an 

auto flush 
RW 3053 

ts1 
Auto Time Schedule -> Auto 

Schedule 1 
        

All parameters in this sub -menu require a minimum 
Level 1 password to R/W  

    

t1 Monday On 0 97 0:00 24hr Use one, two, or all three of these auto time schedule 
windows to choose when to allow the Purger to run when 

in Auto Sequence Mode (o2). 

 
If any of the three time schedule windows are giving the 
go signal, the Purger will run through the Auto Sequence 

Mode as long as the other requirements are satisfied. 

 
12hr format to 24 hr. format conversions:  
12:00 AM = 00:00       12:00 PM = 12:00  

1:00 AM = 01:00       1:00 PM = 13:00  

2:00 AM = 02:00       2:00 PM = 14:00  
3:00 AM = 03:00       3:00 PM = 15:00  
4:00 AM = 04:00       4:00 PM = 16:00  
5:00 AM = 05:00       5:00 PM = 17:00  

6:00 AM = 06:00       6:00 PM = 18:00  
7:00 AM = 07:00       7:00 PM = 19:00  
8:00 AM = 08:00       8:00 PM = 20:00  
9:00 AM = 09:00       9:00 PM = 21:00  

10:00 AM = 10:00       10:00 PM = 22:00  

11:00 AM = 11:00       11:00 PM = 23:00  

RW 3054 

t2 Monday Off 0 97 24:00 24hr RW 3055 

t3 Tuesday On 0 97 0:00 24hr RW 3056 

t4 Tuesday Off 0 97 24:00 24hr RW 3057 

t5 Wednesday On 0 97 0:00 24hr RW 3058 

t6 Wednesday Off 0 97 24:00 24hr RW 3059 

t7 Thursday On 0 97 0:00 24hr RW 3060 

t8 Thursday Off 0 97 24:00 24hr RW 3061 

t9 Friday On 0 97 0:00 24hr RW 3062 

t10 Friday Off 0 97 24:00 24hr RW 3063 

t11 Saturday On 0 97 0:00 24hr RW 3064 

t12 Saturday Off 0 97 24:00 24hr RW 3065 

t13 Sunday On 0 97 0:00 24hr RW 3066 

t14 Sunday Off 0 97 24:00 24hr RW 3067 

ts2 
Auto Time Schedule -> Auto 

Schedule 2 
        

All parameters in this sub -menu require a minimum 
Level 1 password to R/W  

    

t21 Monday On 0 97 0:00 24hr 

Use one, two, or all three of these auto time schedule 
windows to choose when to allow the Purger to run when 

in Auto Sequence Mode (o2). 

RW 3068 

t22 Monday Off 0 97 24:00 24hr RW 3069 

t23 Tuesday On 0 97 0:00 24hr RW 3070 

t24 Tuesday Off 0 97 24:00 24hr RW 3071 

t25 Wednesday On 0 97 0:00 24hr RW 3072 

t26 Wednesday Off 0 97 24:00 24hr RW 3073 
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t27 Thursday On 0 97 0:00 24hr 

If any of the three time schedule windows are giving the 
go signal, the Purger will run through the Auto Sequence 

Mode as long as the other requirements are satisfied. 

RW 3074 

t28 Thursday Off 0 97 24:00 24hr RW 3075 

t29 Friday On 0 97 0:00 24hr RW 3076 

t30 Friday Off 0 97 24:00 24hr RW 3077 

t31 Saturday On 0 97 0:00 24hr RW 3078 

t32 Saturday Off 0 97 24:00 24hr RW 3079 

t33 Sunday On 0 97 0:00 24hr RW 3080 

t34 Sunday Off 0 97 24:00 24hr RW 3081 

ts3 
Auto Time Schedule -> Auto 

Schedule 3 
        

All parameters in this sub -menu require a minimum 
Level 1 password to R/W  

    

t41 Monday On 0 97 0:00 24hr 

If any of the three time schedule windows are giving the 
go signal, the Purger will run through the Auto Sequence 

Mode as long as the other requirements are satisfied. 

RW 3082 

t42 Monday Off 0 97 24:00 24hr RW 3083 

t43 Tuesday On 0 97 0:00 24hr RW 3084 

t44 Tuesday Off 0 97 24:00 24hr RW 3085 

t45 Wednesday On 0 97 0:00 24hr RW 3086 

t46 Wednesday Off 0 97 24:00 24hr RW 3087 

t47 Thursday On 0 97 0:00 24hr RW 3088 

t48 Thursday Off 0 97 24:00 24hr RW 3089 

t49 Friday On 0 97 0:00 24hr RW 3090 

t50 Friday Off 0 97 24:00 24hr RW 3091 

t51 Saturday On 0 97 0:00 24hr RW 3092 

t52 Saturday Off 0 97 24:00 24hr RW 3093 

t53 Sunday On 0 97 0:00 24hr RW 3094 

t54 Sunday Off 0 97 24:00 24hr RW 3095 

tsg 
Auto Time Schedule -> Auto 

General 
        

All parameters in this sub -menu require a minimum 
Level 1 password to R/W  

    

t99 Time On Type 0 1 0 - Equal 
0 - Equal 

1 - Greater 

Sets sequence to start at exact set time, or greater than 

set time.  
RW 3096 

msq Manual Sequence         
All parameters in this menu require a minimum 

Level 1 password to R/W  
    

q2 Purge Point 1 0 1 0 - Off 

0 - Off 
1 - On 

Turn points to the "On" position if you desire them to be 
sequenced through when the controller is in Manual 
sequence mode, otherwise they will be skipped over. 

RW 3097 

q3 Purge Point 2 0 1 0 - Off RW 3098 

q4 Purge Point 3 0 1 0 - Off RW 3099 

q5 Purge Point 4 0 1 0 - Off RW 3100 

q6 Purge Point 5 0 1 0 - Off RW 3101 

q7 Purge Point 6 0 1 0 - Off RW 3102 

q8 Purge Point 7 0 1 0 - Off RW 3103 

q9 Purge Point 8 0 1 0 - Off RW 3104 

q10 Purge Point 9 0 1 0 - Off RW 3105 

q11 Purge Point 10 0 1 0 - Off RW 3106 

q12 Purge Point 11 0 1 0 - Off RW 3107 
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q13 Purge Point 12 0 1 0 - Off 

0 - Off 

1 - On 

Turn points to the "On" position if you desire them to be 

sequenced through when the controller is in Manual 
sequence mode, otherwise they will be skipped over. 

RW 3108 

q14 Purge Point 13 0 1 0 - Off RW 3109 

q15 Purge Point 14 0 1 0 - Off RW 3110 

q16 Purge Point 15 0 1 0 - Off RW 3111 

q17 Purge Point 16 0 1 0 - Off RW 3112 

q18 Purge Point 17 0 1 0 - Off RW 3113 

q19 Purge Point 18 0 1 0 - Off RW 3114 

q20 Purge Point 19 0 1 0 - Off RW 3115 

q21 Purge Point 20 0 1 0 - Off RW 3116 

q22 Purge Point 21 0 1 0 - Off RW 3117 

q23 Purge Point 22 0 1 0 - Off RW 3118 

q24 Purge Point 23 0 1 0 - Off RW 3119 

q25 Purge Point 24 0 1 0 - Off RW 3120 

q26 Purge Point 25 0 1 0 - Off RW 3121 

q27 Purge Point 26 0 1 0 - Off RW 3122 

q28 Purge Point 27 0 1 0 - Off RW 3123 

q29 Purge Point 28 0 1 0 - Off RW 3124 

q30 Purge Point 29 0 1 0 - Off RW 3125 

q31 Purge Point 30 0 1 0 - Off RW 3126 

ast Alarms -> Alarm Settings          
All parameters in this sub -menu require a minimum 

Level 2 password to R/W  
    

a1 Sensor DeltaT Setpoint Delay 0 30 5 min Time delay for the sensor delta alarm RW 3127 

a3 Low Liquid Level 0 100 15 % Low liquid level alarm %  RW 3129 

a4 Low Liquid Level Delay 0 120 5 min Time delay for the low liquid alarm  RW 3130 

als Alarms -> Sensor Alarms               

a7 Suction Temp Fail Value -100.0 300.0 -100.0 ÁF Value displayed and used when sensor is in failure RW 3131 

a8 Suction Temp Fail Delay 0 600 20 sec Time delay for sensor failure RW 3132 

a9 Foul Gas Temp Fail Value -50.0 300.0 300.0 ÁF Value displayed and used when sensor is in failure RW 3133 

a10 Foul Gas Temp Fail Delay 0 600 20 sec Time delay for sensor failure RW 3134 

a11 Liquid Level Fail Value -100 200 -100 % Value displayed and used when sensor is in failure RW 3135 

a12 Liquid Level Fail Delay 0 600 20 sec Time delay for sensor failure RW 3136 

a13 Foul Gas Pressure Fail Value -100.0 300.0 65.0 psig Value displayed and used when sensor is in failure RW 3137 

a14 Foul Gas Pressure Fail Delay -500 1000 20 sec Time delay for sensor failure RW 3138 

ali Alarms -> Alarm Isolation          
All parameters in this sub -menu require a minimum 

Level 2 password to R/W  
    

a15 Emergency Stop Alarm  0 1 1 - Auto 

0 - Iso 
1 - Auto 

You can choose to isolate any of these alarms. Set 
parameter to "Iso" if you donôt want the common alarm 

relay to switch when in alarm.  

RW 3139 

a16 Sensor DeltaT Setpoint Alarm 0 1 1 - Auto RW 3140 

a18 Suction Temp Fail Alarm 0 1 1 - Auto RW 3141 
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a19 Foul Gas Temp Fail Alarm 0 1 1 - Auto 

0 - Iso 
1 - Auto 

You can choose to isolate any of these alarms. Set 
parameter to "Iso" if you donôt want the common alarm 

relay to switch when in alarm.  

RW 3142 

a20 Liquid Level Fail Alarm 0 1 1 - Auto RW 3143 

a21 Suction Pressure Fail Alarm 0 1 0 - Iso RW 3144 

a22 
Expansion Module 1 Coms 

Alarm 
0 1 1 - Auto RW 3145 

a23 
Expansion Module 2 Coms 

Alarm 
0 1 1 - Auto RW 3146 

a24 Low Liquid Level Alarm 0 1 1 - Auto RW 3147 

  Alarms -> Active Alarms         Shows current active alarms      

  Alarms -> Reset Alarms         Resets active alarms      

  Alarms -> Log History          Shows alarm history      

  Alarms -> Clear Log History         Clears alarm history      

icl Inputs -> Input Calibration          
All parameters in this sub -menu require a minimum 

Level 2 password to R/W  
    

e1 Suction Probe Calibration -10.0 10.0 0.0 ÁF Calibration for sensor RW 3153 

e2 Foul Gas Probe Calibration -10.0 10.0 0.0 ÁF Calibration for sensor RW 3154 

e5 Pressure Loss 0.0 30.0 0.0 psig 
Offset to account for any pressure loss between purge 

point and Foul Gas inlet to Purger 
RW 3157 

man Commissioning         
All parameters in this menu require a minimum 

Level 2 password to R/W  
    

m0 Maximum Manual Open Time 0 5 1 min Maximum time for manual operation RW 3171 

m1 Water Solenoid Enable 0 2 1 - Auto 

0 - Off 
1 - Auto 
2 - Man 

Manual Operations feature can be used to manually force 
an output. This can be very useful for testing your wiring 

for commissioning process and troubleshooting. 

 
Switch to "Man" to manually force on, and can switch back 

to "Auto" when done. Otherwise, the switch will 
automatically be turned back to "Auto" when the 

"Maximum Manual Open Time" (m0) time has elapsed. 
 

Off= Isolated, Auto: Automatic Software, Man= Manually 
On 

RW 3172 

m2 Vent Solenoid Enable 0 2 1 - Auto RW 3173 

m3 Liquid Fill Solenoid Enable 0 2 1 - Auto RW 3174 

m4 Liquid Drain Solenoid Enable 0 2 1 - Auto RW 3175 

m7 Common Alarm Enable 0 2 1 - Auto RW 3176 

m8 Purge Point 1 Enable 0 2 1 - Auto RW 3177 

m9 Purge Point 2 Enable 0 2 1 - Auto RW 3178 

m10 Purge Point 3 Enable 0 2 1 - Auto RW 3179 

m11 Purge Point 4 Enable 0 2 1 - Auto RW 3180 

m12 Purge Point 5 Enable 0 2 1 - Auto RW 3181 

m13 Purge Point 6 Enable 0 2 1 - Auto RW 3182 

m14 Purge Point 7 Enable 0 2 1 - Auto RW 3183 

m15 Purge Point 8 Enable 0 2 1 - Auto RW 3184 

m16 Purge Point 9 Enable 0 2 1 - Auto RW 3185 

m17 Purge Point 10 Enable 0 2 1 - Auto RW 3186 
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m18 Purge Point 11 Enable 0 2 1 - Auto 

0 - Off 
1 - Auto 
2 - Man 

Manual Operations feature can be used to manually force 
an output. This can be very useful for testing your wiring 

for commissioning process and troubleshooting. 
 

Switch to "Man" to manually force on, and can switch back 
to "Auto" when done. Otherwise, the switch will 
automatically be turned back to "Auto" when the 

"Maximum Manual Open Time" (m0) time has elapsed. 

 
Off= Isolated, Auto: Automatic Software, Man= Manually 

On 

RW 3187 

m19 Purge Point 12 Enable 0 2 1 - Auto RW 3188 

m20 Purge Point 13 Enable 0 2 1 - Auto RW 3189 

m21 Purge Point 14 Enable 0 2 1 - Auto RW 3190 

m22 Purge Point 15 Enable 0 2 1 - Auto RW 3191 

m23 Purge Point 16 Enable 0 2 1 - Auto RW 3192 

m24 Purge Point 17 Enable 0 2 1 - Auto RW 3193 

m25 Purge Point 18 Enable 0 2 1 - Auto RW 3194 

m26 Purge Point 19 Enable 0 2 1 - Auto RW 3195 

m27 Purge Point 20 Enable 0 2 1 - Auto RW 3196 

m28 Purge Point 21 Enable 0 2 1 - Auto RW 3197 

m29 Purge Point 22 Enable 0 2 1 - Auto RW 3198 

m30 Purge Point 23 Enable 0 2 1 - Auto RW 3199 

m31 Purge Point 24 Enable 0 2 1 - Auto RW 3200 

m32 Purge Point 25 Enable 0 2 1 - Auto RW 3201 

m33 Purge Point 26 Enable 0 2 1 - Auto RW 3202 

m34 Purge Point 27 Enable 0 2 1 - Auto RW 3203 

m35 Purge Point 28 Enable 0 2 1 - Auto RW 3204 

m36 Purge Point 29 Enable 0 2 1 - Auto RW 3205 

m37 Purge Point 30 Enable 0 2 1 - Auto RW 3206 

run Time Purged               

r0 Foul Gas Removed 0.00 320.00 0.00 ft3/min  
This is the cumulative estimated amount of air/non -

condensable vapor removed from your purge points in 

cubic feet. This estimate can be user adjusted if desired.  

RW 3207 

r1 Air Leaving Device 0.0 3200.0 0.0 ft3/min  
This is the cumulative estimated amount of air/non -

condensable vapor leaving the vent in cubic feet. This 

estimate can be user adjusted if desired. 

RW 3208 

r2 Ammonia Loss 0.00 320.00 0.00 lbs 
This is the cumulative estimated amount of ammonia lost 

with the air/non -condensable vapor leaving the vent in 

cubic feet. This estimate can be user adjusted if desired.  

RW 3209 

r10 Vent Solenoid 0 32000 0 min 
This is the cumulative amount of time in minutes that the 
vent solenoid has been energized. This value can be user 

adjusted if desired. 

RW 3210 

r11 Purge Point 1 0 32000 0 min 

These values are the cumulative amount of time in 

minutes that each purge point solenoid has been 
energized. These values can be user adjusted if desired. 

RW 3211 

r12 Purge Point 2 0 32000 0 min RW 3212 

r13 Purge Point 3 0 32000 0 min RW 3213 

r14 Purge Point 4 0 32000 0 min RW 3214 

r15 Purge Point 5 0 32000 0 min RW 3215 

r16 Purge Point 6 0 32000 0 min RW 3216 

r17 Purge Point 7 0 32000 0 min RW 3217 

r18 Purge Point 8 0 32000 0 min RW 3218 

r19 Purge Point 9 0 32000 0 min RW 3219 
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

     нт       ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ                                             солΦоттΦллрл                               

{ƻƊǿŀǊŜ 

tŀǊŀƳŜǘŜǊ [ƛǎǘκaƻŘōǳǎ aŀǇ 

LABEL 

MENU OR PARAMATER 
DESCRIPTION  

(please note that " ->" 
designates a sub-menu) 

MIN  MAX 
DEFAULT 

VALUE 
UNIT/ 
ENUM. 

NOTES RW ADU 

r20 Purge Point 10 0 32000 0 min 

These values are the cumulative amount of time in 
minutes that each purge point solenoid has been 

energized. These values can be user adjusted if desired. 

RW 3220 

r21 Purge Point 11 0 32000 0 min RW 3221 

r22 Purge Point 12 0 32000 0 min RW 3222 

r23 Purge Point 13 0 32000 0 min RW 3223 

r24 Purge Point 14 0 32000 0 min RW 3224 

r25 Purge Point 15 0 32000 0 min RW 3225 

r26 Purge Point 16 0 32000 0 min RW 3226 

r27 Purge Point 17 0 32000 0 min RW 3227 

r28 Purge Point 18 0 32000 0 min RW 3228 

r29 Purge Point 19 0 32000 0 min RW 3229 

r30 Purge Point 20 0 32000 0 min RW 3230 

r31 Purge Point 21 0 32000 0 min RW 3231 

r32 Purge Point 22 0 32000 0 min RW 3232 

r33 Purge Point 23 0 32000 0 min RW 3233 

r34 Purge Point 24 0 32000 0 min RW 3234 

r36 Purge Point 25 0 32000 0 min RW 3235 

r37 Purge Point 26 0 32000 0 min RW 3236 

r38 Purge Point 27 0 32000 0 min RW 3237 

r39 Purge Point 28 0 32000 0 min RW 3238 

r40 Purge Point 29 0 32000 0 min RW 3239 

r41 Purge Point 30 0 32000 0 min RW 3240 

r42 Reset Run Timers 0 1 0 - Off 
0 - Off 

1 - On 
Software switch to reset the run timers.  RW 3241 

  Service -> RTC Setup         

Setup Real Time Clock  
Please note that the RTC time clock will not automatically 
update with Daylight savings time changes, so be sure to 

make changes if/as needed. 

    

SEr Service -> Serial settings         
All parameters in this menu require a minimum 

Level 2 password to R/W  
    

SEr 
Serial address (Modbus and 

CAN) 
1 100 1   Serial Settings RW 3242 

bAU Serial baudrate (Modbus) 0 8 8 - 384 Enum 12 Serial Settings RW 3243 

COM Serial settings (Modbus) 0 2 1 - 8E1 Enum 13 Serial Settings RW 3244 

  Device Info         States version of device      

  Software Info          States version of software installed      
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

ну        солΦоттΦллрл                                               ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ 

Lƴǎǘŀƭƭŀǝƻƴ DǳƛŘŜ όCƛŜƭŘ tƛǇƛƴƎύ 

IƛƎƘ tǊŜǎǎǳǊŜ [ƛǉǳƛŘ κ 5ƛǊŜŎǘ 9ȄǇŀƴǎƛƻƴ  

t¦wWw 

t¦w 

!ǇǇƭƛŎŀǝƻƴ ƛƴ ŀ ƘƛƎƘ ǇǊŜǎǎǳǊŜ ƭƛǉǳƛŘ ŦŜŜŘ ǎȅǎǘŜƳ ƛǎ ǎƘƻǿƴ ŀōƻǾŜΦ  ! ǎƻƭŜƴƻƛŘΣ ƻǊƛŬŎŜΣ ŀƴŘ ƘƻǳǎƛƴƎ ǿƛƭƭ ōŜ 
ǎǳǇǇƭƛŜŘ ǿƛǘƘ ǘƘŜ ǳƴƛǘ ǘƻ ŎƘŀƴƎŜ ŦǊƻƳ ƘƛƎƘ ǇǊŜǎǎǳǊŜΣ ƘƛƎƘ ǘŜƳǇŜǊŀǘǳǊŜ ƭƛǉǳƛŘ ǘƻ ƭƻǿ ǘŜƳǇŜǊŀǘǳǊŜ ƭƛǉǳƛŘ ŀǘ 
ǎǳŎǝƻƴ ǇǊŜǎǎǳǊŜΦ  ¢Ƙƛǎ ǎƻƭŜƴƻƛŘ Ƴǳǎǘ ŎƭƻǎŜ ǿƘŜƴ ǇƻǿŜǊ ǘƻ ǘƘŜ tǳǊƎŜǊ ƛǎ ƻũΣ ƻǊ ƛŦ ǘƘŜ ƘƛƎƘ ƭŜǾŜƭ ŀƭŀǊƳ ƻƴ ǘƘŜ 
ƭƛǉǳƛŘ ǎŜǇŀǊŀǘƻǊ ƛǎ ƎƛǾƛƴƎ ŀ ƘƛƎƘ ŀƭŀǊƳΦ  
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     нф       ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ                                             солΦоттΦллрл                               

Lƴǎǘŀƭƭŀǝƻƴ DǳƛŘŜ όCƛŜƭŘ tƛǇƛƴƎύ 

tǳƳǇŜŘ hǾŜǊŦŜŜŘ 

t¦wWw 

t¦w 

!ǇǇƭƛŎŀǝƻƴ ƛƴ ŀ ǇǳƳǇŜŘ ƻǾŜǊŦŜŜŘ ǎȅǎǘŜƳ ƛǎ ǎƘƻǿƴ ŀōƻǾŜΦ  ! ǎƻƭŜƴƻƛŘΣ ƻǊƛŬŎŜ ŀƴŘ ƘƻǳǎƛƴƎ ŦƻǊ ǘƘŜ t¦wWw 
ŀƴŘ ƭƛǉǳƛŘ ŦŜŜŘ ƻǊƛŬŎŜ ŀƴŘ ƅŀƴƎŜ ŦƻǊ t¦w ŀǊŜ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ǘƘŜ ǳƴƛǘ ǘƻ ǇǊƻǾƛŘŜ ōŜǘǿŜŜƴ о ŀƴŘ пΥм ƻǾŜǊŦŜŜŘ 
ŦƻǊ ǇǳƳǇŜŘ ƭƛǉǳƛŘ ŀǘ нл ǘƻ ол Ǉǎƛ ώмΦр ǘƻ н ōŀǊϐ ŀōƻǾŜ ǎǳŎǝƻƴΦ  ¢ƘŜ ǎƻƭŜƴƻƛŘ ǾŀƭǾŜ ƻƴ ǘƘŜ t¦wWw Ƴǳǎǘ ŎƭƻǎŜ 
ǿƘŜƴ ǇƻǿŜǊ ǘƻ ǘƘŜ tǳǊƎŜǊ ƛǎ ƻũΣ ƻǊ ƛŦ ǘƘŜ ƘƛƎƘ ƭŜǾŜƭ ŀƭŀǊƳ ƻƴ ǘƘŜ ƭƛǉǳƛŘ ǎŜǇŀǊŀǘƻǊ ƛǎ ƎƛǾƛƴƎ ŀ ƘƛƎƘ ŀƭŀǊƳΦ  
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

ол        солΦоттΦллрл                                               ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ 

Lƴǎǘŀƭƭŀǝƻƴ DǳƛŘŜ όCƛŜƭŘ tƛǇƛƴƎύ 

DǊŀǾƛǘȅ CƭƻƻŘŜŘ 

!ǇǇƭƛŎŀǝƻƴ ƛƴ ŀ ƎǊŀǾƛǘȅ ŦŜŜŘ ǎȅǎǘŜƳ ƛǎ ǎƘƻǿƴ ŀōƻǾŜΦ  hƴ ŀ ƎǊŀǾƛǘȅ ƅƻƻŘŜŘ ǎȅǎǘŜƳΣ ǘƘŜ ƭƛǉǳƛŘ ŦŜŜŘ ǎƻƭŜƴƻƛŘ 
ŀƴŘ ƻǊƛŬŎŜ ƛǎ ƻƳƛǧŜŘ ŀƴŘ ǘƘŜ ǳƴƛǘ Ƴǳǎǘ ōŜ ǎƛǘǳŀǘŜŘ ƭƻǿŜǊ ǘƘŀƴ ǘƘŜ ƭƛǉǳƛŘ ƭŜǾŜƭ ƻŦ ǘƘŜ ǎƻǳǊŎŜ ǾŜǎǎŜƭΦ ¢ƘŜ 
ŜƴǝǊŜ tǳǊƎŜǊ Ƴŀƛƴ ǾŜǎǎŜƭ Ƴǳǎǘ ōŜ ŬƭƭŜŘ ǿƛǘƘ ƭƛǉǳƛŘ όŎƻǾŜǊƛƴƎ ǘƘŜ ŎƻƭƭŜŎǝƴƎ ŎƘŀƳōŜǊύΣ ŀƴŘ ǎǳŶŎƛŜƴǘ ǎǘŀǝŎ 
ƘŜŀŘ όƳƛƴƛƳǳƳ ƻŦ нлΩΩ ōŜƭƻǿ ƭƻǿŜǎǘ ƭƛǉǳƛŘ ƭŜǾŜƭύ ōŜ ŀǾŀƛƭŀōƭŜ ǘƻ ǇǊƻǾƛŘŜ ƎƻƻŘ ŎƛǊŎǳƭŀǝƻƴΦ 

t¦wWw 

t¦w 
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

     ом       ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ                                             солΦоттΦллрл                               

Lƴǎǘŀƭƭŀǝƻƴ DǳƛŘŜ όCƛŜƭŘ tƛǇƛƴƎύ 

aǳƭǝǇƭŜ tƻƛƴǘǎ 

aǳƭǝǇƭŜ ǇǳǊƎŜ Ǉƻƛƴǘǎ Ƴŀȅ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀ ǎƛƴƎƭŜ tǳǊƎŜǊΣ ŀǎ ǎƘƻǿƴ ŀōƻǾŜΦ  όbƻǘŜ ǘƘŀǘ ƻƴ ƘŀƭƻŎŀǊōƻƴ 
ǎȅǎǘŜƳǎ ǘƘŜ ƻǇǝƳŀƭ ǇǳǊƎŜ Ǉƻƛƴǘ ƭƻŎŀǝƻƴǎ Ƴŀȅ ŘƛũŜǊ ǎƻƳŜǿƘŀǘΦύ  !ŘƧǳǎǘŀōƭŜ ŎƻƴǘǊƻƭǎΣ ǎǳŎƘ ŀǎ ǘƘŜ t¦w-оΣ 
t¦w-млΣ ŀƴŘ t¦w-ол ŎƻƴǘǊƻƭǎ ƻũŜǊŜŘ ōȅ tƘƛƭƭƛǇǎΣ ǎƘƻǳƭŘ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ǇŜǊƳƛǘ ǇǳǊƎŜ Ǉƻƛƴǘǎ ǘƻ ƻǇŜƴ 
ƛƴŘƛǾƛŘǳŀƭƭȅ ŦƻǊ ǳǇ ǘƻ сл ƳƛƴǳǘŜǎΦ  Cƻǳƭ Ǝŀǎ ƅƻǿ ǎƘƻǳƭŘ ōŜ Ŏƻƴǝƴǳƻǳǎ ǘƻ Ƴŀƛƴǘŀƛƴ ǇǊŜǎǎǳǊŜ ƛƴǎƛŘŜ ǘƘŜ 
ŎƻƭƭŜŎǝƴƎ ŎƘŀƳōŜǊΦ  ! ōǊƛŜŦ άƻǾŜǊƭŀǇέ ǝƳŜ ǿƘŜƴ ǘǿƻ ǇǳǊƎŜ Ǉƻƛƴǘǎ ŀǊŜ ƻǇŜƴ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ƛǎ ǇŜǊƳƛǎǎƛōƭŜΦ  
IƻǿŜǾŜǊΣ ōŜŎŀǳǎŜ ǎƭƛƎƘǘ ǇǊŜǎǎǳǊŜ ŘƛũŜǊŜƴŎŜǎ ōŜǘǿŜŜƴ ǇǳǊƎŜ Ǉƻƛƴǘǎ ŎƻǳƭŘ ŜƴŀōƭŜ ŀƛǊ ƻǊ ƴƻƴ-ŎƻƴŘŜƴǎŀōƭŜ 
ƎŀǎŜǎ ǘƻ Ǉŀǎǎ ŦǊƻƳ ƻƴŜ ǇǳǊƎŜ Ǉƻƛƴǘ ǘƻ ŀƴƻǘƘŜǊΣ ƻǾŜǊƭŀǇ ǝƳŜ ǎƘƻǳƭŘ ōŜ ƭƛƳƛǘŜŘ ǘƻ ǘŜƴ ǎŜŎƻƴŘǎ ƻǊ ƭŜǎǎΦ  !ǎƛŘŜ 
ŦǊƻƳ ǘƘƛǎ ōǊƛŜŦ ƻǾŜǊƭŀǇΣ ŀǘ ƭŜŀǎǘ ƻƴŜ ǇǳǊƎŜ Ǉƻƛƴǘ Ƴǳǎǘ ōŜ ƻǇŜƴ ǿƘŜƴŜǾŜǊ ǘƘŜ tǳǊƎŜǊ ƛǎ ǊǳƴƴƛƴƎΦ 

t¦w 

t¦wWw 
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

он        солΦоттΦллрл                                               ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ 

9ƭŜŎǘǊƛŎŀƭ /ƻƳǇƻƴŜƴǘǎ 

aŀǎǘŜǊ /ƻƴǘǊƻƭƭŜǊ ό¦Ǉ ǘƻ о tƻƛƴǘǎύ 

INDEX  DESCRIPTION  TYPE OR 
POLARITY  

  ANALOG INPUTS   

AI 1 Liquid Level Input  [ MIN = 0 -  MAX = 100]  4-20 mA 

AI 2 Suction Temperature Sensor  NTC-10K 

AI 3 Foul Gas Temperature Sensor NTC-10K 

AI 4 Suction Pressure Sensor (Not Used) 0-20 mA 

AI 5-8 Not Used NO 

  DIGITAL INPUTS   

DI 1 On Off Switch N.O. 

DI 2 Emergency Stop N.O. 

DI 3 Start Purge Switch N.O. 

DI 4 Skip Point Switch N.O. 

DI 5-8 Not Used N.C. 

  ANALOG OUTPUTS   

AO 1-4 Not Used NO 

  DIGITAL OUTPUTS   

DO 1 Purge 1 Enable N.O. 

DO 2 Purge 2 Enable N.O. 

DO 3 Purge 3 Enable N.O. 

DO 4 Water Solenoid N.O. 

DO 5 Vent Solenoid N.O. 

DO 6 Liquid Fill Solenoid N.O. 

DO 7 Liquid Drain Solenoid N.O. 

DO 8 Common Alarm N.C. 

NOTES  
INDEX  DESCRIPTION  

E-Stop 
Customer can replace jumper between DI 2 and COM with E-Stop relay/

button if desired.  

Purge 
Switch 

Customer can add buttons for DI 3 and/or DI 4 if desired  

Power 
Supply 

Default Master Controller will take 85-265 V AC, 20 VA, 50/60 Hz 

CAN 
Slave Comms. 

3-strand shielded wire for Communications between controllers ... Daisy 
chain to Slave#1 then Slave#2 

RS485 Customer to field wire in if desired via 3 -strand shielded cable 

RS485 

RS485 Comms. 
Customer to field wire in if desired via 3 -strand shielded cable.  3-strand 

shielded wire for communications with SM-810 or 820 (or Customer's 

PLC system) 

Loss of 
Power 

NOTE: Enclosure to be supplied with Common Alarm circuit going 
through DI 8 (NC) so that alarm is made on loss of power to main 

controller.  

http://www.haphillips.com/index.html
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     оо       ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ                                             солΦоттΦллрл                               

9ƭŜŎǘǊƛŎŀƭ /ƻƳǇƻƴŜƴǘǎ 

{ƭŀǾŜ м /ƻƴǘǊƻƭƭŜǊ ό¦Ǉ ǘƻ мл tƻƛƴǘǎύ 

INDEX  DESCRIPTION  TYPE OR 
POLARITY  

  ANALOG INPUTS   

AI 1-8 Not Used 0-20 mA 

  DIGITAL INPUTS   

DI 1-8 Not Used N.O. 

  ANALOG OUTPUTS   

AO 1-4 Not Used NO 

  DIGITAL OUTPUTS   

DO 1 Purge 4 Enable N.O. 

DO 2 Purge 5 Enable N.O. 

DO 3 Purge 6 Enable N.O. 

DO 4 Purge 7 Enable N.O. 

DO 5 Purge 8 Enable N.O. 

DO 6 Purge 9 Enable N.O. 

DO 7 Purge 10 Enable N.O. 

DO 8 Spare N.C. 

NOTES 
  

INDEX  DESCRIPTION  

        

Power Supply 
Default Slave#1 Controller will take 85 -265 V AC, 20 VA, 50/60 

Hz 

CAN 

Slave Comms. 
3-strand shielded wire for Communications between 

controllers ... Daisy chain to Slave#1 then Slave#2  
 

Jumper between "CAN H" and "CAN R" should be installed on 
slave#1 only if there is no slave #2 controller.  

CAN H - R 120 
This jumper connection only to be added if this MCX08 is the 
only slave controller. Otherwise, the jumper will be added to 

slave controller number 2 (MCX20B). 

ϝbh¢9Υ ŎƻƴƴŜŎǝƻƴ Ƙŀǎ ǘƻ ōŜ ƳŀŘŜ ƻƴ ǘƘŜ ŬǊǎǘ 
ŀƴŘ ƭŀǎǘ ƭƻŎŀƭ ƴŜǘǿƻǊƪ ǳƴƛǘǎΣ ƳŀƪŜ ǘƘŜ ŎƻƴƴŜŎǝƻƴ 
ŀǎ ŎƭƻǎŜ ŀǎ ǇƻǎǎƛōƭŜ ǘƻ ǘƘŜ ŎƻƴƴŜŎǘƻǊΦ 
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

оп        солΦоттΦллрл                                               ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ 

9ƭŜŎǘǊƛŎŀƭ /ƻƳǇƻƴŜƴǘǎ 

{ƭŀǾŜ н /ƻƴǘǊƻƭƭŜǊ ό¦Ǉ ǘƻ ол tƻƛƴǘǎύ 

INDEX  DESCRIPTION  TYPE OR 
POLARITY  

  ANALOG INPUTS   

AI 1-16 Not Used 0-10 V 

  DIGITAL INPUTS   

DI 1-22 Not Used N.O. 

  ANALOG OUTPUTS   

AO 1-6 Not Used 0-10 V 

  DIGITAL OUTPUTS   

DO 1 Purge 11 Enable N.O. 

DO 2 Purge 12 Enable N.O. 

DO 3 Purge 13 Enable N.O. 

DO 4 Purge 14 Enable N.O. 

DO 5 Purge 15 Enable N.O. 

DO 6 Purge 16 Enable N.O. 

DO 7 Purge 17 Enable N.O. 

DO 8 Purge 18 Enable N.O. 

DO 9 Purge 19 Enable N.O. 

DO 10 Purge 20 Enable N.O. 

DO 11 Purge 21 Enable N.O. 

DO 12 Purge 22 Enable N.O. 

DO 13 Purge 23 Enable N.O. 

DO 14 Purge 24 Enable N.O. 

DO 15 Purge 25 Enable N.O. 

DO 16 Purge 26 Enable N.O. 

DO 17 Purge 27 Enable N.O. 

DO 18 Purge 28 Enable N.O. 

DO 19 Purge 29 Enable N.O. 

DO 20 Purge 30 Enable N.O. 

NOTES   

INDEX  DESCRIPTION  

Power Supply 
Default Slave# 2 Controller will take 85 -265 V AC, 31 VA, 50/60 

Hz 

Can H - R 120 

Slave Comms. 
3-strand shielded wire for Communications between controllers ... 

Daisy chain to Slave#1 then Slave#2 

 
Jumper between "CAN H" and "CAN R" should be installed 

ϝbh¢9Υ ŎƻƴƴŜŎǝƻƴ Ƙŀǎ ǘƻ ōŜ ƳŀŘŜ ƻƴ ǘƘŜ ŬǊǎǘ 
ŀƴŘ ƭŀǎǘ ƭƻŎŀƭ ƴŜǘǿƻǊƪ ǳƴƛǘǎΣ ƳŀƪŜ ǘƘŜ ŎƻƴƴŜŎǝƻƴ 
ŀǎ ŎƭƻǎŜ ŀǎ ǇƻǎǎƛōƭŜ ǘƻ ǘƘŜ ŎƻƴƴŜŎǘƻǊΦ 

http://www.haphillips.com/index.html
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

     ор       ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ                                             солΦоттΦллрл                               

9ƭŜŎǘǊƛŎŀƭ /ƻƳǇƻƴŜƴǘǎ 

wŜƳƻǘŜ 5ƛǎǇƭŀȅ όhƴƭȅ ǳǎŜŘ ƻƴ t¦w-мл ϧ t¦w-олύ 
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

ос        солΦоттΦллрл                                               ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ 

9ƭŜŎǘǊƛŎŀƭ CƛŜƭŘ ²ƛǊƛƴƎ 

tŀƴŜƭ CƛŜƭŘ ²ƛǊƛƴƎ 

tƘƛƭƭƛǇǎ !ƛǊ tǳǊƎŜǊ /ƻƴǘǊƻƭ tŀƴŜƭ {ǇŜŎƛŬŎŀǝƻƴǎ 

.ŜŦƻǊŜ ǎƘƛǇƳŜƴǘΣ ŀƭƭ tƘƛƭƭƛǇǎ tǳǊƎŜǊ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ǿƛƭƭ ƛƴŎƭǳŘŜ ǘƘŜ ōŜƭƻǿΥ 

 tǊŜ-ǿƛǊŜŘ ŀƴŘ ƭŀōŜƭŜŘ ǘŜƳǇŜǊŀǘǳǊŜ ǎŜƴǎƻǊǎ  

 tǊŜ-ǿƛǊŜŘ ƭƛǉǳƛŘ ƭŜǾŜƭ ǇǊƻōŜ 

 ¢ŜǎǝƴƎ ƻŦ ŦǳƴŎǝƻƴŀƭƛǘȅ ƻŦ ǇǊƻōŜ ǎƛƎƴŀƭΣ ǘŜƳǇŜǊŀǘǳǊŜ ǎŜƴǎƻǊǎΣ ǇŀƴŜƭ ōƻȄ ƭƛƎƘǘǎΣ ǇǳǊƎŜ Ǉƻƛƴǘǎ ŀƴŘ 
ǎƻƭŜƴƻƛŘǎ 

 tǊŜ-{ŜǩƴƎ ƻŦ ƴǳƳōŜǊ ƻŦ ǇǳǊƎŜ ǇƻƛƴǘǎΣ t¦wκt¦wWw ƳƻŘŜƭ ǎŜƭŜŎǝƻƴΣ ǊŜŦǊƛƎŜǊŀƴǘ ƅǳƛŘΣ ǝƳŜΣ         
ŀǳǘƻ-ǝƳŜ ǎŎƘŜŘǳƭŜ ǎŜǘ ǘƻ нпκт 

 tǳǊƎŜǊ ŎŀǘŀƭƻƎ ƛƴǎƛŘŜ ŎƻƴǘǊƻƭ ǇŀƴŜƭ 
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     от       ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ                                             солΦоттΦллрл                               

vǳƛŎƪ {ǘŀǊǘǳǇ DǳƛŘŜ 

.ǳǧƻƴ

κ[ŜǧŜǊ 
aŀƛƴ CǳƴŎǝƻƴ bƻǘŜǎ 

! ¦ǇκLƴŎǊŜŀǎŜ ±ŀƭǳŜ IƻƭŘ ōǳǧƻƴ ŦƻǊ ŀ ŎƻǳǇƭŜ ǎŜŎƻƴŘǎ ǘƻ ǉǳƛŎƪƭȅ ƛƴŎǊŜŀǎŜ ǾŀƭǳŜǎΦ 

. 5ƻǿƴκ5ŜŎǊŜŀǎŜ ±ŀƭǳŜ IƻƭŘ ōǳǧƻƴ ŦƻǊ ŀ ŎƻǳǇƭŜ ǎŜŎƻƴŘǎ ǘƻ ǉǳƛŎƪƭȅ ŘŜŎǊŜŀǎŜ ǾŀƭǳŜǎΦ 

/ {ŎǊƻƭƭ [ŜƊ 
hƴ ǘƘŜ ǊŜƳƻǘŜ ŘƛǎǇƭŀȅΣ ǘƘƛǎ ƎǊŜŜƴ ōǳǧƻƴ ǿƛǘƘ ōŜ ōŀŎƪƭƛǘ ōȅ ŀƴ [95 ǿƘŜƴ ǘƘŜ tǳǊƎŜǊ ƛǎ ƛƴ Ǌǳƴ 

ƳƻŘŜΦ ¢ƘŜǊŜ ƛǎ ŀƭǎƻ ŀ ǎŜǇŀǊŀǘŜ [95 ƛƴŘƛŎŀǘƻǊ ƭƛƎƘǘ ōǳƛƭǘ ƛƴǘƻ ǘƘŜ ŜƴŎƭƻǎǳǊŜΩǎ ŦǊƻƴǘ ŘƻƻǊΦ 

5 {ŎǊƻƭƭ wƛƎƘǘ 
hƴ ǘƘŜ ǊŜƳƻǘŜ ŘƛǎǇƭŀȅΣ ǘƘƛǎ ǊŜŘ ōǳǧƻƴ ǿƛǘƘ ōŜ ōŀŎƪƭƛǘ ōȅ ŀƴ [95 ǿƘŜƴ ǘƘŜ tǳǊƎŜǊ ƛǎ ƛƴ ŀƭŀǊƳ 

ƳƻŘŜΦ ¢ƘŜǊŜ ƛǎ ŀƭǎƻ ŀ ǎŜǇŀǊŀǘŜ [95 ƛƴŘƛŎŀǘƻǊ ƭƛƎƘǘ ōǳƛƭǘ ƛƴǘƻ ǘƘŜ ŜƴŎƭƻǎǳǊŜΩǎ ŦǊƻƴǘ ŘƻƻǊΦ 

9 9ƴǘŜǊκ!ǇǇƭȅ 9ƴǘǊȅ 
tǊŜǎǎ ƻǊ IƻƭŘ ǘƘŜ ŜƴǘŜǊ ōǳǧƻƴ ǘƻ ōǊƛƴƎ ǳǇ ƭƻƎƛƴ ƳŜƴǳΦ 

hƴ ǘƘŜ ǊŜƳƻǘŜ ŘƛǎǇƭŀȅΣ ǘƘƛǎ ƻǊŀƴƎŜ ōǳǧƻƴ ǿƛǘƘ ōŜ ōŀŎƪƭƛǘ ōȅ ŀƴ [95 ǿƘŜƴ ǘƘŜ tǳǊƎŜǊ Ƙŀǎ ǇƻǿŜǊΦ 

C 9Ȅƛǘ IƻƭŘ Řƻǿƴ ǘƘŜ 9Ȅƛǘ ōǳǧƻƴ ǘƻ ǎŜŜ ŀŎǝǾŜ ŀƭŀǊƳ ŘŜǘŀƛƭ ƭƛǎǘΦ 

tƘƛƭƭƛǇǎ tǳǊƎŜǊ /ƻƴǘǊƻƭǎ vǳƛŎƪ {ǘŀǊǘ-¦Ǉ DǳƛŘŜ 

мΦ  CƛŜƭŘ ǿƛǊŜ ǎŜƴǎƻǊǎ ŀƴŘ ǎƻƭŜƴƻƛŘǎ ǘƻ ŎƻƴǘǊƻƭ ǇŀƴŜƭ όǎŜŜ ǇŀƎŜ п ŦƻǊ ǊŜŦŜǊŜƴŎŜύΦ LŦ ŘŜǎƛǊŜŘΣ ŎǳǎǘƻƳŜǊ Ŏŀƴ ǿƛǊŜ 9-
{ǘƻǇ ŀƴŘκƻǊ wŜƳƻǘŜ hƴκhũ ŦŜŀǘǳǊŜΦ 

нΦ  tƻǿŜǊ ǳǇ ŎƻƴǘǊƻƭǎ όŘƛǎŎƻƴƴŜŎǘ ǎǿƛǘŎƘ ƻƴ ŦǊƻƴǘ ŘƻƻǊ ƛǎ ŘŜŦŜŀǘŀōƭŜ ǘȅǇŜύ 

оΦ  LŦ ǊŜƳƻǘŜ ŘƛǎǇƭŀȅ ŘƻŜǎƴΩǘ ƭƻŀŘ ǇǊƻƎǊŀƳ ǿƛǘƘ ƘƻƳŜ ǎŎǊŜŜƴ όǎƘƻǳƭŘ ǎŜŜ ǘƘŜ tƘƛƭƭƛǇǎ [ƻƎƻ ǿƘŜƴ ƻƴ ǘƘŜ IƻƳŜ 
ǎŎǊŜŜƴύΣ ǇǊŜǎǎ 9ƴǘŜǊ ƻƴ ά!ǇǇƭƛŎŀǝƻƴέ ǘƻ ǎȅƴŎƘǊƻƴƛȊŜ ǊŜƳƻǘŜ ŘƛǎǇƭŀȅ ǿƛǘƘ ƳŀǎǘŜǊ ŎƻƴǘǊƻƭƭŜǊΦ ¸ƻǳ Ŏŀƴ ǳǎŜ 
ŜƛǘƘŜǊ ǘƘŜ ǎŎǊŜŜƴ ƻƴ ǘƘŜ ƳŀǎǘŜǊ ŎƻƴǘǊƻƭƭŜǊ όǿƛǘƘƛƴ ǘƘŜ ŜƴŎƭƻǎǳǊŜύ ŀƴŘκƻǊ ǘƘŜ ǊŜƳƻǘŜ ŘƛǎǇƭŀȅ ǘƻ ŎŀǊǊȅ ǘƘŜ ǊŜǎǘ 
ƻŦ ǘƘŜ ǇǊƻŎŜǎǎΦ tƭŜŀǎŜ ƴƻǘŜ ǘƘŀǘ ǘƘŜ ǊŜƳƻǘŜ ŘƛǎǇƭŀȅ ŀƴŘ ǘƘŜ Ƴŀƛƴ ŎƻƴǘǊƻƭƭŜǊ Ŏŀƴ ƻǇŜǊŀǘŜ ƛƴŘŜǇŜƴŘŜƴǘƭȅ όǘǿƻ 
ŘƛũŜǊŜƴǘ ǳǎŜǊǎ ŎƻǳƭŘ ōŜ ƳŀƪƛƴƎ ŎƘŀƴƎŜǎ ŀǘ ǘƘŜ ǎŀƳŜ ǝƳŜ ƛŦ ŘŜǎƛǊŜŘύΦ 

пΦ  tǊŜǎǎ ŜƴǘŜǊ ŦǊƻƳ Ƴŀƛƴ ƳŜƴǳ ǘƻ ōǊƛƴƎ ǳǇ ǇŀǊŀƳŜǘŜǊ ƭƛǎǘΣ ǘƘŜƴ ǎŜƭŜŎǘ [ƻƎƛƴΦ  ¦ǎŜ ǘƘŜ ǳǇκŘƻǿƴ ŀǊǊƻǿǎ ǘƻ ŜƴǘŜǊ 
ǇŀǎǎŎƻŘŜ άнллέΣ ǘƘŜƴ ŜƴǘŜǊΦ  όн tŀǎǎŎƻŘŜǎ ŀǾŀƛƭŀōƭŜ ƭŜǾŜƭ млл ŀƴŘ ƭŜǾŜƭ нллύ 

рΦ {ŜƭŜŎǘ hǇŜǊŀǝƻƴǎ ŀƴŘ ǇǊŜǎǎ ŜƴǘŜǊΦ /ƘŜŎƪ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ {ȅǎǘŜƳ hǇŜǊŀǝƻƴ {ǿƛǘŎƘ ƛǎ ǎŜǘ ǘƻ ƻũ όǘƘƛǎ ǿƛƭƭ ƪŜŜǇ 
ǘƘŜ ǳƴƛǘ ŦǊƻƳ ǇǳǊƎƛƴƎύΦ 

  ŀΦ  {ŎǊƻƭƭ ŀƴŘ ǎŜƭŜŎǘ {ŜǉǳŜƴŎŜ aƻŘŜΥ 
   ƛΦ  {ŜƭŜŎǘ ŘŜǎƛǊŜŘ ǎŜǉǳŜƴŎŜ ƳƻŘŜ ό{ŜŜ ǇŀǊŀƳŜǘŜǊ ƭƛǎǘ ǘŀōƭŜ ŦƻǊ ŘŜǘŀƛƭǎ ŀōƻǳǘ !ǳǘƻ ŀƴŘ aŀƴǳŀƭ  
    ǎŜǉǳŜƴŎŜǎύ  tǊŜǎǎ ά·έ ǘƻ ǊŜǘǳǊƴ ǘƻ hǇŜǊŀǝƻƴǎ ǎŎǊŜŜƴ 
 

http://www.haphillips.com/index.html
mailto:info@haphillips.com


 

VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

оу        солΦоттΦллрл                                               ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ 

vǳƛŎƪ {ǘŀǊǘǳǇ DǳƛŘŜ 

        ōΦ {ŎǊƻƭƭ ŀƴŘ ǎŜƭŜŎǘ {ȅǎǘŜƳ ¢ȅǇŜ 

ƛΦ{Ŝǘ ǘƻ tǳǊƎŜǊΣ tǳǊ WǊ ƻǊ CǊŜƻƴ ŦƻǊ ȅƻǳ ŘŜǎƛǊŜŘ ŀǇǇƭƛŎŀǝƻƴ  
ƛƛΦ¢Ƙƛǎ ǿƛƭƭ ŀŘƧǳǎǘ ȅƻǳǊ ƻǳǘǇǳǧŜŘ ŎŀƭŎǳƭŀǝƻƴǎ  

ƛƛƛΦtǊŜǎǎ · ǘƻǊŜǘǳǊƴ ǘƻ hǇŜǊŀǝƻƴǎ ǎŎǊŜŜƴ  
ŎΦtǊŜǎǎ · ǘƻ ǊŜǘǳǊƴ ǘƻ aŀƛƴ aŜƴǳ  

сΦ{ŜƭŜŎǘ/ƻƴŬƎǳǊŀǝƻƴΥ  
ŀΦ{ŜƭŜŎǘtǳǊƎŜ tƻƛƴǘǎΥ  

ƛΦ¢ŜƭƭaŀǎǘŜǊŎƻƴǘǊƻƭƭŜǊ ƛŦ ȅƻǳ ƘŀǾŜŀƴȅ 9ȄǇŀƴǎƛƻƴaƻŘǳƭŜǎƛƴǎǘŀƭƭŜŘΥ  
мΦо tƻƛƴǘ tǳǊƎŜǊ Ҧ bƻ 9ȄǇŀƴǎƛƻƴ aƻŘǳƭŜǎ ƛƴǎǘŀƭƭŜŘ  

 нΦмл tƻƛƴǘ tǳǊƎŜǊ Ҧ  ̧ ŜǎΣ 9ȄǇŀƴǎƛƻƴƳƻŘǳƭŜ м ƛƴǎǘŀƭƭŜŘ  
оΦол tƻƛƴǘ tǳǊƎŜǊ Ҧ  ̧ ŜǎΣ 9ȄǇŀƴǎƛƻƴ aƻŘǳƭŜ м ϧ н ƛƴǎǘŀƭƭŜŘ  

ƛƛΦ{ŜƭŜŎǘκǎŜǘ ǘƻǘŀƭ ƴǳƳōŜǊ ƻŦ ǇǳǊƎŜ Ǉƻƛƴǘǎ ƛƴǎǘŀƭƭŜŘΦ  
ƛƛƛΦtǊŜǎǎ · ǘƻ ǊŜǘǳǊƴ ǘƻŎƻƴŬƎǳǊŀǝƻƴ ƳŜƴǳΦ  

ōΦ{ŜƭŜŎǘtǳǊƎŜ ¢ƛƳŜǎΥ  

ƛΦ{ŜǘŘŜǎƛǊŜŘǝƳŜǘƻ ōŜ ǎǇŜƴǘ ƻƴŜŀŎƘ ǇǳǊƎŜ ǇƻƛƴǘόƻǊ ƪŜŜǇ ŀǘ ŦŀŎǘƻǊȅŘŜŦŀǳƭǘ ƻŦ мр    
         ƳƛƴǳǘŜǎ ŦƻǊ ŜŀŎƘ Ǉƻƛƴǘ ƛŦ ŀŎŎŜǇǘŀōƭŜύΦ  

ƛƛΦtǊŜǎǎ · ǘƻ ǊŜǘǳǊƴ ǘƻ ŎƻƴŬƎǳǊŀǝƻƴ ƳŜƴǳ  

ŎΦ{ŜƭŜŎǘ{ƳŀǊǘ 5ŜǘŜŎǘόƛŦ ŘŜǎƛǊŜŘύΥ  

ƛΦhƴƭȅ ƴŜŜŘ ǘƻ ŜƴǘŜǊ ƛƴǘƻ ǘƘƛǎ ƳŜƴǳ ƛŦ ȅƻǳ ǿŀƴǘ ǘƻ ƳŀƪŜ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ ŦŀŎǘƻǊȅ  

     ǊŜŎƻƳƳŜƴŘŜŘ ǎŜǩƴƎǎΦtƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǇŀǊŀƳŜǘŜǊ /оп ƛƴ ǇŀǊŀƳŜǘŜǊ ƭƛǎǘ ŦƻǊ ŘŜǎŎǊƛǇǝƻƴ ƻŦ  
        ǎƳŀǊǘ ŘŜǘŜŎǘ ŦŜŀǘǳǊŜ ŀƴŘ ǇŀǊŀƳŜǘŜǊ ŘŜǘŀƛƭǎΦ  

ŘΦ{ŜƭŜŎǘ²ŀǘŜǊ {ƻƭŜƴƻƛŘόƛŦ ŘŜǎƛǊŜŘύΥ  

ƛΦ¢ǳǊƴ hƴκhũ!ǳǘƻ CƭǳǎƘόaŀƴǳŀƭƭȅ ƅǳǎƘŜǎ ōǳōōƭŜǊ ŦƻǊ ǎŜǘ ǝƳŜΣ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ Ŭƭƭ ōǳōōƭŜǊ  
         ŦƻǊ ǘƘŜ ŬǊǎǘ ǝƳŜύΦ  

ƛƛΦ{Ŝǘ ŀƳƻǳƴǘ ƻŦ ǝƳŜ!ǳǘƻ CƭǳǎƘǘŀƪŜǎ ǇƭŀŎŜΦ  

ƛƛƛΦ{Ŝǘ ŀƳƻǳƴǘ ƻŦ ǝƳŜ ǿŀǘŜǊ ǎƻƭŜƴƻƛŘ ƛǎ ƻǇŜƴ ōŜŦƻǊŜ ǾŜƴǝƴƎ ōŜƎƛƴǎόȅƻǳ Ƴŀȅ ƴŜŜŘ ǘƻ 
ƛƴŎǊŜŀǎŜ ǘƘƛǎ ŀƳƻǳƴǘ ƻŦ ǝƳŜ ƛŦ ȅƻǳǊ ǿŀǘŜǊ ǎƻƭŜƴƻƛŘ ƛǎ ƭƻŎŀǘŜŘ ŦŀǊ ŀǿŀȅύΦ  

ƛǾΦ{Ŝǘ ŀƳƻǳƴǘ ƻŦ ǝƳŜ ǿŀǘŜǊ ǎƻƭŜƴƻƛŘ ƛǎ ƻǇŜƴ ŀƊŜǊ ǇǳǊƎƛƴƎ Ƙŀǎ ŎƻƳǇƭŜǘŜŘόȅƻǳƳŀȅ ƴŜŜŘ ǘƻ  
ƛƴŎǊŜŀǎŜ ǘƘƛǎ ŀƳƻǳƴǘ ƻŦ ǝƳŜ ƛŦ ȅƻǳ ƘŀǾŜ ŀƴ ƻǾŜǊǎƛȊŜŘ ǿŀǘŜǊ ōǳōōƭŜǊκǊŜǎŜǊǾƻƛǊύΦ  

ǾΦ{Ŝǘ ƳƛƴƛƳǳƳŘǳǊŀǝƻƴƻŦ ǝƳŜ ǿŀǘŜǊ ǎƻƭŜƴƻƛŘ ƛǎ ƻǇŜƴ ŦƻǊόǘƘƛǎ ǎƘƻǳƭŘ ōŜ ǎŜǘ ǎƻ ǘƘŀǘ ȅƻǳ  
ŀŘŜǉǳŀǘŜƭȅŎȅŎƭŜ ŜƴƻǳƎƘ ǿŀǘŜǊ ǘƘǊƻǳƎƘ ȅƻǳǊ ōǳōōƭŜǊŜŀŎƘ ǝƳŜ ƛƴ ƻǊŘŜǊ ǘƻ ƪŜŜǇ ƛǘ 
άŦǊŜǎƘέύΦ  

ǾƛΦ{Ŝǘ ŀƳƻǳƴǘ ƻŦ ǝƳŜ ōŜǘǿŜŜƴ!ǳǘƻ CƭǳǎƘΦ  όLŦ ōǳōōƭŜǊ Ƙŀǎ ƴƻǘ ǊŜŎŜƛǾŜŘ ŀƴȅ ŦǊŜǎƘ ǿŀǘŜǊ 
ǿƛǘƘƛƴǘƘƛǎ ǝƳŜΣǿŀǘŜǊ ǎƻƭŜƴƻƛŘ ǿƛƭƭ ŀǳǘƻƳŀǝŎŀƭƭȅ ǘǳǊƴ ƻƴ ŀƴŘ ƅǳǎƘ ŦǊŜǎƘ ǿŀǘŜǊ ǘƘǊƻǳƎƘ 
ǘƘŜ ōǳōōƭŜǊΦ ¢Ƙƛǎ Ŏŀƴ ōŜ ǳǎŜŦǳƭ ǘƻ ƘŜƭǇ ǇǊŜǾŜƴǘ ŎŀƭŎƛŬŎŀǝƻƴ ōǳƛƭŘǳǇ ŘǳŜ ǘƻ ŜǾŀǇƻǊŀǝƻƴΦύ  

ǾƛƛΦtǊŜǎǎ · ǘƻ ǊŜǘǳǊƴ ǘƻ ŎƻƴŬƎǳǊŀǝƻƴ ƳŜƴǳ ŀƴŘ tǊŜǎǎ · ǘƻ ǊŜǘǳǊƴ ǘƻ aŀƛƴ ƳŜƴǳ  

http://www.haphillips.com/index.html
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vǳƛŎƪ {ǘŀǊǘǳǇ DǳƛŘŜ 

 

 

тΦ{ŜƭŜŎǘ/ƻƳƳƛǎǎƛƻƴƛƴƎ  

    ŀΦ {Ŝǘ ƳŀȄ ǝƳŜ ŦƻǊ ŜŀŎƘƻǳǘǇǳǘ ǘƻ ōŜ ŜƴŜǊƎƛȊŜŘκǘŜǎǘŜŘΦ  

   ōΦ ¢Ŝǎǘ ǿŀǘŜǊ ǎƻƭŜƴƻƛŘ ōȅ ŎƘŀƴƎƛƴƎ ŦǊƻƳ !ǳǘƻ ǘƻ aŀƴǳŀƭΦ  

   ŎΦ ¢ŜǎǘǾŜƴǘǎƻƭŜƴƻƛŘ ōȅ ŎƘŀƴƎƛƴƎ ŦǊƻƳ !ǳǘƻ ǘƻ aŀƴǳŀƭ όbh¢9Υ ǘƘƛǎ ǿƛƭƭ ƻǇŜƴ ǾŜƴǘ ǎƻƭŜƴƻƛŘΣ ƛŦ   
   ǊŜŦǊƛƎŜǊŀƴǘ ƛǎ ǇǊŜǎŜƴǘ ǘƘƛǎ ŎƻǳƭŘ ŎŀǳǎŜ ŀƳƳƻƴƛŀ ǘƻ ōŜ ǇǳǊƎŜŘ ƛƴǘƻ ǘƘŜ ōǳōōƭŜǊΦ aŀƪŜ ǎǳǊŜ ǿŀǘŜǊ ƛǎ 
   ǇǊŜǎŜƴǘ ƛƴ ōǳōōƭŜǊ ōŜŦƻǊŜ ǘŜǎǝƴƎΦύ tƭŜŀǎŜ ƴƻǘŜ ǘƘŀǘ ŦƻǊ ǎŀŦŜǘȅ ǊŜŀǎƻƴǎ ǘƘŜ ǿŀǘŜǊ ǎƻƭŜƴƻƛŘ ǿƛƭƭ ōŜ  
   ŜƴŜǊƎƛȊŜŘ ǿƘŜƴŜǾŜǊ ǘƘŜ ǾŜƴǘ ƛǎ ŜƴŜǊƎƛȊŜŘΣ ŀƴŘ ƛǘ ǿƛƭƭ ǊŜƳŀƛƴ ƻƴ ŦƻǊ ŀ ǿƘƛƭŜ ŀƊŜǊ ǘƘŜ ǾŜƴǘ ǎƻƭŜƴƻƛŘ Ƙŀǎ 
   ǘǳǊƴŜŘ ƻũΦ 

   ŘΦ wŜǇŜŀǘ ǇǊƻŎŜǎǎ ŦƻǊ ǘŜǎǝƴƎ ƻǳǘǇǳǘ ǘƻ ƭƛǉǳƛŘ Ŭƭƭ ǎƻƭŜƴƻƛŘΣ ƭƛǉǳƛŘ ŘǊŀƛƴΣ ŎƻƳƳƻƴ ŀƭŀǊƳΣ ŀƴŘ ŜŀŎƘ 
   ǇǳǊƎŜ Ǉƻƛƴǘ ǘƻ ƳŀƪŜ ǎǳǊŜ ŜŀŎƘ ŎƻƴǘŀŎǘ ƛǎ ǿƛǊŜŘκŦǳƴŎǝƻƴƛƴƎ ŎƻǊǊŜŎǘƭȅΦ  

   ŜΦ hƴŎŜ ŎƻƳǇƭŜǘŜΣ ǇǊŜǎǎ · ǘƻ ǊŜǘǳǊƴ ǘƻ aŀƛƴ aŜƴǳ  
уΦ{ŜƭŜŎǘ{ŜǊǾƛŎŜ  

ŀΦ{ŜƭŜŎǘw¢/ {ŜǘǳǇ  

ōΦ{Ŝǘ 5ŀǘŜ ŀƴŘ ¢ƛƳŜ  

ŎΦ· ǘƻ Ǝƻ ōŀŎƪ ǘƻ Ƴŀƛƴ ƳŜƴǳ  

bƻǘŜΥ ǇƭŜŀǎŜ ƴƻǘŜ ǘƘŀǘ ǘƘŜ w¢/ ǝƳŜ ŎƭƻŎƪǎ ǿƛƭƭ ƴƻǘ ŀǳǘƻƳŀǝŎŀƭƭȅ ǳǇŘŀǘŜ ǿƛǘƘ5ŀȅƭƛƎƘǘ ǎŀǾƛƴƎǎ ǝƳŜ 
ŎƘŀƴƎŜǎΣ ǎƻ ōŜ ǎǳǊŜ ǘƻ ƳŀƪŜ ŎƘŀƴƎŜǎ ƛŦκŀǎ ƴŜŜŘŜŘΦ  

фΦ{ŜƭŜŎǘ!ǳǘƻ ¢ƛƳŜ {ŎƘŜŘǳƭŜΥ  

ŀΦ{Ŝǘ ǎŎƘŜŘǳƭŜόǎύŦƻǊ ǎǘŀǊǘ ŀƴŘ ŜƴŘ ǝƳŜǎ ŦƻǊ ŜŀŎƘ Řŀȅ ƻŦ ǘƘŜ ǿŜŜƪΦ tƭŜŀǎŜ ƴƻǘŜ ǘƘŀǘ ǝƳŜ   
   ǎŎƘŜŘǳƭŜ ƛǎ ƛƴ нпƘǊ ŦƻǊƳŀǘόǎŜŜ ōŜƴŜŀǘƘ ŎƻƴǾŜǊǎƛƻƴ ǘŀōƭŜ ƛŦ ŘŜǎƛǊŜŘύΦLŦ ȅƻǳ ǿŀƴǘ ǘƻ ǘǳǊƴ ŀ Řŀȅ ƻũΣ 
   ƪŜŜǇ ŘŜŎǊŜŀǎƛƴƎ ǘƘŜ ǝƳŜ ǳƴǝƭ ȅƻǳ ǊŜŀŎƘ άhũέΦ  

ƛΦtƭŜŀǎŜ ƴƻǘŜ ǘƘŀǘ ȅƻǳ Ŏŀƴ ƘŀǾŜ ǳǇ ǘƻ όоύ ǎŜǇŀǊŀǘŜκƛƴŘŜǇŜƴŘŜƴǘ Ǌǳƴ ǿƛƴŘƻǿǎ ŦƻǊ ŜŀŎƘ 
Řŀȅ ƻŦ ǘƘŜ ǿŜŜƪΦ 9ȄŀƳǇƭŜΣ ōȅ ǳǎƛƴƎ ǘƘŜ о ŘƛũŜǊŜƴǘ ǎŎƘŜŘǳƭŜǎΣ ȅƻǳ Ŏŀƴ ƘŀǾŜ ŜǾŜǊȅ 
aƻƴŘŀȅ Ǌǳƴ ŦǊƻƳ тŀƳ ǘƻ bƻƻƴΣ ǘŀƪŜ ŀ ōǊŜŀƪΣ ǘǳǊƴ ōŀŎƪ ƻƴ ŀƴŘ Ǌǳƴ ŦǊƻƳ нǇƳ-пǇƳΣ 
ǘŀƪŜ ŀƴƻǘƘŜǊ ōǊŜŀƪ ŀƴŘ ǘƘŜƴ Ǌǳƴ ŦǊƻƳ сǇƳ-фǇƳΦ ¢ƘŜ ŎƻƴǘǊƻƭƭŜǊƛǎ ǇǊƻǾƛŘŜŘŦŀŎǘƻǊȅ 
ŘŜŦŀǳƭǘ ǿƛǘƘ ƻƴƭȅ ǘƘŜ ŬǊǎǘ ǿƛƴŘƻǿ όǎŜŜ ά!ǳǘƻ {ŎƘŜŘǳƭŜ мέŦƻǊ ǘƘŜ ŬǊǎǘ ǿƛƴŘƻǿύ ǎŜǘ ǘƻ 
Ǌǳƴ ŦǊƻƳ у !a ǘƻ р taΦ  

мΦ LŦ ŘŜǎƛǊŜŘΣ ǎŜǘǎŜǇŀǊŀǘŜ ƛƴŘŜǇŜƴŘŜƴǘ ǎŜŎƻƴŘǝƳŜ ǿƛƴŘƻǿ ǘƻ Ǌǳƴ ǘƘŜ tǳǊƎŜǊ  
нΦ LŦ ŘŜǎƛǊŜŘΣ ǎŜǘ ǎŜǇŀǊŀǘŜ ƛƴŘŜǇŜƴŘŜƴǘ ǘƘƛǊŘ ǎŎƘŜŘǳƭŜǘƻ Ǌǳƴ ǘƘŜ tǳǊƎŜǊ  

      млΦ[ŀǎǘƭȅ ƛŦ ǊŜŀŘȅ ǘƻ Ǌǳƴ ǳƴƛǘ ǘǳǊƴ ƛƴǘŜǊƴŀƭ ŀƴŘ ŜȄǘŜǊƴŀƭ ǎǿƛǘŎƘ ǘƻ άhƴκwǳƴέΥ  

ŀΦ{ǿƛǘŎƘ ŜȄǘŜǊƴŀƭǎǿƛǘŎƘ ƻƴ ŦǊƻƴǘ ƻŦ ǇŀƴŜƭǘƻ άhƴκwǳƴέ  
ōΦ{ŜƭŜŎǘhǇŜǊŀǝƻƴǎ  

ƛΦ/ƘŀƴƎŜ ŦǊƻƳ άhũέ ǘƻ άhƴέ  

ммΦ¢ƘŜ ƻǇŜǊŀǝƻƴ ǎŜǉǳŜƴŎŜ ǿƛƭƭ ŎƻƳƳŜƴŎŜŀƴŘ ƎǊŜŜƴ ƭƛƎƘǘ ƻƴ ǊŜƳƻǘŜ ŘƛǎǇƭŀȅ ǿƛƭƭ ƭƛƎƘǘ ǳǇΦ  

http://www.haphillips.com/index.html
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t¦w 
/hb5L¢LhbΥ /!¦{9 κ {h[¦¢Lhb 

¦ƴƛǘ ŘƻŜǎ ƴƻǘ ǊŜŀŎƘ ǎǳŎǝƻƴ ǘŜƳǇŜǊŀǘǳǊŜ  aŀƛƴ ǎǳŎǝƻƴ ǾŀƭǾŜ ƴƻǘ ƻǇŜƴ 

 [ƛǉǳƛŘ ŦŜŜŘ ƻǊƛŬŎŜ ŎƭƻƎƎŜŘ 

 Lƴ ƎǊŀǾƛǘȅ ŀǇǇƭƛŎŀǝƻƴǎΣ ƭƛǉǳƛŘ ŦŜŜŘ ƻǊƛŬŎŜ ƴƻǘ ǊŜƳƻǾŜŘ 

!ƳƳƻƴƛŀ ŜǎŎŀǇŜǎ ǘƘǊƻǳƎƘ ǾŜƴǘ ǎƻƭŜƴƻƛŘ  ¢ƘŜ Ŧƻǳƭ Ǝŀǎ ŎƻƴƴŜŎǝƻƴ ǘƻ ǇǳǊƎŜ Ǉƻƛƴǘǎ ƛǎ ƴƻǘ ƻǇŜƴ ǘƻ ŀǘ ƭŜŀǎǘ ƻƴŜ 
ǇǳǊƎŜ Ǉƻƛƴǘ 

 tǊƻōŜ ƛƴŎƻǊǊŜŎǘƭȅ ǊŜŀŘƛƴƎ ƭƻǿ Ǉƻǎƛǝƻƴ 

 ±Ŝƴǘ ǎƻƭŜƴƻƛŘ ƭŜŀƪǎ 

 [ƛǉǳƛŘ ŦŜŜŘ ƻǊƛŬŎŜ ŎƭƻƎƎŜŘ 

±Ŝƴǘ ǎƻƭŜƴƻƛŘ ŜƴŜǊƎƛȊŜǎ όǾŜƴǘ ƭƛƎƘǘ 
ƛƭƭǳƳƛƴŀǘŜǎύΣ ōǳǘ ƴƻ Ǝŀǎ ǾŜƴǘǎ 

 ±Ŝƴǘ ƻǊƛŬŎŜ ŎƭƻƎƎŜŘ 

 Cŀǳƭǘȅ ǾŜƴǘ ǎƻƭŜƴƻƛŘ Ŏƻƛƭ 

±Ŝƴǘ ǎƻƭŜƴƻƛŘ ƴŜǾŜǊ ƻǇŜƴǎ 

ό±Ŝƴǘ ƭƛƎƘǘ ƴŜǾŜǊ ƛƭƭǳƳƛƴŀǘŜǎύ 

 bƻ ŀƛǊ ƛƴ ǎȅǎǘŜƳ 

 tǊƻōŜ ǎǘǳŎƪ ƛƴ ƘƛƎƘ Ǉƻǎƛǝƻƴ 

9ȄǇŀƴǎƛƻƴ ǎƻƭŜƴƻƛŘ ƴŜǾŜǊ ƻǇŜƴǎ ό9ȄǇŀƴǎƛƻƴ 
ƭƛƎƘǘ ƴŜǾŜǊ ƛƭƭǳƳƛƴŀǘŜǎύ 

 aƛǎǎƛƴƎ άŎƻƳǇǊŜǎǎƻǊ ǊǳƴƴƛƴƎέ ǎƛƎƴŀƭ ŦǊƻƳ ǊŜŦǊƛƎŜǊŀǝƻƴ ǎȅǎǘŜƳ 

 tǳǊƎŜǊ /ƻƴǘǊƻƭǎ ƴƻǘ hb 

LƴǘŜǊƴŀƭ ŎƘŀƳōŜǊ [ƛǉǳƛŘ [ŜǾŜƭ ǊŜŀŎƘŜǎ млл҈Σ 
ōǳǘ ŜȄǘŜǊƴŀƭ ŎƘŀƳōŜǊ ŘƻŜǎ ƴƻǘ ŘǊŀƛƴ 

 9ȄǇŀƴǎƛƻƴ ǎƻƭŜƴƻƛŘ Ƴŀȅ ōŜ ŎƭƻƎƎŜŘΦ ¢Ƙƛǎ Ŏŀƴ ōƭƻŎƪ ǘƘŜ ƭƛǉǳƛŘ ƛƴǎƛŘŜ 
ǘƘŜ ƛƴǘŜǊƴŀƭ ŎƘŀƳōŜǊ ŦǊƻƳ ŜƴǘŜǊƛƴƎ ƻǳǘǎƛŘŜ ŎƘŀƳōŜǊ 

¢ǊƻǳōƭŜǎƘƻƻǝƴƎ 

t¦wWw 

/hb5L¢LhbΥ /!¦{9 κ {h[¦¢Lhb 

¦ƴƛǘ ŘƻŜǎ ƴƻǘ ǊŜŀŎƘ ǎǳŎǝƻƴ ǘŜƳǇŜǊŀǘǳǊŜ  aŀƛƴ ǎǳŎǝƻƴ ǾŀƭǾŜ ƴƻǘ ƻǇŜƴ 

 [ƛǉǳƛŘ ŦŜŜŘ ƻǊƛŬŎŜ ŎƭƻƎƎŜŘ 

!ƳƳƻƴƛŀ ŜǎŎŀǇŜǎ ǘƘǊƻǳƎƘ ǾŜƴǘ ǎƻƭŜƴƻƛŘ  ¢ƘŜ ŦƻǳƭŜŘ Ǝŀǎ ŎƻƴƴŜŎǝƻƴ ǘƻ ǇǳǊƎŜ Ǉƻƛƴǘǎ ƛǎ ƴƻǘ ƻǇŜƴ ǘƻ ŀǘ 
ƭŜŀǎǘ ƻƴŜ ǇǳǊƎŜ Ǉƻƛƴǘ 

 tǊƻōŜ ƛƴŎƻǊǊŜŎǘƭȅ ǊŜŀŘƛƴƎ ƭƻǿ Ǉƻǎƛǝƻƴ 

 ±Ŝƴǘ ǎƻƭŜƴƻƛŘ ƭŜŀƪǎ 

 [ƛǉǳƛŘ ŦŜŜŘ ƻǊƛŬŎŜ ŎƭƻƎƎŜŘ 

±Ŝƴǘ ǎƻƭŜƴƻƛŘ ŜƴŜǊƎƛȊŜǎ όǾŜƴǘ ƭƛƎƘǘ 
ƛƭƭǳƳƛƴŀǘŜǎύΣ ōǳǘ ƴƻ Ǝŀǎ ǾŜƴǘǎ 

 ±Ŝƴǘ ƻǊƛŬŎŜ ŎƭƻƎƎŜŘ 

 Cŀǳƭǘȅ ǾŜƴǘ ǎƻƭŜƴƻƛŘ Ŏƻƛƭ 

±Ŝƴǘ ǎƻƭŜƴƻƛŘ ƴŜǾŜǊ ƻǇŜƴǎ 

ό±Ŝƴǘ ƭƛƎƘǘ ƴŜǾŜǊ ƛƭƭǳƳƛƴŀǘŜǎύ 

 bƻ ŀƛǊ ƛƴ ǎȅǎǘŜƳ 

 tǊƻōŜ ǎǘǳŎƪ ƛƴ ƘƛƎƘ Ǉƻǎƛǝƻƴ 

[ƛǉǳƛŘ ŦŜŜŘ ǎƻƭŜƴƻƛŘ ƴŜǾŜǊ ƻǇŜƴǎ 

όƻƴƭȅ ƴŜŎŜǎǎŀǊȅ ƻƴ It[ ƻǊ tǳƳǇŜŘ 
[ƛǉǳƛŘ CŜŜŘύ 

 aƛǎǎƛƴƎ άŎƻƳǇǊŜǎǎƻǊ ǊǳƴƴƛƴƎέ ǎƛƎƴŀƭ ŦǊƻƳ ǊŜŦǊƛƎŜǊŀǝƻƴ 
ǎȅǎǘŜƳ 

 Cŀǳƭǘȅ ƭƛǉǳƛŘ ŦŜŜŘ ǎƻƭŜƴƻƛŘ Ŏƻƛƭ 

{Ƴŀƭƭ ƻǊƛŬŎŜǎ ŀǊŜ ƪŜȅ ŎƻƳǇƻƴŜƴǘǎ ǳǎŜŘ ƛƴ ǘƘŜ ŀƛǊ tǳǊƎŜǊΦ  !ƴȅ ŘŜōǊƛǎ ƎŜǩƴƎ Ǉŀǎǘ ǘƘŜ ǎǘǊŀƛƴŜǊǎ Ƙŀǎ ǘƘŜ 
ǇƻǘŜƴǝŀƭ ǘƻ ŎƭƻƎ ǘƘŜǎŜ ŀƴŘ ƛƳǇŜŘŜ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜ ǳƴƛǘΦ CƻǊ ǎǳǎǇŜŎǘŜŘ ƛǎǎǳŜǎ ǿƛǘƘ ǘƘŜ tƘƛƭƭƛǇǎ /ƻƴǘǊƻƭǎ 
ǇƭŜŀǎŜ Ŏŀƭƭ IΦ!Φ tƘƛƭƭƛǇǎ 
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aŀƛƴǘŜƴŀƴŎŜκ{ǇŀǊŜ tŀǊǘǎ 

t¦wτ¦ƴƛǘ tǳƳǇ 5ƻǿƴ 

t¦wWwτ¦ƴƛǘ tǳƳǇ 5ƻǿƴ 

мΦ LǎƻƭŀǘŜ ǘƘŜ Cƻǳƭ DŀǎΣ IƛƎƘ ǇǊŜǎǎǳǊŜ ƭƛǉǳƛŘΣ ǾŜƴǘΣ ŀƴŘ ǎǳŎǝƻƴ ƭƛƴŜǎΦ 

нΦ aƻǳƴǘ ŀ ǎŜǊǾƛŎŜ ƘƻǎŜ ƻƴ ǘƘŜ н ŘǊŀƛƴ ŎƻƴƴŜŎǝƻƴǎ ŀǘ ǘƘŜ ōƻǧƻƳ ƻŦ ǘƘŜ tǳǊƎŜǊ ŀƴŘ ŎƻƴƴŜŎǘ ǘƻ ŀ ǇǊƻǘŜŎǘŜŘ ǿŜǘ 
ǎǳŎǝƻƴ ƭƛƴŜ ŎƻƴƴŜŎǝƻƴΦ 

оΦ ²ƘŜƴ ƭƛǉǳƛŘ ƛƴ ōƻǘƘ ŘǊŀƛƴ ŎƻƴƴŜŎǝƻƴǎ ƘŀǾŜ ŘǊŀƛƴŜŘ ǘƻ ǘƘŜ ǎǳŎǝƻƴ ƭƛƴŜ ǘƘŜ tǳǊƎŜǊ ǿƛƭƭ ōŜ ŦǊŜŜ ŀƴŘ ŜƳǇǘȅ ƻŦ 
ƭƛǉǳƛŘΦ 

пΦ /ƘŜŎƪ ǘƻ ƳŀƪŜ ǎǳǊŜ ǘƘŜ ƻƛƭ ŘǊŀƛƴ ǾŀƭǾŜ ƛǎ ƴƻǘ ŦǊƻǎǘŜŘ ŀƴȅƳƻǊŜ ǘƻ ŎƻƴŬǊƳ ƭƛǉǳƛŘ ƛǎ ƴƻǘ ǇǊŜǎŜƴǘΦ 

мΦ {Ƙǳǘ-ƻũ ǘƘŜ ǎǳŎǝƻƴ ƎƭƻōŜ ǾŀƭǾŜ  

нΦ {Ƙǳǘ-ƻũ ǘƘŜ ǎǘƻǇ ǾŀƭǾŜ ƛƴ ǘƘŜ ŀƛǊ ǾŜƴǘ ƭƛƴŜΦ  

оΦ {Ƙǳǘ-ƻũ ƭƛǉǳƛŘ ŦŜŜŘ ǎǘƻǇ ǾŀƭǾŜ ŀƴŘ Ŧƻǳƭ Ǝŀǎ ǎǘƻǇ ǾŀƭǾŜΦ 

пΦ aƻǳƴǘ ŀ ƘƻǎŜ ǘƻ ŜŀŎƘ ƻŦ ǘƘŜ ƴŜŜŘƭŜ ǾŀƭǾŜǎ ƻƴ ǘƘŜ ōƻǧƻƳ ƻŦ ǘƘŜ ǳƴƛǘΣ ŀƴŘ Ǌǳƴ ǘƘŜ ƘƻǎŜǎ ƛƴǘƻ ŀ ōǳŎƪŜǘ ƻŦ 
ǿŀǘŜǊΦ  hƴŜ ŎƻƴƴŜŎǝƻƴ ƛǎ ѻΩΩ ŀƴŘ ǘƘŜ ƻǘƘŜǊ ƛǎ ҃ΩΩΦ  hƴŜ ƻŦ ǘƘŜ ǾŀƭǾŜǎ ŘǊŀƛƴǎ ǘƘŜ ƛƴƴŜǊ ŎƘŀƳōŜǊ ŀƴŘ ǘƘŜ ƻǘƘŜǊ 
ŘǊŀƛƴǎ ǘƘŜ ƻǳǘŜǊ ǾŜǎǎŜƭΦ  hƴŎŜ ǘƘŜ ƘƻǎŜǎ ŀǊŜ ƛƴ ǘƘŜ ōǳŎƪŜǘ ƻŦ ǿŀǘŜǊ ƻǇŜƴ ǘƘŜ ƴŜŜŘƭŜ ǾŀƭǾŜǎ ŀƴŘ ōŜƎƛƴ ǘƻ ŘǊŀƛƴΦ 

рΦ /ƘŜŎƪ ǘƻ ƳŀƪŜ ǎǳǊŜ ǘƘŜ ŘǊŀƛƴ ǾŀƭǾŜǎ ŀǊŜ ƴƻǘ ŦǊƻǎǘŜŘ ŀƴȅƳƻǊŜ ǘƻ ŎƻƴŬǊƳ ƭƛǉǳƛŘ ƛǎ ƴƻǘ ǇǊŜǎŜƴǘΦ 

/ƘŀƴƎŜ ƻǊ wŜƴŜǿ ²ŀǘŜǊ ƛƴ wŜǎŜǊǾƻƛǊ ƻǊ .ǳōōƭŜǊ 

! ǎǘǊƻƴƎ ŀƳƳƻƴƛŀ ƻŘƻǊ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǿŀǘŜǊ ƛƴ ǘƘŜ ǊŜǎŜǊǾƻƛǊ ƻǊ ōǳōōƭŜǊ Ƙŀǎ ŀōǎƻǊōŜŘ ŀƭƭ ǘƘŜ ŀƳƳƻƴƛŀ ǘƘŀǘ ƛǘ Ŏŀƴ 
ŦǊƻƳ ǘƘŜ ǾŜƴǘŜŘ ƎŀǎΦ {ǿƛǘŎƘ ƻũ ǘƘŜ ǳƴƛǘ ŀƴŘ ŘƛǎǇƻǎŜ ƻŦ ǘƘŜ ƻƭŘ ǿŀǘŜǊΣ ŦƻƭƭƻǿƛƴƎ ȅƻǳǊ ƻǊƎŀƴƛȊŀǝƻƴΩǎ ŜǎǘŀōƭƛǎƘŜŘ 
ƎǳƛŘŜƭƛƴŜǎΦ 

 wŜǎŜǊǾƻƛǊ- 9ƳǇǘȅ ǊŜǎŜǊǾƻƛǊ ŀƴŘ ǊŜŬƭƭ ǿƛǘƘ ŦǊŜǎƘ ǿŀǘŜǊΦ 

 .ǳōōƭŜǊ- 5Ǌŀƛƴ ǘƘǊƻǳƎƘ ŘǊŀƛƴ ǇƭǳƎ ƻǊ ōȅ ǊŜƳƻǾƛƴƎ ǘƻǇ ŎŀǇ ŀǎǎŜƳōƭȅ ŀƴŘ ŘǳƳǇƛƴƎ ǿŀǘŜǊ ƻǳǘΦ  wŜŬƭƭ ǿƛǘƘ ŦǊŜǎƘ 
ǿŀǘŜǊΦ  ¢Ƙƛǎ ǇǊƻŎŜǎǎ ƻŎŎǳǊǎ ǿƛǘƘ ǘƘŜ ǳǎŜ ƻŦ ǿŀǘŜǊ ǎƻƭŜƴƻƛŘ ǿƘŜƴ tǳǊƎŜǊ ƛǎ ǾŜƴǝƴƎΦ  LŦ ǘƘŜ tǳǊƎŜǊ Ƙŀǎ ƴƻǘ ǾŜƴǘŜŘ 
ƻǾŜǊ ŀ ǘǿƻ ǿŜŜƪ ǇŜǊƛƻŘ ǿŜ ǊŜŎƻƳƳŜƴŘ ǊǳƴƴƛƴƎ ǿŀǘŜǊ ǘƘǊƻǳƎƘ ǘƘŜ ōǳōōƭŜǊ ǘƻ ŀŘŘ ŦǊŜǎƘ ǿŀǘŜǊΣ ǊŜƳƻǾƛƴƎ ŀƴȅ 
ǇƻǎǎƛōƭŜ ŎƻƴǘŀƳƛƴŀƴǘǎ ǘƘŀǘ Ƴŀȅ ǎǝƭƭ ŜȄƛǎǘΦ  ¢Ƙƛǎ ŀǳǘƻƳŀǝŎ ƅǳǎƘƛƴƎ ƻŦ ŦǊŜǎƘ ǿŀǘŜǊ Ŏŀƴ ōŜ ŀŎƘƛŜǾŜŘ ǳǎƛƴƎ ǘƘŜ 
ŀǳǘƻ ƅǳǎƘ ŦŜŀǘǳǊŜ ƛƴ ǘƘŜ tƘƛƭƭƛǇǎ ǎƳŀǊǘ ŎƻƴǘǊƻƭΦ  

tǊŜǾŜƴǝǾŜ aŀƛƴǘŜƴŀƴŎŜ κ /ƭŜŀƴƛƴƎ {ǘǊŀƛƴŜǊǎ 

{ǘǊŀƛƴŜǊǎ ǎƘƻǳƭŘ ōŜ ƛƴǎǘŀƭƭŜŘ ƻƴ ōƻǘƘ ǘƘŜ ƭƛǉǳƛŘ ŦŜŜŘ ŀƴŘ Ŧƻǳƭ Ǝŀǎ ƭƛƴŜǎΦ  5ǳǊƛƴƎ ƴƻǊƳŀƭ ƻǇŜǊŀǝƻƴ ǘƘŜǎŜ ǎǘǊŀƛƴŜǊǎ 

ǎƘƻǳƭŘ ƘŜƭǇ ŎŀǘŎƘ ŀƴȅ ŘŜōǊƛǎ ǘƘŀǘ ƳƛƎƘǘ ƘŀǾŜ ŀ ŎƘŀƴŎŜ ƻŦ ŎƭƻƎƎƛƴƎ ǘƘŜ ƻǊƛŬŎŜǎΦ  LŦ ǘƘŜ ƭƛǉǳƛŘ ŦŜŜŘ ƻǊƛŬŎŜ ƎŜǘǎ ŎƭƻƎƎŜŘ 

ǘƘŜ ǳƴƛǘ ǿƛƭƭ ƴƻǘ ōŜ ŀōƭŜ ǘƻ ƎŜǘ Řƻǿƴ ǘƻ ǘŜƳǇŜǊŀǘǳǊŜΣ ǿƘƛŎƘ ƛǎ ƛƴŘƛŎŀǘŜŘ ōȅ ƭŀŎƪ ƻŦ ŦǊƻǎǘ ƻƴ ǘƘŜ ǎǳŎǝƻƴ ƭƛƴŜΣ ŀƴŘ ǘƘŜ 

tǳǊƎŜǊ ǿƛƭƭ ƴƻǘ ōŜ ŀōƭŜ ǘƻ ŎƻƴŘŜƴǎŜ ǘƘŜ ŀƳƳƻƴƛŀ ƻǳǘ ƻŦ ǘƘŜ Ŧƻǳƭ ƎŀǎΦ  LŦ ǘƘŜ ŜȄǇŀƴǎƛƻƴ ǎƻƭŜƴƻƛŘ ǿŜǊŜ ǘƻ ƎŜǘ ŎƭƻƎƎŜŘΣ 

ƭƛǉǳƛŘ ŀƳƳƻƴƛŀ ǿƛƭƭ ōŀŎƪ ǳǇ ƛƴ ǘƘŜ ŎƻƭƭŜŎǝƻƴ ŎƘŀƳōŜǊ ŀƴŘ ƻǇŜƴ ǘƘŜ ǾŜƴǘ ǎƻƭŜƴƻƛŘ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ŀƛǊΦ  /ƭŜŀƴƛƴƎ 

ǘƘŜǎŜ ǎǘǊŀƛƴŜǊǎ ǎƘƻǳƭŘ ōŜ ŘƻƴŜ ƻƴ ŀƴ ŀǎ ƴŜŜŘŜŘ ōŀǎƛǎ ŘǳǊƛƴƎ ƴƻǊƳŀƭ ƻǇŜǊŀǝƻƴΦ 

http://www.haphillips.com/index.html
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

пн        солΦоттΦллрл                                               ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ 

aŀƛƴǘŜƴŀƴŎŜκ{ǇŀǊŜ tŀǊǘǎ 

/ƭŜŀƴƛƴƎ hǊƛŬŎŜǎ 

t¦w hǊƛŬŎŜǎ 

t¦wWw hǊƛŬŎŜǎ 

{ǘǊŀƛƴŜǊǎΣ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ǘƘŜ ǳƴƛǘΣ ǎƘƻǳƭŘ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ Ŧƻǳƭ Ǝŀǎ ŀƴŘ ƭƛǉǳƛŘ ŦŜŜŘ ǇƛǇƛƴƎ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜǎŜ ƻǊƛŬŎŜǎ 
ŦǊƻƳ ōŜƛƴƎ ŎƭƻƎƎŜŘΦ    Lƴ ǘƘŜ ŜǾŜƴǘ ǘƘŀǘ ǘƘŜ tǳǊƎŜǊ ƻǊƛŬŎŜǎ ƎŜǘ ŎƭƻƎƎŜŘΣ ǘƘŜ ǳƴƛǘ ǎƘƻǳƭŘ ōŜ ǇǳƳǇŜŘ Řƻǿƴ ŀƴŘ ǘƘŜ 
ŎƭƻƎƎŜŘ ƻǊƛŬŎŜ ǎƘƻǳƭŘ ōŜ ǊŜƳƻǾŜŘ ŀƴŘ ŎƭŜŀƴŜŘ ƻŦ ŘŜōǊƛǎ ōŜŦƻǊŜ ōŜƛƴƎ ǊŜ-ƛƴǎǘŀƭƭŜŘΦ  .Ŝƭƻǿ ŀǊŜ ǇƛŎǘǳǊŜǎ ƻŦ ŜŀŎƘ ƻŦ ǘƘŜ 
ƻǊƛŬŎŜǎ ǘƘŀǘ ŎƻǳƭŘ ōŜ ƛƴǎǘŀƭƭŜŘ ƻƴ ŜƛǘƘŜǊ ǘƘŜ t¦w ƻǊ t¦wWwΦ  bh¢9Υ 9ȄǇŀƴǎƛƻƴ ƻǊƛŬŎŜ ƻƴ ǘƘŜ t¦wWw ƛǎ ŀ ŘƛũŜǊŜƴǘ 
ŘŜǎƛƎƴ ŀƴŘ ƭƻŎŀǝƻƴ ŦǊƻƳ ǘƘŜ t¦wΦ  LƴǎǘǊǳŎǝƻƴǎ ŦƻǊ ǊŜƳƻǾƛƴƎ ǘƘŜ t¦wWw ŜȄǇŀƴǎƛƻƴ ƻǊƛŬŎŜ ŀǊŜ ōŜƭƻǿΦ 

мΦ  LŦ ǘƘŜ tǳǊƎŜǊ Ww ŜȄǇŀƴǎƛƻƴ ƻǊƛŬŎŜ ƎŜǘǎ ŎƭƻƎƎŜŘΣ ŬǊǎǘ ǇǳƳǇ Řƻǿƴ ǘƘŜ ǳƴƛǘ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ŘƛǊŜŎǝƻƴǎ ǇǊŜǾƛƻǳǎƭȅ ƴƻǘŜŘΦ 

нΦ  hƴŎŜ ǘƘŜ ǾŜǎǎŜƭ Ƙŀǎ ōŜŜƴ Ŧǳƭƭȅ ǇǳƳǇŜŘ Řƻǿƴ ŀƴŘ ŘǊŀƛƴŜŘΣ ǳƴǎŎǊŜǿ ǘƘŜ ŎŜƴǘŜǊ ǇƭǳƎ ƻƴ ǘƘŜ ōƻǧƻƳ ƻŦ ǘƘŜ ǾŜǎǎŜƭΦ 

оΦ  !ƊŜǊ ǘƘŜ ǇƭǳƎ ƛǎ ǳƴǎŎǊŜǿŜŘ ǘƘŜ ƻǇŜǊŀǘƻǊ ǎƘƻǳƭŘ ōŜ ŀōƭŜ ǘƻ ǳǎŜ ŀ ҃ΩΩ !ƭƭŜƴ ǿǊŜƴŎƘ ǘƻ ǳƴǎŎǊŜǿ ǘƘŜ ƻǊƛŬŎŜ ŀƴŘ ŬƭǘŜǊ 
ŀǎǎŜƳōƭȅ ŦǊƻƳ ǘƘŜ tǳǊƎŜǊΦ  bƻǘŜΥ ±ŜǊȅ ƳƛƴƻǊ ŀƳƻǳƴǘǎ ƻŦ ǊŜŦǊƛƎŜǊŀƴǘ Ƴŀȅ ǎǝƭƭ ōŜ ƛƴ ǘƘŜ ƛƴƴŜǊ ŎƘŀƳōŜǊΣ ǇǊƻǇŜǊ ǎŀŦŜǘȅ 
ŜǉǳƛǇƳŜƴǘ ƛǎ ƴŜŎŜǎǎŀǊȅΦ 

пΦ  hƴŎŜ ǘƘŜ ŀǎǎŜƳōƭȅ ƛǎ ǊŜƳƻǾŜŘ ŜƛǘƘŜǊ ŎƭŜŀƴ ǘƘŜ ŬƭǘŜǊ ŀƴŘ ƻǊƛŬŎŜ ǳǎƛƴƎ ŎƻƳǇǊŜǎǎŜŘ ŀƛǊ ƻǊ ǊŜǇƭŀŎŜ ǘƘŜ ǿƘƻƭŜ 
ŀǎǎŜƳōƭȅΦ  wŜǇƭŀŎŜƳŜƴǘ ŀǎǎŜƳōƭƛŜǎ Ŏŀƴ ōŜ ǇǳǊŎƘŀǎŜŘ ŦǊƻƳ tƘƛƭƭƛǇǎΦ 

рΦ  !ƊŜǊ ǘƘŜ ŀǎǎŜƳōƭȅ Ƙŀǎ ōŜŜƴ ǇǊƻǇŜǊƭȅ ŎƭŜŀƴŜŘ ǎŎǊŜǿ ǘƘŜ ŀǎǎŜƳōƭȅ ōŀŎƪ ƛƴǘƻ Ǉƻǎƛǝƻƴ ǳƴǝƭ ǘƘŜ ǎŎǊŜǿ ǎŜŀǘǎ ƻƴ ǘƘŜ 
ǎƘƻǳƭŘŜǊ ƛƴ ǘƘŜ ŬǩƴƎΦ  !ƭǎƻ ǎŎǊŜǿ ǘƘŜ ŎŜƴǘŜǊ ǇƭǳƎ ōŀŎƪ ƛƴ ǇƭŀŎŜ ŀƴŘ ǇǊƻŎŜŜŘ ǘƻ ǎǘŀǊǘ-ǳǇ ŀƎŀƛƴΦ 

t¦wWw 9ȄǇŀƴǎƛƻƴ hǊƛŬŎŜ ŎƭŜŀƴƛƴƎ 

http://www.haphillips.com/index.html
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VALVES Å VESSELS Å SYSTEMS Å CONTROLS 

     по       ƛƴŦƻϪƘŀǇƘƛƭƭƛǇǎΦŎƻƳ                                             солΦоттΦллрл                               

aŀƛƴǘŜƴŀƴŎŜκ{ǇŀǊŜ tŀǊǘǎ 

{ǇŀǊŜκhǇǝƻƴŀƭ tŀǊǘǎ 

t!w¢ t!w¢ b¦a.9w 

tǊƻōŜ t¦w-twh.9 

!ƛǊ ±Ŝƴǘ мнлп 

±Ŝƴǘ hǊƛŬŎŜ мнло 

9ȄǇŀƴǎƛƻƴ hǊƛŬŎŜ мнлт 

DǊŀǾƛǘȅ CŜŜŘ ¦ƴƛƻƴ ¦-п{ 

tǳƳǇŜŘ CŜŜŘ - ¦ƴƛƻƴ 

                          hǊƛŬŎŜ 

¦-п{ 

мнлм 

It[ CŜŜŘ -  IƻǳǎƛƴƎ 

                    {ƻƭŜƴƻƛŘ 

                    /ƻƛƭ όммл±ύ 

                    hǊƛŬŎŜ 

лнтCмлфм 

лнт.ммнл 

лмуCтффм 

мнлт 

¢ŜƳǇ {ŜƴǎƻǊǎ όCƻǳƭ Dŀǎ ϧ {ǳŎǝƻƴύ лупbонмл 

5ŀƴŦƻǎǎ {ǘǊŀƛƴŜǊ LƴǎŜǊǘ όнрл aƛŎǊƻƴύ мпуIомнс 

tƘƛƭƭƛǇǎ {ǘǊŀƛƴŜǊ LƴǎŜǊǘ όтп aƛŎǊƻƴύ рмт 

t¦wWw w9t[!/9a9b¢ t!w¢ b¦a.9w{ 

t¦w ht¢Lhb![ t!w¢ b¦a.9w{ 

t!w¢ t!w¢ b¦a.9w 

.ǳōōƭŜǊ t¦w-.¦. 

tǳǊƎŜǊ Lƴǎǳƭŀǝƻƴ Yƛǘ t¦w-Lb{ 

hǇǝƻƴŀƭ ŎƻƴǘǊƻƭ ǇŀƴŜƭ о 
ǇǳǊƎŜ Ǉƻƛƴǘǎ όммл ±!/ύ 

t¦w-о 

hǇǝƻƴŀƭ мл-Ǉƻƛƴǘ ǇǳǊƎŜ 
Ǉƻƛƴǘ ǎŜǉǳŜƴŎŜǊ όммл ±!/ύ 

t¦w-мл 

hǇǝƻƴŀƭ ол-Ǉƻƛƴǘ ǇǳǊƎŜ 
Ǉƻƛƴǘ ǎŜǉǳŜƴŎŜǊ όммл ±!/ύ 

t¦w-ол 

tǳǊƎŜ Ǉƻƛƴǘ 9±w!¢ ǎƻƭŜƴƻƛŘ 
ǾŀƭǾŜǎ 

лнт·лмпн       
ллс-млмн   

лмуCтффм όммл±ύ 

tǳǊƎŜ Ǉƻƛƴǘ L/C ±ŀƭǾŜ {ǘŀǝƻƴ 
ǎƻƭŜƴƻƛŘ ǾŀƭǾŜǎ  

лнт[прнт      
лмуCтффм όммл±ύ 

/ƻƛƭ ннл ±!/ сл IȊ              
ǿκǘŜǊƳƛƴŀƭ ōƻȄ 

лмуCсумп 

/ƻƛƭ ннлκнол ±!/ рлκсл IȊ              
ǿκǘŜǊƳƛƴŀƭ ōƻȄ 

лмуCстон 

t¦w w9t[!/9a9b¢ t!w¢ b¦a.9w{ 

t¦wWw ht¢Lhb![ t!w¢ b¦a.9w{ 

t!w¢ t!w¢ b¦a.9w 

tǊƻōŜ t¦w-twh.9 

±Ŝƴǘ hǊƛŬŎŜ мнлу 

/ŀǇƛƭƭŀǊȅ ŀǎǎŜƳōƭȅ t¦wWw-/!t 

It[ ϧ tǳƳǇŜŘ [ƛǉΦ CŜŜŘ -  IƻǳǎƛƴƎ 

                    {ƻƭŜƴƻƛŘ 

                    /ƻƛƭ όммл±ύ 

                    hǊƛŬŎŜ 

лнтCмлпт 

лнт.ммнл 

лмуCтффм 

It[ -мнлу 

tǳƳǇŜŘ - мнлф 

¢ŜƳǇ {ŜƴǎƻǊǎ όCƻǳƭ Dŀǎ ϧ {ǳŎǝƻƴύ лупbонмл 

5ŀƴŦƻǎǎ {ǘǊŀƛƴŜǊ LƴǎŜǊǘ мпуIомнс 

tƘƛƭƭƛǇǎ {ǘǊŀƛƴŜǊ LƴǎŜǊǘ рмт 

t!w¢ t!w¢ b¦a.9w 

tǳǊƎŜ Ǉƻƛƴǘ 9±w!¢ ǎƻƭŜƴƻƛŘ 
ǾŀƭǾŜǎ όммл ±!/ύ 

лнт·лмпн       
ллс-млмн   
лмуCтффм 

tǳǊƎŜ Ǉƻƛƴǘ L/C ±ŀƭǾŜ {ǘŀǝƻƴ 
ǎƻƭŜƴƻƛŘ ǾŀƭǾŜǎ όммл ±!/ύ 

лнт[прнт      
лмуCтффм 

/ƻƛƭ ннл ±!/ сл IȊ                
ǿκǘŜǊƳƛƴŀƭ ōƻȄ 

лмуCсумп 

/ƻƛƭ ннлκнол ±!/ рлκсл IȊ              
ǿκǘŜǊƳƛƴŀƭ ōƻȄ 

лмуCстон 

http://www.haphillips.com/index.html
mailto:info@haphillips.com
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IΦ !Φ tƘƛƭƭƛǇǎ ϧ /ƻΦ  μ  tƘƛƭƭƛǇǎ !ǳǘƻ tǳǊƎŜǊǎ μ  t¦wD9w{-нм9 

.Ŝ {ǳǊŜ ǘƻ /ƘŜŎƪ hǳǘ hǳǊ hǘƘŜǊ /ŀǘŀƭƻƎǎΗ 

/wb 
          aŀƴȅ       tǊƻŘǳŎǘǎ 
wŜƎƛǎǘŜǊŜŘ                         

ASME "R" Bureau Veritas ISO 9001: 2015 bŀǝƻƴŀƭ .ƻŀǊŘ ASME "U" 

w9¢! aŜƳōŜǊ LL!w aŜƳōŜǊ 


