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Ïðîàíàëèçèðîâàíû ôàêòè÷åñêèå ñâåäåíèÿ îá îñîáåííîñòÿõ ðàáîòû ñêâàæèííûõ 
øòàíãîâûõ íàñîñîâ â ýêñïëóàòàöèîííûõ ñêâàæèíàõ, íà íåôòÿíûõ ìåñòîðîæäåíèÿõ 
Þãà Ðîññèè. Ïðèâåäåíû îïèñàíèÿ îñîáåííîñòåé ýêñïëóàòàöèè ñêâàæèí, îáîðóäî-
âàííûõ øòàíãîâûìè íàñîñàìè, ïðè÷èí ïðåæäåâðåìåííîãî âûõîäà èç ñòðîÿ òàêèõ 
íàñîñîâ è ìåòîäîâ áîðüáû ñ íåãàòèâíûìè ôàêòîðàìè, âëèÿþùèìè íà èçíîñ íàñî-
ñîâ. Îïèñàíà ïåðñïåêòèâíàÿ êîíñòðóêöèÿ íàñîñà. 
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àê èçâåñòíî èç ïðàêòèêè, ïðè 
ýêñïëóàòàöèè ñêâàæèí íà ìå-

ñòîðîæäåíèÿõ ñî ñëàáîñöåìåíòèðî-
âàííûìè êîëëåêòîðàìè, ïîä âîçäåéñò-
âèåì ôèëüòðàöèîííûõ ñèë âñëåäñòâèå 
äâèæåíèÿ ôëþèäîâ ê ñêâàæèíå, è 
íàïðÿæåííîãî ñîñòîÿíèÿ ñêåëåòà 
ãîðíûõ ïîðîä, â ïðèçàáîéíîé çîíå 
ïëàñòà (ÏÇÏ), ïðîèñõîäèò ðàçðóøå-
íèå ñêåëåòà ãîðíûõ ïîðîä ïëàñòà è 
ïîñòóïëåíèå ìåõàíè÷åñêèõ ÷àñòèö 
ïîðîäû â ñêâàæèíó âìåñòå ñ ïëàñòî-
âûìè ôëþèäàìè. 

Ìåõàíè÷åñêèå ÷àñòèöû îêàçûâàþò 
íåãàòèâíîå âëèÿíèå íà âíóòðèñêâà-
æèííîå îáîðóäîâàíèå, ïðèâîäÿùåå ê 
åãî ïðåæäåâðåìåííîìó îòêàçó. 

Íàìè áûëè ïðîàíàëèçèðîâàíû 
ôàêòè÷åñêèå ñâåäåíèÿ î ðàáîòå ñêâà-
æèííûõ øòàíãîâûõ íàñîñîâ (ÑØÍ) â 
519 ýêñïëóàòàöèîííûõ ñêâàæèíàõ, ñ 
ìåæðåìîíòíûì ïåðèîäîì (ÌÐÏ) 
ìåíüøå 180 ñóòîê, íà 24 ìåñòîðîæ-
äåíèÿõ Þãà Ðîññèè, ðàçðàáîòêà êîòî-
ðûõ ïðîèçâîäèòñÿ óæå áîëåå 50 ëåò, 
çà 2010 ãîä. Ñëåäóåò îòìåòèòü, ïî÷òè 
ïîëîâèíà ñêâàæèí äîáûâàþùåãî ôîí-
äà íà ðàññìàòðèâàåìûõ íåôòÿíûõ ìå-
ñòîðîæäåíèÿõ îñíàùåíû ÑØÍ [1]. 

Ðàñïðåäåëåíèå ôîíäà ñêâàæèí ïîêà-
çàíî íà ðèñ. 1. 

Ìåõàíèçèðîâàííàÿ äîáû÷à íåôòè 
íà ìåñòîðîæäåíèÿõ ñ ïîìîùüþ ÑØÍ 
ñîïðîâîæäàåòñÿ îñëîæíÿþùèìè ôàê-
òîðàìè. Îñíîâíûå èç êîòîðûõ, ïðåä-
ñòàâëåíû íà ðèñ. 2. 

Åæåãîäíî íà ìåñòîðîæäåíèÿõ 
ïðîèñõîäèò îêîëî 300 îòêàçîâ ÑØÍ, 
èç êîòîðûõ áîëåå 70 % âûçâàíû çàñî-
ðåíèåì ìåõàíè÷åñêèìè ïðèìåñÿìè è 

Ê 

 
 
Ðèñ. 1. Ðàñïðåäåëåíèå ôîíäà ñêâàæèí 
ïî ñïîñîáàì ýêñïëóàòàöèè 
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íåãåðìåòè÷íîñòüþ êëàïàíîâ ÑØÍ. 
Ñëåäîâàòåëüíî, äëÿ ïîâûøåíèÿ ýô-
ôåêòèâíîñòè ýêñïëóàòàöèè ÑØÍ â 
óñëîâèÿõ ïîâûøåííîãî âûíîñà ìåõà-
íè÷åñêèõ ïðèìåñåé íåîáõîäèìî ïðè-
ìåíÿòü ÑØÍ, ñïîñîáíûå ðàáîòàòü â 
ýòèõ óñëîâèÿõ.  

Îñíîâíûìè óçëàìè ÑØÍ ÿâëÿþòñÿ 
öèëèíäð è ïëóíæåð ñ óñòàíîâëåííûìè 
â íèõ ñîîòâåòñòâåííî âñàñûâàþùèì è 
íàãíåòàòåëüíûì êëàïàíàìè. Îò íà-
äåæíîé ðàáîòû ýòèõ óçëîâ çàâèñèò 
íàäåæíàÿ ðàáîòà âñåé óñòàíîâêè 
ÑØÍ. 

Îäíîé èç îñíîâíûõ ïðè÷èí èçíîñà 
êëàïàíîâ ÿâëÿåòñÿ àáðàçèâíîñòü, âû-
çâàííàÿ ïðèñóòñòâèåì â äîáûâàåìîé 
æèäêîñòè ïåñêà. Ýòà æèäêîñòü òå÷åò ñî 
çíà÷èòåëüíîé ñêîðîñòüþ ÷åðåç êîëüöåâîå 
ïðîñòðàíñòâî ìåæäó øàðèêîì è ñåä-
ëîì, âûçûâàÿ ðàçúåäàíèå ìåòàëëà [2]. 

Íà ñêîðîñòü èçíîñà ïàðû ïëóíæåð-
öèëèíäð, âëèÿþò êîíöåíòðàöèÿ ìåõà-
íè÷åñêèõ ïðèìåñåé è èõ ôðàêöèîí-
íûé ñîñòàâ [3]. 

Ïðè äîáû÷å ïëàñòîâûõ ôëþèäîâ 
ñîäåðæàùèõ ìåõàíè÷åñêèå ïðèìåñè, 
ïðîèñõîäèò àáðàçèâíûé èçíîñ ýòèõ 
óçëîâ, ÷òî ïðèâîäèò ê óìåíüøåíèþ 
êîýôôèöèåíòà íàïîëíåíèÿ ÑØÍ è 
óìåíüøåíèþ êîýôôèöèåíòà ïîëåçíî-

ãî äåéñòâèÿ (ÊÏÄ) âñåé óñòàíîâêè, ÷òî 
â ñâîþ î÷åðåäü òðåáóåò ðåìîíòà âíóò-
ðèñêâàæèííîãî îáîðóäîâàíèÿ è áîëü-
øèõ ìàòåðèàëüíûõ çàòðàò. 

Ñóùåñòâóþò íåñêîëüêî íàïðàâëåíèé 
ïî áîðüáå ñ ïåñêîì ïðè íàñîñíîé ýêñ-
ïëóàòàöèè [4]: 

1. Îáåñïå÷åíèå âûíîñà íà ïî-
âåðõíîñòü çíà÷èòåëüíîé ÷àñòè ïåñêà, 
ïîñòóïàþùåãî â ñêâàæèíó. 

2.  Ïðåäîòâðàùåíèå ïîñòóïëåíèÿ 
ïåñêà â íàñîñ, ïðè ïîìîùè ôèëüòðîâ 
óñòàíàâëèâàåìûõ ó  ïðèåìà íàñîñà. 

3. Ñåïàðàöèÿ ïåñêà ó ïðèåìà íà-
ñîñà ïðè ïîìîùè ñïåöèàëüíûõ çàùèò-
íûõ ïðèñïîñîáëåíèé (ïåñî÷íûõ ñåïà-
ðàòîðîâ), ðàáîòà êîòîðûõ îñíîâàíà 
íà ãðàâèòàöèîííîì è èíåðöèîííîì 
ïðèíöèïàõ. 

Ïåðâûé ñïîñîá, íå ïîçâîëÿåò ñî-
êðàòèòü êîëè÷åñòâî àáðàçèâíûõ ìåõà-
íè÷åñêèõ ïðèìåñåé, íåãàòèâíî âîç-
äåéñòâóþùèõ íà êëàïàíû ÑØÍ. Òàê 
êàê âñå ìåõàíè÷åñêèå ïðèìåñè ñ ïî-
òîêîì äîáûâàåìîé æèäêîñòè ïðîõî-
äÿò ÷åðåç íàñîñ. 

Âòîðîé ñïîñîá, ïîçâîëÿåò çíà÷è-
òåëüíî îãðàíè÷èòü ïîñòóïëåíèå ìåõà-
íè÷åñêèõ ïðèìåñåé íà ïðèåì ÑØÍ, ñ 
ðàçìåðîì ÷àñòèö, êàê ïðàâèëî, áîëåå 
200 ìêì.  

 
Ðèñ. 2. Ðàñïðåäåëåíèå îñëîæíÿþùèõ ôàêòîðîâ 
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Ïðè íàëè÷èè çíà÷èòåëüíîãî êîëè-
÷åñòâà ìåõàíè÷åñêèõ ïðèìåñåé ðàç-
ìåðîì ìåíåå 200 ìêì, ïðîèñõîäèò 
èëè çàèëèâàíèå ôèëüòðóþùåãî ýëå-
ìåíòà, ñ ïîñëåäóþùèì îãðàíè÷åíèåì 

ïðèòîêà æèäêîñòè íà ïðèåì íàñîñà, 
èëè ôèëüòð íå îêàçûâàåò ñóùåñòâåí-
íîãî âëèÿíèÿ íà ôèëüòðàöèþ ìåõàíè-
÷åñêèõ ïðèìåñåé. 

Òðåòèé ñïîñîá, ïîçâîëÿåò ñî-
êðàòèòü êîëè÷åñòâî ìåõàíè÷åñêèõ 
ïðèìåñåé â íå çàâèñèìîñòè îò èõ 
ðàçìåðà. 

Äëÿ äîáû÷è íåôòè, èç ñêâàæèí 
ýêñïëóàòèðóåìûõ ïëàñòû ñî ñëàáî-
ñöåìåíòèðîâàííûìè êîëëåêòîðàìè, 
ðàçðàáîòàíà íîâàÿ êîíñòðóêöèÿ ÑØÍ 
[5] (ïàòåíò ÐÔ № 2360145), ñõåìà êî-
òîðîãî ïðåäñòàâëåíà íà ðèñ. 3. 

Â ðàáî÷åé ïàðå ïëóíæåð 1 – öè-
ëèíäð 2 óñòàíîâëåíû ñîîòâåòñòâåííî 
íàãíåòàòåëüíûé 3 è âñàñûâàþùèé 4 
êëàïàíû. Ôèëüòð ìåõàíè÷åñêèõ ïðè-
ìåñåé âûïîëíåí â âèäå äâóõ êîíöåí-
òðè÷íî ðàñïîëîæåííûõ òðóá: íàðóæ-
íîé 6 è âíóòðåííåé 7. Â âåðõíåé ÷àñ-
òè íàðóæíîé òðóáû 6 èìåþòñÿ îòâåð-
ñòèÿ 5, è â íèæíåé ÷àñòè âíóòðåííåé 
òðóáû 7 èìåþòñÿ îòâåðñòèÿ 8, ÷åðåç 
êîòîðûå æèäêîñòü ïîñòóïàåò íà ïðèåì 
íàñîñà. Åìêîñòü ïðåäâàðèòåëüíîãî íà-
êîïëåíèÿ ìåõàíè÷åñêèõ ïðèìåñåé 9 
ïðåäñòàâëÿåò ñîáîé íèæíþþ ÷àñòü ïðî-
äîëæåíèÿ íàðóæíîé òðóáû 6, â íèæíåì 
òîðöå îáîðóäîâàííóþ êëàïàíîì 10 ñ 
ïðóæèíîé 13. Ðàññòîÿíèå îò ñêâàæèí-
íîãî øòàíãîâîãî íàñîñà äî ïîäïðóæè-
íåííîãî êëàïàíà 10 áîëüøå, ÷åì ðàñ-
ñòîÿíèå îò ñêâàæèííîãî øòàíãîâîãî 
íàñîñà äî èíòåðâàëà ïåðôîðàöèè 11. 

Íàñîñ ðàáîòàåò ñëåäóþùèì îáðà-
çîì. Æèäêîñòü ñ çàáîÿ ñêâàæèíû ÷å-
ðåç îòâåðñòèÿ 5 ïîñòóïàåò â ïåðôî-
ðèðîâàííóþ â âåðõíåé ÷àñòè íàðóæ-
íóþ òðóáó 6, çàòåì ïðîõîäèò âî âíóò-
ðåííþþ òðóáó 7 ìåíüøåãî äèàìåòðà, 
ïåðôîðèðîâàííóþ â íèæíåé ÷àñòè, 
÷åðåç îòâåðñòèÿ 8 è ïîñòóïàåò íà 
ïðèåì ñêâàæèííîãî øòàíãîâîãî íàñî-
ñà. Ïðè ïðîõîæäåíèè æèäêîñòè ïî 
òðóáàì 6 è 7 ìåõàíè÷åñêèå ïðèìåñè 
12, ñîäåðæàùèåñÿ â æèäêîñòè, îñàæ-
äàþòñÿ â åìêîñòè ïðåäâàðèòåëüíîãî 

 
 
Ðèñ. 3. Ñêâàæèííûé øòàíãîâûé íàñîñ 
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íàêîïëåíèÿ ìåõàíè÷åñêèõ ïðèìåñåé 9 
è íàêàïëèâàþòñÿ íàä êëàïàíîì 10. 
Ïî ìåðå íàêîïëåíèÿ ìåõàíè÷åñêèõ 
ïðèìåñåé 12 èõ ìàññà íàä ïîäïðóæè-
íåííûì êëàïàíîì 10 óâåëè÷èâàåòñÿ, è 
îí ïîä äåéñòâèåì ñèëû òÿæåñòè ìåõà-
íè÷åñêèõ ïðèìåñåé 12 îòêðûâàåòñÿ, 
ñîåäèíÿÿ åìêîñòü ïðåäâàðèòåëüíîãî 
íàêîïëåíèÿ ìåõàíè÷åñêèõ ïðèìåñåé 9 
è çàáîé ñêâàæèíû. Ìåõàíè÷åñêèå 
ïðèìåñè 12 îïóñêàþòñÿ â çóìïô íèæå 
èíòåðâàëà ïåðôîðàöèè 11. Ðàññòîÿ-
íèå îò ñêâàæèííîãî øòàíãîâîãî íàñî-
ñà äî êëàïàíà äîëæíî áûòü áîëüøå, 
÷åì ðàññòîÿíèå îò ñêâàæèííîãî øòàí-
ãîâîãî íàñîñà äî èíòåðâàëà ïåðôî-
ðàöèè 11, äëÿ ïðåäîòâðàùåíèÿ ñìå-
øèâàíèÿ âîñõîäÿùåãî ê ñêâàæèííîìó 
øòàíãîâîìó íàñîñó ïîòîêà ñêâàæèí-
íîé æèäêîñòè è îòäåëÿåìûõ èç ñêâà-
æèííîé æèäêîñòè ìåõàíè÷åñêèõ ïðè-

ìåñåé 12, ñêàïëèâàþùèõñÿ â åìêîñòè 
ïðåäâàðèòåëüíîãî íàêîïëåíèÿ 9. Ïî-
ñëå ñáðîñà ìåõàíè÷åñêèõ ïðèìåñåé 
12 èç åìêîñòè ïðåäâàðèòåëüíîãî íà-
êîïëåíèÿ ìåõàíè÷åñêèõ ïðèìåñåé 9 
ïîäïðóæèíåííûé êëàïàí 10 îñâî-
áîæäàåòñÿ îò ñèëû òÿæåñòè, îáó-
ñëîâëåííîé âåñîì íàêîïëåííûõ ìå-
õàíè÷åñêèõ ïðèìåñåé 12, è ïîä äåé-
ñòâèåì ïðóæèíû 13 çàêðûâàåòñÿ, òåì 
ñàìûì ïåðåêðûâàÿ ñîîáùåíèå äî-
áûâàåìîé æèäêîñòè ñ ïðèåìîì íà-
ñîñà, ÷åðåç íèæíþþ ÷àñòü íàðóæ-
íîé òðóáû 6. 

Ïðèìåíåíèå ÑØÍ äàííîé êîíñò-
ðóêöèè ïîçâîëÿåò ñîêðàòèòü ïîñòóï-
ëåíèå ìåõàíè÷åñêèõ ïðèìåñåé â íàñîñ 
è óìåíüøèòü âðåäíîå âëèÿíèå íà èç-
íîñ ïàðû ïëóíæåð-öèëèíäð è ðàçìå-
ùåííûõ â íåé âñàñûâàþùåãî è íàãíå-
òàòåëüíîãî êëàïàíîâ.  

 

ÑÏÈÑÎÊ ËÈÒÅÐÀÒÓÐÛ 
 

1. Êó÷óðèí À.Å., Áåêåòîâ Ñ.Á. Îñîáåí-
íîñòè ýêñïëóàòàöèè ñêâàæèí îñíàùåííûõ 
øòàíãîâûìè íàñîñàìè íà ìåñòîðîæäåíèÿõ ñî 
ñëàáîñöåìåíòèðîâàííûìè êîëëåêòîðàìè / Ì.: 
Ãîðíûé èíôîðìàöèîííî-àíàëèòè÷åñêèé áþë-
ëåòåíü. 2010.  № 12.  Ñ. 107–115. 

2. Äðýãîòåñêó Í.Ä. Ãëóáèííîíàñîñíàÿ 
äîáû÷à íåôòè /  Ì.: Íåäðà. 1966. Ñ. 294. 

3. Áóðøòåéí Ç.À. Î âëèÿíèè óñëîâèé 
ýêñïëóàòàöèè íà ñðîê ñëóæáû ïàðû ïëóí- 

æåð-öèëèíäð ãëóáèííîãî íàñîñà / Áàêó.: 
Àçåðáàéäæàíñêîå íåôòÿíîå õîçÿéñòâî. 
1969. №7. Ñ. 34–35. 

4. Ïèðâåðäÿí À.Ì. Çàùèòà ñêâàæèííîãî 
íàñîñà îò ãàçà è ïåñêà / Ì.: Íåäðà. 1986. 
Ñ. 67. 

5. Ñêâàæèííûé øòàíãîâûé íàñîñ / Ê.Ð. 
Óðàçàêîâ, À.Å. Êó÷óðèí, Î.À. Òÿïîâ è äð. /  
Ïàòåíò ÐÔ íà èçîáðåòåíèå № 2360145.  
Ïðèîðèòåò  îò 27.02.2008.  

 
 
 
ÊÎÐÎÒÊÎ ÎÁ ÀÂÒÎÐÀÕ  
 
Áåêåòîâ Ñåðãåé Áîðèñîâè÷. – äîêòîð òåõíè÷åñêèõ íàóê, ïðîôåññîð ÑåâÊàâÃÒÓ (ã. Ñòàâðî-
ïîëü), ÊóáÃÒÓ (ã. Êðàñíîäàð). 
Êó÷óðèí Àëåêñåé Åâãåíüåâè÷ – çàâ. ñåêòîðîì «ÍÊ «Ðîñíåôòü»-ÍÒÖ». 

 
 
 
 
 
 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


