
สารบญัภาคผนวก 
 

ภาคผนวก 

ภาคผนวก ก สำเนาผลการพิจารณารายงานการวิเคราะห์ผลกระทบสิ่งแวดล้อม 
ภาคผนวก ก-1 สำเนาผลการพิจารณารายงานการวิเคราะห์ ผลกระทบสิ่งแวดล้อม โครงการโรงไฟฟ้าบ้านโพ  

ของบริษัท กัลฟ์ บีพี จำกัด ตามหนังสือ ที่ ทส 1009.7/9557 ลงวันที่ 17 สิงหาคม พ.ศ. 2559  
และสำเนาผลการพิจารณารายงานการเปลี่ยนแปลงรายละเอียดโครงการในรายงานการวิเคราะห์ 
ผลกระทบสิ่งแวดล้อม โครงการโรงไฟฟ้าบ้านโพ (ครั้งที่ 1) ของบริษัท กัลฟ์ บีพี จำกัด  
ตามหนังสือ ที่ ทส 1009.7/9601 ลงวันที่ 14 มิถุนายน พ.ศ. 2565 

ภาคผนวก ก-2 
 

สำเนาจดหมายนำส่งรายงานผลการปฏิบัติ ตามมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม  
และมาตรการติดตามตรวจสอบคุณภาพสิ่งแวดล้อม ต่อหน่วยงานราชการ 

ภาคผนวก ข เอกสารประกอบการปฏิบัติตามมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม  
ภาคผนวก ข-1 สัญญาว่าจ้างผู้รับเหมาโครงการ 
ภาคผนวก ข-2 เอกสารการบำรุงรักษา ดูแลการทำงานของระบบหล่อเย็น 
ภาคผนวก ข-3 ขั้นตอนการรับเรื่องร้องเรียน 
ภาคผนวก ข-4 เอกสารแจ้งขอเชื่อมโยงข้อมูลผลการตรวจวัดคุณภาพสิ่งแวดล้อมแบบต่อเนื่อง (Online Monitoring) 
ภาคผนวก ข-5 ขั้นตอนการควบคุมมลพิษจากปล่องระบายอากาศ 
ภาคผนวก ข-6 เอกสารการออกแบบระบบ Dry Low NOx Combustion 
ภาคผนวก ข-7 เอกสารแสดงการใช้ก๊าซธรรมชาติเป็นเชื้อเพลิง 
ภาคผนวก ข-8 เอกสารรับรองบุคลากรด้านสิ่งแวดล้อม 
ภาคผนวก ข-9 เอกสารข้อมูลจำเพาะของเครื่องจักร และอุปกรณ์ที่มีเสียงดัง 
ภาคผนวก ข-10 เอกสารการ ออกแบบใบพัดของหน่วยหล่อเย็น 
ภาคผนวก ข-11 เอกสารอบรมด้านอาชีวอนามัยและความปลอดภัยในการทำงาน 
ภาคผนวก ข-12 เอกสารการออกแบบ Cooling Pond และEmergency Pond 
ภาคผนวก ข-13 ผลการตรวจวัดคุณภาพน้ำทิ้งจากระบบ Online Monitoring 
ภาคผนวก ข-14 แนวทางการดำเนินการในกรณีที่คุณภาพน้ำทิ้งจากหอหล่อเย็นไม่เป็นไปตามค่ามาตรฐานที่กำหนด 
ภาคผนวก ข-15 เอกสารบำรุงรักษา ดูแลการทำงานของเครื่องควบแน่น (Condenser) 
ภาคผนวก ข-16 แผนผังแสดงเส้นทางการระบายน้ำของโรงไฟฟ้าฯ 
ภาคผนวก ข-17 เอกสารการอบรมพนักงานขับรถ 



สารบญัภาคผนวก (ต่อ) 
 

 

ภาคผนวก ข-18 กฎระเบียบการคมนาคมและกฎความปลอดภัยของยานพาหนะที่เข้า-ออก พื้นที่โรงไฟฟ้าฯ 
ภาคผนวก ข-19 เอกสารบันทึกยานพาหนะที่เข้า-ออกโรงไฟฟ้าฯ 
ภาคผนวก ข-20 เอกสารการจัดการกากของเสีย 
ภาคผนวก ข-21 เอกสารการทำความสะอาดรางระบายน้ำ 
ภาคผนวก ข-22 จำนวนคนงานท้องถิ่น 
ภาคผนวก ข-23 กิจกรรมการมีส่วนร่วมกับชุมชนและกิจกรรมชุมชนสัมพันธ์ 
ภาคผนวก ข-24 แผนฉุกเฉิน (Emergency Plan) และผลการซ้อมแผนฉุกเฉินประจำปี พ.ศ. 2565 
ภาคผนวก ข-25 เอกสารการแต่งตั้งและบันทึกการประชุมคณะกรรมการติดตามตรวจสอบผลกระทบสิ่งแวดล้อม 
ภาคผนวก ข-26 เอกสารประชาสัมพันธ์โรงไฟฟ้าฯ 
ภาคผนวก ข-27 EHS Action Plan 2022 
ภาคผนวก ข-28 เอกสารการตรวจสุขภาพพนักงาน 
ภาคผนวก ข-29 เอกสารการแต่งตั้งและบันทึกการประชุมคณะกรรมการความปลอดภัยอาชีวอนามัยและสภาพแวดล้อม 

ในการทำงาน 
ภาคผนวก ข-30 คู่มือความปลอดภัยในการทำงาน (Safety Procedure) 
ภาคผนวก ข-31 แผนและมาตรการป้องกันการระบาดของโรคตามข้อกำหนด 
ภาคผนวก ข-32 เอกสารการตรวจสอบการทำงานของระบบดับเพลิง 
ภาคผนวก ข-33 ใบอนุญาตประกอบการขนส่งสารเคมี 
ภาคผนวก ข-34 ใบกำกับการขนส่งสารเคมี (Shipping Paper) 
ภาคผนวก ข-35 ข้อมูลความปลอดภัยของสารเคมี (SDS) 
ภาคผนวก ข-36 เอกสารแจ้งรายละเอียดของสารเคมีอันตรายในสถานประกอบการ (สอ. 1) 
ภาคผนวก ข-37 เอกสารการกำหนดความรับผิดชอบของนักเคมี 
ภาคผนวก ข-38 เอกสารการตรวจสอบสารเคมีอันตรายในพื้นที่ทำงาน 
ภาคผนวก ข-39 เอกสารอบรมเกี่ยวกับการทำงานสารเคมี 
ภาคผนวก ข-40 ระบบการขออนุญาตเข้าทำงานภายในพื้นที่เขตระบบท่อส่งก๊าซธรรมชาติ 
ภาคผนวก ข-41 ผลการตรวจสอบและบำรุงรักษาท่อส่งก๊าซธรรมชาติ 
ภาคผนวก ข-42 เอกสารบันทึกการตรวจสอบการรั่วไหลของก๊าซธรรมชาติ 



 

 

 

 

 

 

 

 

 

 

สารบญัภาคผนวก (ต่อ) 
 

 

ภาคผนวก ข-43 ระเบียบปฏิบัติ เรื่อง การควบคุมผู้รับเหมาและการขนส่งสารเคมี 
ภาคผนวก ข-44 การตรวจสอบความถูกต้องของระบบ CEMs (System Audit CEMs) 
ภาคผนวก ข-45 เอกสารสำรวจสถิติการเจ็บป่วยของประชาชนในรัศมี 5 กิโลเมตรจากที่ตั้งโครงการ 
ภาคผนวก ข-46 กิจกรรมการจัดสัปดาห์ความปลอดภัย 
ภาคผนวก ข-47 เอกสารการฝึกซ้อมป้องกันและระงับเหตุฉุกเฉินและอัคคีภัย 
ภาคผนวก ข-48 ผลการตรวจสอบความถูกต้อง ของ CEMs 
ภาคผนวก ข-49 เอกสารอบรมโครงการอนุรักษ์การได้ยิน 
ภาคผนวก ค 
ภาคผนวก ค-1 

ใบรับรองผลการตรวจวิเคราะห์ 
สภาพแวดล้อมและลักษณะของแหล่งน้ำผวิดิน ของบริเวณคลองบ้านเลนระหวา่งจุดระบายน้ำทิ้งของ
นิคมอุตสาหกรรมบ้านหวา้ (ไฮเทค) และประตูระบายนำ้บา้นเลน 

ภาคผนวก ค-2 สำรวจสภาพเศรษฐกิจและสังคม และความคิดเห็นของประชาชนในชุมชนรอบพื้นที่โครงการ 
ในรัศมี 5 กิโลเมตรประชาชนในชุมชนที่เป็นสถานีตรวจวัดคุณภาพสิ่งแวดล้อมรวมถึงผู้นำชุมชน 
ผู้นำท้องถิ่นและหน่วยงานราชการที่เกี่ยวข้องในพื้นที่ 

ภาคผนวก ค-3 ภาพถ่ายดาวเทียม โดยแสดงข้อมูลอุณหภูมิ 
ภาคผนวก ง ใบรับรองเอกสารการสอบเทียบเครื่องมือตรวจวิเคราะห์ 
ภาคผนวก จ สำเนาหนังสืออนุญาตขึ้นทะเบยีนห้องปฏิบัติการวิเคราะห์เอกชน 

  



 

 

 

 

 

ภาคผนวก ก 

สำเนาผลการพิจารณารายงานการวิเคราะห์ 

ผลกระทบสิ่งแวดล้อม 



 

 

 

 

ภาคผนวก ก-1  

สำเนาผลการพิจารณารายงานการวิเคราะห์ ผลกระทบสิ่งแวดล้อม 

โครงการโรงไฟฟ้าบ้านโพ ของบริษัท กัลฟ์ บีพี จำกัด  

ตามหนังสือ ที่ ทส 1009.7/9557 ลงวันที่ 17 สิงหาคม พ.ศ. 2559 

และสำเนาผลการพิจารณารายงานการเปลี่ยนแปลงรายละเอียด

โครงการในรายงานการวิเคราะห์ผลกระทบสิ่งแวดลอ้ม  

โครงการโรงไฟฟ้าบ้านโพ (ครั้งที่ 1) ของบริษัท กัลฟ์ บีพี จำกัด  

ตามหนังสือ ที่ ทส 1009.7/9601 ลงวันที่ 14 มิถุนายน พ.ศ. 2565 

 

































































































































































































































































































































 

 

 

 

 

ภาคผนวก ก-2  

สำเนาจดหมายนำส่งรายงานผลการปฏิบัติ ตามมาตรการป้องกันและ

แก้ไขผลกระทบสิ่งแวดล้อม และมาตรการติดตามตรวจสอบ 

คุณภาพสิ่งแวดล้อม ต่อหน่วยงานราชการ 

 

 

 

 

 

 

 

 









 

 

 

 

 

ภาคผนวก ข 

เอกสารประกอบการปฏิบัติตามมาตรการป้องกันและแก้ไข
ผลกระทบสิ่งแวดล้อม 

 



 

 

 

 

 

ภาคผนวก ข-1  

สัญญาว่าจ้างผู้รับเหมาโครงการ 
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ภาคผนวก ข-2  
เอกสารการบำรุงรกัษา ดูแลการทำงานของระบบหล่อเยน็  

 

 



































 

 

 

 

 

 

ภาคผนวก ข-3  
ขั้นตอนการรับเรื่องร้องเรียน 

 





















  

FP-EHS-06-02 Rev.00 
 

รายงานสรุปรายการรับข้อร้องเรียนประจ าเดือน (Monthly Summary Record of Complaint Receipt) 
ประจ ำเดือน ...มกรำคม 2565..........................................   โรงไฟฟ้ำ .....บำ้นโพ........................................................ 

วนั/เดือน/ปี ทีรั่บแจ้ง รายการข้อร้องเรียน วนั/เดือน/ปี ทีแ่ก้ไข, ผลการด าเนนิการ หมายเหตุ 

 ไม่มีขอ้ร้องเรียน   

 

   

   

   

   

    

 

   

   

   

   

    

 

   

   

   

   

    

 

   

   

   

   

   * กำรน ำส่งรำยงำนสรุปรำยกำรขอ้ร้องเรียนประจ ำเดือนตอ้งแนบส ำเนำแบบฟอร์มขอ้ร้องเรียนและกำรสอบสวนสำเหตุดว้ย 



  

FP-EHS-06-02 Rev.00 
 

รายงานสรุปรายการรับข้อร้องเรียนประจ าเดือน (Monthly Summary Record of Complaint Receipt) 
ประจ ำเดือน ...กุมภำพนัธ์ 2565..........................................   โรงไฟฟ้ำ .....บำ้นโพ........................................................ 

วนั/เดือน/ปี ทีรั่บแจ้ง รายการข้อร้องเรียน วนั/เดือน/ปี ทีแ่ก้ไข, ผลการด าเนนิการ หมายเหตุ 

 ไม่มีขอ้ร้องเรียน   

 

   

   

   

   

    

 

   

   

   

   

    

 

   

   

   

   

    

 

   

   

   

   

   * กำรน ำส่งรำยงำนสรุปรำยกำรขอ้ร้องเรียนประจ ำเดือนตอ้งแนบส ำเนำแบบฟอร์มขอ้ร้องเรียนและกำรสอบสวนสำเหตุดว้ย 



  

FP-EHS-06-02 Rev.00 
 

รายงานสรุปรายการรับข้อร้องเรียนประจ าเดือน (Monthly Summary Record of Complaint Receipt) 
ประจ ำเดือน ...มีนำคม 2565..........................................   โรงไฟฟ้ำ .....บำ้นโพ........................................................ 

วนั/เดือน/ปี ทีรั่บแจ้ง รายการข้อร้องเรียน วนั/เดือน/ปี ทีแ่ก้ไข, ผลการด าเนนิการ หมายเหตุ 

 ไม่มีขอ้ร้องเรียน   

 

   

   

   

   

    

 

   

   

   

   

    

 

   

   

   

   

    

 

   

   

   

   

   * กำรน ำส่งรำยงำนสรุปรำยกำรขอ้ร้องเรียนประจ ำเดือนตอ้งแนบส ำเนำแบบฟอร์มขอ้ร้องเรียนและกำรสอบสวนสำเหตุดว้ย 



  

FP-EHS-06-02 Rev.00 
 

รายงานสรุปรายการรับข้อร้องเรียนประจ าเดือน (Monthly Summary Record of Complaint Receipt) 
ประจ ำเดือน ...เมษำยน 2565..........................................   โรงไฟฟ้ำ .....บำ้นโพ........................................................ 

วนั/เดือน/ปี ทีรั่บแจ้ง รายการข้อร้องเรียน วนั/เดือน/ปี ทีแ่ก้ไข, ผลการด าเนนิการ หมายเหตุ 

 ไม่มีขอ้ร้องเรียน   

 

   

   

   

   

    

 

   

   

   

   

    

 

   

   

   

   

    

 

   

   

   

   

   * กำรน ำส่งรำยงำนสรุปรำยกำรขอ้ร้องเรียนประจ ำเดือนตอ้งแนบส ำเนำแบบฟอร์มขอ้ร้องเรียนและกำรสอบสวนสำเหตุดว้ย 



  

FP-EHS-06-02 Rev.00 
 

รายงานสรุปรายการรับข้อร้องเรียนประจ าเดือน (Monthly Summary Record of Complaint Receipt) 
ประจ ำเดือน ...พฤษภำคม 2565..........................................   โรงไฟฟ้ำ .....บำ้นโพ........................................................ 

วนั/เดือน/ปี ทีรั่บแจ้ง รายการข้อร้องเรียน วนั/เดือน/ปี ทีแ่ก้ไข, ผลการด าเนนิการ หมายเหตุ 

 ไม่มีขอ้ร้องเรียน   

 

   

   

   

   

    

 

   

   

   

   

    

 

   

   

   

   

    

 

   

   

   

   

   * กำรน ำส่งรำยงำนสรุปรำยกำรขอ้ร้องเรียนประจ ำเดือนตอ้งแนบส ำเนำแบบฟอร์มขอ้ร้องเรียนและกำรสอบสวนสำเหตุดว้ย 



  

FP-EHS-06-02 Rev.00 
 

รายงานสรุปรายการรับข้อร้องเรียนประจ าเดือน (Monthly Summary Record of Complaint Receipt) 
ประจ ำเดือน ...มิถุนำยน 2565..........................................   โรงไฟฟ้ำ .....บำ้นโพ........................................................ 

วนั/เดือน/ปี ทีรั่บแจ้ง รายการข้อร้องเรียน วนั/เดือน/ปี ทีแ่ก้ไข, ผลการด าเนนิการ หมายเหตุ 

 ไม่มีขอ้ร้องเรียน   

 

   

   

   

   

    

 

   

   

   

   

    

 

   

   

   

   

    

 

   

   

   

   

   * กำรน ำส่งรำยงำนสรุปรำยกำรขอ้ร้องเรียนประจ ำเดือนตอ้งแนบส ำเนำแบบฟอร์มขอ้ร้องเรียนและกำรสอบสวนสำเหตุดว้ย 



 

 

 

 

 

ภาคผนวก ข-4 

เอกสารแจ้งขอเชื่อมโยงข้อมูลผลการตรวจวัดคุณภาพสิ่งแวดล้อม

แบบต่อเนื่อง (Online Monitoring)
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Thaweesak Boonyong

From: Operation Support Division <ieatopcs@gmail.com>
Sent: Monday, October 8, 2018 10:55 AM
To: Thaweesak Boonyong
Cc: Pairat Klammas; Rungchai Thianpiriya; Prasit Thubtimsai; Ekkarin Jucharoen; Jirawat 

Wannajarung; Natthaphat Sawadpakdee
Subject: RE: [GBP] ขอเช ืŕอมตอ่ระบบตรวจสอบมลพษิแบบต่อเนืŕอง (CEMs) 

เรยีน คณุทวศีักดิѻ 
 
รับทราบครับ 
 
Best regards,  
Akapat Tangkongsatid  
Operation Support Division  
IEAT Operation Center  
Industrial Estate Authority of Thailand  
Tel: 086-375-0290  
Fax: 02-651-7350  
 

From: Thaweesak Boonyong [mailto:Thaweesak.bo@gulf.co.th]  
Sent: Monday, October 8, 2018 10:42 AM 
To: ieatopcs@gmail.com 
Cc: Pairat Klammas <Pairat.kl@gulf.co.th>; Rungchai Thianpiriya <Rungchai.th@gulf.co.th>; Prasit Thubtimsai 
<Prasit.Th@gulf.co.th>; Ekkarin Jucharoen <Ekkarin.Ju@gulf.co.th>; Jirawat Wannajarung <Jirawat.wa@gulf.co.th>; 
Natthaphat Sawadpakdee <Natthaphat.sa@gulf.co.th> 
Subject: [GBP] ขอเชืÉอมต่อระบบตรวจสอบมลพิษแบบต่อเนืÉอง (CEMs)  
 

เรียน การนิคมฯ  

 

โรงไฟฟ้าบ้านโพ (Gulf BP) บริษัท กลัฟ์ บีพี จํากดั เลขทะเบียน น.88(2) - 1/2558-ญบว ประกอบกิจการ ผลิตกระแสไฟฟ้าโดย

ใช้พลงัความร้อนร่วม กําลงัการผลิต 137 เมกะวตัต์ ไอนํ Êา ทีÉตั Êง เลขทีÉ 888 หมู ่1 ตําบลบ้านโพ อําเภอบางปะอิน  จงัหวดั

พระนครศรีอยธุยา  ขณะนี Êอยูใ่นชว่งทดสอบระบบและจะจําหนา่ยไฟฟ้าในเชิงพานิชย์ให้กบัการไฟฟ้าฝ่ายผลิตแหง่ประเทศไทย

ในวนัทีÉ 1 พฤษศจิการยน 2561 (COD) 

 

ทั Êงนี Ê บริษัทฯ ขอนําส่งรายละเอียดข้อมลูระบบตรวจสอบมลพิษแบบตอ่เนืÉอง (CEMs) เพืÉอขอเชืÉอมตอ่กบั กนอ ตั Êงแตว่นัทีÉ 8 

ตลุาคม 2561 เป็นต้นไป 

 

จงึเรียนมาเพืÉอทราบและดําเนินการ  
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ทวีศกัดิÍ บญุยอง  

 

Thaweesak Boonyong  l  EHS  
Gulf BP Company Limited 
87 Wireless Road, M Thai Tower, Lumpini, Pathumwan, 
Bangkok 10330, Thailand l Tel: +66 2610-5555 l Fax: +66 2610-5566 l www.gulf.co.th 

 
 

=========================================================================================== 

Disclaimer :- 

This e-mail is confidential and intended solely for the use of the individual to whom it addressed. Any views or opinions presented are solely 

those of the author and do not necessarily represent those of Gulf Group. If you are not the intended recipient, be advised that you have received 

this e-mail in error and that any use, dissemination, forwarding, printing, or copying of this e-mail is strictly prohibited. If you have received this 

e-mail in error, please contact the sender and delete this e-mail immediately. E-mail transmission cannot be guaranteed to be secure or error-fee; 

and should not be seen as forming a legally binding agreement unless otherwise stated. 

=========================================================================================== 



 

 

 

 

 

 

ภาคผนวก ข-5 
ขั้นตอนการควบคุมมลพิษจากปล่องระบายอากาศ 

 

 













SD-OPT-55 การควบคุมมลพิษจากปล่อง HRSG 

ขัÊนตอนการควบคุมมลพษิจากปล่อง HRSG 
ขัÊนตอนการปฏิบัติงาน 

5.1 วิศวกรเดนิเครืÉอง ตรวจสอบอปุกรณร์ะบบ CEMs Analyzer ถา้พบสิÉงผิดปกต ิเชน่ เสียงดงั รอยรัÉว ฯลฯ พรอ้มทัÊงบนัทกึคา่และ

สภาพทัÉวไปของ Station ตรวจวดัคา่ลงใน FP-OPT-04-01 Local Log Sheet  

5.Ś หวัหนา้กะตรวจสอบค่าทีÉตรวจวดัไดจ้ากเครืÉองแม่ข่าย (CEMs Workstation) ว่าค่าอยู่ในเกณฑที์Éกาํหนดหรือไม่ หากมีค่าใด

คา่หนึÉงเกินมาตราฐาน ระบบ DCS จะมี Alarm เสียงและขอ้ความเตือน ซึÉงคา่มาตรฐานแสดงไดด้งัตารางดา้นลา่งนี Ê 

 

Full Load (Peak) 

Parameter Thai Regulation EIA / Performance guarantee (@7%O2) 
Alarm Point 

(@7%O2) 

SO2 20 ppm 6 ppm 1.0 g/sec. 4.8 / 5.4 ppm 

NOx 120 ppm 60 ppm 7.4 g/sec. 48 / 54 ppm 

TSP 60 mg/m3 28 mg/m3 1.8 g/sec. 22.4 / 25.2 mg/m3 

CO 690 ppm 690 0 552 / 621 ppm 

 

Partial Load (off peak) 

Parameter Thai Regulation EIA / Performance guarantee (@7%O2) 
Alarm Point 

(@7%O2) 

SO2 20 ppm 6 ppm 0.8 g/sec. 4.8 / 5.4 ppm 

NOx 120 ppm 60 ppm 5.5 g/sec. 48 / 54 ppm 

TSP 60 mg/m3 28 mg/m3 1.3 g/sec. 22.4 / 25.2 mg/m3 

CO 690 ppm 690 0 552 / 621 ppm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ส่วนแสดงค่าตรวจวดั 

ทีÉจอแสดงผล DCS 



SD-OPT-55 การควบคุมมลพิษจากปล่อง HRSG 

 

 

 

 

 

 

 

รูปภาพ จอแสดงผล DCS ทีÉมีการแจง้เตือนในรูปแบบขอ้ความและเสียง หากค่าทีÉตรวจวดัไดเ้กินมาตรฐาน 

5.3 เมืÉอเกิดความผิดปกติหรือค่า NOx@7%OŚ เกนิเกณฑก์าํหนด ใหด้าํเนินการดงันีÊ 

5.4.1 ตรวจสอบอปุกรณ ์CEMs Analyzer ชนิด online ทีÉ Station หนา้งานว่ามีสิÉงผดิปกต ิเชน่ เสียงดงั, รอยรัÉว, อปุกรณ์

ชาํรุด หรือ ALARM หรือไม่ 

5.4.2 แจง้วิศวกรระบบควบคมุและเครืÉองมือวดั เขา้มาทาํการแกไ้ขโดยด่วนหากระบบตรวจวดัไม่สามารถอ่านคา่ได ้ซึÉงอาจ

มาจากอปุกรณต์รวจวดัเสียหายหรือกรณีอืÉนๆ 

5.4.3 ทาํการปรบัโหลดเพืÉอหาค่าทีÉเหมาะสมเพืÉอไมใ่หเ้กนิเกณฑม์าตรฐาน 

5.4.4 ออก Notice ใหเ้จา้ของเครืÉองทาํการ Tuning ใหม่ 

5.4 หวัหนา้กะทาํการบนัทึกค่าทีÉตรวจวดัไดล้งใน CCR Log Sheet เพืÉอใชเ้ป็นขอ้มูลสาํหรบัตดิตามแนวโนม้คา่คณุภาพอากาศ

เสียระบายทางปล่อง 

5.5 วิศวกรเดินเครืÉองบนัทึกค่าทีÉตรวจวดัไดล้งใน Local Log Sheet เพืÉอใชเ้ป็นขอ้มูลสาํหรบัตดิตามแนวโนม้คา่คณุภาพอากาศ

เสียระบายทางปล่อง 

 

 

 

 

 

 

 

 

 

 



SD-OPT-55 การควบคุมมลพิษจากปล่อง HRSG 

ขัÊนตอนการโหลดข้อมูล Emission Report  
ขัÊนตอนการปฏิบัตงิาน 

5.1 เขา้โปรแกรม Envidas Ultimate Reporter  

 

5.2 เมืÉอเขา้โปรแกรม Envidas Ultimate Reporter ใหเ้ลือกทีÉ Tab “Reports” หลงัจากนัÊนเลือก “Sites” 

5.3 เมืÉอกด “Sites” แลว้ “Site Report” จะ POP UP ขึÊนมา 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  5.3.1 Site เลือก “HRSG11” หรือ “HRSG12”  

  5.3.2 Output เลือก “Excel” 

1 

2 



SD-OPT-55 การควบคุมมลพิษจากปล่อง HRSG 

  5.3.3 Duration เลือก  

   - “Daily” เลือกวนัได ้24 ชัÉวโมง 

   - “Weekly” เลือกวนัได ้7 วนั 

             - “Monthly” เลือกเป็นเดือน 

    - “Period” สามารถเลือกวนัและเวลาได ้

5.3.4 TAB “Type” เลือก “AVG” เป็นค่าเฉลีÉย และเลือก “Time base” เป็น 1 Hour. 

               5.3.5 กด OK 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.4 เมืÉอกด OK แลว้ Excel จะโชวค่์าตามทีÉเลอืกไว ้

 

 

 

 

 

 

 

 

 

 

 

 

5.5 Save file แลว้นาํเอกสารเพืÉอมาทาํ Report ต่อไป 

1 2 

3 

4 

5 



 
 
 
 
 
 
 
 

ภาคผนวก ข-6  
เอกสารการออกแบบระบบ Dry Low NOx Combustion 
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PURPOSE OF THE SYSTEM 
The gas turbine generates a flow of pressurised hot gas which is converted into mechanical energy, 
which is driving a generator via a gear box. 

GENERAL DESCRIPTION OF THE SYSTEM 
Refer to P&ID: 2914483 
 
The SGT-800 Gas Turbine operates in a simple open cycle with straight air and gas flow through the 
turbine. It can be divided into three main sections, the compressor, the combustor and the turbine. 
The compressor draws filtered air from the ambient and compresses it. The compressed air enters 
the combustor where it is heated by the fuel. The hot gas is expanded through the turbine which 
drives the compressor and external load. The hot gas is exhausted in the exhaust diffuser. The three 
main sections are mechanically interconnected, but are modularised and can be handled separately. 
The output of the unit is controlled by the firing temperature and the gas flow through the turbine. The 
continuous rotor speed is 6600 rpm. 

Figure 1, SGT-800 Gas Turbine 
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MAIN COMPONENTS 

Inlet housing 

 
Figure 2, Inlet housing section 

 
The inlet housing consists of the inlet casing and the inlet piece which smoothly directs the incoming 
air to the first compressor stage. The inlet casing is equipped with a view glass and made of 
composite which is light and has a built in noise reduction capability. The inlet housing also contains 
the compressor wash nozzles, see system description for compressor washing system SDB. 
The inlet piece contains bearing housing no.1 and the quill shaft, connecting the gearbox to the rotor. 
The inlet piece has seven load-carrying hollowed struts, which also contain lube oil pipes to the 
bearings as well as electric cables for the speed and optional vibration transducers. They also convey 
seal- and oil ventilation air. Standard vibration transducers are located on the outside of the casing. 
Absolute axial displacement of the rotor is measured. The inlet housing is bolted to the compressor 
casing. 
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Figure 3, Inlet piece 
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Compressor (fifteen stages) 

 
Figure 4, Compressor section 

 
The fifteen stage axial flow compressor has three major parts, a rotor, a pressurised casing covering 
the first ten stages and an inner casing carrying the rear stages. 
 
The first three rows of guide vanes are variable, actuated by a spindle control mechanism and a 
variable speed electrical motor. 
There are holes and slots for extracting air downstream, after stage 3, 5, 8 (internal) and 10. 
Regarding the use of extraction air from stage 3, 5 and 10, see system MBH10. The air cooling 
cavities between turbine discs 1/2 and 2/3 respectively, as well as cooling for the second blade, is 
supplied from the 8th stage extraction.  
The compressor casing, covering the whole compressor section, is vertically split to facilitate service 
and replacement of components. The casing carries the guide vanes for the ten first stages and 
contains the rear compressor guide vane carrier. 
The rear inner compressor stator, that carries the guide vane stages 11-14, is made material with low 
thermal expansion to allow small tip clearances and high performance. 
The guide vanes have a segmented design and are fitted in the casing by tangential groves. 
The compressor has a total of eighteen plugged boroscope holes. Boroscope inspection can be 
performed on all stages except stage 7 and 15. 
 

3rd Stage 

5th Stage 

10th Stage 

8th Stage 

T
hi

s 
do

cu
m

en
t i

s 
is

su
ed

 in
 P

ul
se

.

2015-03-26
Fredrik Grönvall

2015-03-26
Markku Kanala



   

Sheet 
 
6 (26) 

SYSTEM DESCRIPTION 
MBA10 
GAS TURBINE SYSTEM 

Respons. dept 

OET 
Date 

2015-03-24 
Reg. 

DB101 
Prepared 

B. Svensson 
GVTP 

BD000241 
 

    
Approved 
 

Latest revision  
C) Added MBA10CG030, MBA10CT026, MBA1CT027  
and MBA10FT915. /2015-06-24 / BS  

Archive 
 

HG 
9100 

Checked 
 

No. 
1CS157686 

 

A 
08

7 
04

74
-B

  0
0-

03
  M

S
 W

or
d 

97
 

W
e 

re
se

rv
e 

al
l r

ig
ht

s 
in

 th
is

 d
oc

um
en

t a
nd

 in
 th

e 
in

fo
rm

at
io

n 
co

nt
ai

ne
d 

th
er

ei
n.

 R
ep

ro
du

ct
io

n,
 u

se
 o

r d
is

cl
os

ur
e 

to
 th

ird
 

Pa
rti

es
 w

ith
ou

t e
xp

re
ss

 a
ut

ho
rit

y 
is

 s
tri

ct
ly

 fo
rb

id
de

n.
 

 
 

©
 S

ie
m

en
s 

In
du

st
ria

l T
ur

bo
m

ac
hi

ne
ry

 A
B
 

The compressor rotor is built up from a number of fully electron beam welded discs, onto which the 
intermediate shaft is welded. The first four rotor blades are made from chromium steel in order to be 
corrosion resistant. The blading is uncoated and has a high surface smoothness for low deterioration. 
The rotor blades are fitted to the disc in dove tail shaped slots. 

Combustor (annular type) 

 
Figure 5, Combustor section 

 
The combustor consists of the central casing and the combustion chamber. 
The central casing is a circular design containing the compressor diffuser, guiding and dividing the 
flow from the compressor discharge around the combustion chamber, to the cooling air entrances. 
The combustion chamber is of annular type (covering the whole circumference). The operating 
principle of the combustion chamber wall cooling is similar to a counter flow heat exchanger. The air 
enter through slots near the turbine inlet, cools the combustion chamber wall by convection, enters 
the burners through a hood and mixes with fuel and combustion takes place. The hot combustion 
gases then expand through the turbine. The cooling of both the liners and the front panel (were the 
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burners is located) is based on a non-dilutive design. This means that all air goes through the burners 
and takes part in the combustion. However, a small portion of the air enters the combustor through 
the damping holes on the front panel to reduce combustion dynamics. Fuel is injected into the burners 
by 30 fuel injectors with full dual fuel Dry Low Emission (DLE) capabilities. 
Burner 26 is used as a ignition burner and the ignition is provided by a spark igniter and a spark plug. 
During ignition burner 26 are supplied with ignition gas from a separate system. When the ignition 
flame is detected by the flame detector fuel is supplied to the remaining burners and burner 26 is 
switched from the ignition gas system to the main fuel system. 
 

 
 
 
 
 

Figure 6, DLE Burner 3rd generation 
 
There are two flame detectors in the combustion chamber. The flame detectors are located on the 
upper half of the annulus, both indicating main flame. There are a total of 44 access holes for 
inspection of the combustor. 
When operating on gaseous or liquid fuels, the burners are working according to the lean premixed 
combustion principle. This principle will ensure a low flame temperature and the formation of small 
amount of thermal nitrite oxides and carbon monoxide. Injection of steam or water is not required from 
combustion point of view and is not a power boosting option for this gas turbine. 

Combustion mixture at 
burner outlet 

Pilot gas pipe 

Mixing tube 

Pilot gas 
holes 

Compressor air 

Cone head with fuel 
injection (Main and pilot 
liquid fuel, main and pilot 
gas fuel) Main gas 

Film air holes for creation of wall 
boundary for flash back elimination 
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The hot gas side of the combustion chamber is protected by Thermal Barrier Coating (TBC) for life 
extension. 
At the combustor wall there are 3 pipes connected to 3 sensors outside the central casing. The 
sensors monitor/measure the fluctuations (pulsations) in the dynamic pressure. For more information, 
see system description MBX – Pulsation monitoring system. 

Turbine (three stages) 

 

 
 

Figure 7, Turbine section 
The three-stage turbine comprises: 

• the stator which is carrying the guide vanes 
• the rotor assembly, bolted to the intermediate shaft 
• the outlet casing 

 
The guide vanes inner surfaces have honeycomb seals to prevent gas leakage, while outside first and 
second blade abradable seals are used to withstand slight tip rubbing. A honeycomb seal is used for 
the third blade. 
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The rotor blades as well as the guide vanes are precision cast. Stage one and two are internally 
cooled and stage one has a film cooling (see section “Cooling and sealing air”). 
The surfaces on the first and second stage are coated for corrosion protection and life extension. 
Blades are unshrouded, except for stage three. 
The third guide vane is a double vane while stage one and two are single. 
The rotor blades are fitted to the disc in fir-tree shaped slots. 
 

 
Figure 8, Turbine outlet casing 

 
The turbine stator has a cylindrical ring design. Operating at higher temperatures the casing circularity 
can be maintained and the turbine running clearances and aerodynamic losses be kept at a minimum. 
The turbine stator flanges are cooled to reduce clearance and improve efficiency. 
 
The outlet casing contains bearing housing no.2 and has seven insulated load-carrying hollowed 
struts, which also contain lube oil pipes to the bearings as well as electric cables for vibration 
transducers. They are also used to convey seal air. 
There is no separate oil mist pipe, instead the waste air is taken out by the oil drain. 
The outlet casing is mounted to the turbine casing and connected to the turbine diffuser via a bellow. 

Vibr. and Temp 
transducer 

Bal. Piston Air 
(Compr. St 10) 

Vibr. Transducer 

Bal. Piston Air 
(Compr. St 10) 

Lubrication oil 

Seal air 
Compr. st 3/5) 

Oil drain 

Oil drain 

Jacking oil 

Bal. Piston Air 
(Compr. St 10) 

Vibr. Transducer 

Fig. 8 Turbine outlet casing 
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Bearings 

The gas turbine rotor is carried by two bearings, no 1 and 2 numbered from the inlet to the exhaust. 
Both bearing casings are kept sub atmospheric. 
Bearing no 1 is a combined thrust bearing and journal bearing both of tilting pad type. Bearing no 2 is 
a journal bearing of tilting pad type. The journal bearings are both of the 5-segment type and the 
thrust bearing has 10 pads. The thrust bearing has also 17 smaller support pads on the opposite side. 
The bearings are equipped with temperature sensors and vibration pick-ups, the latter being 
horizontal and vertically fitted on the outside of the bearing housing. 
During operation, oil is continuously supplied to the bearings. Return oil from the bearing casings is 
led back to the lube oil tank by gravity. 
See also the lubrication oil system description, MBV. 
 

 
Figure 9, Bearing #1 in housing 

 

Jacking oil 

Main thrust 

Radial 
Reverse 
thrust 

Main oil 
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Cooling and sealing air 

At a number of locations air from the compressor is used for cooling and sealing purposes. The air is 
taken from six different pressure levels, depending of use, in order to minimise process losses. 
Please also see the cooling and sealing air system description, MBH Cooling and Sealing Air System. 
Cooling air is used for cooling the turbine casing, vanes, blades and discs. Sealing air is used to 
prevent hot gases from entering or oil mist from leaking out from the bearing housing. In order to 
decrease the thrust load on bearing no 1, a balancing piston, fed by air from compressor stage 10, 
has been designed downstream turbine disc 3. 
 

 
Figure 10, Cooling air - turbine 

Stage 8 

Stage 15 

Stage 10 

Stage 3 
or 5 

Stage 5 

Stage 3 
or 5 

Stage 10 
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Components 
• Compressor inlet guide vane actuator motor unit. 

MBA10AE005 
An AC-servo motor positions the variable compressor guide vanes via an actuator. 
 

• Ignition system 
MBA10AV005 
The ignition box for the spark plug igniter of the combustion chamber. The spark plug is ignited by 
the ignition exciter. 
 

• Axial displacement 
MBA10CG005 
The transducer is continuously monitoring the axial position of the rotor. Absolute distance relative 
bearing measured. 
 

• Axial displacement 
MBA10CG010 
The transducer is continuously monitoring the axial position of the rotor. Absolute distance relative 
bearing measured. 

 
• Key phasor 

MBA10CG015 
The key phasor detects the rotor angle during balancing. 
 

• Axial displacement 
MBA10CG025 
The transducer is continuously monitoring the axial position of the rotor. Absolute distance relative 
bearing measured. 
 
Rev C, Start 

• Compressor inlet guide vane positioning sensor (RVDT) 
MBA10CG030 
The position of the VGV is measured with an RVDT (Rotary Variable Differential Transformer). 
Rev C, Stop 
 

• Diff Pressure transmitter, compressor inlet 
MBA10CP005 
Diff. pressure measurements over the inlet piece for calculation of compressor inlet mass flow. 
 

• Pressure transmitter, compressor inlet 
MBA10CP010 
Pressure level inside the inlet housing for calculation of compressor inlet mass flow. 
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• Pressure transmitter, compressor discharge pressure. 
MBA10CP015 
The transducer is continuously monitoring the pressure in the central casing, used in the control 
loop of the gas turbine. Used for calculation of the turbine inlet temperature. 
 

• Pressure transmitter, compressor discharge pressure. 
MBA10CP016 
The transducer is continuously monitoring the pressure in the central casing, used in the control 
loop of the gas turbine. Used for calculation of the turbine inlet temperature. 
 
Pressure transmitter, compressor discharge pressure. 
MBA10CP017 
The transducer is continuously monitoring the pressure in the central casing, used in the control 
loop of the gas turbine. Used for calculation of the turbine inlet temperature. 
 

• Pressure transmitter, combustor 
MBA10CP030 
The transducer is continuously monitoring the pressure in the combustion chamber. 
 

• Pressure transmitter, front face disc 1 
MBA10CP035 
The transducer is continuously monitoring the pressure upstream of turbine disc 1 to ensure 
cooling air feed to turbine blade 1. 
 

• Diff Pressure transmitter, turbine exhaust 
MBA10CP040 
Diff. pressure measurements between the turbine exhaust and surrounding. 
 

• Diff Pressure transmitter, turbine exhaust 
MBA10CP041 
Diff. pressure measurements between the turbine exhaust and surrounding. 
 

• Diff Pressure transmitter, turbine exhaust 
MBA10CP042 
Diff pressure measurements between the turbine exhaust and surrounding. 
 

• Pressure transmitter, turbine exhaust 
MBA10CP045 
The transducer is continuously monitoring the over pressure in the turbine exhaust. It is used for 
calculating the T5 (turbine inlet temp). 
 

• Pressure switch, compressor surge protection 
MBA10CP050 
The diff. pressure switch will be activated by the back flow of air through the inlet housing during 
surge. 
 

• Pressure switch, compressor surge protection 
MBA10CP055 
The diff. pressure switch will be activated by the back flow of air through the inlet housing during 
surge. 
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• Pressure switch, compressor surge protection 

MBA10CP060 
The diff. pressure switch will be activated by the back flow of air through the inlet housing during 
surge. 

 

• Diff Pressure transmitter, inlet system 
MBA10CP065 
The diff. pressure over the inlet filter is continuously monitored to detect clogging. 
 

• Pressure transmitter, inlet system 
MBA10CP070 
The diff. pressure over the inlet filter is continuously monitored to detect clogging. 
 

• Pressure transmitter, inlet system 
MBA10CP075 
The diff. pressure over the inlet filter is continuously monitored to detect clogging. 
 

• Dynamic probe, combustor pulsation 
MBA10CP085 
The dynamic head in the combustor is continuously monitored. 
 

• Dynamic probe, combustor pulsation 
MBA10CP090 
The dynamic head in the combustor is continuously monitored. 
 

• Dynamic probe, combustor pulsation 
MBA10CP095 
The dynamic head in the combustor is continuously monitored. 
 

• Flame detector 
MBA10CQ005 
The flame detector indicates flame during start up and detects flame out during operation. 
 

• Flame detector 
MBA10CQ010 
The flame detector indicates flame during start up and detects flame out during operation. 
 

• Speed transducer 
MBA10CS005 
The transducer measures continuously the rotating speed of the rotor, and is used as input to the 
control loop of the gas turbine. Controls the rotor speed to 6607 rpm (50 or 60 Hz). 
 

• Speed transducer 
MBA10CS010 
The transducer measures continuously the rotating speed of the rotor, and is used as input to the 
control loop of the gas turbine. Controls the rotor speed to 6607 rpm (50 or 60 Hz). 
 

• Speed transducer 
MBA10CS015 

T
hi

s 
do

cu
m

en
t i

s 
is

su
ed

 in
 P

ul
se

.

2015-03-26
Fredrik Grönvall

2015-03-26
Markku Kanala



   

Sheet 
 
15 (26) 

SYSTEM DESCRIPTION 
MBA10 
GAS TURBINE SYSTEM 

Respons. dept 

OET 
Date 

2015-03-24 
Reg. 

DB101 
Prepared 

B. Svensson 
GVTP 

BD000241 
 

    
Approved 
 

Latest revision  
C) Added MBA10CG030, MBA10CT026, MBA1CT027  
and MBA10FT915. /2015-06-24 / BS  

Archive 
 

HG 
9100 

Checked 
 

No. 
1CS157686 

 

A 
08

7 
04

74
-B

  0
0-

03
  M

S
 W

or
d 

97
 

W
e 

re
se

rv
e 

al
l r

ig
ht

s 
in

 th
is

 d
oc

um
en

t a
nd

 in
 th

e 
in

fo
rm

at
io

n 
co

nt
ai

ne
d 

th
er

ei
n.

 R
ep

ro
du

ct
io

n,
 u

se
 o

r d
is

cl
os

ur
e 

to
 th

ird
 

Pa
rti

es
 w

ith
ou

t e
xp

re
ss

 a
ut

ho
rit

y 
is

 s
tri

ct
ly

 fo
rb

id
de

n.
 

 
 

©
 S

ie
m

en
s 

In
du

st
ria

l T
ur

bo
m

ac
hi

ne
ry

 A
B
 

The transducer measures continuously the rotating speed of the rotor. Overspeed protection. 
 

• Speed transducer 
MBA10CS020 
The transducer measures continuously the rotating speed of the rotor. Overspeed protection. 

 
• Speed transducer 

MBA10CS030 
The transducer measures continuously the rotating speed of the rotor. Overspeed protection. 

 
• Temperature transmitter, bearing temperature 

MBA10CT005 
The PT100 is continuously monitoring the temperature of radial bearing no1. 
 

• Temperature transmitter, bearing temperature 
MBA10CT010 
The PT100 is continuously monitoring the temperature of radial bearing no1. 

 
• Temperature transmitter, bearing temperature 

MBA10CT015 
The PT100 is continuously monitoring the temperature of axial thrust bearing no1. 
 

• Temperature transmitter, bearing temperature 
MBA10CT020 
The PT100 is continuously monitoring the temperature of axial thrust bearing no1. 
 

• Temperature transmitter, compressor inlet 
MBA10CT025 
The PT100 is continuously monitoring the temperature at the compressor inlet. The transmitter is 
protecting the gas turbine from operation outside the design limits. The signal is used as input to 
the control loop of the gas turbine to calculate the inlet mass flow, the PFR (pilot fuel ratio) and the 
STC (start control) 
 
Rev C, Start 

• Temperature transmitter, compressor inlet 
MBA10CT026 
The PT100 is continuously monitoring the temperature at the compressor inlet. The transmitter is 
protecting the gas turbine from operation outside the design limits. The signal is used as input to 
the control loop of the gas turbine to calculate the inlet mass flow, the PFR (pilot fuel ratio) and the 
STC (start control) 
 

• Temperature transmitter, compressor inlet 
MBA10CT027 
The PT100 is continuously monitoring the temperature at the compressor inlet. The transmitter is 
protecting the gas turbine from operation outside the design limits. The signal is used as input to 
the control loop of the gas turbine to calculate the inlet mass flow, the PFR (pilot fuel ratio) and the 
STC (start control) 
Rev C, Stop 

T
hi

s 
do

cu
m

en
t i

s 
is

su
ed

 in
 P

ul
se

.

2015-03-26
Fredrik Grönvall

2015-03-26
Markku Kanala



   

Sheet 
 
16 (26) 

SYSTEM DESCRIPTION 
MBA10 
GAS TURBINE SYSTEM 

Respons. dept 

OET 
Date 

2015-03-24 
Reg. 

DB101 
Prepared 

B. Svensson 
GVTP 

BD000241 
 

    
Approved 
 

Latest revision  
C) Added MBA10CG030, MBA10CT026, MBA1CT027  
and MBA10FT915. /2015-06-24 / BS  

Archive 
 

HG 
9100 

Checked 
 

No. 
1CS157686 

 

A 
08

7 
04

74
-B

  0
0-

03
  M

S
 W

or
d 

97
 

W
e 

re
se

rv
e 

al
l r

ig
ht

s 
in

 th
is

 d
oc

um
en

t a
nd

 in
 th

e 
in

fo
rm

at
io

n 
co

nt
ai

ne
d 

th
er

ei
n.

 R
ep

ro
du

ct
io

n,
 u

se
 o

r d
is

cl
os

ur
e 

to
 th

ird
 

Pa
rti

es
 w

ith
ou

t e
xp

re
ss

 a
ut

ho
rit

y 
is

 s
tri

ct
ly

 fo
rb

id
de

n.
 

 
 

©
 S

ie
m

en
s 

In
du

st
ria

l T
ur

bo
m

ac
hi

ne
ry

 A
B
 

• Temperature transmitter, compressor outlet 
MBA10CT030 
The thermocouple is continuously monitoring the temperature at the compressor outlet. The 
transmitter is protecting the gas turbine from operation outside the design limits. The signal is used 
as input to the control loop of the gas turbine. Used for calculation of the turbine inlet temperature. 
 

• Temperature transmitter, compressor outlet 
MBA10CT031 
The thermocouple is continuously monitoring the temperature at the compressor outlet. The 
transmitter is protecting the gas turbine from operation outside the design limits. The signal is used 
as input to the control loop of the gas turbine. Used for calculation of the turbine inlet temperature. 
 

• Temperature transmitter, compressor outlet 
MBA10CT032 
The thermocouple is continuously monitoring the temperature at the compressor outlet. The 
transmitter is protecting the gas turbine from operation outside the design limits. The signal is used 
as input to the control loop of the gas turbine. Used for calculation of the turbine inlet temperature. 
 

• Temperature transmitter, turbine stator 
MBA10CT035 
The thermocouple is continuously monitoring the temperature in the turbine stator flanges 
connecting stator ring 1 and 2. The transmitter indicates the function of the external stator cooling. 
 

• Temperature transmitter, turbine stator 
MBA10CT040 
The thermocouple is continuously monitoring the temperature in the turbine stator flanges 
connecting stator ring 1 and 2.  
 

• Temperature transmitter, turbine stator 
MBA10CT045 
The thermocouple is continuously monitoring the temperature in the turbine stator flanges 
connecting stator ring 1 and 2. 
 

• Temperature transmitter, turbine stator 
MBA10CT050 
The thermocouple is continuously monitoring the temperature in the turbine stator flanges 
connecting stator ring 2 and 3. 
 

• Temperature transmitter, turbine stator 
MBA10CT055 
The thermocouple is continuously monitoring the temperature in the turbine stator flanges 
connecting stator ring 2 and 3. 
 

• Temperature transmitter, turbine stator 
MBA10CT060 
The thermocouple is continuously monitoring the temperature in the turbine stator flanges 
connecting stator ring 2 and 3. 
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• Temperature transmitter, between turbine stator and turbine casing 
MBA10CT065 
The thermocouple is continuously monitoring the temperature in the cavity between the turbine 
stator and the turbine casing. 
 

• Temperature transmitter, vane inner shroud 
MBA10CT070 
The thermocouple is continuously monitoring the temperature in the seal region under the stage 2 
vane. 
 

• Temperature transmitter, vane inner shroud 
MBA10CT080 
The thermocouple is continuously monitoring the temperature in the seal region under the stage 2 
vane. 
 

• Temperature transmitter, bearing temperature 
MBA10CT090 
The PT100 is continuously monitoring the temperature of radial bearing no. 2. 
 

• Temperature transmitter, bearing temperature 
MBA10CT095 
The PT100 is continuously monitoring the temperature of radial bearing no. 2. 
 

• Temperature transmitter, turbine exhaust 
MBA10CT100 
The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input 
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine 
exhaust temperature. 
 

• Temperature transmitter, turbine exhaust 
MBA10CT105 
The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input 
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine 
exhaust temperature. 
 

• Temperature transmitter, turbine exhaust 
MBA10CT110 
The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input 
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine 
exhaust temperature. 
 

• Temperature transmitter, turbine exhaust 
MBA10CT115 
The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input 
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine 
exhaust temperature. 
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• Temperature transmitter, turbine exhaust 
MBA10CT120 
The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input 
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine 
exhaust temperature. 
 

• Temperature transmitter, turbine exhaust 
MBA10CT125 
The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input 
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine 
exhaust temperature. 
 

• Temperature transmitter, turbine exhaust 
MBA10CT130 
The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input 
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine 
exhaust temperature. 
 

• Temperature transmitter, turbine exhaust 
MBA10CT135 
The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input 
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine 
exhaust temperature. 
 

• Temperature transmitter, turbine exhaust 
MBA10CT140 
The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input 
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine 
exhaust temperature. 

 
• Temperature transmitter, turbine exhaust 

MBA10CT145 
The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input 
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine 
exhaust temperature. 
 

• Temperature transmitter, turbine exhaust 
MBA10CT150 
The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input 
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine 
exhaust temperature. 
 

• Temperature transmitter, turbine exhaust 
MBA10CT155 
The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input 
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine 
exhaust temperature. 
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• Temperature transmitter, turbine exhaust 
MBA10CT160 
The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input 
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine 
exhaust temperature. 
 

• Temperature transmitter, turbine exhaust 
MBA10CT165 
The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input 
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine 
exhaust temperature. 
 

• Temperature transmitter, turbine exhaust 
MBA10CT170 
The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input 
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine 
exhaust temperature. 
 

• Temperature transmitter, turbine exhaust 
MBA10CT175 
The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input 
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine 
exhaust temperature. 
 

• Vibration transducer, bearing 
MBA10CY005 
The accelerometer is continuously monitoring the vibration in bearing no 1. 
 

• Vibration transducer, bearing 
MBA10CY010 
The accelerometer is continuously monitoring the vibration in bearing no 2. 
 

• Vibration transducer, bearing 
MBA10CY015 
The accelerometer is continuously monitoring the vibration in bearing no 2. 
 

• Vibration transducer, bearing 
MBA10CY020 
The accelerometer is continuously monitoring the vibration in bearing no 2. 
 

• Vibration transducer, bearing 
MBA10CY025 
The accelerometer is continuously monitoring the vibration in bearing no 1. 
 

• Vibration transducer, bearing 
MBA10CY030 
The accelerometer is continuously monitoring the vibration in bearing no 1. 
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• Air flow, calculated 
MBA10FF900 
Calculated compressor inlet mass flow based on dP measurements. 
 

• Calculated pressure, compressor outlet pressure 
MBA10FP901  
Median of measurements in the compressor outlet. 

 
• Calculated temperature, turbine stator ring 

MBA10FT900 
Average of measurements in the turbine stator flanges connecting stator ring 1 and 2.  

 
• Calculated temperature, compressor outlet 

MBA10FT901 
If one thermocouple differs more than set value from the median of MBA10CT030, MBA10CT031 
and MBA10CT032 or the thermocouple failure it is set to 0° C.  
 

• Calculated temperature, turbine stator ring 
MBA10FT905 
Average of measurements in the turbine stator flanges connecting stator ring 2 and 3.  
 

• Calculated temperature, turbine exhaust 
MBA10FT910 
Average of measurements in the turbine exhaust.  
 

• Calculated temperature, turbine exhaust 
MBA10FT911 
Maximum to average deviation of measurements in the turbine exhaust.  
 

• Calculated temperature, turbine exhaust 
MBA10FT912 
Minimum to average deviation of measurements in the turbine exhaust. 
 
Rev C, Start 

• Calculated temperature, compressor inlet 
MBA10FT915 
Average of measurements in the compressor inlet. 
Rev C, Stop 
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Test Instrumentation 

• Connection for test instrumentation, compressor outlet. 
MBA10CU301 
The connection is used for performance measurement or trouble-shooting. 
 

• Connection for test instrumentation, compressor outlet. 
MBA10CU302 
The connection is used for performance measurement or trouble-shooting. 
 

• Connection for test instrumentation, compressor outlet. 
MBA10CU303 
The connection is used for performance measurement or trouble-shooting. 
 

• Connection for test instrumentation, compressor outlet. 
MBA10CU304 
The connection is used for performance measurement or trouble-shooting. 
 

• Connection for test instrumentation, turbine outlet diffuser. 
MBA10CU701 
The connection is used for performance measurement or trouble-shooting. 
 

• Connection for test instrumentation, turbine outlet diffuser.  
MBA10CU702 
The connection is used for performance measurement or trouble-shooting. 
 

• Connection for test instrumentation, turbine outlet diffuser.  
MBA10CU703 
The connection is used for performance measurement or trouble-shooting. 
 

• Connection for test instrumentation, turbine outlet diffuser.  
MBA10CU704 
The connection is used for performance measurement or trouble-shooting. 
 

• Connection for test instrumentation, turbine outlet diffuser.  
MBA10CU705 
The connection is used for performance measurement or trouble-shooting. 
 

• Connection for test instrumentation, turbine outlet diffuser.  
MBA10CU706 
The connection is used for performance measurement or trouble-shooting. 
 

• Connection for test instrumentation, turbine outlet diffuser.  
MBA10CU707 
The connection is used for performance measurement or trouble-shooting. 
 

• Connection for test instrumentation, turbine outlet diffuser.  
MBA10CU708 
The connection is used for performance measurement or trouble-shooting. 
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FUNCTION 

Start up 

The start up procedure is described below: 
� Start of ventilation and lubrication oil system.  
� Start of start motor to purge speed 1500 rpm.  
� Wait for purge time to expire (time dependant on stack/boiler volume 
� At ignition, gas is fed to burner #26 where the spark plug ignites the gas. When the ignition flame 

is indicating, fuel is fed to the all the burners for main ignition.   
� When main ignition is indicating, acceleration to idle speed, 6600 rpm, is started. Both the start 

motor and the fuel firing is contributing to the acceleration. At 5600 rpm the start motor is switched 
off. During run-up the bleed valves will close.   

� At idle speed the unit is synchronized.   
� The start up is finalised when the generator is synchronised and minimum continuous load is 

obtained. 

Continuous operation 

Above 50% load, the extraction air from compressor stage 3 is no longer sub atmospheric, and the 
valves are therefore open. The gas turbine speed is constant independent of load and within the 
permitted ambient conditions there is no flat rated output. The position of the compressor inlet guide 
vane (IGV) at full load is dependent on ambient conditions, nominal open below +30° C and 
continuously closed above. 
The load is varied by controlling the compressor IGV, firing temperature and turbine exit temperature. 
The first step in load decrease is to close the compressor IGV, maintaining the firing temperature until 
maximal permitted turbine exit temperature is reached. At ambient above +30° C this situation occurs 
at full load. The next step is to continue closing the IGV until it is fully closed, maintaining the turbine 
exit temperature by decreasing the firing temperature. The third and final step is to further decrease 
the firing temperature keeping the IGV fully closed. Load increase is performed in the same way but in 
opposite order. 
 
The gas turbine speed and load is operated from the automatic control by means of the amount of 
fuel entering the combustion chamber and the guide vane control. The control input is among other 
the power demand and ambient air conditions. 

Turbine stop 

When shutting down the combustor, the gas turbine speed slowly decreases until reaching the set 
barring speed of the electric starting motor (600 rpm). Barring is then continued for 18 hours, so the 
gas turbine is cooled down. After this, the starting motor is stopped and the turbine is brought to 
standstill. 

Barring 

Barring at 600 rpm will occur after a turbine trip or turbine stop. Barring must be done otherwise the 
rotor and stator will have different temperature gradients. This can cause the rotor to get stuck. 
Barring will continue for 18 h at 600 rpm, but the gas turbine can be restarted any time during the 
barring. 
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If the barring at 600 rpm is not started due to a failure and the rpm decreases to below 50 rpm within 
10 minutes the gas turbine has to cool down for 40h before restarting. This is known as barring 
block/starting block. 

Stand still 

The turbine should be handled acc. to packing/stand still instructions. See document 1CS26792 (GTI 
doc. W980026E) –GT Storage and preservation  

DISTURBANCES 

Gas turbine trip 

A gas turbine trip interrupts the fuel flow to the gas turbine. The gas turbine speed decreases until the 
rpm is less than 700, after that the gas turbine can be restarted. If not a restart is performed the gas 
turbine will start barring at 600 rpm. The gas turbine can be restarted any time during the barring. 

Generator breaker trip 

A generator breaker trip opens the generator breaker, the turbine continues in operation at idle speed 
and no load. 

Loss of power supply 

Loss of AC supply to the unit trips the gas turbine. As the power supply to the lube oil system is 
continuous in case of an AC supply failure, this event does not affect the safe supply of bearing oil. 
 The electrical starting system is fed directly from the grid and is only affected if the grid voltage is 
lost. 

System faults 

If there are any damages on combustor, turbine, compressor or bearings, the system may not be 
started or has to be shut down. 
Also the start up procedure may be interrupted if a combustion chamber fault occurs. 
If the bleed valves has been locked in closed- or open position the start up is interrupted. 
The faults which are supervised by alarms and shutdown procedures are listed in the alarm and trip 
list. 

Other faults 

The gas turbine is dependent of its auxiliary systems for proper function. These are the ignition fuel, 
the main fuel, the pilot fuel, the lube oil, the starting system, the cooling/sealing air and the instrument 
air. Faults in any of these systems may restrict or interrupt continued start up or operation. 
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TECHNICAL SPECIFICATION 

Design criteria and standards 

• Direction of shaft rotation Clockwise looking contra flow 

Dimensioning data 

• Pressure ratio 19,6:1 at ISO-conditions 
• Nominal speed 6 600 rpm  
• Rated flow 134 kg/s 

Installation 

The gas turbine is mounted on a single foundation frame next to the auxiliary systems in which the 
lube oil tank is integrated. The front face of the gas turbine, opposite to the auxiliary systems has 
been design especially for easy access during inspection. 
As the different sections of the gas turbine is built up as removable modules, this also permits easy 
access and fast simple maintenance. 

Component data  

Rotor weight (incl. blades) 7860 kg 
Engine weight 28375 kg 
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Index of components 
MBA10AE005 

IGV 12 
MBA10AV005 

Ignition system 12 
MBA10CG005 

Axial displacement 12 
MBA10CG010 

Axial displacement 12 
MBA10CG015 

Key phasor 12 
MBA10CG025 

Axial displacement 12 
MBA10CG030 

IGV position 12 
MBA10CP005 

Diff. Pressure compressor inlet 12 
MBA10CP010 

Pressure compressor inlet 12 
MBA10CP015 

Pressure compressor discharge 13 
MBA10CP016 

Pressure compressor discharge 13 
MBA10CP017 

Pressure compressor discharge 13 
MBA10CP030 

Pressure combustor chamber 13 
MBA10CP035 

Pressure disc 1 13 
MBA10CP040 

Diff. Pressure turbine exhaust 13 
MBA10CP041 

Diff. Pressure turbine exhaust 13 
MBA10CP042 

Diff Pressure turbine exhaust 13 
MBA10CP045 

Pressure turbine exhaust 13 
MBA10CP050 

Surge protection 13 
MBA10CP055 

Surge protection 13 
MBA10CP060 

Surge protection 14 
MBA10CP065 

Diff. press air intake 14 
MBA10CP070 

Diff. press air intake 14 
MBA10CP075 

Diff. press air intake 14 
MBA10CP085 

Pulsation combustor chamber 14 
MBA10CP090 

Pulsation combustor chamber 14 

MBA10CP095 
Pulsation combustor chamber 14 

MBA10CQ005 
Flame detector 14 

MBA10CQ010 
Flame detector 14 

MBA10CS005 
Rotor speed 14 

MBA10CS010 
Rotor speed 14 

MBA10CS015 
Rotor speed 14 

MBA10CS020 
Rotor speed 15 

MBA10CS030 
Rotor speed 15 

MBA10CT005 
Temp. bearing 1 radial 15 

MBA10CT010 
Temp. bearing 1 radial 15 

MBA10CT015 
Temp. bearing 1 thrust 15 

MBA10CT020 
Temp. bearing 1 thrust 15 

MBA10CT025 
Temp. compressor inlet 15 

MBA10CT026 
Temp. compressor inlet 15 

MBA10CT027 
Temp. compressor inlet 15 

MBA10CT030 
Temp. compressor outlet 16 

MBA10CT031 
Temp. compressor outlet 16 

MBA10CT032 
Temp. compressor outlet 16 

MBA10CT035 
Temp. stator ring 1-2 16 

MBA10CT040 
Temp. stator ring 1-2 16 

MBA10CT045 
Temp. stator ring 1-2 16 

MBA10CT050 
Temp. stator ring  2-3 16 

MBA10CT055 
Temp. stator ring 2-3 16 

MBA10CT060 
Temp. stator ring 2-3 16 

MBA10CT065 
Temp. turbine casing 16 

MBA10CT070 
Temp. vane seal stage 2 17 

T
hi

s 
do

cu
m

en
t i

s 
is

su
ed

 in
 P

ul
se

.

2015-03-26
Fredrik Grönvall

2015-03-26
Markku Kanala



   

Sheet 
 
26 (26) 

SYSTEM DESCRIPTION 
MBA10 
GAS TURBINE SYSTEM 

Respons. dept 

OET 
Date 

2015-03-24 
Reg. 

DB101 
Prepared 

B. Svensson 
GVTP 

BD000241 
 

    
Approved 
 

Latest revision  
C) Added MBA10CG030, MBA10CT026, MBA1CT027  
and MBA10FT915. /2015-06-24 / BS  

Archive 
 

HG 
9100 

Checked 
 

No. 
1CS157686 

 

A 
08

7 
04

74
-B

  0
0-

03
  M

S
 W

or
d 

97
 

W
e 

re
se

rv
e 

al
l r

ig
ht

s 
in

 th
is

 d
oc

um
en

t a
nd

 in
 th

e 
in

fo
rm

at
io

n 
co

nt
ai

ne
d 

th
er

ei
n.

 R
ep

ro
du

ct
io

n,
 u

se
 o

r d
is

cl
os

ur
e 

to
 th

ird
 

Pa
rti

es
 w

ith
ou

t e
xp

re
ss

 a
ut

ho
rit

y 
is

 s
tri

ct
ly

 fo
rb

id
de

n.
 

 
 

©
 S

ie
m

en
s 

In
du

st
ria

l T
ur

bo
m

ac
hi

ne
ry

 A
B
 

MBA10CT080 
Temp. vane seal stage 2 17 

MBA10CT090 
Temp. bearing 2 17 

MBA10CT095 
Temp. bearing 2 17 

MBA10CT100 
Temp. turbine exhaust 17 

MBA10CT105 
Temp. turbine exhaust 17 

MBA10CT110 
Temp. turbine exhaust 17 

MBA10CT115 
Temp. turbine exhaust 17 

MBA10CT120 
Temp. turbine exhaust 17 

MBA10CT125 
Temp. turbine exhaust 18 

MBA10CT130 
Temp. turbine exhaust 18 

MBA10CT135 
Temp. turbine exhaust 18 

MBA10CT140 
Temp. turbine exhaust 18 

MBA10CT145 
Temp. turbine exhaust 18 

MBA10CT150 
Temp. turbine exhaust 18 

MBA10CT155 
Temp. turbine exhaust 18 

MBA10CT160 
Temp. turbine exhaust 18 

MBA10CT165 
Temp. turbine exhaust 19 

MBA10CT170 
Temp. turbine exhaust 19 

MBA10CT175 
Temp. turbine exhaust 19 

MBA10CT900 
Temp. average stator ring 1-2 20 

MBA10FT905 
Temp. average stator ring 2-3 20 

MBA10FT910 
Temp. average turbine exhaust 20 

MBA10FT911 
Max to average turbine exhaust temp 20 

MBA10FT912 
Min to average turbine exhaust temp 20 

MBA10CY005 
Vibration bearing 1 19 

MBA10CY010 
Vibration bearing 2 19 

MBA10CY015 
Vibration bearing 2 19 

MBA10CY020 
Vibration bearing 2 19 

MBA10CY025 
Vibration bearing 1 19 

MBA10CY030 
Vibration bearing 1 19 

MBA10FF900 
Inlet mass flow 19 

MBA10FP901 
Pressure compressor outlet 19 

MBA10FT901 
Temp. compressor outlet 20 

MBA10FT915 
Temp. compressor inlet 20 
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Owner Doc #: ICS-GBP-002-M-090-207
ICS Doc#: 12915-GBP-DOC005

CUSTOMER MANUFACTURER

TEC Industrial Cooling Solutions, Inc.
12SPP Project - GBP 1457 Ammons St, Suite 206

Requisition #: HXEF001 Lakewood, CO   80214

Item #:

10PAD91AN001, 
10PAD92AN001 and 

10PAD93AN001 Phone (303) 462-2000

Specification No.: Work No.: BC-0231-22
Inquiry No.:
Date of Origination: Date of Submittal: April 24, 2017
Revision Level: Revision Level: B

GENERAL

Selection Counterflow
Tower Model 3CFC-363632-22

Type Mechanical, Induced Draft

DESIGN AND OPERATING CONDITIONS

Circulating Water Flow, m^3/hr: 7431.3
Hot (inlet) Water Temp., (°C) 43.7

Cold (outlet) Water Temp., (°C) 33.7
Wet-Bulb Temp. (ambient), (°C) 28.7

Tower Pump Head, m. 8.08
Total Fan BHP (kW) 299.1

Drift Loss, % of Circulating Flow 0.004
Evaporation Loss (at design), % 1.55

Design Wind Load, km/hr 138
Design Seismic Load, %G Zone 1

Noise 1m far from Cold Basin/1.5mGL 82 dB(A)
Noise 1m far from Fan/on wet deck 85 dB(A)

STRUCTURAL DETAILS

Number of Cells 3
Fans / Cell 1

Total number of Fans 3
Cell Length (Longitudinal), ft. 36 10970 mm

Cell Width (Transverse), ft. 36 10970 mm
Cell Configuration (Inline or Back-to-Back) Inline

Tower Length (Longitudinal), mm. 33719
Tower Width (Transverse), mm 11473

Tower Height (Basin Curb to Fan Deck), mm. 9750 mm
Fan Stack Height, ft. 9 2743 mm

Overall Tower Height, ft. 41 12493 mm
Inside Basin Length, ft. 109 33218 mm
Inside Basin Width, ft. 42 12803 mm

Basin Depth, ft. 5 1500 mm 

Cooling Tower Data Sheet
Owner Doc #: ICS-GBP-002-M-090-207

Mechanical Draft Cooling Tower

Cooling Duty for 3-Cell Cooling Tower

Vendor Doc #: 12915-GBP-DOC005
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Owner Doc #: ICS-GBP-002-M-090-207
ICS Doc#: 12915-GBP-DOC005

STRUCTURAL / DISTRIBUTION DETAILS

Hot Water Inlet - Number 3
Nominal Diameter, in. 30

Description Low pressure, downspray
Height of Dist. Inlet Pipe Above Basin Curb, mm. 6550

Access to Top of Tower Stairway and emergency ladder
Shipping Weight (kg) 44663

Operating Weight (kg) 89825

MATERIALS OF CONSTRUCTION

Framework Members Reinforced Concrete (RC) by others
Casing Reinforced Concrete (RC) by others

Fill Media PVC
Fill Support Reinforced Concrete (RC) by others

Drift Eliminators PVC
Spacer N/A

Fan Stacks FRP
Louver Material Reinforced Concrete (RC) by others

Partitions Reinforced Concrete (RC) by others
Fan Deck Reinforced Concrete (RC) by others

Water Distribution - Type Low Pressure - Downspray
Material RC Header, PVC Lateral Piping

Lumber Pre-Treatment N/A
Type of Treatment N/A

Items Treatment N/A
Splashers or Spray Nozzles ABS

Stairways and Handrail HDGS/RC (RC) by others
Structural Connectors NA

Bolts, Nuts & Washers SS
Anchor Connectors HDGS 

Nails/screws SS
Anchor Bolts HDGS 

Furnished by: ICS

MECHANICAL EQUIPMENT - FANS

Type or Model Axial Fan APT-22K
Manufacturer Hudson

Diameter, mm 6705
Number of Blades 6

Fan Speed, rpm 185.8
Tip Speed, m/sec 65.24

BkW per fan (motor output) 99.7 kW
Blade Material FRP

Hub Material HDGS with SUS304 Hardware

2 of 3



Owner Doc #: ICS-GBP-002-M-090-207
ICS Doc#: 12915-GBP-DOC005

MECHANICAL EQUIPMENT - FANS
Total Static Pressure, (mm. H20) 24.08

Velocity Pressure, (mm. H20) 6.73
Air Delivery per Fan, m^3/hr 1,282,928

Fan Static Efficiency, % 70.2

MECHANICAL EQUIPMENT - GEAR REDUCER

Number per Tower 3
Type Right Angle / Self-Lubricating

Model 1311
Manufacturer Amarillo

Reduction Ratio 8
AGMA Mechanical H.P., rating 348

Service Factor at Reduced H.P. of Driver 2.3
Number of Reductions 2

MECHANICAL EQUIPMENT - DRIVESHAFT

Number per Tower 3
Type Full Floating without lubrication

Model LRA650.424SS
Manufacturer ADDAX

Drive Shaft Material SS316
Coupling Material SS316 & Composite

MECHANICAL EQUIPMENT - DRIVER (Motor)

Number 3
Kind Electric Motor
Type TEFC

Manufacturer ABB, M3BP 315SMB 4G
Rated kW 110

Full Load Speed, RPM 1485
V/pH/Hz 400V±5% / 3 / 50Hz±1%

MECHANICAL EQUIPMENT - Vibration Switch

Number 3
Model 685B0001A11

Manufacturer IMI
Material Aluminum Alloy

Alarm Setpoint 10 to 100% of Vibration Range
Alert Setpoint 10 to 100% of Alarm Setpoint

Frequency Response 2-1000 Hz

3 of 3
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Pursuant to Annex IIA of Machinery Directive 2006/42/EC 

 
The Manufacturer: F.lli Ferrari Ventilatori Industriali S.p.A. 

Via Marchetti, 28 
36071 Arzignano (VI)  Italy 
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CAUTION: 

Fan operation within a very broad range of operating speeds may lead to increased vibration 
in correspondence with a specific resonance frequency of the system of which the fan is only a 
single component. 

Avoid working at speeds coinciding with structural resonance frequencies, and if this is not 
possible, modify some variable that can change the resonance frequency of the system, for 
example by using vibration dampers of a different type. 

 

If the rotation direction of a fan must be inverted, or if it must be restarted, this must be done only when the 
impeller is in the rest position (total standstill). 

 

 

CAUTION: 

Inverting the fan rotation direction or starting it with the impeller turning in the opposite 
direction may cause breakage of the blades and/or the impeller hub, with the risk of ejection of 
metal parts. 

 

The replacement of moving parts with non-original spare parts may be the cause of different operating 
conditions with respect to the original design condition (e.g. AISI 304 stainless steel, AISI 316L stainless 
steel or Corten). 

 

 

CAUTION: 

Respect the maximum speeds indicated in the catalogue for the applicable temperature. For 
transmission shafts in stainless steel, these speeds must be reduced by 20%. Comply with the 
information given on the transmission specifications document supplied with the fan. 

 

Operation at a speed significantly lower than up to 40% of nominal speed (unless otherwise specified by FVI) 
may affect the cooling of the motor and bearings, with possible malfunctions due to higher temperatures. For 
electrical components, the user and installer are advised to provide adequate protection for the drive system 
or motor, with the use of heat detection capsules if possible, and also using a servo-ventilated motor if 
necessary. 

Resonance phenomena in the structure must be avoided. These may emerge at specific rotation speeds, 
and may cause damage to the structure. 

 

 

CAUTION: 

Resonance phenomena at low frequencies may cause damage to the structure. 

 

3.8.6 Noise emission risks 

FVI designs its fans dedicating attention to the elimination of the noise that they generate. Nevertheless, 
during normal operation fans act as a sound source. 

The spectrum of frequencies of acoustic emission depends on the dimensional and structural characteristics 
of the fan, and also on its application of use (rotation speed, fluid moved, etc). 

FVI, in collaboration with TUV, has measured the acoustic emissions of its fans in its own test laboratory in 
accordance with the EN ISO 3744  EN ISO 3746  ISO 13347 standards. 

Tests were conducted with fans similar to those to which this manual refers, and relative values of acoustic 
power and pressure are shown in Chart 3-3, Chart 3-4, Chart 3-5, and Chart 3-6. 
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ACOUSTIC POWER* EMITTED Lw(A) (dBA) (1/2) 
Axial fans  series with aluminium impeller hub 

size ES1 EF1 
EF 

vers.9 
EB EFR2 EK2 EQ2 EP2 ET3 

250         93         

280         97         

315 100 100 99   99 75 74 79   

355 100 100 98 102 103 77 77 85   

400 99 99 98 102 106 78 78 91 79 

450 102 102 99 103 109 83 83 93   

500 102 102 100 103 112 86 84 96 85 

560 107 107 101 105 116 89 88 87   

630 108 108 101 105 119   82 92 95 

710 104 104 102 106 106   88   99 

800 104 104 103 106 109   89   90 

900 110 110 107 111     97   98 

1000 110 110 106 110     99   99 

1120 111 111 107 111           

1250 107 107 106 110           

1400 108 108 106 111           
      * Uncertainty + 3 dB   

Chart 3-3 Acoustic power emitted Lw(A) (dBA) 
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1 Ambient conditions 

 
Item Data Unit Value 

1.1 Temperature minimum °C +5 

1.2 Temperature maximum °C +40 

1.3 Average relative humidity % 78 

1.4 Height above sea level m.s.l <1000 

 

2 Performances  

 
Item Data 

 
Unit Value 

OFF 
PEAK 

PEAK DESIGN 

2.1 Suction pressure (package flange) Bar(g) 27.89 27.89 27.89 

2.2 Suction pressure (compressor flange) Bar(g) 19.4 19.4 19.4 

2.3 Suction temperature °C 10 25 48.9 

2.4 Discharge pressure (package flange) Bar(g) 29.66 29.66 29.66 

2.5 Discharge temperature (package flange) °C 80 80 80 

2.6 Discharge temperature (compressor flange) °C 95 95 95 

2.7 Nominal flow rate at normal conditions Kg/h 7117 9173 12427 

2.8 Power at coupling KW 195 240 287 

2.9 Rotating speed min-1 2980 2980 2980 

2.10 Residual oil content at discharge conditions ppm w 0.5 0.5 0.5 

2.11 Medium Natural gas 

2.12 Max. allowable casing pressure Bar(g) 52 

2.13 Max. allowable casing temperature °C 120 

2.14 Relief valve set pressure Bar(g) 40 

2.15 Hydro test pressure Bar(g) (52 x 1.5) + 1 

2.15 Settle out pressure Bar(g) 19.4 (Suction pressure) 

2.15 Pneumatic test pressure Bar(g) 40 (Relief valve setting) - 3 

  

Project Name: GBP 

Project Number:  366 

Project Type: EGSI-S-65/315 W 
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3 Main drive motor  

 

Item Data Unit Value 

3.1 Voltage V 6600 

3.2 Frequency Hz 50 

3.3 Rotating speed min-1 2980 

3.4 Rated power KW 315 

3.5 Insulating class - F 

3.6 Hazardous Area Classification II 3 G Ex nA II T3 ATEX 94/9 

3.7 Protection mode IP55 

3.8 Mounting design IMB3 

4 Instrument air  

 
Item Data  Unit Value  

4.1 Nominal flow Nm3/min 0.1 

4.2 Supply pressure  barg 8 

4.3 Supply temperature  °C 42 

5 Cooling system  

 
Item Data  Unit Value 

Min.  Norm.  Max. 

5.1 Coolant inlet temperature °C 35 37.6 40 

5.2 Coolant return temperature °C 40 43.9 48 

5.3 Supply / Return pressure Barg 4 / 3 

5.4 Coolant flow rate Kg/h < 33200 

5.3 Total heat dissipation   kW < 320 

5.4 Coolant media (*) Cooling Water 

    

   (*) Antifreeze shall be used to avoid any damage to the cooling systems in case ambient temperature can drop below 
   freezing point of the cooling water.  

6 Enclosure 

 
Item Data Unit Value 

6.1 Sound pressure level @ 1,5 meter over the ground under 
free field conditions (with 2 compressors running) 

dB(A) 85 

6.2 Enclosure ventilation nominal flow m3/h 15000 

    

7 Condensate drain 

N/A 

8 Package Dimensions 

 
Refer to layout:  366.OG.001 (EPJ-GBP-002-M-121-214) 
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9 Lubricating oil 

 

Item Data Unit Value 

8.1 Quantity  lt. 1000 

8.2 Media VPT ESTSYN CE 100 
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This component specification is a description of an enclosure for gas 

turbine SGT-800B. It is based on SIEMENS technical specification SDS 

1CS67405 rev. R and ODS 1CS156805 rev. A. 

 

 

 

 

Material 
If not stated differently, structure etc. will be manufactured out of carbon steel in a 
welded well-stiffened design and hot dip galvanised. 
All inside welding on clean air side to be continuous for carbon steel and 
intermittent welded for stainless steel. 
All joints to have neoprene gaskets. 
All units to be provided with lifting lugs for handling during transport and erection. 
Bolts for supports are included. 
 

Surface Treatment 
Camfil YP2 (C4 medium durability) with max DFT of 480 microns and dust class 2 
acc. to ISO8502-3 first edition 1992-10-01. 
 
 
 
 

GT Enclosure Outdoor 50Hz, 85/65 dB(A) 
 

Item 1 Structure 
1 lot Structure inside GT enclosure manufactured in carbon steel and hot dip 

galvanised. 
 Designed for system loads from: 
 Inlet silencer load. 
 Ventilation negative and positive pressure. 
 Ventilation inlet load. 
 

Item 2 Support frame 
1 off Inlet frame beam manufactured in carbon steel hot dip galvanised to support 

platform for access to ventilation inlet. 
 

Item 3 Wall panel 
1 lot Pre-fabricated panel over GT, 80 mm thick in A30 design. The panel is 

manufactured in pre-coated 0,6/0,6 mm galvanised steel plate with inside of 
perforated plate. Acoustic/Fire insulation of mineral wool. 

 Weight: ∼21 kg / m2. 
 
 



 

    
Box 155   501 13 BORÅS   Sweden 
Tel.+46-33 178500 

 

PROJECT: Gulf, Thailand 

SGT-800B 

GT/EG Enclosure 
Component Specification 

 

Doc No: 
1474901-712 
A. Vainonen 
2016-07-08 
Rev. 0 
Page 2/5 

 
 

Item 4 Roof panel 
1 lot Pre-fabricated panel over GT, 80 mm thick in A30 design. The panel is 

manufactured in pre-coated 0,6/0,6 mm galvanised steel plate with inside of 
non-perforated plate. Acoustic/Fire insulation of mineral wool. 

 Weight: ∼21 kg / m2. 
 

Item 5 Doors 
3 off Door manufactured in carbon steel in 45 dB(A) design. 
 The door has an infill of mineral wool to prevent noise breakout. 
 Hinges and pins in carbon steel. 
 Door provided with panic release. 
 

Item 6 Crane 
1 off Electrical overhead crane over gas turbine with lifting telpher and trolley. 
 380VAC, 50Hz, 3Ph. 
 Lifting capacity: 8 ton 

 NOTE! Only designed for -15°C ambient. 
 

Item 7 External runway beam 
2 off External runway beam incl. supports down to foundation for 8 ton crane in 

carbon steel and hot dip galvanised. 
 

Item 8 Lifting beam 
2 off Internal 4 ton hand operated lifting jack with trolley above gear & start motor 

and generator quill shaft.  
 Lifting height: Min 1171 mm 
  Max 4171 mm 
  

Item 9 Lifting beam 
1 off Internal 250 kg hand operated lifting jack with trolley above lube oil pumps. 
 Lifting height: Min 648 mm 
  Max 5648 mm 
 

Item 10 Lifting point 
1 off Internal 600 kg hand operated lifting jack above start gear. 
 Lifting height: Min 600 mm 
  Max 4100 mm 
 

Item 11 Lifting point 
1 off Internal 1500 kg over generator quill shaft. 
 

Item 12 Maintenance sliding door 
1 lot  Pre-fabricated panel, 80 mm thick in A30 design. The panel is manufactured in 

pre-coated 0,6/0,6 mm galvanised steel plate with inside of perforated plate. 
 Acoustic/Fire insulation of mineral wool 140 kg/m3. 

 Weight: ∼21 kg / m2. 
 Framework of hot-dipped carbon steel. 
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1 off Door manufactured in carbon steel in 45 dB(A) design. 
 The door has an infill of mineral wool to prevent noise breakout. 
 Hinges and pins in carbon steel. 
 Door provided with panic release. 
 

Item 13 Pressure relief damper 
1 off Damper will handle a flow of 27.700m3/h during a short period of time. 
 Opening static pressure min 760Pa and relieving static pressure max 965Pa 

incl. airflow. Damper with double flanged channel frame and streamlined airfoil 
blades. Designed to protect HVAC systems and industrial processes by 
relieving air pressure. External spherical rod end linkage, externally mounted 
relubricable ball bearings, blade counterbalance and adjustable pressure 
setting weights are standard so as to withstand elevated relief pressures and 
flows.  
To prevent counterbalance weights not to interfere with enclosure wall a duct 
extension with a depth of approx. 305mm (12”) is included to be installed 
between damper and enclosure wall. 

 
1 set Galvanized stiffeners included to reinforce panels above exhaust diffuser 

inside GT enclosure. 
 

Item 14 Platform 
1 off Ladder incl. self-closing gate and hoop guard from enclosure roof down to 

foundation manufactured in carbon steel and hot dip galvanised. 
 Designed acc. to SS-EN ISO 14122. 
 
1 off Platform on enclosure roof for access to combustion inlet and ventilation inlet 

manufactured in carbon steel and hot dip galvanised. 
 Designed acc. to SS-EN ISO 14122. 
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TECHNICAL DATA 
 

Design Conditions 
Temperature outdoor min/max +10ºC/+40ºC  
Temp inside enclosure max +150ºC 
Humidity max 100% 
Wind velocity max <40 m/s 
Seismic standard  UBC 97 zone 1, S3 
Snow load  N/A 

Design pressure  ±1000 Pa(g) 
inside enclosure 
Available voltage  400 VAC/50Hz, 3-phase, IEC 
 
Roof and wall sections are removable and after erection airtight and noise damping. 
Sealing and mounting details between wall/roof elements, foundation and air intake / 
exhaust outlet. 
 

 

Noise, GT Enclosure 
Based on free field condition from enclosure, average sound power level expected not to 
exceed 95 dB(A) @ 1 m from ground level. 
 
However there could be spots where values can be higher such as, exhaust end of 
enclosure, maintenance door. 
 
SGT-800B Turbine sound power level at turbine casing, Lw dB. 
Octave band centre frequency. 
Ref. Sound Power Level = 10-12 W 
 
31,5 63 125 250 500 1K 2K 4K 8K 
111 110 120 119 118 121 130 125 122 
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EG weather protection roof 
 

Item 15 Structure 
1 lot Structure over EG manufactured in carbon steel and hot dip galvanised. 
  

Item 16 Roof Panels 
1 lot Pre-fabricated panel over EG, 80 mm thick in A30 design. The panel is 

manufactured in pre-coated 0,6/0,6 mm galvanised steel plate with inside of 
non-perforated plate. 

 Acoustic/Fire insulation of mineral wool. 
 

Item 17 Weather protection HIGS 
1 off Additional weather protection roof for HIGS. 
 
 
 
 
 
 
 

TECHNICAL DATA 
 

Design Conditions 
Temperature ambient min/max +10ºC/+40ºC 
Humidity max 100% 
Wind velocity max <40 m/s 
Seismic standard  UBC 97 zone 1, S3 
Snow load  N/A 
 
 
Roof and wall sections are removable and after erection airtight and noise damping. 
Sealing and mounting details between wall/roof elements, foundation and ventilation inlet 
and outlet. 
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This component specification is a description of an enclosure for gas 

turbine SGT-800B. It is based on SIEMENS technical specification SDS 

1CS67405 rev. R and ODS 1CS156805 rev. A. 

 

 

 

 

Material 
If not stated differently, structure etc. will be manufactured out of carbon steel in a 
welded well-stiffened design and hot dip galvanised. 
All inside welding on clean air side to be continuous for carbon steel and 
intermittent welded for stainless steel. 
All joints to have neoprene gaskets. 
All units to be provided with lifting lugs for handling during transport and erection. 
Bolts for supports are included. 
 

Surface Treatment 
Camfil YP2 (C4 medium durability) with max DFT of 480 microns and dust class 2 
acc. to ISO8502-3 first edition 1992-10-01. 
 
 
 
 

GT Enclosure Outdoor 50Hz, 85/65 dB(A) 
 

Item 1 Structure 
1 lot Structure inside GT enclosure manufactured in carbon steel and hot dip 

galvanised. 
 Designed for system loads from: 
 Inlet silencer load. 
 Ventilation negative and positive pressure. 
 Ventilation inlet load. 
 

Item 2 Support frame 
1 off Inlet frame beam manufactured in carbon steel hot dip galvanised to support 

platform for access to ventilation inlet. 
 

Item 3 Wall panel 
1 lot Pre-fabricated panel over GT, 80 mm thick in A30 design. The panel is 

manufactured in pre-coated 0,6/0,6 mm galvanised steel plate with inside of 
perforated plate. Acoustic/Fire insulation of mineral wool. 

 Weight: ∼21 kg / m2. 
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Item 4 Roof panel 
1 lot Pre-fabricated panel over GT, 80 mm thick in A30 design. The panel is 

manufactured in pre-coated 0,6/0,6 mm galvanised steel plate with inside of 
non-perforated plate. Acoustic/Fire insulation of mineral wool. 

 Weight: ∼21 kg / m2. 
 

Item 5 Doors 
3 off Door manufactured in carbon steel in 45 dB(A) design. 
 The door has an infill of mineral wool to prevent noise breakout. 
 Hinges and pins in carbon steel. 
 Door provided with panic release. 
 

Item 6 Crane 
1 off Electrical overhead crane over gas turbine with lifting telpher and trolley. 
 380VAC, 50Hz, 3Ph. 
 Lifting capacity: 8 ton 

 NOTE! Only designed for -15°C ambient. 
 

Item 7 External runway beam 
2 off External runway beam incl. supports down to foundation for 8 ton crane in 

carbon steel and hot dip galvanised. 
 

Item 8 Lifting beam 
2 off Internal 4 ton hand operated lifting jack with trolley above gear & start motor 

and generator quill shaft.  
 Lifting height: Min 1171 mm 
  Max 4171 mm 
  

Item 9 Lifting beam 
1 off Internal 250 kg hand operated lifting jack with trolley above lube oil pumps. 
 Lifting height: Min 648 mm 
  Max 5648 mm 
 

Item 10 Lifting point 
1 off Internal 600 kg hand operated lifting jack above start gear. 
 Lifting height: Min 600 mm 
  Max 4100 mm 
 

Item 11 Lifting point 
1 off Internal 1500 kg over generator quill shaft. 
 

Item 12 Maintenance sliding door 
1 lot  Pre-fabricated panel, 80 mm thick in A30 design. The panel is manufactured in 

pre-coated 0,6/0,6 mm galvanised steel plate with inside of perforated plate. 
 Acoustic/Fire insulation of mineral wool 140 kg/m3. 

 Weight: ∼21 kg / m2. 
 Framework of hot-dipped carbon steel. 
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1 off Door manufactured in carbon steel in 45 dB(A) design. 
 The door has an infill of mineral wool to prevent noise breakout. 
 Hinges and pins in carbon steel. 
 Door provided with panic release. 
 

Item 13 Pressure relief damper 
1 off Damper will handle a flow of 27.700m3/h during a short period of time. 
 Opening static pressure min 760Pa and relieving static pressure max 965Pa 

incl. airflow. Damper with double flanged channel frame and streamlined airfoil 
blades. Designed to protect HVAC systems and industrial processes by 
relieving air pressure. External spherical rod end linkage, externally mounted 
relubricable ball bearings, blade counterbalance and adjustable pressure 
setting weights are standard so as to withstand elevated relief pressures and 
flows.  
To prevent counterbalance weights not to interfere with enclosure wall a duct 
extension with a depth of approx. 305mm (12”) is included to be installed 
between damper and enclosure wall. 

 
1 set Galvanized stiffeners included to reinforce panels above exhaust diffuser 

inside GT enclosure. 
 

Item 14 Platform 
1 off Ladder incl. self-closing gate and hoop guard from enclosure roof down to 

foundation manufactured in carbon steel and hot dip galvanised. 
 Designed acc. to SS-EN ISO 14122. 
 
1 off Platform on enclosure roof for access to combustion inlet and ventilation inlet 

manufactured in carbon steel and hot dip galvanised. 
 Designed acc. to SS-EN ISO 14122. 
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TECHNICAL DATA 
 

Design Conditions 
Temperature outdoor min/max +10ºC/+40ºC  
Temp inside enclosure max +150ºC 
Humidity max 100% 
Wind velocity max <40 m/s 
Seismic standard  UBC 97 zone 1, S3 
Snow load  N/A 

Design pressure  ±1000 Pa(g) 
inside enclosure 
Available voltage  400 VAC/50Hz, 3-phase, IEC 
 
Roof and wall sections are removable and after erection airtight and noise damping. 
Sealing and mounting details between wall/roof elements, foundation and air intake / 
exhaust outlet. 
 

 

Noise, GT Enclosure 
Based on free field condition from enclosure, average sound power level expected not to 
exceed 95 dB(A) @ 1 m from ground level. 
 
However there could be spots where values can be higher such as, exhaust end of 
enclosure, maintenance door. 
 
SGT-800B Turbine sound power level at turbine casing, Lw dB. 
Octave band centre frequency. 
Ref. Sound Power Level = 10-12 W 
 
31,5 63 125 250 500 1K 2K 4K 8K 
111 110 120 119 118 121 130 125 122 
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EG weather protection roof 
 

Item 15 Structure 
1 lot Structure over EG manufactured in carbon steel and hot dip galvanised. 
  

Item 16 Roof Panels 
1 lot Pre-fabricated panel over EG, 80 mm thick in A30 design. The panel is 

manufactured in pre-coated 0,6/0,6 mm galvanised steel plate with inside of 
non-perforated plate. 

 Acoustic/Fire insulation of mineral wool. 
 

Item 17 Weather protection HIGS 
1 off Additional weather protection roof for HIGS. 
 
 
 
 
 
 
 

TECHNICAL DATA 
 

Design Conditions 
Temperature ambient min/max +10ºC/+40ºC 
Humidity max 100% 
Wind velocity max <40 m/s 
Seismic standard  UBC 97 zone 1, S3 
Snow load  N/A 
 
 
Roof and wall sections are removable and after erection airtight and noise damping. 
Sealing and mounting details between wall/roof elements, foundation and ventilation inlet 
and outlet. 
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Fig.: 1 - Acoustic enclosure (general view) 
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Descriptions and abbreviations 
 

Description Definition Example 
Picture in brackets "( )" relates to component numbers (25745), (6), (BG2) 

"DWG" Drawing number DWG 315-503-010  

Ex-proof area Explosion protection Area  

Abbreviation   
Geno comp Generator compartment   

ST comp Steam turbine compartment   

PPE Personal Protective Equipment  
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13 SOUNDPROOFING 

 
Fig.: 20 - Acoustic enclosure (General view) 
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13.1 Safety instructions 
The erection of the soundproofing panels - particularly any necessary modifica-
tions - may only be carried out by qualified and trained personnel. 
Personal protection equipment must be used / worn at all times during work. 
Safety instruction “Health and safety” see on page 17 and see on page 18. 
 

13.1.1 Hazards when hanging up the wall and roof panels 

 

WARNING 
 

Hazard by suspended loads! 

 

 Staying under suspended loads is forbidden! 
 When staying in the hazard zone of suspended loads, falling loads 

can lead to death or particularly serious injuries! 
 Always check the weight and center of gravity of loads before attaching 

them! 
 Do not pull diagonal, shift or drag loads! 

 

 

WARNING 
 

Hazard by tipping loads! 

 

 Set loads down to exclude any possibility of slipping, rolling away, 
falling over or toppling! 

 Inexpert lifting, dropping or stacking loads in an inappropriate 
manner may lead to death or particularly serious injuries! 

 Pay attention to the loads' center of gravity! 
 Secure the loads during transport! 
 Pay attention to the height of the stacks! 
 Do not pull diagonal, shift or drag loads! 
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13.1.2 Hazards when carrying out erection and modification work 

 

WARNING 
 

Hazard by handling electrical tools! 

 

 Do not use any damaged equipment or feed lines! 
 Disregarding may lead to death or particularly serious injuries! 
 Hazard of electrical shock when using defective tools or damaged cables! 
 Hazard for hair, body parts or clothing being caught by the actuation, 

spindle, drill, tool or work piece! 
 Hazard of being hit by flying components, swarf or by the work piece 

itself! 
 Never wear gloves when working at machines with rotating components 

(e.g. drilling, cutting, sawing)! 
 Before removing work pieces or tools for changing, measuring or cleaning 

= Always switch off the device and disconnect it from the mains! 

 

 

WARNING 
 

Hazard of falling! 

 

 Use effective fall protection like safety harness and safety railings in 
height or on scaffoldings, ladders and step ladders! 

 Disregarding may lead to death or particularly serious injuries! 
 Do not jump from height, scaffoldings, ladders or stepladders! 
 Only access and leave scaffoldings via provided entrance and exit points! 
 Do not transport heavy, bulky objects on scaffoldings / ladders! 

 
 
 



 

Acoustic Enclosure Turbogenerator 
 

64/119 Gulf 315-503-991 B EN Site erection instructions 
Pages Project Project-No. Revision Language Technical documentation 

© Copyright by Wendt-Noise Control GmbH, Frankenthal 2016- All rights reserved. No part of this Technical documentation may 
be reproduced or transmitted in any form or by any means, electronic, mechanical, photocopying or otherwise, without prior 
permission of Wendt-Noise Control GmbH. 
 

Acoustic enclosure: Site erection instructions 
Soundproofing Safety instructions 

 

13.1.3 Hazards when carrying out erection and modification work 

 

CAUTION 
 

Hazard by handling sheet metals! 

 

 When transporting, working with or mounting work pieces with 
sharp or rough edges, always wear reinforced (cut resistant) safety 
gloves! 

 Danger of injury from sharp edges at sheet metal casings! 
 Avoid sharp corners and edges when modifying and fitting parts! Always 

deburr work pieces! 

 

 

CAUTION 
 

Hazard by mineral fibers! 

 

 Always wear a half or quarter mask with P1/P2 filter or a half-mask 
with FFP1/FFP2 particular filter recommended by the manufacturer! 

 Danger of skin and respiratory tracks irritation! 
 Always use skin protection! 
 Eating, drinking and smoking is forbidden within the working area! 
 Always keep the working area clean! Bind dust with moisture to prevent 

dust being dispersed! 
 Do not saw, tear or upset insulation material! 
 Clean contaminated clothing with a vacuum cleaner (with HEPA filter) 

before removing! 
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13.2 Description of erection 
To ensure that the soundproofing panels are erected efficiently we recommend 
that the work be carried out in the following order: 
Erection material preparation: 

 Wall panels (On pallets or racks) 
 Floor profiles 
 Level profiles (If necessary) 
 Mounting material 
Erection of wall and roof panels: 

 Placing the sealing profiles in the wall and roof panels 
 Modifications (If necessary) fit up on-site. 
 Applying the floor profiles 
 Fitting the wall profiles in the first level  
 Applying the level profiles 
 Hang on the wall panels in further levels 
 Apply replacement hooks, additional hooks and additional panel connections (If 

necessary) 
 Apply the roof panels 
 

 

 Compare the measurements on the drawings with the condition at site! 
 The permitted tolerances must be observed! 
 Deviations must be approved by the site management! 
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13.3 Wall panels 
13.3.1 Unpacking of wall panels (Upright standing situation) 

 

 If the storage racks with the wall panels are still in the container, they 
have to be pulled out of the container with the help of a fork lift truck and 
a sling around the front feet of the rack. 

 Store the rack only on a solid underground. 
 Before removing the plastic foil and packaging tape around the storage 

rack, it has to be lifted up at the side with the removable bars 
(max. 12cm)! 

 Put squared timbers underneath the rack feet – so that the panels in the 
rack lean against the stationary bars of the rack! 

 Now the packaging material and the removable bars can be taken away 
to unpack the wall panels. 

 

 
Fig.: 21 - Tilting of storage rack 
 

 

CAUTION 
 

Hazard by unloading containers! 

 

 Remove the transport safety devices! 
 Do not remove packaging material from the storage rack or pallet 

before pulling out of container. 
 Put a sling around the feet of the storage rack or pallet and pull them 

out with a fork lift truck! 
 Lift the upper storage rack from the lower storage rack with a fork lift 

truck (Lifting height: appr. 12cm)! 
 Store the unpacked storage racks or pallets only on solid 

underground and a roofed place! 
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13.3.2 Slinging 

 

 Do not transport and/or fit panels without using a lifting eye bolt and safety 
plate (when eye bolt at the top and using slings)! 

 Do not use any damaged or deformed lifting eye bolts! 
 The eye bolts must be used only to lift the wall panels, they are not 

permitted for lifting other parts.  
 After the panel has been fitted, release the safety plate and eye bolt and 

prepare the other panels for transport or fitting! 

 
 Screw the lifting eye bolt (25303) into the top or sidewise of the panel. 
 Slide the safety plate (10366) over the lifting eye bolt during lifting. 
 

 

 
Fig.: 22 - Wall panel (Lifting eye bolt (25303) / safety plate (10366)) 
Fig.: 23 - Wall panel - with front mounted eyebolt (25302) for lower level 
 
 Pull the panel out of the storage rack by hand (Be careful, don’t scratch the surface!). 
 Lay down the panel on squared timber, apply sealing profile (Description see following 

page). 
 After removing the protective film from the panel, lift it up with the crane (See pictures 

below). 
 Do not pull diagonal, move or drag the panel during transport! 
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 When using slings for lifting the wall panels use the safety plate 10366 with 
the eye bolt 25303 to avoid rotation of the panel. 

 When using lifting chain with hook, the safety plate 10366 must not be 
applied. 

 For different lifting situation see following photos. 

 

 

  
Fig.: 24 - Wall panel – Slinging and lifting with the crane 



Acoustic Enclosure Turbogenerator 
 

 

Site erection instructions 315-503-991 B EN Gulf 69/119 
Technical documentation Project-No. Revision Language Project Pages 

© Copyright by Wendt-Noise Control GmbH, Frankenthal 2016- All rights reserved. No part of this Technical documentation may 
be reproduced or transmitted in any form or by any means, electronic, mechanical, photocopying or otherwise, without prior per-
mission of Wendt-Noise Control GmbH. 

 

Acoustic enclosure: Site erection instructions 
Soundproofing: Wall panels 

13.3.3 Sealing profiles 

NOTICE 
 

Material Damage 
 

 Ensure water tightness in the designated areas! 
 Do not stretch the sealing profiles or sealing tape before cutting! 
 Before applying check / clean the surface: The surface below must be dry and free 

of dust and grease! 
 Only use sealing compound approved by Wendt! 
 Non-observing can lead to erection defects, property damage and leaks! 

 

 

 Apply sealing profile - before hang-up the 
wall panels – to the joint on the left (as 
seen from inside) at all wall panels.  

 Push the sealing profile from the top into 
the joint or apply directly into the joint by 
snap in over the whole length. 

 Cut the sealing profile (19691) to size and 
apply of length of the panels. 

 Fix the sealing profile 19691 with some dots 
of sealing compound 13151 into the joint, if 
necessary. 

 If necessary: Remove the protective film 
from the panels. 

1 = Sealing profile (19691) 
2 = Outside (plain sheet metal) 
3 = Inside (perforated sheet metal) 
Fig.: 25 - Wall panel (applying sealing profile) 
 

 
 Fill out test certificate "Wall panels" GLF-991-TC-03. 
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13.3.4 Screw connection with cladding screw 

 

 The cladding screws are equipped with a sealing washer, which 
must not be removed. 

 Different cladding screws are used for different sheet metal/steel 
substructure, material thickness ≤ 2mm (A) and > 2mm (BZ).  
For details observe following table: 

Cladding screw A ø 6,5x … 
for sheet metal/steel substructure ≤ 
2mm 

Cladding screw BZ ø 6,3x … 
for sheet metal/steel substructure > 
2mm 

Material-
thickness (mm) 

Bore hole Ø (mm) Material-
thickness (mm) 

Bore hole Ø (mm) 

0,75 4,0 2,0 - 5,9 5,3 
1,0 4,5 6,0 - 6,9 5,5 

1,5 - 2,0 5,0 ≥ 7,0 5,7 
 

13.3.5 Modifications 
The Wendt soundproofing panels are usually already supplied with pre-fabricated 
penetrations for interfering edges. 
Any other modifications must be made at the erection site. 

 The separate wall panels are sealed with channel sections and riveted: 
 Mark the wall panels where changes are to be made, use an angle grinder to 

separate the panel, to deburr the edges.  
 Cut the mineral fibre mats with mat shears! 
 Cut the U-profiled sheet metal for each panel to length. 
 Drill rivet holes (Ø 4.0mm) apply blind rivets (10359) to fix the U-profiled sheet metal. 

 

 

 

Fig.: 26 - Wall panel (modification) 
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13.3.6 Modification - notching of hang-up profile 
The wall panels are equipped with a hang-up profile at the top. In case of interfer-
ing edges (e.g. steel column) the hang-up profile must be modified on site. 
 Mark the necessary cut-out at the hang-up profile. Add 20 mm to the measurement on 

each side and notch it with a jig saw or an angle grinder.  
 Deburr the cutting edges afterwards and apply corrosion protection at them (not in 

scope of delivery). 
 

 

1 = Wall panel 
2 = Hang-up profile (pre-assembled at the wall panel) 
3 = Steel column (as sample for interfering edge) 
Fig.: 27 - Wall panel (notching of hang-up profile) 
 

 
 Fill out test certificate "Wall panels" GLF-991-TC-03. 
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13.3.7 Floor profiles for wall panels 
Tolerances for parallelism 

 

1 = Steel structure 
2 = Hook-in profiles 
3 = Foundation 

Fig.: 28 - Floor profiles (permitted tolerances) 
 
Applying 

 Trim the floor profile (M1011) and cover profile (M1015), cut miter joints at the edges. 
 Apply sealing tape (13105) to the underside of the floor profile and to the top of the 

cover profile. Remove protective film from sealing tape. 
 Drill holes, place HST3 dowel (25745) into concrete foundation minimum - 1 hole/m. 
 Stick the cover profile (M1015) over the floor profile. The drain edge must show 

outwards. 

 

 

13105 - Sealing - 50x5mm 
25745 - HST3 dowel M8x75/10 
M1015 - Cover profile over floor profile  
M1010 - Floor profile on foundation 

1 = Floor profile 
2 = Steel structure 

Fig.: 29 - Floor profile (mounting) 
Fig.: 30 - Mitre cut for profiles 
 

 
Fill out test certificate "Wall panels" GLF-991-TC-03. 

 

 We recommend sealing the floor profile all around with a sealing 
compound after finishing mounting the floor profiles (not in scope of 
Wendt). 
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13.3.8 Setting of HST dowel 

 

Fig.: 31 - Mounting of the HST3 Anchors 
 

Assembling 
 Execute the bore hole after specification (see following table). 
 Clean the bore hole. 
 Place the dowel into the hole and beat it in with a hammer or setting tool. 
 Fasten the dowel with the indicated tightening torque. 

 

Technical data for setting the HST dowel 
Type  HST3 M8x75/10 

 drill  8 mm 

depth of drill hole (min.) 60 mm 

fastening height  10 mm 

tightening torque 20 Nm 
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13.3.9 Suspending wall panels at the first level of the enclosure 

 

 Compare the measurements on the drawings with the condition at site! 
 The permitted tolerances must be observed! 
 Deviations must be approved by the site management! 

Tolerances 

 
1 = Wall panel 
2 = Foundation 

Fig.: 32 - Wall panel (Permitted tolerances) 
 
Mount the wall panels always from left to right: 
Hang the panels with the preassembled hang-up profile at the suspended profiles 
of the steel structure and simultaneous place below on the floor profile. 
 Prepare the first panel for suspending: 

Apply sealing profile 19691 (Description see on page 69) 
Fix lifting eye bolt and safety plate (Description see on page 67). 

 Lift the wall panel approx. 10cm above the suspending position. 
Hang the wall panel on the hang-up profile and lower it slowly onto the floor profile. 

 Remove the safety plate and lifting eye bolt. 

 

 If the hooks at the top of the panels don’t cramp, they have to be 
pressed together with a tong or hit with a hammer until they are fit. 

 Prepare the next panel for suspending. 
 Again lift the wall panel approx. 10cm above the suspending position. 

Lower the panel slowly down, simultaneously turn the panel into the fold of the other 
panel and hang on the hang-up profile and place on the floor profile. 

 Continue with the other wall panels based on this procedure. 
 

 
Fig.: 33 - Wall panel (suspending) 
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13.3.10 Door frames and doors 

 

 During erection only the door frames are mounted in the soundproofing 
enclosure. The doors are repacked and remain in protected storage until 
they are mounted (description on page 114). 

 Dismantle the door leaves from the door frames after unpacking. 
 Mark the door leaves and the door frames with the same number for 

better allocating them for completion of the work. 

 

 

1 = Door leave 
2 = Door frame 
3 = Floor profile / level profile  
13106 = Sealing tape 30x5mm 
13105 = Sealing tape 50x5mm 
25745 = HST3 M8x75/10 anchor 
M1015 - Cover profile over floor profile  
M1010 - Floor profile on foundation 

 Push door frames sideways into the wall 
panel. 

 Stretch the door rib over the wall panel 
and then lower the door frame onto the 
floor profile. 

 Push the next wall panel on the other 
site into the rib, lower onto the floor 
profile. 

 Push the wall panel via the frame into 
the rib from above.  

 Details on DWG 315-503-013. 
 

Fig.: 34 - Door frame with door leave  
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13.3.11 Suspending further levels of the enclosure 
The wall panels have to be mounted in several levels. The wall panels here must 
also be mounted from left to right. 
Level profile 

 Mount the level profile (M1017) on the steel structure in line with the floor profile 
(M1011) of the first level. 

 Cut the level profile (M1017) and the cover profile (M1300) on size. Cut miter joints at 
the edges (description on page 72). 

 Apply sealing tape (13105) 50x5mm to the underside of the level profile (M1017) and 
on the level profile. Remove protective film from sealing tape. 

 Place the level profile on the steel structure, drill holes (Ø 5.7mm) in the level profile 
(M1017) and in the steel structure (max. distance 1m) and fix the level profile with 
cladding screws 24789 (6.3x25mm) at the steel structure. 

 Stick the cover profile (M1300) over the level profile (M1017). 
 Cut the panel separation facing (M1302) on size. Apply the sealing tape (13105) 

50x5mm under the facing. Remove protective film from sealing tape. 
 Suspend the panel separation facing (M1302) into the protrusion from the cover 

profile (M1300). 
 Fix the panel separation facing (M1302) with cladding screws 10337 (4 per wall panel) 

to the lower wall panel. 

 

13105 = Sealing tape 50x5mm 
10337 = Cladding screw A 6.5x25mm 
24789 = Cladding screw BZ 6.3x25mm 
M1017 = Level profile 
M1300 = Cover profile over level profile 
M1302 = Cover profile / element separation 

Fig.: 35 - Further wall panel level  
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13.3.12 Suspending wall panels in the upper levels 
Hang the panels with the preassembled hang-up profile at the suspended profiles 
of the steel structure and simultaneous place below on the level profile. 
 Prepare the first panel for suspending: 

Apply sealing profile 19691 (Description see on page 69) 
Fix lifting eye bolt and safety plate (Description see on page 67). 

 Lift the wall panel approx. 10cm above the suspending position. 
Hang the wall panel on the hang-up profile and lower it slowly onto the level profile. 

 Remove the safety plate and lifting eye bolt. 

 

 If the hooks at the top of the panels don’t cramp, they have to be 
pressed together with a tong or hit with a hammer until they are fit. 

 Prepare the next panel for suspending. 
 Again lift the wall panel approx. 10cm above the suspending position. 

Lower the panel slowly down, simultaneously turn the panel into the fold of the other 
panel and hang on the hang-up profile and place on the level profile. 

 Continue with the other wall panels based on this procedure. 
 

 

 Fill out test certificate "Wall panels" GLF-991-TC-03. 
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13.4 Facings at the wall panels 

 

 Overlap the facings always at parting sections from top to button. 
 Fill all gaps under the facings with loose mineral wool (M0966). 

 

NOTICE 
 

Material Damage 
 

 Do not stretch the sealing profiles or sealing tape before cutting! 
 Before applying check / clean the surface: The surface below must be dry and free of 

dust and grease! 
 Only use sealing compound approved by Wendt! 
 Failure to comply can lead to mounting defects and property damage!  

 

13.4.1 Facings on "Cold" pipes 
 The Wendt soundproofing panels are usually already supplied with pre-fabricated 

penetrations for interfering edges. 
 Any other modifications must be executed on site. 

 The face plates consist of two components, so ensure that the seams on the plate 
parts fit one another! 

 Cut the face plates in accordance with the interfering edges! 
 Position of the drill holes for the cladding screws (10337) 6.5x25mm. 

 
M0660 - Face plate 
10337  = Cladding screw Type A 6.5x25mm 
Fig.: 36 - Facing of pipes  
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13.5 Facings for pipes Ø ≤ 200mm 

 
 Do not stretch the sealing profiles or sealing tape before cutting! 
 Before applying check / clean the surface: The surface below must be dry 

and free of dust and grease! 
 Only use sealing compound approved by Wendt! 
 Silicon-based sealing compounds avoid the properly function on the gas 

detectors! 
 Failure to comply can lead to mounting defects and property 

damage!  

 

Erection steps 

 

13106 - Sealing 30x5mm  
M0660 - Face plate  
10337 - Cladding screw 
6.5x25mm 
13151 - Sealing compound 

 Determine position and dimensions, mark out. 
 Apply sealing compound (13151) around pipe. 
 Apply sealing (13106) 30x5mm at the underside of the face plate (M0660). 
 Mark drill holes on the faceplate (max. distance 500mm), drill. 
 Fix the face plate with cladding screws (10337) 6.5x25mm. 

Fig.: 37 - Modification (facings for pipe, Ø less than 200mm) 
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13.6 Facing for pipes Ø ≥ 200mm 

 
 Do not stretch the sealing profiles or sealing tape before cutting! 
 Before applying check / clean the surface: The surface below must be dry 

and free of dust and grease! 
 Only use sealing compound approved by Wendt! 
 Failure to comply can lead to erection defects, property damage! 

 

Erection steps  

 

13106 - Sealing 30x5mm 
13161 - Edge protection 
10337 - Cladding screw 
6.5x25mm  
M0660 - Face plate 

 Determine position and dimensions, mark out. 
 Separate the interfering edge with an angle grinder, deburr the edges. 
 Cut mineral fibre mat with mat shears. 
 Cut channel sections to size. 
 Rivet channel section to the wall panel components. 
 Apply sealing (13106) 30x5mm at the underside of the face plate (M0660). 
 Apply the edge protection (13161) according illustration. 
 Mark drill holes on the face plate (max. distance 500mm), drill. 
 Fix the face plate with cladding screws (10337) 6.5x25mm. 

Fig.: 38 - Modification (facings for pipe, Ø greater than 200mm) 
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13.6.1 Additional panel connection 
 After the interfering edges have been worked on, the stability of the wall panels must 

be absolutely ensured! 
 If necessary: Mount additional panel connections! 
 Fix panel connections (10365) with two screws M8x25 (10159) and washers (10408). 
 

 

1 = Washer (10408) 
2 = Hexagon screw (10159) 
3 = Panel connection (10365) 

Fig.: 39 - Additional panel connection 
 

 

 Fill out test certificate "Wall panels" GLF-991-TC-03. 
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13.6.2 Corner faceplates 
 Mount corner faceplates (Pos.13_8/M1102) outside at the enclosure corners. 

Apply sealing tape (13106) 30x5mm to the inside external edge of the corner 
faceplate. 

 Fix corner faceplate to the panels using adhesive tape / bar clamp. 
 Execute drill holes for cladding screws (10337) 6.5x25mm = max. distance 

1000mm  and screw the faceplate on. Overlap from top to bottom. 
 Remove the tape / clamp. 
 For all facing details see DWG 315-503-013. 
 

 
13106 = Sealing tape 30x5mm 
10337 = Cladding screw A 6,5x25mm  
M1102 = Corner faceplate, outside 
Fig.: 40 - Corner faceplate, outside 
 

 

 Fill out test certificate "Wall panels" GLF-991-TC-03. 
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13.7 Roof panels 

 

WARNING 
 

Hazard of falling! 

 

 Use effective fall protection like safety harness and safety railings in 
height or on scaffoldings, ladders and step ladders! 

 Disregarding may lead to death or particularly serious injuries! 
 Do not jump from height, scaffoldings, ladders or stepladders! 
 Only access and leave scaffoldings via provided entrance and exit points! 
 Do not transport heavy, bulky objects on scaffoldings / ladders! 

 

 

WARNING 
 

Hazard of collapse! 

 

 Do not place punctual load on the enclosure roof! Distribute loads 
evenly! Always observe to the maximum roof load of 100kg/m²! 

 Danger of collapsing the enclosure roof for personnel and materials 
by misusing as storage place! This may lead to death or particularly 
serious injuries! 
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13.7.1 Slinging 

 

 Do not transport and/or suspend panels without using lifting eye bolts! 
 Do not use any damaged or deformed lifting eye bolts! 
 After the panel has been laid down, release the transit support and prepare 

the other panels for transport or hang up! 

 Screw the lifting eye bolts into the screw sockets on the roof panel. 
 Suspension angle max. 45°. 
 Fix sling ropes as in the Figure 
 Do not pull, move or tilt the panel at an angle during transport! 
 

 
(1) Roof panel 
(2) Lifting eye bolt  

Fig.: 41 - Roof panel (slinging) 
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13.7.2 Sealing profile 

NOTICE 
 

Material Damage 
 

 Do not stretch the sealing profiles or sealing tape before cutting! 
 Before applying check / clean the surface:  

The surface below must be dry and free of dust and grease! 
 Only use sealing compound approved by Wendt! 
 Silicon-based sealing compounds avoid the properly function on the gas detectors! 
 Failure to comply can lead to erection defects and property damage! 

 

13.7.3 Placing the roof panel 
Before placing the roof panels, the sealing tape must always be applied to the 
support girders. 
 Preparing the first roof panel for positioning: 
 Attach the lifting eye bolt (Description see on page 84). 
 Lift the roof panel approx. 10cm above the final position, lower slowly and set 

down on the steel structure support girder. 
 Details on DWG 315-503-013. 
 Positions on DWG 315-503-012. 
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13.7.1 Mounting the roof panels on the enclosure 

 
Fig.: 42 - Ridge sheet metal 
 
 First mount the ridge sheet metal (red marked in the illustration above, Pos.12_12-

12,-13,-14) on top in the middle of the enclosure steel structure. Fix the ridge sheet 
metals with blind rivets (10301) at the steel structure 

 Lay down the roof panels in the right order, start with the roof panels with Pos. 12_2 
and 12_3. From this panel the other panels can be mounted, for position numbers see 
DWG 315-503-012. 

 Apply sealing tape 20x2 (13108) at the top contact surfaces and fix them together with 
flat headed screws M8x30 (23663) and secure them with Duboschweitzer double 
safety M8 (24696). 

 
Fig.: 43 - Mounting roof panels 
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Fig.: 44 - Fixing roof panels in slope direction 
 
 Fix the roof panels with special clamps (12_16-29 and 12__30-44) at the steel 

structure. Fix the clamps with hexagon screws M12x30 (10185) at the roof panels, 
the threads are preassembled in the roof panels. 

 

 
Fig.: 45 - Fixing roof panels in slope direction 
 
 Mount two C-bars in the middle of the enclosure onto the ridge sheet, fix them with 

cladding screws (10337) 6,5x25 at the sheet metal. 
 Fix the clamp profile (12_15 + 12_45) with hexagon screws (10158) and sliding 

nuts (22782) at the C-bars. 
 For the positions of the profiles and sheet metals see DWG 315-503-012. 
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13.7.2 Covering of roof panels  
 For details see DWG 315-503-013. 
 

 
Fig.: 46 - Fixing cover ridge sheet metal 
 
 Fix the cover ridge sheet metal according illustration and DWG. 
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Soundproofing: Roof panels 

 
Roof panels – fixing and covering at the border edge 
Details see on DWG 315-503-013. 

 

Fig.: 47 - Fixing and covering at the border edge  
 
 To close the gap at both front sides mount the ridge covering (Pos.13_15) at the 

roof edge and at the top of the wall panel.  
 Apply sealing tape 30x5 (13106) under the sheet metal and fix it with cladding 

screws 6,5x25 (10337). 
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Acoustic enclosure: Site erection instructions 
Soundproofing: Roof panels 

 

Roof panel with rain gutter 
Details see on DWG 315-503-013. 

 

Fig.: 48 - Mounting cover sheet and rain gutter 
 
 To close the gap between roof panel and wall panel at the length side mount the 

cover sheets Pos. 13_1.  
 Apply sealing tape 30x15 (13110) on top of the cover sheet and sealing tape 30x3 

(13107) to the bottom of the cover plate. 
 Fix gutter holders (24280) with a max. distance of 1000mm at the cover sheet with 

cladding screws 10337. Cut the gutter holder to the right length on site. 
 Push the cover sheet with the pipe holder under the roof panel and fix it with 

cladding screws 10337 at the wall panels (4 pcs. per panel). Overlap the cover 
sheet 50mm. 

 Fix the baffle plates (Pos.13_16) on top of the roof panel with cladding screws 
10337. 

 Apply the rain gutters (24919) into the gutter holders; seal the overlapping with 
sealing compound 13151. 

 

 

 Fill out test certificate "Roof panels" GLF-991-TC-04. 
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Acoustic enclosure: Site erection instructions 
Soundproofing: Roof panels 

 

13.7.3 Mounting the roofing over different equipment 
Details see on DWG 315-503-022. 

 
Fig.: 49 - Roof over Steam Ejector 
 
Details see on DWG 315-503-032. 

 
Fig.: 50 - Roof over Steam Valve 
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Acoustic enclosure: Site erection instructions 
Soundproofing: Roof panels 

 
Details see on DWG 315-503-042. 

 
Fig.: 51 - Roof over Equipment 
 
 The roof over the Steam Ejector, the Steam Valve and the Equipment is made of 

sheet metal panels. For connection detail see Detail “Z” in the illustration below. 
Observe the installation direction. 

 Apply sealing tape 20x2 (13108) at the top contact surfaces and fix them together with 
flat headed screws M8x30 (23663) and secure them with Duboschweitzer double 
safety M8 (24696). 

 Fix the roof panels with cladding screws 24788 at the steel structure (3 per panel). 
 Mount the gutter holders (24280) at the steel structure beneath; fix it with cladding 

screws 24789. Apply the rain gutters (24919) into the gutter holders, seal the 
overlapping with sealing compound 13151. 

 Fix the baffle plates (Pos.22_3, 32_5, 42_3) on top of the roof panel with cladding 
screws 10334. 

 

 
Fig.: 52 - Mounting details for roofing 
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Acoustic enclosure: Site erection instructions 
Soundproofing: Facings at the enclosure 

 

13.8 Facings at the enclosure 
13.8.1 Sealing to Steam turbine  

Description: See picture and DWG 315-503-013. 
 

 
Fig.: 53 - Facing to Third-party component 
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Acoustic enclosure: Site erection instructions 
Soundproofing: Facings at the enclosure 

 
 Mount the facings from the wall panels to the turbine. The facings / sheet metal 

13_42 - 45 are equipped with a swage, where the sheet metal overlaps.  
 Apply sealing tape 13106 under the sheet metal and fix them with cladding screws 

10337 at the wall panels. 
 How to fix the sheet metal below the turbine has to be decided on site. 
 Apply the edge protection 13161 after mounting all sheet metal. 
 

 

Fig.: 54 - Mounting of facings to turbine 
 

 

Fill out test certificate "Connection to third party components"  
GLF-991-TC-05. 
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Acoustic enclosure: Site erection instructions 
Soundproofing Facings at the enclosure 

 

13.8.2 Downpipe at the raingutter 

 The downpipe has to be stuck on the junction piece of the gutter. 
 It has to be fixed with downpipe clamps (10344) at the wall panels with a distance of 

1m. 
 The downpipe clamp has to be fixed with a plate (10345) and a threaded rod M10x60 

(10346) at the wall panel. 
 The plate (10345) has to be fixed with two cladding screws (10337) at the wall panel, 

with hammer screws (10330) at the foundation and cladding screws (24789) at the 
steel structure. 

 

 

 
10337 = Cladding screws Type A 6.5x25mm 
10344 = Down pipe clamp 
10345 = Fix plate for down pipe (mounting direction decide on site) 
10346 = Threaded rod M10x60mm 
10330 = Hammer screws 
24789 = Cladding screws Type BZ 6.5x25mm 
Fig.: 55 - Downpipe at rain gutter 
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PREFERENCES

Non-combustibility (Euroclass A1)

Excellent sound absorption

Excellent sound insulation 

Optimal thermal conductivity

Mechanical stability throughout its 

lifetime

Hydrophobic properties help to resist 

outside influences (condense)

Our production technology enables 

custom made dimensions

Knauf Insulation, d.o.o.

Trata 32, 4220 Škofja Loka

Slovenia

Phone: +386 (0)4 5114 000

Fax: +386 (0)4 5114 179

E-mail: oem@knaufinsulation.com

www.oem.knaufinsulation.com

DESCRIPTION

KNAUF INSULATION CNF BOARD D4 (CNF B D4) are boards made of 

rock mineral wool. Due to their thermal and acoustic properties they can 

be used for further processing such as cutting, drilling, shaping, facing, 

gluing, wrapping. 

With its thermal and acoustic characteristics Knauf Insulation CNF Boards 

are perfect for installing into different systems after converting process.

APPLICATION

Multipurpose insulation slabs for further processing.

TECHNICAL PROPERTIES OF KNAUF INSULATION CNF B D4
 

Characteristics Designation Value Unit Standard 

Reaction to fire - Euroclass A1 - EN 13501 

Melting point -  1000 
o
C DIN 4102/T17

Operating temperature -  250 
o
C - 

Water / vapour resistance factor  1.1 - EN 12086 

Specific heat capacity cp 840 J/kgK - 

Thermal conductivity - declared D 0.037 W/mK EN 12667 

Longitudinal air / diffusion 
resistance 

AF > 14 kNs/m4 EN 29053 

Wp < 1 Kg/m2 EN 1609 
Water absorption 

Wlp < 3 Kg/m2 EN 12087 

AS quality Insulation of austenitic steel EN 13468 
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SECTION 1: IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE 
COMPANY/UNDERTAKING
1.1. Product identifier

Knauf Insulation Rock mineral wool.

Product name: Rock Mineral Wool Insulation Products

1.2. Relevant identified uses of the substance or mixture and uses advised against

Identified use(s): Thermal and/or acoustic insulation for use in technical applications, industrial 
applications and in building construction.

1.3. Details of the supplier of the safety data sheet

Head Office Knauf Insulation
Am Bahnhof
97346 Iphofen
Germany
Tel:+32 (0) 1048 8460
sds@knaufinsulation.com
www.knaufinsulation.com

Country Contact: Germany
Tel:+49 8571 40 250
gerhard.graef@knaufinsulation.com

1.4. Emergency telephone number
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SECTION 2: HAZARDS IDENTIFICATION
2.1. Classification of the substance or mixture

67/548/EEC: The product is not classified.

GHS/CLP CE N 1272/2008 The product is not classified.

2.2. Label elements

There are no Risk Phrases associated with this product.

The following sentences and 
pictograms are printed on 
packaging:

The following sentences and pictograms are printed on packaging:

Cover exposed 
skin. When 
working in 
unventilated 
area wear 
disposable face 
mask.

Rinse in cold 
water before 
washing.

Clean using 
vacuum 
equipment.

Ventilate 
working area if 
possible.

Waste should 
be disposed of 
according to 
local 
regulations.

Wear goggles 
when working 
overhead.

2.3. Other hazards

The mechanical effect of fibres in contact with skin may cause temporary itching.

Specific hazards:  Not applicable.
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67/548/EEC:

%: CAS-No.: EC No.: REACH Reg. 
No:

Chemical name: Hazard classification: Notes:

90 -100 - 926-099-9 01-2119472313- Rock Mineral Wool - (1), (2), 
(3)

0 - 10 - - Thermo set,inert polymer 
based on cured phenol 
formaldehyde resin

-

GHS/CLP CE N 1272/2008

%: CAS-No.: EC No.: REACH Reg. 
No:

Chemical name: Hazard classification: Notes:

90 -100 - 926-099-9 01-2119472313- Rock Mineral Wool - (1), (2), 
(3)

0 - 10 - - Thermo set,inert polymer 
based on cured phenol 
formaldehyde resin

-

(1) Mineral wool man (machine) made vitreous fibre (mmvf), alkali and alkaline 
earth (CaO + MgO + NaO + K2O) > 18 % in weight meeting the requirements of 
Note Q of directive 97/69/EEC and Classification, Labelling and Packaging (CLP), 
1272/2008.
(2) CAS-No.: Chemical Abstract Service
(3) Rock mineral wool insulation fibres are not classified carcinogenic according 
to regulation n° 1272/2008 (page 335 of the JOCE L353 of December 31, 2008).

Possible facing materials: glass veil, or polyester mat or aluminium or Kraft 
paper, wired mats.

Notes:

SECTION 3: COMPOSITION/INFORMATION ON INGREDIENTS
3.2. Mixtures
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SECTION 4: FIRST AID MEASURES
4.1. Description of first aid measures

Inhalation: Remove from exposure. Rinse the throat and blow nose to clear dust.

Skin contact: If mechanical irritation occurs, remove contaminated clothing and wash skin 
gently with cold water and soap.

Eye contact: Rinse abundantly with water for at least 15 minutes.

Ingestion: Drink plenty of water if accidentally ingested.

4.2. Most important symptoms and effects, both acute and delayed

The mechanical effect of fibres in contact with skin may cause temporary itching.

4.3. Indication of any immediate medical attention and special treatment needed

If any adverse reaction or discomfort continues from any of the above exposures, seek professional medical 
advice.

SECTION 5: FIREFIGHTING MEASURES
5.1. Extinguishing media

Extinguishing media: Water, foam, carbon dioxide (CO2), and dry powder.

5.2. Special hazards arising from the substance or mixture

Products do not pose a fire hazard in use; however, some packaging materials or facings may be combustible.
Products of combustion from product and packaging - carbon dioxide, carbon monoxide and some trace gases 
such as ammonia, nitrogen oxides and volatile organic substances.

5.3. Advice for firefighters

In large fires in poorly ventilated areas or involving packaging materials respiratory protection / breathing 
apparatus may be required.
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SECTION 6: ACCIDENTAL RELEASE MEASURES
6.1. Personal precautions, protective equipment and emergency procedures

Personal precautions: In case of presence of high concentrations of dust, use the same personal 
protective equipment as mentioned in section 8.

6.2. Environmental precautions

Environmental
precautions:

Not relevant.

6.3. Methods and material for containment and cleaning up

Methods for cleaning up: Vacuum cleaner or dampen down with water spray prior to brushing up.

6.4. Reference to other sections

For personal protection, see section 8. For waste disposal, see section 13.

SECTION 7: HANDLING AND STORAGE
7.1. Precautions for safe handling

Safe handling advice: Avoid unnecessary handling of unwrapped product.

Technical measures: No specific measures. Cut using a knife, do not use a saw or use power tools.

Technical precautions: Provide adequate ventilation.

7.2. Conditions for safe storage, including any incompatibilities

Storage conditions:
To ensure optimum product performance; when packaging is removed or 
opened; products should be stored inside or covered to protect them from ingress 
of rain water or snow. 
Storage arrangements should ensure stability of stacked products and use on a 
first in first out basis (FIFO) is recommended.

No incompatible groups noted.

Delivered packed in polyethylene film and or on wooden pallets.

7.3. Specific end use(s)

Specific use(s): Not relevant.
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SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

Exposure limits: None at European level, refer to member state guidelines and legislation:

8.1. Control parameters

Rock mineral wool.Germany:     

Occupational exposure limits:

CAS-No.: Chemical name: As: Exposure limits: Type: Notes: References:

- Particulates not otherwise 
regulated (PNOR), total 
dust

- 10 mg/m3 AGW 2(II) TRGS 900

8.2. Exposure controls

Engineering measures: No specific measures.

Respiratory equipment: Wearing a face mask type in accordance with EN 149 FFP1 is recommended 
when using products in confined atmosphere or during operations which can 
generate emission of any dust.

Hand protection: Use gloves to avoid itching in conformity with EN 388.

Eye protection: Use goggles especially if working above shoulders. Eye protection according to 
EN 166 is advised.

Skin protection: Cover exposed skin.

Hygiene measures: After contact, wash hands with cold water and soap.
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SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES
9.1. Information on basic physical and chemical properties

Appearance: Solid.

Form: Roll or panel.

Colour Ochre.

Odour: Not relevant.

pH: Not relevant.

Boiling point: Not relevant.

Flash point: Not relevant.

Flammability (solid, gas): Not relevant.

Explosion limits: Not relevant.

Relative density: 30 - 250 kg/m3

Solubility: Generally chemically inert and insoluble in water.

9.2. Other information

Fibre melting point: > 1000 °C according to DIN 4102-17.

Approximate nominal diameter of fibres. 3 - 7 µm

Length weight geometric mean diameter less 2 standard errors: 6 µm

Orientation of fibres: Random.
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SECTION 10: STABILITY AND REACTIVITY
10.1. Reactivity

Reactivity: None.

10.2. Chemical stability

Stability: Binder will decompose above 200°C.

10.3. Possibility of hazardous reactions

Hazardous Reactions: None in normal conditions of use.

10.4. Conditions to avoid

Conditions/materials to avoid: Heating above 200 °C.

10.5. Incompatible materials

Incompatible materials: None.

10.6. Hazardous decomposition products

Hazardous decomposition 
products:

None in normal conditions of use. Decomposition of binder above 200°C may 
produce carbon dioxide and some trace gases. The duration of release is 
dependant upon the thickness of the insulation, binder content and the 
temperature applied. 

SECTION 11: TOXICOLOGICAL INFORMATION
11.1. Information on toxicological effects

The mechanical effect of fibres in contact with skin may cause temporary itching.

Classification not applicable for this product; in accordance with EUCEB & RAL requirements – see section 16.
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SECTION 12: ECOLOGICAL INFORMATION
12.1. Toxicity

Ecotoxicity: This product is not ecotoxic to air, water or soil, by composition.

12.2. Persistence and degradability

Degradability: Inert inorganic product with Thermo set, inert polymer based on cured phenol 
formaldehyde resins; 0 - 10%

12.3. Bioaccumulative potential

Bioaccumulative potential: Will not bio-accumulate.

12.4. Mobility in soil

Mobility: Not considered mobile. Less than 1% leachable organic carbon if landfilled.

12.5. Results of PBT and vPvB assessment

PBT/vPvB: Not relevant.

12.6. Other adverse effects

Other adverse effects: None known.

SECTION 13: DISPOSAL CONSIDERATIONS
13.1. Waste treatment methods

Waste from residues: Dispose of in accordance with regulations and procedures in force in country of 
use or disposal.

Contaminated packaging: Dispose of in accordance with regulations and procedures in force in country of 
use or disposal.

EWC-code: 17 06 04, Non-hazardous substance.
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SECTION 14: TRANSPORT INFORMATION
The product is not covered by international regulation on the transport of dangerous goods (IMDG, IATA, 
ADR/RID).

14.1. UN number

UN-No: -

14.2. UN proper shipping name

Proper Shipping Name: -

14.3. Transport hazard class(es)

Class: -

14.4. Packing group

Packing group: -

14.5. Environmental hazards

Marine pollutant: -

Environmentally Hazardous 
substance:

-

14.6. Special precautions for user

Special precautions: None known.

14.7. Transport in bulk according to Annex II of MARPOL 73/78 and the IBC Code

Transport in bulk: Not relevant.
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SECTION 15: REGULATORY INFORMATION
15.1. Safety, health and environmental regulations/legislation specific for the substance or mixture

The European Regulation on Chemicals No 1907/2006, Registration, Evaluation, Authorisation of Chemicals 
(REACH) enacted on June 1st 2007 requires the provision of Safety Data Sheet (SDS) for hazardous 
substances and mixtures / preparations.

Knauf Insulation mineral wool products (panels, batts or rolls), are defined as articles under REACH and 
therefore a Safety Data Sheet for these products is not a legal requirement.

In accordance with industry practice and voluntary commitments, Knauf Insulation has decided to continue to 
provide its customers with the appropriate information for the purpose of assuring safe handling and use of 
mineral wool throughout the product life.

This material Safety Data Sheet / Product Data Sheet is in accordance with the EU directives 67/548/EEC, 
1999/45/EEC, 1907/2006, 1272/2008 and 453/2010.

15.2. Chemical Safety Assessment

CSA status: Not relevant.
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Product Families (CST): BFP, TPD/TPD-L/TPE, Basic, Quick, Struktur, Universal, FP/FPL/FP~S, 
DPF, DDP, DP, KD/KD-P/KD-GS, KLB, KD, KP, TP, TPS, SKP, SLB,Rocksilk F 
Tech, Heralan Vlies, LAM 040, KPS, HPS, TW, HW, SDP, PTP (Plus), PL (B)
(TI): Wired Mats – Galvanised Steel, Wired Mats – Stainless Steel, High 
Temperature Boards, High Temperature Products, Standard Lamella Mats, High 
Compressive Strength Lamella Mats, Standard Duct Boards, Duct Rolls, Marine, 
Miscellaneous TI, Blocks, Tank Wall Boards, Tank Roof Boards, Pipe sections - 
Cut-From-Block, Pipe sections - Wound

SECTION 16: OTHER INFORMATION
All products manufactured by Knauf Insulation are made of non-classified fibres and are certified by EUCEB.

EUCEB, European Certification Board of Mineral Wool Products - www.euceb.org, is a voluntary initiative by the 
mineral wool industry. It is an independent certification authority that guarantees that products are made of 
fibres, which comply with the exoneration criteria for carcinogenicity (Note Q) of the Directive 97/69/EC and the 
Regulation (EC) 1272/2008.

To ensure that fibres comply with the exoneration criteria all tests and supervision procedures are carried out by 
independent, expert qualified institutions. EUCEB ensures that the producers of mineral wool have put in place 
self-control measures.

The mineral wool producers commit to EUCEB to:
• supply sampling and analysis reports established by laboratories recognized by EUCEB, proving that the fibres 
comply with one of the four criteria of exoneration described in Note Q of the Directive 97/69/EC,
• be controlled, twice per year, of each production unit by an independent third party recognized by EUCEB 
(sampling and conformity to the initial chemical composition), 
• put in place procedures of internal self-control in each production unit.

Products meeting EUCEB certification requirements can be recognised by the EUCEB logo printed on the 
packaging.

The RAL quality mark for "products made of mineral wool" indicates that the quality and safety of mineral wool 
products is checked by an independent third party; the Gütegemeinschaft Mineralwolle e.V. (GGM). This 
organisation regularly checks that the manufacturer of the mineral wool is meeting the requirements of the 
exemption criteria given in the German "Hazardous Substances Ordinance" (Gefahrstoff-Verordnung) for 
bio-soluble fibres.  The RAL quality mark is an indication that products can be used and handled safely without 
health hazards.  All mineral wool products manufactured by Knauf Insulation and included in this safety data 
sheet comply with RAL requirements.

Further information can be obtained from:
www.Eurima.org
www.knaufinsulation.com

Moreover, in 2001, the IARC, reclassified rock mineral wool fibres from Group 2B (possibly carcinogenic) to 
Group 3 «agent which cannot be classified as for their carcinogenicity to humans». (See Monograph Vol 81, 
http://monographs.iarc.fr/)
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Additional information: Change to Sections: New document format

The information on this data sheet represents our current data and is reliable provided that the product is used 
under the prescribed conditions and in accordance with the application specified on the packaging and/or in the 
technical guidance literature. Any other use of the product which involves using the product in combination with 
any other product or any other process is the responsibility of the user.
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Fan Output Results
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133.8MotShfPwr hp

70.2Stat Effy %/100
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Noise

Hudson Blade Type
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Tuf-Lite III

Hudson Products fan ratings/selections are the result of tests run under ideal conditions.  Since actual conditions will vary and are beyond
Hudson Products' control, Hudson Products makes no warranties or guarantees concerning fan performance and all such warranties or
guarantees, including merchantability and fitness for a particular purpose, are disclaimed.
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Noise Spectrum
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Informational Messages

Physicals

W12: Note - Long Term Air Temp Limit for T-L II/III is 220 F
W13: Note - Short Term Air Temp Limit for T-L II/III is 250 F
I20: Note - Tuf-Lite II HT rated @temp<=250F long term,<=300 F short term
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         FanShaftPower vs. AirFlowRate
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Fan Characteristic Curves
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Fan power shown represents the fan operating under ideal conditions - be sure to allow for extra power for drive losses
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FanStaticEfficiency vs. AirFlowRate
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         Torque vs. Speed
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Fan Torque Characteristic

Project/Job 12SPP

InquiryNo. 12915

RunTime 4/21/2017 10:37:53 AM

CustomerName TEC ItemNo. GBP Preparer

Project References
FanModel

AirDens

APT-22K-6

.068 lb/f3

Copyright © 2013 Hudson Products Corporation    v5.9j-031513s

Fleal

TipSpd 12841.6 fpm

Tuf-Lite V5.9 Axial Flow Fans
User System: ICSHudson Products

Hudson Products Corporation



crau
Rectangle

crau
Rectangle

crau
Rectangle

crau
Rectangle

crau
Rectangle

crau
Rectangle

crau
Rectangle

crau
Rectangle

crau
Typewriter
755,103

crau
Typewriter
0.759

crau
Typewriter
0.0684

crau
Typewriter
88.7

crau
Typewriter
185.8

crau
Typewriter
APT-22K-6

crau
Typewriter
T-22K

crau
Typewriter
6

crau
Typewriter
12915-05

crau
Typewriter

crau
Typewriter
5806

crau
Typewriter
14.0         TEST PITCH

crau
Typewriter
4.99"

crau
Typewriter
1.00" X 0.50"

crau
Typewriter
973691

crau
Typewriter
4/14/2017

crau
Typewriter
T.DERRITT (ICS)

tderritt
Line

tderritt
Line

tderritt
Line

tderritt
Line

tderritt
Callout
Note: Hub with bushing design is used for this project. The thrust spacer is not required, nor supplied.
See installation manual for fastener and torque specifications of the bushing hardware. Bushing is used to clamp the hub to the gear vertical shaft. See Page 7 of this document for bushing detail and set screw detail for the gear key.
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Split Taper Bushing
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Type L U T
Large
End

Small 
End H V W X Y R S

Type 2 Bore 
Range No. Size

Av.
Wt.
Lbs.

Wrench 
Torque 
In.-Lbs.

D

Dimensions Cap Screws

Type 2 Bushings Specifications

G & H P, B, Q, & R

S & U W & Y

"U1" & "U2" Bushing-Split thru Flange
"U0" (Type 2 only) Bushing-Solid Flange
"S1" & "S2" Bushing-Solid Flange
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DRAWING DETAIL OF BUSHING INSTALLED WITH EACH FAN HUB AND GEAR SHAFT.


