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 ری نخل آسماشرکت پتروشیمی 
 

 
 

 اسناد و مدارك مربوط به مناقصه 

 شماره :عمومی 
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 : موضوع مناقصه

 عملیات اجرای صنعتی

 ابزار دقیق و سیستم ایمنی (تجهیزات  ،برق،)نصب تجهیزات مکانیکی ،اجرای پایپینگ 

 هراهشبندر ممجتمع واقع در  ولیتاریترواحد پنتا 

 

 

 

 1401    تابستان 

 

 سنادانتشار تاریخ ا
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 گردد. صورت پیشنهاد دهنده از مناقصه حذف میغیر این ل تکمیل شده باشد دربرسد و كلیه جداو
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 مناقصه در شرکت دستورالعمل

)نصددب تجهیددزات مکددانیکی ،اجددرای پایپینددگ  عملیات اجرای صنعتیدر نظر شركت پتروشیمی نخل آسماری 

ه بدد  را  هراهشدد بندددر ممجتمددع واقددع در  ولیتدد اریترواحددد پنتددا  ابددزار دقیددق و سیسددتم ایمنددی (زات تجهیدد  ،بددرق،

د.ایواگذار نمپیمانکارواجد شرایط 

 شركت پتروشیمی نخل آسماریرما : کارف .1

نماید.كارفرما و یا هر شخص حقیقی و حقوقی كه كارفرما معرفی  دستگاه نظارت : .2

ل آسماریشركت پتروشیمی نخمناقصه گزار:  .3

.باشدمی  شمسی لكام (ه ما ششبه حروف )ماه  6عدد به  د به مدتغ قراردالااب ناممدت اجرای كار از ز مدت اجرای کار : .4

ر واقددع د  یتریتددول پنتددا ار واحددد( یمنددیا یسددتمو س یقابزار دق  یزات،برق، تجه یپینگپا ی،اجرا یکیمکان یزاتنصب تجه)  یصنعت یاجرا یاتعملموضوع مناقصه:  .5

 ع بندر ماهشهرتممج

. ینخل آسمار یمیپتروش ، مجتمع یمیشوپتر یژه .منطقه و3 یت. سایافتصاد یژه استان خوزستان .ماهشهر. منطقه و :   انجام کارمحل   .6

 شرایط متقاضی  : .7

پتروشیمی  نفت و گاز و  3حداقل رتبه  یدارا✓

پیمانکاران یمنیا یتصلاح ینامهگواه یدارا✓

در مشددابه  هددای ژه در پددرودر پددنس سددال گذشددته از كارفرمددا رضددایت عملکددرد  نامه ، همراه باخاتمه یافته هایارائه مدارك قرارداده )مشابدارای سوابق كاری ✓

 (میلیارد تومان 200زش حداقل رنفت و گاز یا پتروشیمی به اصنعت 

.ارائه گردد ی به صورت جدول ذیل سوابق کار ✓

 مبلغ قرارداد✓ دادتاریخ قرار✓ کارفرما✓ موضوع قرارداد✓ ردیف✓

✓

✓

.

ارائه گواهی تمکن مالی به ارزش حداقل 30 میلیارد تومان از سوي بانک

8 مبلغ و نوع تضمین شرکت در مناقصه :  ) 40.000.000.000 ریال  (   چهل میلیارد ریال است که باید به یکی از صورتهاي مشروحه زیر ، همراه  با اســناد 

 .شود تسلیم مناقصه گزار دستگاه  به "الف" پاكت در مناقصه

.به ذی نفعی شركت پتروشیمی نخل آسماریمعتبر مانتنامه بانکی ض•

 یا و  رمارف كا همتعلق ب عبه سپهبد قرنیک پارسیان شناب   IR610540101381000008342006حساب بانکی د به وجه نقاصل فیش واریزی •

.بانکهای معتبری از از یکتضمینی  یبانکچک 

:  محل دریافت اسناد مناقصه  .9

 ، 1ك ، بن بست چهار ، پددلا یاسمی یدراه رشار چه به یده سئول ،نرس  انیاب، خ ییبها یخش یدان: تهران ، م  ینخل آسمار یمیتروشت پشرك حضوری :•

3 طبقه

آدرس اینترنتی در  بخش مناقصاتمراجعه به  غیر حضوری : •

-ب -) الددف داگانددهسه پاكددت ج  ک پاكت حاویدری 1401 /14/06مورخ   روز   15:30 ساعتتا  حداكثر یدبا یشنهاداتپ:  دهانهاپیش تسلیم مهلت آخرین .10

 یرخانه شركت  تحویل شود.اخذ رسید به دبه  درقبال ك و مهر شدج( و لا
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 یدبدده چهددار راه رشدد  یده سئول ،نرس  یابان، خ ییبها یخش یدانتهران ، م:   ینخل آسمار یمیشركت پتروش: مناقصه  اسناد تحویل  محل  ار وزمناقصه گ نشانی .11

 1995855595 یتكد پس- 3طبقه  ،  1ك ، بن بست چهار ، پلا ییاسم

 ی گردد. ار بازگشایی مزر سالن جلسات مناقصه گد و 15/06/1401روز  15:30ساعت پاكات در   ی پاکات :یگشاازب و زمان  ل مح .12

با  همراه  و سدبر ه (شنهاد دهنددهنده)برای اشخاص حقیقی امضای پی پیشنهاد آور تعهد امضای مجاز و مهر به باید مهدعوتنا این جمله از ، مناقصه اسناد تمام .13

 . شود رزومه مناقصه گر در پاكت ) ب  ( قرار داده 

 .یردگیتعلق نم تمیالتفاوت ق  و مابه یلوجه تعد چیبه هقصه منا ینبه ا .14

 . بود خواهدد می باشد شرایط پیش نویس پیمان  كه به پیوست اسنا با مطابق اجتماعی تامین بیمه و قانونی كسورات كلیه و پرداخت پیش و پرداخت نحوه  .15

 .است ارمخت باشد یلدل ذكر به محتاج آنکه بدون واصله پیشنهادات تمام یا یک هر قبول  یا رد در شركت .16

 ی كه بعد از انقضاء مدت فراخوان واصل می شود ترتیب اثر داده نخواهد شد.ایو پیشنهادهخوردگی  ،مشروط ،دارای خط ضاء، مبهمی فاقد اماهپیشنهاد به .17

 .شد نخواهد داده  اثر بترتی باشد ده نش دستورالعمل رعایت آن بندی بسته در یا شده  تهیه مناقصه دستورالعمل فبرخلا هك هاداتیشنپی به .18

 شد. ابطال خواهد مناقصه ، دستگاه برگزاری مناقصه تشخیص به بنا باشند كرده  تبانی دهندگان پیشنهاد هدكشو  حاصل وفق و هرگاه  .19

صدده ق سپرده شركت در منا متناع ورزد،د قرارداد اانعقا یامندرج در اسناد مناقصه  یطانجام معامله با شرا یاتعهدات  جامان ینتضم یمه از تسلكه برنده مناقص یدر صورت .20

ه ت در مناقصدد و سددپرده شددرك شددودیم نجدداممعاملات با برنددده دوم، معاملدده ا یسیونكم یصو بنا بر تشخضبط و برداشت خواهد شد  یقانون یفاتم تشرانجا بدون یو

 یفاترزد ، بدددون انجددام تشددرو داد امتندداعرانعقاد قددرا یاد مناقصه در اسنامندرج  یطانجام تعهدات و انجام معامله با شرا ینتضم یمكه از تسل یدر صورت یزوم نه دبرند

كت سددپرده شددر یشنهادها،دت اعتبار پام ماتم یاه، رنده مناقصانجام تعهدات از طرف ب تضمان یم. ضمناً قبل از انعقاد قرارداد و تسلشت خواهد شدضبط و بردا یقانون

 . در مناقصه برنده دوم مسترد نخواهد شد

نخواهددد  یرفتددهانجام كار از سوی برنده مناقصه، مسموع و پذ تایو مقتض یطلاع از شراعدم اط گونه عذری دال بر یچهه ، بوطرم یماناست در مرحله اجرای پ یهیبد .21

 .بود

 .خواهد بود  ینخل آسمار یمیشركت پتروش مهندسیه عهده معاونت به قصمنا جرای موضوعنظارت بر حسن ا .22

 با شركت در میان بگذارند. APC.irN@Tenderنشانی الکترونیکی را از طریق مناقصه  وصدر خص  مرفع ابهاسوال و  گونه هر جهت دتوانن یم مانکارانیپ .23

 
 : رازقصه گاه منانام و امضای دستگ

 ماریآس نخل یمیشركت پتروش

: دهنده شنهاد یپو امضای مجاز تعهد آور و مهر  یادگام خانونام و ن

 ......................................................... 

 

mailto:Tender@NAPC.ir
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 اسناد مناقصه   و ارسال  لی تکم طیاشر
 ریدیگدد  بسته سر پاكت در اًعجم و تهیه زیر رحبش شده  مهر و لاك و مجزا بصورت "ج" و "ب" ، " الف" پاكات در باید پیشنهاد .1

 : شود نوشته پاكت روی و گردد مهر و لاك و گذاشته

 010/401ه شمار مرحله ایی تک عمومی مناقصه پیشنهاد

حددد او نددی (ابزار دقیق و سیستم ایمتجهیزات  ،برق،)نصب تجهیزات مکانیکی ،اجرای پایپینگ  عملیات اجرای صنعتی موضوع مناقصه :

 هراهشبندر ممجتمع واقع در  ولیتاریترپنتا 

 : دهنده  شنهادیپ یشانن

 : شنهادیپ میتسل خیتار

 

 و" الددف"پاكددت هددای )  حاوی الذكر فوق مهرشده  و ولاك دربسته درپاكات شده  امضاء دهنده  پیشنهاد سطتو باید اتصفح كلیه .2

،  میدددان شددیخ   تهران "ی  به آدرس نخل آسمار یمیكت پتروشرش خانهدبیر به 1401 /06 /19مورخ    15:30 عتسا( تا "ج" و "ب"

 و تحویل  دستی بصورت طبقه سوم  ، واحد دبیرخانه و  1چه چهارم ، پلاك می ، كوشید یاسرتقاطع ه به بان سئول ،نرسیدایبهایی خ

بدده مناقصدده گددزار  الذكر فوق تكاپا د ،اسنا تحویل مهلت از پایان قبل کهبطوریقبضه  دو ارشیفس پست توسط ارسال یا رسید اخذ

 .برسد

 ل شرکت در مناقصه (رالعمدستو 8 د طبق بنقصه )کت در مناامه شرنتضمان محتوی باید  "الف" پاکت  .3

 

 باشد  زیر مدارك محتوی باید  " ب" پاکت  .4

 .مناقصه  در كننده  شركت توسط شده  ضاءما و مهر فنی مشخصات همچنین و مناقصه اسناد •

 لعمل حاضردستورا 7ركت در مناقصه مطابق بند ط متقاضیان شا شرایرتبط باسناد م •

 معرفی حاوی شركت تیرایغت آخرین آگهی با رسمی روزنامه در تاسیس آگهی شركت ، تصویر ثبتی نامه اظهار و اساسنامه •

 .  های مجاز  ) اشخاص حقوقی ( وكپی شناسنامه و كارت ملی ) اشخاص حقیقی ( امضاء انصاحب

 .گردد ء امضا و مهر آنها رویت بر دال  دهنده  پیشنهاد توسط بایستی ... و مناقصه  و  انپیم نویس  پیش  حات فص كلیه  : تبصره 
 

 :باشد  زیر مدارك محتوی باید  " ج " پاکت  .5

 .متقی پیشنهاد شده  فرم تکمیل    •

... حمددل و تخلیدده هددا و مددهنا همدد ی، ب قددانونیكسددورات  هیدد كل بددا در نظددر گددرفتن و  ناخالص بصورت رقم  دیبا  پیشنهادی متقی   •

 .باشد( یم پیمانکار كسورات به عهده  هیباشد.)كل

 
  
 

 :ارزنام و امضای دستگاه مناقصه گ

 نخل آسماری یمیشرکت پتروش

: دهنده شنهاد یپ مهرو   آورد  عهز تای مجاو امض یوادگم خانانام و ن

 .................................................................. .............................. 
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 تقیم پیشنهاد  برگ

 
 ، صدهاق من در ركتاسدناد شد  جاتمنددر و  مطالب مورد در تیمسئول و  اجرا تعهد رشیپذ و  كامل ی آگاه و  ی بررس از پس ریز كننده امضاء

 یعملیات اجرررای صررنعت "با موضدوع ی رماسل آنخ  ی میشركت پتروش(   010/401)شماره  دو مرحله ای اسناد مناقصه و  مدارك ی تمام ی لر كبطو

 از را پدس " هراهشرر بنرردر ممجتمع واقع در  ولیتاریترواحد پنتا  ابزار دقیق و سیستم ایمنی (تجهیزات  ،برق،)نصب تجهیزات مکانیکی ،اجرای پایپینگ 

 : كه مینما ی م شنهادیپ ، مناقصه مورد ارهایك مانجا لحاظ زا موجود عوامل و  طیشرا عیجم از املك دیبازد
 

........... ریددال )بدده .................................ه قیمددت بدد را مناقصه  مدارك و اداسن در مندرج اتخصمش و طیشرا اساس بر را قفو  مناقصه موضوع اتیعمل .1

 .ام نمایم ................................... ریال( قبول انج........حروف ...

 نماید : اقدام و به پیوست برگ پیشنهاد قیمتیمان نویس پ پیش 1ت سپیو به شرح ت ت قیمارائه ساختار شکسبایست نسبت به  نده میپیشنهاد ده: 1 تبصره 

 مزد وو دسددت ، حقددوقلی حمددل و نقدد و هزیندده هددا ها نامه قانونی ،  بیمه كسورات كلیه بادر نظر گرفتن و خالصنا رقم بصورت بایددی شنهاقیمتهای پی :2 تبصره 

 می باشد( انکار)كلیه كسورات به عهده پیم.باشد .ه ..یرغ

 .گردد می پرداخت كارفرما توسط ت مجزاوربص ،پیمان شدن  مشمول  صورت در كه باشد افزوده  ارزش بر مالیات بدون شنهادیپی مبلغ : 3تبصره 

 

 : كه ماینم می تعهد شوم ابتخان مناقصه برنده  نعنوا به و گیرد قرار قبول  مورد پیشنهاد این چنانچه .2

 مبلددغدرصددد  5 (اتتعهددد تضددمین انجددام همددراه  و نمددوده  امضدداء مناقصه مدارك و اداسن در مندرج مراتب اساس بر را نماپی مدارك و اسناد : الف

 . مایممناقصه تسلیم ن ده برن بعنوان ابلاغ تاریخ از روز تقویمی 7 مدت ظرف حداكثر شنهادی بصورت ضمانتنامه بانکی (پی

 موضددوع رهددایاكلیدده ك و نمددایم كار به شروع و ساخته رمستق راك محل در را لات لازمشین آماو  نیروی انسانی ، پیمان در مقرر مدت فظر : ب

 . رسانم باتمام مناقصه و پیمان مدارك و اسناد در جمندر مدت در را پیمان

 

 .شود می محسوب هادشنپی این لاینفک جزء مناقصه مدارك و اسناد ضمائم كلیه كه نمایم می تائید .3

 . درندا پیشنهادات از یک هر به كار اگذاریو برای الزامی مناقصه گزار ه دستگا هك دارم كامل اطلاع .4

 می باشد. یکماه  مالی های پاكت بازگشایی زمان از ، تقیم پیشنهاد این اعتبار مهلت .5

 دسددتورالعمل شددركت 8نددد موضددوع ب یناجرای تعهد ، تضددم ینتضم یمتسلو  انمیء و مبادله پنظور تعهد به امضاشركت در مناقصه و به م ینتحت عنوان تضم .6

 داشته ام . یمقدت "الف"قصه را به نفع كارفرما در پاكت در منا

 نظددورهددر جهددت م مددذكور از یمددتدر ق  دسددتمزدها را یددزانم ینحاصل نموده و همچن ینانلازم برای اجرای كار اطم یسهایافراد و سرو ینامان تنسبت به امک .7

 .ام ده نمو 

كارفرمددا  فز طددرآن ا یقبول حاضر و اعلام هادنیشاست پ یده نرس ینبه امضاء طرف  یمانپ كه سند شود مادام قبول واقع موردكت شر ینا یشنهادپ یکهدر صورت  .8

 . خواهد شد یمعتبر تلق یماندر حکم پ

 :دهنده یشنهادشركت / شخص  پ نام

 .......................................................................................................................................................................................... 

 :دهنده یشنهاد( پیاشخاص حقوق یو سمت صاحبان مجاز و تعهد آور)برا نام

 ..................................................................................................................................................................................................... 

 : دهنده یشنهادشركت / شخص  پ آدرس

 ................................................................................................................................................................................................................. 

 ت و همراه :ثاب تلفن                                                                                : دهنده یشنهاد/ مهر شركت / پ امضاء
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 ه: موضوع مناقص

  ،برق،)نصب تجهیزات مکانیکی ،اجرای پایپینگ   عملیات اجرای صنعتی

واقع در   ولیتاریترواحد پنتا  ابزار دقیق و سیستم ایمنی ( تجهیزات 

هراهشبندر ممجتمع   

 

 

نخل آسماری یمیشرکت پتروش :ار مناقصه گز  

     ........... ..............................: مناقصه گر 

 

 

 

 

 

............................شماره :     

............................تاریخ :      
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ه موافقتنام  

 
نخددل  یمیشددركت پتروشدد  فیمددابینر قابل تفکیک است كدده این موافقت نامه به همراه اسناد و مدارك الحاقی آن یک مجموعه غی      

  ینرزبدد   ضدداریعل  یددانبه نمایندگی آقا   411197646585 یو كد اقتصاد 10861279359 یلو شناسه م 187416ره ثبت شما هب  یآسمار

میددده كارفرمددا نا یمدداناین پكه در  یره مد یئته یسپور به عنوان رئ یاحسان اسد یو آقا یرعاملو  مد یره دم یاته یسرئ به عنوان نائب

 یو كددد اقتصدداد..... ............................ یبددت ................ و شناسدده ملدد ث ره ما.......بدده شدد .................شددود از یددک سددو و شددركت ........می

.. بدددده عنددددوان ................................... .................. و...........................  بدددده عنددددوان ............  یددددانآقا یندددددگیامبدددده ن.........   ......

و  دانر اسدد كدده د یطیشددرا طبددق مقددررات و یگددر،د یاز سددونامیده مددی شددود،  یمانکارپ  یمانكه در این پ یره مد یئت........ ه....................

 د.می باشنآن اجرای مفاد شرایط و طرفین ملزم به  گرددیدرج شده است، منعقد م یمانپ  ینمدارك ا

 .در شرایط عمومی و خصوصی پیمان، به آنها اطلاق شده است د كههستن همان معانیعبارتها، دارای  ودر این موافقتنامه، كلمات 

 

     ضوع پیمانمو .1هماد 

 و ولیتدد اریترواحددد پنتددا  ابزار دقیق و سیستم ایمنددی (تجهیزات  ،برق،)نصب تجهیزات مکانیکی ،اجرای پایپینگ  یعملیات اجرای صنعت

 یددژه واقع در منطقه و بق(سا یرسول ید)شهینخل آسمار یمیروشتحل مجتمع پم در10و  1 یوسترح درج شده در پدش به خدمات ، یرسا

 . یداقتصا

 

 . اسناد و مدارك پیمان2ماده

به عنوان جددزوی از پیمددان محسددوب مددی رما و پیمانکار را تشکیل می دهند و هر یک، ع، پیمان بین كارفزیر در مجمو مدارك و ادسنا 

 :اشدبمی ب ذیلمطابق ترتی زیکدیگر نی سناد بهبه ذكر است اولویت ا شوند. لازم

 نامهفقتموا -

  پیوستها -

 مومیشرایط ع -

 شرایط خصوصی -

 فنینقشه ها و اسناد  -

 .ی شود وبه تأیید دو طرف پیمان می رسدد پیمان، در مدت اجرای كار تنظیم ماكه براساس مفركیسایر اسناد و مدا -

   

  غ پیمان. مبل3ماده

 : دددددادله ، معمحدددداسبه شد 1 یوستدر پشده درج  یرمقددددادواحد و  یها یمتق كه بر اساس یدمدانمبلغ پ -1-3

 رفرمددا در برابددر انجددام.....ریال)بدده حددروف: .................................................... ( اسددت كدده كا.......................................مبلددغ : .............

 .زدپردا یم کاریمانقرارداد به پ ینموضوع ا تعهدات

 .ت، اس 1تفکیک مبلغ پیمان ،طبق پیوست 

 ع استا موارد زیر ، مقطواط بمبلغ پیمان جز در ارتب - 2-3 

 دازه ، و ان 3ده در پیوست هزیدنه تغیدیرات كارهدا ، طدبق فهرسدت بهدای درج شد . شرایط عمومی 49ه ر موضوع مادر كاتغیی -1-2-3

 . شود ، محاسبه می ری تغییراتگی
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  اختپرد  نحوه . 4ماده

 .انجام می شود 5پیوست  ر، طبقپرداختها به پیمانکا

 

 و مدت پیمانوع کار خ تنفیذ، شرتاری . 5ماده

خواهددد  فددذنا یمددانپ)توسط پیمانکددار( ات ضمانتنامه حسن انجام تعهد یمتاریخ نافذ شدن پیمان : پس ازامضا و مبادله پیمان و تسل -1-5

 .بود

 خواهددد كددرد در غیددر  بددلاغایمان، شروع كار را به پیمانکار نفیذ پروز از تاریخ ت 7ظرف مدت كثر حدا كار:كارفرماتاریخ شروع  -2-5

 .روز كار را شروع می نماید 7ر در پایان مهلت این صورت پیمانکا

 .خواهد بود شمسی  ه ما 6معاً   ج روع كارموقت آن از زمان ش یلكار و تحو یلمدت تکممدت پیمان :  -3-5

 .مشخص شده است 14در پیوست  (MILESTONE) ندی قسدمتهای اصلی كاراع زمقداطجزئدیات م

 .  ایط عمومی خواهد بودشر 64، تابع ماده مدت اجرای كار رات تغیی

 :خسارات تأخیر در تکمیل به موقع كار -4-5

یدددد ، اصدددلی آن ، تأخدددیر پدددیش آ هایقسددمتكددار یددا امه برن در اتمام طبق ط عمومی ( ،ایشر 66ه مادقصور پیمانکار )  هدرگاه بده دلدیل 

،از پیمانکار وصول میشود . مجمددوع مبلددغ مربددوط بدده  ده در شرایط خصوصی، به میزان تعیین شكار خسدارت تاخدیر در تکمیل به موقع 

   . نمی شود پیمان بیشتردرصد مبلغ  10این نوع تاخیرها ، از

  :تسریع كار  نههزی

به  ر روز تسدریع كار ،ی هدضوع پیمان را تکمیل كند ، به ازاهای موت تکمیل كار ، پیمانکار كارمدن شدی یش از سپرهدرگاه پد -5-5

 . ده در شرایط خصوصی ، هزینه تسریع كار به پیمانکار پرداخت می شودمیزان تعیین ش

 :MAXIMUM LIABLITY پیمانکار مالی لیتمسئو حد . 6ماده 

طبق مبلددغ و مدددت  ( ، شرایط عمومی 74آن ) موضوع ماده  دوره یبر كارفرما در این پیمان و راب دری پیمانکار ر مسئولیت مالكدثاحد  

 .خصوصی استیین شده در شرایط تع

 

 مهندس مشاور  . 7ماده 

 . ست، ا .......................................................نشانی ه....... ، ب............................ شرایط عمومی 50مهندس مشاور ، در ارتباط با ماده 

 .ده استبیان ش 8،در پیوست رما حدود اختیارات مشاور كارف .

 

 فیننشانی طر -8ماده 

، بددن  سددمیای یدر راه رشدد هددابدده چ ه دیسئول ،نرسدد   یابان، خ ییبها یخش یدان: تهران ، م  ینخل آسمار یمیكارفرما:  شركت پتروش نشانی

 1995855595 یكد پست- 3ه طبق،   1ار ، پلاك بست چه

 021-88068671بر : نما       021-2-88621691تلفن :              info@napc.ir      : یکترونالک تسپ

 :نشانی پیمانکار

....................................................................................................................................................................................................... 

 ............................................................نمابر                                                               ............................ تلفن:
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یه از هر نوع كه ، مکاتبه یا اخطارمایند. هرگونه نامهمین را به نشانی های فوق ارسال یمانپه این  نکار كلیه مکاتبات مربوط بیماو پ كارفرما

نانچه هریددک چخواهد شد.  قیشده تل وق ارسال گردد دریافتنی های قانونی فتوسط پست سفارشی و یا نامه رسان با اخذ رسید به نشا

دم صدددور بلاغ كند. درصورت عدد گر اروز نشانی خود را به طرف دی 15ت ظرف مدود را تغییر دهند موظفند  ی خانوننشانی قفین ز طرا

خواه و سفارشی مزبور خواه توسط پست الذكر نشانی قبلی، قانونی تلقی شده و هرگونه مکاتبات و اخطاریه ارسالی به نشانی وقابلاغیه ف

 .نخواهد شدیرفته و ادعای عدم وصول آنها پذ شد واهدتلقی خ شده  یافتنامه رسان در بوسیله

 

  وافقتنامهده منسخ امضاء ش -9ماده 

عتبددار برابددر دارای ا نسددخه آن 3نسخه به امضاء طرفین رسیده است و هددر  3ده تنظیم و بهمراه ضمائم آن در ما 9در  یمانامه پفقتنموا این

 .دباشنمی

 

 

 

 کارفرما

 ماریآس نخل  یمیكت پتروشرش

 راانکپیم

.............................................. 

 

 علی رضا برزین

 یات مدیره ل و نائب ریس هعام مدیر

 پور   یسداحسان ا

 رئیس هیات مدیره 

 ............................... 

 مدیر عامل 

 ............. ............... 

 هیرمد هیاتعضو 



                                                                                         

  

11 

 

 

 فهرست 

 

 پیوستها   .1

 ف كارمبلغ پیمان ،برای بخشهای مختلکیک ل تفک : جدوپیوست ی •

 "شده است ن قرارداد حذف ای رد"پیوست دو :  •

 نقصانی و نرخ عوامل رهای اضافی وبهای واحد كا رستهف ه :یوست سپ •

 "شده است ن قرارداد حذف ای رد"پیوست چهار :  •

 ها: پرداخت پیوست پنس •

  : بیمه پیوست شش •

 ار اسنادیعتبو انامه ها رگ ضمانتت : كاربفپیوست ه •

 "ت شده اسحذف  ن قرارداددر ای" رات مهندس مشاوراختیا پیوست هشت : وظایف و •

  شرح وظایف پیمانکار در مرحله راه اندازی و آزمایش عملکرددت نه: وسپی •

 عهد پیمانکارح كارهای در ت: شر ت ده پیوس •

 "شده است ن قرارداد حذف در ای":  یدازده  یوسدتپ •

 "شده است ن قرارداد حذف یا در"پیوست دوازده :  •

 صالح و تجهیزات و انجام كارهارای كار ، تامین مات كارفرما در تحویل محل اجتعهد زده :یت سوسیپ •

 رااجرای ك انی كلی : برنامه زم پیوست چهارده  •

 " شده استن قرارداد حذف در ای" انزده :پیوست پ •

 " شده استن قرارداد حذف در ای"پیوسدت شدانزده :  •

 "ت شده اسحذف  دادن قراردر ای"پیوست هفده :  •

 نیاد و مدارك فده : اسنت هجوسپی •

 صات بسته بندیخله ، و مشبی محموارز شیاه لیه ، حمل مصالح و تجهیزات ، نحوبارگیری و تخ نوزده : مراكزت وسپی •

 پیوست بیست : نحوه گردش كارها •

 (21 پیوست)  رح خدمات در بخش برقشیک: پیوست بیست و  •

 (22شرح خدمات در بخش ابزار دقیق ) پیوست پیوست بیست و دو :  •

 
 

 
 

 

 
 

 
 

 



                                                                                         

  

12 

 

 

 

 

 1پیوست 

 کار ای بخش های مختلف  جدول تفکیک مبلغ پیمان بر
 ریال( ) قیمت كل  ( )ریال  قیمت واحد  ردامق حد او كالا و دمات خح شر ردیف

     تجهیزات مکانیکی  ه اندازینصب و را 1

     گیپینپای اه اندازیاجرا و نصب و تست و ر 2

3 
الکتریکال /ابزار  اجرا و نصب و راه اندازی بخش

 F&Gو  دقیق 
    

 Fire Fightingاجرا و نصب و راه اندازی بخش  4

&HSE 
    

5 
  4و  3،  2تفصیلی بخش طراحی تکمیل 

 جدول 
    

  كل ع جم

 
، حمل  مربوطه یها یمهو ب ی فن ی بازرس ی،فن ی بررس ید،خر یاتعمل ،كارگری یها ینههز یهشامل كل بایست ی م یمانمندرج در پ  یمتهایق :  1توضیح  
 .اشدبیاخت نمقابل پرد کاریمانپت به ابب یناز ا یگرمبلغ د یچگونههبوده و  یمانکارو سود پ یبالاسر ینههز ینو همچن تا سایت

بر اساس قوانین جاری كشور به مبلغ فوق اضافه می شد، این رقم زش افزوده باوضوع مالیات بر ارضر مشمول پرداخت محاپیمان  : چنانچه 2ح ضیتو

 شود. 

 

 اکارفرم 

 نخل آسماری یمیشركت پتروش

 پیمانکار

.............................................. 

 

 ی رضا برزینلع

 یات مدیره س هنائب رییر عامل و دم

 پور   یسداحسان ا

 دیره رئیس هیات م

........................ ....... 

 مدیر عامل 

 ............. ............... 

 هیرمد هیاتعضو 
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 تجهیزات مکانیکی ه اندازینصب و را جدول تفکیک مبلغ پیمان برای بخش

NO. Section

Elevati

on of 

Installa

tion

Code

Tag 

Numb

er

Equipment Name
QT

Y

Unit 

Weight

（kg）

Total 

Weight

（kg）
Recommended Price

1 Utilities C C0701 water chilling unit 1

2 Utilities C
C0702

AB
air compressor

2

3

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

18.0 E E0501 SF clear liquid preheater 1 2600 2600

4
dipentaerythritol-

06
0.200 E E0601

drying air heater for 

dipentaerythritol
1

5 Condensation-01 3.500 E E0101 cooler for dilute formaldehyde 1 2600 2600

6 Condensation-01 0.200 V V0103
intermediate groove for dilute 

formaldehyde
1 17000 17000

7 Condensation-01 0.400 P
P0103

AB

discharging pump for dilute 

formaldehyde
2

8 Condensation-01 0.400 R
R0101

AB
condensation kettle 2 9500 19000

9 Condensation-01 5.700 E
E0102

AB

shell and tube cooler for 

condensation
2 9500 19000

10 Condensation-01 0.200 G
G010

1AB
filter for condensation kettle 2 330 660

11 Condensation-01 0.400 P
P0104

A-D
circulating pump for condensation 4

12
Distillation and 

evaporation-02
5.700 E E0203 dealdehyding tower reboiler 1 2700 2700

13 Utilities E
E0701

A-
cooling tower 6

14 Utilities E E0702 air freezing dryer 2

15
Distillation and 

evaporation-02
G

G020

2AB

filter of feeding pump for 

dealcoholization tower
2 23 46

16 Condensation-01 0.400 P
P0106

AB

constant pressure pump for dilute 

formaldehyde
2

17 Utilities M
M070

1
instrument air dryer 1

18 Condensation-01 P
P0101

AB
pump of unloader for formaldehyde 2

19 Condensation-01 P
P0102

AB
feeding pump for formaldehyde 2

20 Condensation-01 P
P0105

AB

constant pressure pump for 

acetaldehyde
2
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NO. Section

Elevati

on of 

Installa

tion

Code

Tag 

Numb

er

Equipment Name
QT

Y

Unit 

Weight

（kg）

Total 

Weight

（kg）
Recommended Price

21 Condensation-01 P
P0107

AB

pump of unloader for caustic soda 

liquid
2

22 Condensation-01 P
P0108

AB

constant pressure pump for caustic 

soda liquid
2

23 Condensation-01 P
P0109

AB
pump of unloader for formic acid 2

24 Condensation-01 P
P0110

AB

ramming material pump for formic 

acid
2

25
Distillation and 

evaporation-02
P

P0207

AB

storage pump for methanol 

recovery
2

26
Distillation and 

evaporation-02
11.200 E E0202 preheater 2 for aldehyde tower 1 2600 2600

27
Distillation and 

evaporation-02
0.200 V V0201 storage tank for condensation liquor 1 15000 15000

28
Distillation and 

evaporation-02
0.200 G

G020

1AB

filter of feeding pump for aldehyde 

tower
2 23 46

29
Distillation and 

evaporation-02
0.400 P

P0201

AB
feeding pump for dealdehyding 2

30
Distillation and 

evaporation-02
3.500 E E0201 preheater 1 for aldehyde tower 1 2600 2600

31
Distillation and 

evaporation-02
11.200 E E0207 1# reboiler for evaporator 1 12900 12900

32
Distillation and 

evaporation-02
0.400 T T0201 dealdehyding tower 1

33
Distillation and 

evaporation-02
5.700 E E0204 reboiler for dealcoholization tower 1 2700 2700

34
Distillation and 

evaporation-02
0.200 V V0202

condensation water tank for 

dealdehyding tower reboiler
1 170 170

35
Distillation and 

evaporation-02
0.200 V V0203

dilute formaldehyde tank containing 

alcohols
1 2950 2950

36

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

P
P0504

AB

decolorizing filter press pump for 

unqualified  pentaerythritol
2

37
Distillation and 

evaporation-02
0.400 P

P0202

AB

feeding pump for dealcoholization 

tower
2

38
Distillation and 

evaporation-02
0.400 T T0202 dealcoholization tower 1

39
dipentaerythritol-

06
6.00 L L0601

drier electric hoist for 

dipentaerythritol
1

40
Distillation and 

evaporation-02
17.100 E E0205 condensator for methanol 1 2600 2600
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NO. Section

Elevati

on of 

Installa

tion

Code

Tag 

Numb

er

Equipment Name
QT

Y

Unit 

Weight

（kg）

Total 

Weight

（kg）
Recommended Price

41
Distillation and 

evaporation-02
8.800 C C0201 1# vacuum unit of evaporator 1

42

crude 

Crystallization, 98 

pentaerythritol 

hydrolysis-03

8.800 C C0301
vacuum unit of evaporative 

crystallization for 98 pentaerythritol 
1

43

Filteration and 

drying for 98 

pentaerythritol-4

8.800 C
C0402

AB
98 pentaerythritol drying blower 2

44 Utilities P
P0702

AB
cold water charging pump 2

45
Distillation and 

evaporation-02
18.600 E E0206 1#evaporative preheater 1 2850 2850

46

Filteration and 

drying for 98 

pentaerythritol-4

5.800 M
M040

2

cooling vibrated fluidized bed for 98 

pentaerythritol
2

47
Distillation and 

evaporation-02
11.200 E E0210 2#evaporator reboiler 1 12900 12900

48
Distillation and 

evaporation-02
5.800 P

P0204

AB
1#feeding pump for evaporator 2

49

Filteration and 

drying for 98 

pentaerythritol-4

15.800 C C0401
vacuum unit of belt filter for 98 

pentaerythritol
1

50

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

8.800 C C0501 3#evaporative vaccum unit 1

51
Distillation and 

evaporation-02
0.400 P

P0205

AB

constant voltage pump for 

evaporated condensed water
2

52
Distillation and 

evaporation-02
3.200 E E0209 evaporative condensate cooler 1

53 Condensation-01 5.700 V
V0104

AB

absorption tank for condensation 

and venting
2

54
dipentaerythritol-

06
11.600 G

G060

3

first-class high precision filter for 

dipentaerythritol clear liquid
1

55
Distillation and 

evaporation-02
0.400 P

P0206

AB
2# discharging pump for evaporator 2

56 Utilities P
P0703

AB
circulating water pump 4

57

Filteration and 

drying for 98 

pentaerythritol-4

15.600 C C0405
blower cooling end gas for  98 

pentaerythritol
1

58
dipentaerythritol-

06
8.600 C C0601 drying blower for dipentaerythritol 1

59

crude 

Crystallization, 98 

pentaerythritol 

hydrolysis-03

0.200 V V0303

intermediate groove for 

crystallization solution of crude 

product pentaerythritol

1 6600 6600

60

crude 

Crystallization, 98 

pentaerythritol 

hydrolysis-03

0.400 P
P0301

AB
feeding pump for decaner 2
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Elevati

on of 

Installa

tion

Code

Tag 

Numb

er

Equipment Name
QT

Y

Unit 

Weight

（kg）

Total 

Weight

（kg）
Recommended Price

61

Filteration and 

drying for 98 

pentaerythritol-4

8.600 

site
E

E0401

AB
98 pentaerythritol dry air heater 2 1700 3400

62

crude 

Crystallization, 98 

pentaerythritol 

hydrolysis-03

0.400 P
P0302

AB

pump for crude product  

pentaerythritol mother liquor
2

63
Distillation and 

evaporation-02
8.900 G

G020

3AB
filter for methanol reflux pump 2 85 170

64

crude 

Crystallization, 98 

pentaerythritol 

hydrolysis-03

0.400 P
P0303

AB

pump for crude product  

pentaerythritol dispersion liquid
2

65

crude 

Crystallization, 98 

pentaerythritol 

hydrolysis-03

8.800 G
G030

1AB
ecaner 2

66
Distillation and 

evaporation-02
15.600 E E0208 1# condensator for evaporator 1 5500 5500

67

Filteration and 

drying for 98 

pentaerythritol-4

8.600 G
G040

2AB
98 pentaerythritol dry air filter 2

68

crude 

Crystallization, 98 

pentaerythritol 

hydrolysis-03

15.600 E E0301
evaporative crystallization 

condensator for 98 pentaerythritol 
1 2600 2600

69
dipentaerythritol-

06
8.600 G

G060

8
air drying filter for dipentaerythritol 1

70

crude 

Crystallization, 98 

pentaerythritol 

hydrolysis-03

0.400 P
P0304

AB

pump for 98 pentaerythritol 

crystallization solution(apron feeder 

pump)

2

71

Filteration and 

drying for 98 

pentaerythritol-4

8.800 M
M040

1

98 pentaerythritol drying fluidized 

bed
1

72

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

15.600 E
E0502

AB
3#evaporator reboiler 2 5450 10900

73

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

15.600 E E0503 3#evaporator condensator 1 5500 5500

74
Distillation and 

evaporation-02
8.700 P

P0203

AB
reflux pump for alcoholization tower 2 22 44

75

crude 

Crystallization, 98 

pentaerythritol 

hydrolysis-03

8.700 P
P0305

AB

substitution fluid metering pump for 

98 pentaerythritol
2

76

Filteration and 

drying for 98 

pentaerythritol-4

8.700 P
P0401

AB

primary cleansing solution pump for 

98  pentaerythritol
2

77

Filteration and 

drying for 98 

pentaerythritol-4

8.700 P
P0402

AB

secondary cleansing solution pump 

for 98 pentaerythritol
2

78

Filteration and 

drying for 98 

pentaerythritol-4

8.700 P
P0403

AB

third cleansing solution pump for 98 

pentaerythritol
2

79

Filteration and 

drying for 98 

pentaerythritol-4

8.700 P
P0404

AB

fourth cleansing solution pump for 

98  pentaerythritol
2

80

Filteration and 

drying for 98 

pentaerythritol-4

8.700 P
P0405

AB

mother liquor pump for 98 

pentaerythritol
2
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Y
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81

Filteration and 

drying for 98 

pentaerythritol-4

8.700 P
P0406

AB

liquid leakage pump for belt type 

machine
2

82

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

8.700 P
P0501

AB
3#evaporator feeding pump 2

83

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

8.700 P
P0507

AB

viscose dispersion liquid pump for 

dipentaerythritol
3

84
dipentaerythritol-

06
8.700 P

P0601

AB

filter press pump for crude 

dipentaerythritol 
2

85
dipentaerythritol-

06
8.700 P

P0602

AB

dipentaerythritol hydrolysis and 

feeding pump
2

86
dipentaerythritol-

06
8.700 P

P0604

AB
dipentaerythritol clear liquid pump 2

87
dipentaerythritol-

06
8.700 P

P0605

AB

demineralized water pump for 

dipentaerythritol
2

88

crude 

Crystallization, 98 

pentaerythritol 

hydrolysis-03

8.600 R R0301
hydrolysis autoclave for 98 

pentaerythritol
1 5700 5700

89
dipentaerythritol-

06
8.600 R R0601

dipentaerythrito hydrolysis 

autoclave
1 3100 3100

90

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

15.600 E E0504 4#evaporator reboiler 1 5500 5500

91

Filteration and 

drying for 98 

pentaerythritol-4

15.800 G
G040

1
belt filter for 98 pentaerythritol 1

92

Filteration and 

drying for 98 

pentaerythritol-4

21.600 C C0403
blower drying end gas for 98 

pentaerythritol
1

93

Filteration and 

drying for 98 

pentaerythritol-4

15.600 G
G040

3

98 pentaerythritol drying bag-type 

dust collector
1

94

Filteration and 

drying for 98 

pentaerythritol-4

4.200 C C0404 cooling blower for 98 pentaerythritol 2

95

Filteration and 

drying for 98 

pentaerythritol-4

4.200 G
G040

4

cooling air filters for 98 

pentaerythritol
1

96
Distillation and 

evaporation-02
5.700 V V0206 1#evaporator 1 4600 4600

97

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

4.400 G
G050

2AB

pressure filter for unqualified 

pentaerythritol decoloration
2

98

Filteration and 

drying for 98 

pentaerythritol-4

0.200 W
W040

1

98 pentaerythritol small package 

weighing
1

99

Filteration and 

drying for 98 

pentaerythritol-4

0.200 W
W040

2

98 pentaerythritol large package 

weighing
1

100

Filteration and 

drying for 98 

pentaerythritol-4

15.600 G
G040

5

cooling bag-type dust remover for 

98 pentaerythritol
1
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101

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

15.800 G
G050

4AB

pressure filter for crude 

pentaerythritol mother liquor
2

102 Utilities P
P0704

AB

circulating pump for activated 

carbon dispersion liquor 
2

103
dipentaerythritol-

06
15.800 G

G060

1

Pressure filter for crude 

dipentaerythritol
1

104
dipentaerythritol-

06
15.600 G

G060

9

bag-type dust remover for 

dipentaerythritol
1

105

crude 

Crystallization, 98 

pentaerythritol 

hydrolysis-03

8.600 V
V0302

A-H

crystallization kettle for crude 

product pentaerythritol
8 4000 32000

106

crude 

Crystallization, 98 

pentaerythritol 

hydrolysis-03

15.600 V V0301
head tank for evaporated liquor of 

crude product
1 7000 7000

107

crude 

Crystallization, 98 

pentaerythritol 

hydrolysis-03

15.600 V V0307
intermediate groove for 98 

pentaerythritol hydrolysate solution
1 6240 6240

108

Filteration and 

drying for 98 

pentaerythritol-4

15.600 V V0407
98 pentaerythritol drying cyclone 

dust collector
1

109

crude 

Crystallization, 98 

pentaerythritol 

hydrolysis-03

8.600 V
V0308

A-D

evaporative crystallization kettle for 

98 pentaerythritol
6 6620 39720

110

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

0.400 P
P0502

AB
waste water pump 2

111

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

0.200 G
G050

1AB
SF centrifuge 2

112

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

0.200 V V0506 ground groove for SF mother liquor 1 3370 3370

113

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

0.400 P
P0503

AB
SF mother liquor pump 2

114

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

0.200 V V0507
mixing tank for unqualified  

pentaerythritol
1 8000 8000

115

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

0.200 V V0508
decolorizing tank A for unqualified 

pentaerythritol
1 7600 7600

116

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

0.200 V V0509
decolorizing tank B for unqualified 

pentaerythritol
1 8000 8000

117 Condensation-01 V V0101
buffer tank of unloader for 

formaldehyde
1 140 140

118

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

4.900 G
G050

3AB

high precision filter for unqualified 

pentaerythritol
2

119

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

0.200 V V0510
clear liquid tank for unqualified 

pentaerythritol
1 7200 7200

120

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

0.400 P
P0505

AB

clear liquid pump for unqualified 

pentaerythritol
2
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121

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

4.400 G
G050

5

pressure filter for cloth washing 

water
1

122

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

0.400 P
P0506

AB

filter press pump for crude 

pentaerythritol mother liquor
2

123

Filteration and 

drying for 98 

pentaerythritol-4

15.600 V V0408
98 pentaerythritol drying air storage 

tank 
1 1700 1700

124

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

0.400 P
P0508

AB
SF clear liquid pump 2

125
dipentaerythritol-

06
4.400 G

G060

2

pressure filter for dipentaerythritol 

decolorizing
1

126

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

0.400 P
P0509

AB

filter press pump for cloth washing 

water
2

127

Filteration and 

drying for 98 

pentaerythritol-4

4.200 V V0409 stock bin for 98 pentaerythritol 1 800 800

128

Filteration and 

drying for 98 

pentaerythritol-4

8.600 V V0405
mother liquor tank of 98  

pentaerythritol
1 2140 2140

129

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

0.200 L L0501 belt conveyor for sodium formate 1

130

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

0.200 L L0502
screw conveyer for sodium formate

1

131

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

0.200 W
W050

1
SF packing weighting 1

132

Filteration and 

drying for 98 

pentaerythritol-4

8.600 V V0406
liquid leakage groove for 98 

pentaerythritol belt type machine
1 2140 2140

133

Filteration and 

drying for 98 

pentaerythritol-4

8.600 V V0410
cooling cyclone dust collector for 

98 pentaerythritol
1

134

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

15.600 V V0501 3#evaporator 1 5200 5200

135

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

8.600 V V0505 SF centrifugal intermediate tank 1 4670 4670

136

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

8.600 V
V0512

AB

viscose dispersion tank for 

dipentaerythritol
2 3600 7200

137
dipentaerythritol-

06
0.400 P

P0603

AB

filter press pump for 

dipentaerythritol decolorizing
2

138
dipentaerythritol-

06
4.200 V V0610 dipentaerythritol mixer 1

139
dipentaerythritol-

06
11.600 G

G060

4

second-class high precision filter 

for dipentaerythritol clear liquid
1

140
dipentaerythritol-

06
11.600 G

G060

5

filter for dipentaerythritol clear liquid 

film 
1
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141 Condensation-01 11.200 V V0110
condensation head tank for formic 

acid
1 1330 1330

142
dipentaerythritol-

06
8.600 V V0605 dipentaerythritol clear liquid tank 1 4060 4060

143
dipentaerythritol-

06
2.500 G

G060

7
centrifuge for dipentaerythritol 1

144
dipentaerythritol-

06
0.400 P

P0606

AB

mother liquor pump for 

dipentaerythritol
2

145
dipentaerythritol-

06
8.600 V

V0606

AB

crystallization kettle for 

dipentaerythritol
2 3020 6040

146
dipentaerythritol-

06
8.600 V V0607

demineralized water tank  for 

dipentaerythritol
1 2550 2550

147 Condensation-01 V
V0102

AB
storage tank for formaldehyde 2 15086 30172

148
Distillation and 

evaporation-02
5.700 V V0208 2#evaporator 1 4600 4600

149
dipentaerythritol-

06
0.700 M

M060

1
spin flash dryer for dipentaerythritol 1

150
dipentaerythritol-

06
0.700 M

M060

2

flash-cyclone drier for 

dipentaerythritol
1

151
dipentaerythritol-

06
8.600 V V0609

drying cyclone dust collector for 

dipentaerythritol
1 630 630

152

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

4.40 X X0501 washing machine for filter cloth 1

153
dipentaerythritol-

06
2.00 X X0601 dipentaerythritol vibrating screen 1

154
dipentaerythritol-

06
0.200 W

W060

1

dipentaerythritol small package 

weighing 
1

155
dipentaerythritol-

06
0.200 W

W060

2

dipentaerythritol large package 

weighing 
1

156

Evaporation of 

sodium formate 

and decolorization 

of unqualified 

15.600 V V0502 4#evaporator 1 5160 5160

157
dipentaerythritol-

06
15.600 C C0602

blower drying end gas for 

dipentaerythritol
1

158
dipentaerythritol-

06
15.600 V V0611

dry air storage tank for 

dipentaerythritol
1 1000 1000

159 Utilities 5.700 V V0701 dealdehyde-stabilized steam tank 1 1220 1220

160 Utilities 0.200 V V0702
low pressure condensate water 

tank
1 1220 1220
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در نظر گرفته و ضمن مد نظر قرار دادن وزن  فوقرا در جدول  یزنصب هر تجه ینههز یداب یمانکارات پ  یزنصب تجه  ینهد هزت برآورهج

 توانددد¬یم یقترجهت برآورد دق یمانکار. ضمنا پیدنما یهارا 1جدول  1 یفدرا در ر یزاتنصب كل تجه ینههز یزو ارتفاع نصب هر تجه

 .یدپروژه مشاهده نما ییاجرا یتسا ت را درازیتجه ییجانما یها¬نقشه
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161 Utilities 0.400 P
P0701

AB
pump of steam condensate 2

162 Condensation-01 V
V0105

AB
storage tank for acetaldehyde 2 9400 18800

163 Condensation-01 V V0106
buffer tank of unloader for caustic 

soda liquid
1 140 140

164 Condensation-01 V
V0107

AB
storage tank for caustic soda liquid 2 14570 29140

165 Condensation-01 V V0108
buffer tank of unloader for formic 

acid
1 140 140

166 Condensation-01 V V0109 storage tank for formic acid 1 7600 7600

167
Distillation and 

evaporation-02
V V0205 storage tank for methanol recovery 1 8600 8600

168 Utilities V V0704 cold water return tank 1 5000 5000

169 Utilities V V0705 circulating pool 1

170 Utilities V V0706 instrument air storage tank 1 1000 1000

171 Utilities V V0707 compressed air storage tank 1 1000 1000

172 Condensation-01 X
X0101

AB
static mixer for acetaldehyde 2

173 Utilities 0.200 V V0708
activated carbon dispersion liquor 

tank
1 3500 3500

174 Condensation-01 X
X0102

AB
static mixer for caustic soda liquid 2

317149 450558TOTAL
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ییپینگپا یاجرا و نصب و تست و راه انداز جدول تفکیک قیمت برای بخش  
Total price Unit price QTY Unit material Description Row 

  9500 Inch-Dia Carbon steel 

Piping 
1 

  16000 Inch-Dia Stainless 

steel 2 

  1600 m2 Elastomer 
Insulation 

for Piping 3 

  10000 kg Tbd (to be 

defined) 

Piping 

Support 4 

 Total 
 

 ردرا در جههدو  کشههی بههه تیکیههر الریهها  لولههه ید هزینه نصبپیمانکار با کشیلوله نصببرآورد هزینه جهت :  1توضیح 

دقیقلههر  بههرآوردپیمانکههار جهههت  نامضهه  نمایههد ارایه  1و  دج 2دیف ر کشی را درسیسلم لولهب کل نصهزینه  نظر گرفله و

ان ذکر است هزینه اعلااههی شههاال و شای  اشاهده نماید پروژه اجرایی را در سایت شیکآیزوالریر لولههای تواند نقشهای

 نه احدود به اوارد ذیل است:

 فیت آپ -1

 جوشکاری -2

 کشیلوله اقلام نصب شیرآلات و -3

 ایزیکشی و رنگ آسیسلم لولهآااده سازی سطح  -4

 

 یسههلمنصب بر اسههام اسههاطت سههطح س ینههز یدبا یمانکارپ یلوله¬کش یسلمس یقنصب عا ینهجهت برآورد هز:  2ح ضیتو

 یهههارا 1جههدو   3 یههفرا در رد یلوله¬کشهه  یسههلمس یقنصههب کههل عهها ینهدر نظر گرفله و هز یررا در جدو  ز یلوله¬کش

پروژه اشاهده  ییاجرا یترا در سا کشی¬لهلو یرالریزوآ یهانقشه¬ تواند¬یا یقلرجهت برآورد دق یمانکار  ضمنا پیدنما

  یدنما

لازم  یاههدارم اهندسهه  یرو سا یلوله¬کش یزوالریرو آ یزاتتجه ییجانما یبا توجه به نقشه¬ها یدبا یمانکارپ:  3توضیح 

بههه عهههده  گنیورتسههاپ یسههلمس یهها الر یههدکارفراا برساند  خر ییدرا انجام داده و به تا یلوله کش ینگساپورت یسلمس یطراط

 .است یمانکاره په عهدآن ب یکارفراا و اجرا

 یسههلمس یهها الر یلههوگرمنصههب بههر اسههام ک ینههههز یههدبا یمانکههارپ یلوله¬کشهه  یسههلمنصههب سههاپورت س ینهههبههرآورد هز جهت

 1جههدو   4 یههفرا در رد یلوله¬کشهه  ینگسههاپورت یسههلمنصب کههل س ینهدر نظر گرفله و هز یررا در جدو  ز ینگساپورت

 در نظر گرفله شده است  یلوگرمک 10000 یبی  ضمنا جهت برآورد اقدار تقردینما یهاار
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  کشی لوله روش محاسبه در بخش ۱-۲

 اتصههالات فقهه )  شههود یکارجوشهه  بایسههلی کههه شههده انجههام کههار قطههر اینج امبراس کشی لوله کار نصب و اونلاژ (1

 اسههلارا  ایزوالریههر هههای نقشههه از ریهه ز شرو بههه اثهها  بعنههوان و ایگردد احاسبه ایشود نظرگرفله در جوشی

 رددایگ 

.Inch-Diameter(I.D)=Nominal Pipe Size ( Inch) * Number of Welding 

Joints(Example) 6" Dia. 6 Joints - 36 I.D 

 ؛تالیههه ،بههارگیری ،احافظههت نگهداری، ، ریزیتاله و بندی داربست ،انلقا  طمل، شاال جوش Inch-Dia تعاریف  (2

 نصههب ااههر ، غیههر هههای تسههت و زدایی تنش ، ها ضااات و سایزها تماای برای جوشکاری و  Fit Up اونلاژ،

   است کار اجرایی اوارد دیگر و اربوطه العلقات و ها Valve و ها Orifice نصب خ ، العلقات

 و فیلینههگ بههه لهلو ،به لوله لوله اتصا  اانند باشد اتصالات کلیه شاال باید تاتصالا جوش برای Unit Rates قیمت  (3

  انشعابات اتصا  و (miter branch) ااینر جوش یا

 هر صورت به است، نشده اشاص قیملی ردیف قیمت جدو  در که خطوط بین فلنجی اتصالات کلیه نصب قیمت (4

  گردد ای احاسبه CS جوش جنس از لهول خ  سایز یر اعاد  آیلم

 اسههمی قطههر بههه جوشسههر یههر برابر Sub-in یا و Sub-on یا و ودمع زاویه یا (Branch Connection) انشعابات اتصا  (5

Branch Pipe ایگردد احاسبه  

 کههه  Reinforcement Padکااههل جوشکاری  هسلند Reinforcement Pad دارای که ( Branch Connection ) انشعابات اتصا  (6

  دایگرد بهاحاس  Branch Pipe اسمی قطر برابر دو است بیرونی و داخلی جوش دو هر شاال

 بههه سههرجوش یر برابر ،ای شاخه اتصالات برای شده اسلیاده اشابه یا وWeldolet , Socklet قبیل از ها Outlet جوش (7

  ایگردد سبهاحا Branch Pipe اسمی قطر

  ایگردد احاسبه Sleeve اسمی قطر اندازه به سرجوش یر طرف، دو ره برای ها Sleeve جوش احاسبه (8

 گرفله نظر در لوله اسمی قطر برابر ، طرف دو هر ایبر Socket Welding از Half Coupling و Full Coupling احاسبه  (9

   ایشود

 بههه نیههاز رتوصهه  رد و اسههتInch-Diameter براسههام جوشههی لاتاتصا احاسبات همانند ایرزوه اتصالات احاسبه  (10

  ودیشمن احاسبه اضافی هزینه هیچگونه Seal weld برای کارفراا خواسله و آببندی

 اسپو  ساخت جهت کارفراا، توس  Piping Special Item و خطوط بین فلنجی اتصالات کلیه تأاین عدم صورت در  (11

   گیرد نمی تعلق پیمانکار به اضافی هینهز هیچگونه خ ، نمودن اهار یا اوقت

 در آنجهها و باشههد هشههد اظلحهه  بایههد ساپورتها کار Unit Rate در که Pipe supports قبیل از ها لوله به دیگری جوش هر  (12

   دنمیشو احاسبه ابحث این در است شده گرفله نظر

   نمیگردد احاسبه اجزاء اوقت جوش هیچگونه  (13
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  بود ناواهد احاسبه قابل ایدهد رخ پیمانکار کاسلی یا و خطا اثر رد که هاRe-Welding و جوشها  (14

 قطعههات نصههب ، کنلههر  شههیرهای ضویتعهه  یهها و جابجههایی فلنجههها، نمههودن بسههله و بههاز جهت لازم کارهای انجام  (15

 در     و فلنجههی اتصالات نمودن سیت ها، صافی نمودن تمیز ، واشرها عویضت ، اوقت های اسدودکننده ،قتاو

 هزینههه و اسههت پیمانکار بعهده ها پانچ کلیه رفع و Reinstatement , پایان تا واطد اندازی راه پیش و آزاایشات زاان

  شد اهدناو پرداخت اضافی

   است کارفراا ناظرین و رسینباز تائید گزارش براسام رکا پیشرفت گیری اندازه و احاسبه  (16

 اسههلیاده و ایباشههد نصههب بههرای شههده تائیههد هههای نقشههه در شههده ذکههر الریالهههای اقههادیر شههاال کههار اطجام اقادیر  (17

   دیگردمن هاحاسب کار اطجام جزء ها نقشه شده خواسله الریا  از غیر و اوقت یالریالها

 

  ورتساپدر بخش  روش محاسبه  ۲-۲

  است ارتب  ادارم و ها نقشه در ساپورت الریا  واقعی وزن اسام بر ساپورت نصب و ساخت قیمت  (۱

  Fillet   دلیههل بههه ، لولههه بههه ورتساپ اربوط Pad یا ساپورت جوش و است اصلی ساپورتهای برای احاسبات کلیه  (۲

( باشههد اههی اتصهها  عملیههات تحههت کههه لولههه) لوله قطر اینچ یر اعاد   طو اینچ 3 هر ازای به اتصا  نوع بودن

   گردد ای احاسبه

   نمیگیرد تصور لوله اوقت اهار و اوقت ساپورت نصب و ساخت برای پرداخلی و احاسبه هیچگونه (3

 احاسههبه در و نمیشههود گرفلههه نظههر در گیههری انههدازه هیچگونه ساپورتها آایزی رنگ و وحسط سازی آااده برای (4

   است شده لحاظ ساپورت الاک ونصب ساخت نرخ

  آمیزی رنگ و بلاست ندس 3-2

 اعمهها ( 2  اسههت شههده لحههاظ Unit Rate ردیههف در کارفراا تائید و پروژه فنی اشاصات اسام بر سازی آااده( 1

 فنههی تاشاصهها اطههابق تعمیههرات هرگونههه انجههام یهها و سههوم و دوم هههای لایههه ییزآا رنگ و(  او  لایه)  پرایمر

 پرداخههت اجههدد سههازی آاههاده بابههت ای اضههافه هزینههه هیچگونه و است شده لحاظ Unit Rate متقی ردیف در هوژپر

  شد ناواهد

 در و دنمیشههو لهههگرف نظههر در گیههری انههدازه هیچگونههه ااههزن سطح آایزی رنگ و سطوح سازی آااده برای( 3 

  است شده لحاظ اازن کاال نصب و تأاین،ساخت نرخ احاسبه
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 ابزار   ق وبر ای بخش هاییک مبلغ پیمان برفکت  دولج
 ) ریال( قیمت كل  ( )ریال  قیمت واحد  مقدار واحد  كالا و دمات خح شر ردیف

1 

 یزاتتجه ینصب و بهره بردار یاتانجام عمل-1
 یقابزار دق 

-PG/ 71د:عداد موجوت     عدد 

-LG/:39عدد     تعداد موجود 

-TG/:86عدد     تعداد موجود 

-XV/   46موجود: تعداد  عدد 

-FV/15د موجود:عدد     تعدا 

-TV/ :30عدد     تعداد موجود 

-LV/:12عدد     تعداد موجود 

-PV/:4عدد    تعداد موجود 

-TI/TIC/:87عدد    تعداد موجود 

-LI/LIC/68د:عدد    تعداد موجو 

-PI/PIC/:53عدد   تعداد موجود 

-FI/FIC/FQC/ :27عدد    تعداد موجود 

-PH Analyzer/ :2عدد  تعداد موجود 

-Density Analyzer/:2عدد   تعداد موجود 

-PSV/PRV/ :عدد   تعداد موجود 

    

2 
ساخت و نصب ساپورت های ابزار دقیق 

 و دستگاه های برقی
 

    کیلو گرم

3 
دبان های  رننصب و اجرا انواع سینی و 

 کابل و کاندیوت و داکت
 

    کیلو گرم

4 
رق و بی ها Hook-Upساخت و نصب 

 ابزار دقیق
 

    کیلو گرم

   10 عدد  CS/PLC/F&Gنصب پانل های کنترل  

انجام لوله کشی /تیوپ کشی های ابزار   

 دقیق
Inch 
Dial 

   

    عدد  Junction Boxنصب  

    عدد  نصب تابلو های محلی 
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کابل کشی های فشار ضعیف،فشار ای اجر

 Above)متوسط،کنترل و مخابراتی 

Ground)همراه گلند و سربندی های   هب

 مربوطه

   286240 متر

 
انجام عملیات پیش راه اندازی و راه 

 Loop)اندازی سیستم های ابزار دقیق

Check) 

   1806 لوپ

   95 پانل       نصب پانل های کنترل  محلی 

مربوط به اتاق  اتیزنصب تجه 

       …,HMI,OS,PRINTERکنترل/
   10 عدد 

و فشار  ار متوسطفشی بلو هانصب تا 

 و کنترل/  MCCضعیف،توزیع و 
   143 فیدر

 
نصب سیستم اتصال زمین،حفاظت کاتدی 

و حفاظت از صاعقه/برای کل تاسیسات با 

 متر 40و ارتفاع  50*30مساحت 

 1   

ستگاه د،KVA 10با ظرفیت  UPSنصب  

 شارژ کننده و باطری های مربوطه
 1   

 
ع واانبندی  نصب،راه اندازی و سر

از در  فاز،سه فالکتروموتور های تک 

 ان های مختلفتو

کیلو 
 وات

211   

نصب سیستم روشنایی)پانل،چراغ های  

 معمولی و ضد انفجار(
    لوکس

 
نصب و تست و راه اندازی سیستم اعلام و 

ز های سا )آشکاراطفاء حریق 

 و ...( MACدود،گاز،شعله،

I/O    

    رتم وشنایینصب انواع دکل)پایه( ر 

  جمع كل 

 

ویل گیری پروژه پنلا شاال تحو راه اندازی ت است از اجرای عملیات نصب و تست و پیش راه اندازی ارعب :  1توضیح 

ر،نگهداری صحیح از آنها،هماهنگ نمودن اراطل اجرای  کار پای کارفراا بارگیری و طمل،تالیه داجنام و اواد از انبار 

اورد نیاز جهت انجام کلیه عملیات اجرایی و آزاایش  رسنل،ابزار،ااشین آلات و تجهیزات،تااین پکار با سایر گروه ها

  پنلاه پروژ EPر نهایت انجام عملیات راه اندازی زیر نظر کارفراا و پیمانکار های لازم اطابق با اسلانداردها و د

 DCS & F&G & UPS & DCلم های کلیه عملیات برق و ابزار دقیق و سیسو نه احدود به شرح کار شاال 

Charger ل عملیات و ارتینگ شاا ،روشناییبرق گیر ها نگی و نظارت وندور های اربوطه( ،جعبه های تقسیم،هماه)با

عملیات نصب تجهیزات و  و نصب ساپورت ها ،ی ایزگ آرن ونصب سینی،نردبان کابل  و لوله های کاندیوت، ساخت 
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ندازی بی بار و با بار قیق ها و راه اتماای ابزار د عملیات تست،لوپ چرکانکشن، قطعات و عملیات کابل اندازی و

  ش راه اندازی و راه اندازی کلیه تجهیزات فهرست آهاد بها اعم از ،پیتجهیزات،تابلوها،اوتورها و کلیه ادوات اربوطه

ملیات  نیاز جهت اجرای عت اورد ااشین آلاای کنلر  و قدرت ،تااین ابزار و لوازم،اصالح اصرفی،تجهیزات و ه سیسلم

تهیه ی اجرایی،ارهای برق و ابزار دقیق و نقشه هاطبق اشاصات و دسلورالعمل های فنی و بلااخص شرح ک فوق الذکر

 پروژه پنلا  EPلازم از کارفراا و پیمانکار  ه هایتحویل کار به کارفراا و اخذ تاییدی، As-Builtادارم 

این ساند  خرید الریا  و به تایید کارفراا برهیه ادارم ناقص در این باش را ت جودواهای شهپیمانکار باید با توجه به نق

 .یمانکار استعهده پ  هه کارفراا و اجرای آن ببه عهد باش

ب کل نصهزینه  نظر گرفله و رزیر داوارد  اسام  را بر زینه نصبه یدپیمانکار بااین باش  نصببرآورد هزینه جهت 

  ارایه نماید  1و   دج  3دیف ر  را در این باش

 
Fire Fighting, HSE 

را انجام داده و   HSE اطیا طریق و طراطی سیسلم  و سایر ادارم اهندسی لازم اوجودهای پیمانکار باید با توجه به نقشه

 نکارپیما .ستیمانکار اعهده پ هه کارفراا و اجرای آن برتینگ به عهدوپسیسلم ساساند  خرید الریا  به تایید کارفراا بر

  ارایه نماید   1و  دج  4  دیفر  را در هااین باش برآوردیید هزینه با

 

Detail design for Piping support, Electrical, Instrumentation, F&G, Fire 

Fighting , and HSE 

 

ساعت   -ایزان نیر رایهمن او ض اقدام لازم را انجام دادهای فوق طراطی باشهجهت تهیه و یا تکمیل اسناد  پیمانکار باید

  ارایه نماید  1و  د ج 5  دیفر را در این باش برآوردیکل هزینه برای هر باش ز زاان لازم نیو اهندسی لازم 
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 3ت وس پی 

در   و نرخ عوامل ی و نقصان ی اضاف  یواحد کارها   یها ست برهف

 پیمان مقطوع 

 
 ير خواهد بود. زرح ه ش ا برهكاتغيير  ناشي ازمان ات در مبلغ پيغييرنحوه محاسبه ت

 (Pش )خ بخريد اضافي  -1

 حذف

 (پيمانCو نصب )بخش ساختمان  -2

  ايبق نرخهط وجود دارديمان نرخ راي محاسبه هزينه كارهاي اضافي و نقصاني كه براي آنها در پب  1-2

 .پيمان عمل خواهد شد 

 .شد هد خوا عمل ه شرح زير ند ب براي محاسبه هزينه كارهاي جديدي كه در پيمان نرخ ندار 2-2

  به دوره نفت و گاز مربوط اختصاصي تاسيسات ت بهاي كار جديد در فهرس  هرگاه تمام نرخهاي -1-2-2

 . مانپيق مفاد طبل مربوطه تساب تعديتسليم پيشنهاد اوليه پيمان اصلي و اح

  خهاي اشد از نرته بچنانچه نرخ كارهاي جديد در فهرست بهاي اختصاصي نفت و گاز وجود نداش  -2-2-2

ه پيمان اصلي و  هاد اوليليم پيشندوره تس  مربوط به ريزي كشور نامه ان مديريت و برپايه سازم بهايست فهر

 .احتساب تعديل مربوطه طبق مفاد پيمان

 C بخش ضرايب  3-2

محاسبه مي شوند     2-2-2و   1-2-2پيمان كه طبق بندهاي (C) اي اضافي/ نقصاني بخشرهكا  زينهبه ه

  پلوس يا مينوس( )سبت به برآورد كارفرما اي مربوطه ضريب تصحيح نبهت هرس ف در ج مندربر ضرايب وه علا

 نيز اعمال خواهد شد. 1.20تا سقف  

 کليات :

 

پيمانکار بايد هزينه مورد نياز )بر   كارفرما ، ا توافق ب انکار ويا پيم افرمكارتوسط  پس از شروع يک تغيير

اجراي تغييرات را   براي تاثير زمان و  ت و مواد( زاهيتج اي بر ل العمدستور  وبالا اساس نرخ هاي ذكر شده در 

 داد برساند.اربه امضا طرفين قر

 :شوند  تقسيم مي  اصلي به شرح زير  دو دسته تغييرات به طور كلي به  
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 ن تجهيزات و مواد ميو تا  يهته •

 ساخت و ساز و نصب  •

 . دارسال شوبه كارفرما  بايد وطه ب مرر وتكفا  د وواهد ش خ ازآغ تغييرات   ، سفارش كارفرما پس از تاييد  

 

 :  راتت هزينه های تغييصورت وضعيت  و پرداخ 

س از بررسیي پ ميکند ولا ثبت ط باشراياساس پيمانکار هزينه تغييرات را  در صورت وضعيت هاي خود و بر 

 ترداخی پ اددرقیرا يط پرداخیتشیرا به پيمانکار بر اسیاس  كارفرما يد تائ ومدارک و دستورالعملهاي تغييرات 

  ميگردد.
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 5 پیوست
 پرداختها

 

 ت پرداخ وهنح

 
 داخت پیش پر  -1

درصد   70برای بخش خرید متریال قرارداد و ابلاغ كار  نماید در صورت درخواست پیمانکار بلافاصله پس از شروع رما موافقت میرفكا

  خت نماید. این پردار ان پیش پرداخت به پیمانکابعنوکی باننامه مبلغ قرارداد را در مقابل ضمانت ددرص 25و برای بخش حمل و نصب 

ت پیمانکار  خرین پرداخت قبل از آاخپیش پردآخر یکه قسط شد، بطور کار به تناسب كسر خواهد ی پیمانحسابها مبلغ از صورت

 مستهلک گردد.  

 صورت وضعیت موقت  -2

 :واهد گرفتام خانج یر  ورت زپرداخت صورت وضعیت برای هر كدام از اجزاء مبلغ پیمان به ص

  

  ت پروژهصالح و تجهیزا، مالاتأمین ك 1-2
خددش از مصددالح و تجهیددزات حمددل بابت آن ب پروژه تنهات تجهیزا لح والا، مصار اساس ك ح و تجهیزات پروژه بكالا، مصال هزینه تأمین

 .شده به كارگاه پرداخت صورت خواهد گرفت 

 

  عملیات  نصب و اجرا 2-2
ه درصددد یف و با توجه بی آن رداخت براشده است، پرد انکار پیشنهادپیم سطبلغ آن به صورت یک قلم توكه مار ز ك بخش ابرای این 

مبلغ پیشنهادی یک قلم پیمانکار خواهد بود. جدول درصد وزنی ریز  قف پرداخت،می شود و سم یف انجاع ردیات موضوشرفت عملپی

قت خواهد وضعیت های مو  صورتت  و پرداخ (Milestone) یقطعرت مبصوات عملی  تفکیکی كارها  مبنای محاسبه درصد پیشرفت

  .بود

یزتر با توافق كارفرما و پیمانکددار به صورت ر اجرای كار ان، در زمفوق در قسمت شاره شده ضیح است درصد های تفکیکی ابه تولازم 

 .تهیه خواهد شد

 
 برنامه زمانی پرداخت ها   -3

 

  پیش پرداخت 1-3
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 .است  1 بند دررج ت ها طبق زمان های مندرداخش پپی رداختموعد پ

 

 صورت وضعیت موقت2-3

اقدام  2وش پرداخت مندرج در بند تناسب با رت موقت و معیصورت وضسال هیه و ارسبت به تموظف است پس از آغاز كار ن نکارپیما

  .پرداخت می نمایدرا ن پیمامی عمورایط نماید و كارفرما مبلغ صورت وضعیت های رسیدگی شده در موعد های مقرر در ش

 :كسر خواهد شد لغی به شرح زیرمبا یاورت وضعیت هص از -2-3

 پرداخت اقساط پیش 1-2-3

  كارحسن انجام ابت تضمین ب (%10د )ده درص 2-2-3

 تامین اجتماعی( به عنوان ودیعه بیمه %5پنس درصد ) 3-2-3

 

 .باشد می اجتماعی مینأت سازمان از باحسااصمف ارائه به منوط پرداخت آخرین و عیاجتماتامین  بیمه های ودیعه استرداد  -1توضیح 

 

عی پیمانکار موظف است لیسددت ماهاندده كاركنددان امین اجتماسازمان ت 24/1/70رخ موه و اطلاعینون كار قا 28بر اساس ماده  -2توضیح 

بدده انجددام ایددن كول موپرداخت  صورت وضعیت بعدی است هی بدیاید. خود را به سازمان تأمین اجتماعی تحویل و رسید آن را ارائه نم

 .امر می باشد

 

اعددلام مراتددب پددذیرش و بددل قبددول و ت وضددعیت قاورریافت صدد یخ دا از تارط كارفرمیدگی به صورت وضعیت قطعی توسرس هلتم-4

 60ورت وضددعیت فت صریاخ دتاری و نیز مهلت پرداخت مبلغ صورت وضعیت قطعی توسط كارفرما از روز 30قبولی صورت وضعیت، 

  .می باشدروز 

 

 یرنرخ تسع -5
 د.ن پرداخت ارزی ندارماپی

 

 

 کارفرما

 نخل آسماری یمیشركت پتروش

 مانکاریپ

.............................................. 

 

 علی رضا برزین

 یات مدیره مدیر عامل و نائب ریس ه

 پور   یسداحسان ا

 رئیس هیات مدیره 

.......... ... ....... ........... 

 مدیر عامل 

.... ................. ....... 

 هریمد هیاتعضو 
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 6پیوست 

 بیمه

 
 کارتعهد پیمان ردمه های بیمه نا1-6

به تهیه بیمه نامه های لازم برای پوشش موارد تعهدات عمومی خود در رابطه به كارفرمددا و همچنددین حفدد  بیمدده  کار ، موظفانپیم

تهای خود و كارفرمددا ، ومسئولیتعهدات ن محدودیت در .پیمانکار بدواست ن نیز ، تمدید های پس از آ ها وآن بارت اعتنامه در مد

 کند.میاقدام  ذیل  بیمه ایهای مین پوششبت به تانس

 بیمه حمل مصالح و تجهیزات پروژه ،از محل تولید و فروش تا انبار كارفرما 1-1-6

مان و حل ساختگارگاه و یا مدر انبارهای  ستقرم خسارت به مصالح و تجهیزاتونه ر گش هی پوشبیمه تمام خطر نصب برا 2-1-6

 صب تاتاریخ تحویل موقت.ن

ان پیمانکار ، كارفرمددا و كاركنددان كنب دیدگی و و یا مرگ كاریبه آسسارت منجر ش هر نوع خوشبرای پ یت ،مه مسئولبی 3-1-6

د و ثه و یا سانحه شونحادپیمان ، دچار ضوع  موبا كارهای  وی در ارتباط  ه نحه بی ك ركنانپیمانکاران دست دوم پیمانکار و سایر كا

خسارت وارده به اموال در اثددر اجددرای  یا زیان و نی با  فوتجاصدمات  ولیت ناشی ازئپوشش مسخص ثالث برای همچنین بیمه ش

 پیمان.

ت وجه از  تعهددداهیس ه ارده است و پیمانکار را بی و تهاسارمین خبیمه كردن مصالح و تجهیزات و كارها ، تنها به منظورتا 4-1-6

 یکند.خود مبری نم

 می باشد. ه پیمانکارشیز به عهدانها و فریمه مله حق به ها ازجهزینه تهیه و حف  بیمه نام 5-1-6

م كند و هزینه ها اقداسا را توانددر صورتی كه پیمانکار هر یک از بیمه های لازم را در موعد مقرر تهیه ننماید كارفرما می  6-1-6

 کار منظور نماید.ی پیمانبدهکار ری را به حسابینه های بالاسه هزملرا از ج
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   هفت  ستپیو
 

 ی سنادو اعتبار اا تنامه هکاربرگ ضمان

 

 
 

 فرم ضمانت نامه مربوط به شرکت در مناقصه

 

 شركت پتروشیمی نخل آسماری

شركت ن  و ساخت مخاز تامین متریالربوط به ت در مناقصه مل اسای...................... م......... نکارینظر باینکه شركت/ مؤسسه / پیما      

تعهد می نماید چنانچه    ................................................... ریال() غ ددددبرای مبل كت رشمقابل آن ر رده ددد دبانک ازنامب ذا ایدن نمایدد، لد

ه در  امضاء قرارداد مربوط  شارالیه از قع شده و مرد قبول واده نامبرده موكنن كت دهد كه پیشنهاد شر اطدلاع اندک ب یدن به ا شركت آن 

ریال مرقوم را به محض دریافت اولین تقاضای كتبی بدون   ......................................... ه مبلدغودکاف نمد سدتنمقدرر ا مدت

اشته باشد  اری یا قضایی دمی از مجرای ادا اقدانامه یر اظهاروصد ایو اقامه هیچگونده دلیلدی ف یانکااستثبات اینکه احتیاجی به ا

  .ازدبپدرد  اری سمی نخل آشركت پتروشیم گ دروجه بلادرن

ل  نخ یمیپتروششركت منوط به ارسال لاشه ضمانتنامه از طرف  "ماه از تاریخ صدور معتبر بوده و ابطال آن صرفا 6این تعهد بمدت 

 . هد بودت شود قابل تمدید خوا كه درخواس برای مدتی خل آسماری پتروشیمی ن كتشرت اسبنا به درخو بدوده و  ماریآس

 بانک :  

 ه  شعب
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 تعهدات  حسن اجرای  ضمانتنامه  مرف

 

واست  درخ به بنا  ...............................................................تعهد نامه بانکی شماره در ارتباط با قرارداد شماره منعقده بین  

قبدال تعهدداتی كده   ق الذكر درقرارداد فوی اجرا دن ی حسانک بدرا.. این ب..........................................................

بنا بر   ...........................................  یکهدورتدرصدد میکن ............................................... مدذكور بعهدده گرفتده اسدت تعهدد 

خلف ورزد تا میدزان  اد مذكور تی از قرارداشعهدات نهریک از تای اجر ام واز انجشکت پتروشیمی نخل آسماری  تشخیص 

اولین   یافت درخود تشخیص دهد به محض  ی سمارل آنخ وشیمیشركت پتر ............................................. ریدال، هدر مبلغدی را كده 

شدد و یدا نیدازی بده  ا مقام دیگر داشته باویقضائی  نی ورای قانومی از مجبصدور اظهار نامه یا اقدااینکه محتاج  ی كتبدی بددونتقاضدا

  نخل  میشركت پتروشی ا حواله كرد جه یر وگ دلادرنداشته باشد ب ........................................ اثبدات قصدور و یدا تخلدف

 .زد آسماری بپردا

شركت پتروشیمی نخل  است و بدون اینکه نیاز بدرخواست كتبی  .............................ار این تعهد تا آخر وقت اداری روز ...مدت اعتب 

 .باشد در هر سررسید و به هر مدت قابل تمدید خواهد بودآسماری 

دوم  مدت مرق ز انقضایتمدید را قبل ا.............. موجبات ..............نماید یا ... مدیدهد را تند یا نخواهد مدت تعانتو نک با  ه رتیکدرصو 

بانک فراهم نسازد و بانک را حاضر به تمدید ننماید بانک دراینصورت متعهد است بدون اینکه احتیاج به مطالبه مجدد باشد  د نز فدوق

 .داخت نمایدرپنخل آسماری  شیمیكت پتروشر كرد  جه یا حوالهدر و راق وف دوممبلغ مرق

 .وارسال اصل ضمانتنامه وتمدید نامه خواهد بوداری سمی نخل آپتروشیمكتبی درخواست موكول به "ابطال ضمانتنامه صرفا "ضمنا 

 بانک :  

 شعبه  
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 پرداخت  یش ضمانت نامه پ  فرم

 .............................. ................: ینشددددان بدددده .................................................................................شددددركت .. ینکددددهبدددده ا نظددددر   

 را بددا .......................................................ع داده اسددت قددراردادلااطدد  ن )بانددک (............................................یا به... ............................

 یشبدده عنددوان پدد  یددالر...................................... .......................ت مبلددغ نموده اسددت و قددرار اسدد  منعقدخل آسماری ت پتروشیمی نرك ش

............................... ......................................)بانددک ( ....یند ، اخددت شددوداپر........شددركت ............................................. پرداخت بدده

پرداخت داده  یشع دهد كه خواستار بازپرداخت مبلغ پلابانک اط ینكتباً به ای نخل آسماری مشیپترو كتشر  یکهصورت  است در  هدمتع

 یتقاضددا یناولدد  یافددتمحددض درپرداخددت را بدده  یشمبلغ په از ماند یزانم تا یهر مبلغ است... .................شركت ...................... به شده 

د یددابه صدددور اظهارنامدده و  یدداجیاحت ینکها بدونی رمانخل آس پتروشیمیكت شر یاز سوواصله  یكتب و  یقددانون یاز مجددار یاقدامددد

 . بپردازدنخل آسماری  وشیمیترپ تشرك  كردحواله  یادر وجه  یدرنگداشته باشد ب ییقضا

روز  یوقددت ادار پایددان قبددل از اتدد  واصددله یاست كتبدد درخوبه  و بنااست  .......................روز اریاد تا آخر وقت ضمانت نامه ینار ااعتب

مدددت  نخواهد یا دوان.. نت.................شركت ................. یکهباشد و در صورت یم یدكه درخواست شود قابل تمد یمدت یشده برا یینتع

بدده  یدداجیآنکدده احت یدددونعهددد اسددت تم .....................ک ....، باندد  را فراهم نسازد یدتمد ینا موجب یاكند و  یدمدنامه را ت انتضم نیا

 .یدات نمداخپر شركت پتروشیمی نخل آسماری حواله كرد یاوجه  در را بالامطالبه مجدد باشد مبلغ درج شده در 

 .د بودنامه خواهوارسال اصل ضمانتنامه وتمدید آسماری پتروشیمی نخل  درخواست كتبی ل بهموكو"فاابطال ضمانتنامه صر "ضمنا

 :   بانک

 ه  شعب
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 پیوسرت نه 

   شرح وظایف پیمانکار در مرحله راه اندازی و آزمایش عملکرد 
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 ده  یوستپ
 

 شرح کارهای در تعهد پیمانکار 

 
خدمات فني مورد  مام كارها وانجام ت ، لوازم و  جهيزاتت تمامتأمين  ، شاملکار در چارچوب پيمانناميپ هداتعت

ها و رنامیهدارک فنیي، بها، مشخصیات و می ع پيمان، براسیاس نقشیهو تکميل و تحويل كار موضو نصبنياز براي 

 .است 18ده در پيوست ني ش بيهاي پيشروش 

 :موارد زير استشامل ه ملجو از 10، طبق پيوست اين تعهدات

 .هوژ، حمل و انبارداري مصالح و تجهيزات پرتهيه

و  ت ساختماني و ابزار و هیر نیوع تأسيسیاتآلاو مصالح مصرف، ماشين يروي انساني، موادتجهيز كارگاه، تأمين ن

 .نصب و ساختمان دوران …لي و آب، برق وداخ هايقت، تمام نقل و انتقالمصالح مو

 .بصن عمليات انجام

از  تعهدات كارفرماست،جزو  13بق پيوست ت فني كه طكارها و خدما نجامتجهيزات، ا مواردي از تأمين مصالح و

ين برخي خدمات و يا تأمين برخیي از ي هستند. اما در مواردي كه پيمان به تأممحدوده تعهدات پيمانکار مستثن

راي ن، بی طقیي از پيمیار مواردي كه بیا اسیتنتاج منياس  ، و نيزنوان تعهدات پيمانکاراقلام مصالح و تجهيزات به ع

هیدات پيمانکیار حت نداشته باشد، اين موارد جیزو تعني لازم باشند صراازي طبق مشخصات فاند و راه تکميل كار

 .شودمحسوب مي

 شد:به شرح ذيل مي با موارد فوق وظايف پيمانکار در راستايارد مهم بعضي از مو

 قبل. باشد  اكارفرم تائيد  مورد كنندگان نيمتأ از بايست مي شود مي نميتا مانکاريپ توسط  كه مصالحي (1

 متريیال. نمايید  خريید  به ماقدا سپس و نموده اخذ  را كارفرما تاييد  بايست مي پيمانکار مصالح تامين از

 يکهصیورت در. شیود ينتیام و انتخیاب كارفرمیا تائيید  میورد و نیو متريال از بايست مي پروژه نياز مورد

 پيمانکیار نباشید، درخواسیت ردومی  فنیي مشخصات با منطبق يا و هدبو ناسالم قرارداد موضوع تزاتجهي

 كند  مي معين كارفرما كه زماني مدت در و نموده عوض را اقلام نوع اين كارفرما، دستور به است متعهد 

 بیه رابطیه ايین رد تیأخير از ناشي خسارات و شده ايجاد هاي هزينه كليه. نمايد  تحويل كارفرما انبار در

 میورد میدت طیي و كارفرما تشخيص به تعويض از مانکاريپ امتناع صورت در. بود خواهد  رپيمانکا عهده

 هزينیه جبران براي و نموده تعويض را اقلام اين داند  مي صلاح هك طريق هر به است مجاز كارفرما نظر،

 . نمايد  فسخ پيمان، ميعمو ايط رش  ۴۷ ماده طبق ار قرارداد يا و نمايد  عمل وارده خسارت
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 سیاير و اجرايیي، عوامل و حادثه بيمه نصب، خطر تمام بيمه ل،مح بيمه تخليه، ارسال، حمل، ي،ربارگي (2

 .باشد  مي پيمانکار عهده به مربوطه هاي مسئوليت كليه و رانندگي جرائم ت،نياز،تصادفا مورد هاي بيمه

 توسیط  فنیي و يفيك بازديد  انجام براي لازم تباترتي يامتم ميبايست سايت، به لتحوي از قبل پيمانکار (3

 گونیه هیر كیه ميگیردد متعهید  پيمانکیار همچنين و آورد فراهم را كارفرما جانب از هد ش  معرفي بازرس 

 . سازد برطرف را ميگردد اعلام كارفرما بازرس  فني كنترل اثر در كه فني نقص و اشکال

 هنگیام يیا قبیل تاسی  ممکن كه اي صدمه يا هدثحا هرگونه مانند  پيمانکار عوامل كليه مدني مسئوليت (۴

 كاركنیان و كارفرما وي، كاركنان و پيمانکار اموال و جان متوجه آن سبب به يا و دادارقر موضوع تحويل

 ثالیث اشخاص يا و كارفرما ديگر، پيمانکاران اموال و تأسيسات به خسارتي يا گردد ثالث اشخاص يا وي

 میورد در مسیئوليتي وي نماينیدگان و امی كارفر و بیود خواهید  مانکاريپ عهده به كلي و جزيي آيد، وارد

 . داشت نخواهد  ذيربط  مراجع به پاسخگويي

 كشیور جیاري مقیررات و قیوانين كليیه قیرارداد اجراي در كه يد مينما تائيد  و اعلام بدينوسيله پيمانکار (5

 رپيمانکا شود معلوم كه رتيوص در و هودنم رعايت را قرارداد در مندرج شرايط  و ايران اسلامي جمهوري

 ايران اسلامي جمهوري جاري قوانين و مقررات  از  قرارداد  موضوع عمليات  اجراي  طول  در  وي  كاركنان يا

 از كیه را خسیارتي گونیه هر تا بود خواهد  مکلف پيمانکار اند، كرده تخلف قرارداد در مندرج شرايط  يا و

 . داشت نخواهد  زمينه اين رد مسئوليتي هيچگونه كارفرما و .نمايد  نجبرا ميشود كارفرما همتوج بابت اين

 هگواهينامی  يا مربوطه CERTIFICATE يا قرارداد موضوع اقلام كيفيت گواهي است متعهد  نکارماپي (6

 تحويل اب  همزمان  و رسانده  كارفرما  نماينده  كتبي  تائيد   به را Certificate of Origin همراه  به  معتبر

 .دهد  لتحوي رماكارف به كالا،

 میي پيمانکیار عهیده بر پيمانکار كاركنان...  و يرفاه و ايمني وسائل و ذهاب و بايا مسکن، غذا، تامين (۷

 .باشد 

 .باشد  مي پيمانکار بعهده كار، اجراي براي نياز مورد مصالح و مواد و آلات ماشين و ابزارها كليه تامين (8

 تراخطی  كنتیرل و ارزيابي ، شناسايي هب نسبت دخو مسئوليت و وظايف حيطه در است مکلف پيمانکار (9

 بیراي لازم هیاي دسیتورالعمل و اقدام پروژه اجراي مدت طول در اجرايي تعمليا محدوده در( يسکر)

 اجیراي حين و قبل ، كار ايمني سيستم استقرار به نسبتنموده و  تهيه را ايمن تبصور عمليات اجراي

 میذكور سيسیتم اجراي و رعايت به ملزم كارگاه در غلشا پرسنل كليه و ايد نم اقدام آن اتمام و عمليات

 .باشند  مي

 در ايمنیي تابلوهیاي ، خطیر چیرا  خطیر، نوار به محدود نه و شامل كار ايمني تجهيزات تأمين و تهيه  (10

 .باشد  مي وي هزينه و عهده بر پيمانکار كاري محدوده
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 حسب هك نمايد  استفاده كاري جامنا عامل از فقط  آلات ماشين زا برداري  بهره  براي است مکلف پيمانکار (11

 و باشد  مي ذيصلاح مراجع از مهارتي مدارک همراه به ويژه گواهينامه داراي يجار باقوانين مطابق مورد

 .نمايد  خودداري اكيدا بخش اين در صلاحيت فاقد  افراد بکارگيري از

 اخیذ  از پیس و تهيیه را باشیند  يمی  سیلامت گواهينامیه يدارا كه آلاتي ماشين ميباشد  مکلف پيمانکار (12

 كارفرمیا HSE تأييید  میورد كه آلاتي ماشين. نمايد  استفاده اجرايي درعمليات كارفرما  HSE تأييديه

 .بود نخواهد  وژهرپ در استفاده قابل نگيرد قرار

 پيمانکیار بعهیده موقت، تحويل تا ورود تاريخ از ساخت دوره در اقلام و تجهيزات از حفاظت و نگهداري (13

 .باشد  يم

 .باشد  مي پيمانکار عهده بر نياز وردم آزمايشات كليه انجام ينهزه  (1۴

 ايین كیه نمیود خواهید  معرفي كارفرما به كتبا را خود نماينده قرارداد، امضاي از پس بلافاصله پيمانکار (15

 .باشد  كارفرما دسترس  در اوقات امتم در و بوده وي جانب از تام اختيارات داراي بايستي مي نماينده

 .نمايد  اقدام سازماني ترچا ارسال به نسبت است موظف رپيمانکا (16

 اقیدام يو نماينیده يا كارفرما از تأييديه اخذ  و پروژه كليدي نفرات معرفي به نسبت بايست مي کارپيمان (1۷

 .نمايد 

 .باشد  مي پيمانکار عهده به ... و ماليات و بيمه عوارض، از اعم قانوني كسورات كليه (18

 و اجتمیاعي نميتا قانون كار، محيط  بهداشت و يايمن اجرايي، رانندگي، و يايراهنم اتالزام كليه رعايت (19

 و پيمانکیار توسیط  درداقیرا موضیوع بیا میرتبط  موضوعه قوانين ساير و ايران جمهورياسلامي كار قانون

 .ميباشد  پيمانکار بعهده او امر تحت پرسنل

 .باشد  مي پيمانکار وظايف از كارگاه برچيدن و تجهيز (20

 به پيمانکار توسط  موقت يا دائم رتبصو قرارداد اين اجراي منظور هب كه كساني كليه قرارداد ناي نظر از  (21

 .ميشوند  شناخته پيمانکار كاركنان ميشوند  گرفته كار

 صلاحيت كاركنان كافي تعداد به خود دفاتر در دقراردا اين مختلف مراحل انجام منظور به بايد  پيمانکار (22

 كیه را نظیر رهیااظ مسیئوليت و اختيیار بايستي داقرارد موضوع انجام براي انكناينکار و باشد  داشته دار

 .نمايند  شركت پروژه به مربوط جلسات در باشندو داشته را ميشود مطرح كارفرما توسط 

 .بود خواهد  خود كاركنان اعمال مسئول قرارداد اين مدت تمام در پيمانکار (23

 پیروژه میدير عنوان به ار فردي قرارداد امضاء تاريخ زا يکهفته مدت ظرف حداكثر است موظف پيمانکار (2۴

 در بايید  اوقیات تمیام در پيمانکیار نماينیده. نمايند  معرفي كتبا مقابل طرف به قرارداد مدت لوط براي

 . باشد  كارفرما دسترس 
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 از لبق يکهفته حداقل موظفند  دهند  تغيير را خود پروژه مدير بخواهند  طرفين از يکهر كه صورتي در  (25

 .برسانند  مقابل طرف اطلاع به كتبا را موضوع تعويض، خريتا

 سیبب عنیوان هیر تحت يا و نمايد  مسامحه يا و ورزد قصور خود تعهدات انجام در پيمانکار صورتيکه در (26

 هزينیه درصد  30 اضافه به را وارده خسارت هزينه دارد حق كارفرما شود فرماكار به خسارتي آمدن وارد

 دارد او دزنی  پيمانکیار كیه اي سیپرده و تبیالمطا نیوع هیر ويیا پيمانکار يها تضمين لمح از بالاسري

 . نمايد  وصول قضائي و اداري اقدامات به احتياج بدون مستقيمة

 كليیه و تجهيزات اصالت هاي گواهينامه و تجهيزات اركخريد مد  فني، مدارک كليه است موظف پيمانکار (2۷

 نسخه 2 الکترونيکي، نسخه تاييد  از پس و الکترونيکي خهنس 3 دداتع به را قرارداد اين به منضم مدارک

 در و هتهيی  كارفرمیا بیراي موقت تحويل از قبل را شده تاييد  نسخه با تطابق در الکترونيکي و كپي هارد

 از پس ماه 1 تا حداكثر AS BUILT ساخت چون نقشههاي ارائه زمان. داد خواهد  رارق  كارفرما اختيار

 . شد بامي موقت تحويل

 بیر و فنیي متیداول اصیول و ها روش  بهترين بردن بکار با را قرارداد اين زا ناشي تعهدات بايد  نکارماپي  (28

 در میذكور وظیايف انجیام رايب بايد  پيمانکار. دهد  انجام معمول اي حرفه و استانداردهايتخصصي اساس 

 . برد بکار را خود جديت و دقت و مهارت حداكثر قرارداد اين

 اجراي جهت زاتتجهي و مصالح و  مصرفي اختصاصي  غير  و اختصاصي  مصالح  كليه ملح  و  ارکد ت  تهيه،  (29

 میورد آب شیرب، آب ، دهفشر هواي ، برق نقل، و حمل وسايل و آلات ماشين و كار پيمان،ابزار موضوع

 اتعمليی  اجیراي بیراي كه لوازمي تمام كلي طور به و...  و تجهيزكارگاهي ، هيدرواستاتيک آزمايش نياز

 ت.اس  پيمانکار هنيهز و عهده به ضروريست مانيپ موضوع

كارفرما باشد. قبل  يد د تائكنندگان مور يناز تأم يستبا يشود م يم ينتام يمانکاركه توسط پ يمصالح (30

 يیال. متريید نما يید كارفرما را اخذ نموده و سپس اقدام به خر ييد تا يستبا يم يمانکارمصالح پ يناز تام

 يکهشیود. در صیورت مينكارفرمیا انتخیاب و تیا يید نیو و میورد تائ يالرمت از يستبا يپروژه م يازمورد ن

 يمانکیارمیورد درخواسیت نباشید، پ يمنطبق با مشخصات فنی  ياموضوع قرارداد ناسالم بوده و  يزاتتجه

كند  يم ينكه كارفرما مع ينوع اقلام را عوض نموده و در مدت زمان ينمتعهد است به دستور كارفرما، ا

رابطیه بیه  يیندر ا يراز تیأخ يخسارات ناش  وشده  يجادا يها ينههز يه. كليد نما يلفرما تحوكارانبار  در

میدت میورد  يكارفرما و طی  يصبه تشخ يضاز تعو يمانکارخواهد بود. در صورت امتناع پ يمانکارعهده پ

 ينیهن هزجبرا يبرا نموده و يضاقلام را تعو ينداند ا يكه صلاح م يقنظر، كارفرما مجاز است به هر طر

 . يد فسخ نما يمان،پ يعموم يط شرا ۴۷طبق ماده  راقرارداد  ياو  يد خسارت وارده عمل نما

 يرو سیا يیي،حادثه و عوامل اجرا يمهتمام خطر نصب، ب يمهحمل، ب يمهب يه،حمل، ارسال، تخل بارگيري، (31

 باشد. يم يمانکارپهده ه به عمربوط يها يتمسئول يهو كل يجرائم رانندگ ياز،تصادفات،مورد ن يها يمهب
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توسیط  يو فنی  يفيك يد انجام بازد يلازم برا يباتترت يتمام يبايستم يت،به سا يلقبل از تحو پيمانکار (32

كیه هیر گونیه  يگیرددمتعهید م يمانکیارپ ينشده از جانب كارفرما را فراهم آورد و همچن يبازرس معرف

 را برطرف سازد.  رددگ يا اعلام مبازرس كارفرم يكه در اثر كنترل فن ياشکال و نقص فن

هنگیام  يیاكه ممکن اسیت قبیل  يصدمه ا ياحادثه  مانند هرگونه يمانکارعوامل پ يهكل يمدن مسئوليت (33

كارفرما و كاركنیان  ي،و كاركنان و يمانکاربه سبب آن متوجه جان و اموال پ ياموضوع قرارداد و  يلتحو

اشخاص ثالیث  ياو  اكارفرم يگر،د انکارانميو اموال پ يساتبه تأس  يخسارت يااشخاص ثالث گردد  يا يو

در میورد  يتيمسیئول يو ينیدگانخواهید بیود و كارفرمیا و نما يمانکاربه عهده پ يو كل ييجز يد،وارد آ

 نخواهد داشت.  يربط به مراجع ذ ييپاسخگو

ور كشی  يات جیارو مقیرر ينقیوان يیهقیرارداد كل يكه در اجرا ينمايد م يد اعلام و تائ ينوسيلهبد  پيمانکار (3۴

 يمانکاركه معلوم شود پ يوده و در صورتنم يتمندرج در قرارداد را رعا يط و شرا يرانا ياسلام يجمهور

 يرانا ياسلام يجمهور يجار ينموضوع قرارداد از مقررات و قوان ياتعمل  يدر طول اجرا  يكاركنان و يا

را كیه از  يا هر گونیه خسیارتد تواهد بومکلف خ يمانکارمندرج در قرارداد تخلف كرده اند، پ يط شرا ياو 

 نخواهد داشت.  ينهزم ينا يتيدرمسئول يچگونه. و كارفرما هيد ن نماجبرا يشودبابت متوجه كارفرما م ينا

 ينامیهگواه يامربوطه  CERTIFICATE يااقلام موضوع قرارداد  يفيتك يمتعهد است گواه پيمانکار (35

 يلكارفرما رسانده و همزمان با تحو يندهنما  يكتب يد تائ  به  را  Certificate of Originمعتبر به همراه  

 دهد. يلكالا، به كارفرما تحو

 يمی  يمانکیاربر عهیده پ يمانکارو ... كاركنان پ يو رفاه يمنيو ذهاب و وسائل ا يابغذا، مسکن، ا تامين (36

 باشد.

 د.باش  يم کارانيمه پبعهد  كار، ياجرا يبرا يازآلات و مواد و مصالح مورد ن ينابزارها و ماش  يهكل تامين (3۷

و كنتیرل خطیرات  يابي، ارز ييخود نسبت به شناسا يتو مسئول يفوظا يطهمکلف است در ح پيمانکار (38

 يلازم بیرا يپروژه اقدام و دسیتورالعمل هیا يدر طول مدت اجرا يياجرا يات( در محدوده عمليسک)ر

 ياجیرا ينحكار ، قبل و  يمنيا تمسينموده و نسبت به استقرار س  يهرا ته يمنبصورت ا ياتعمل ياجرا

میذكور  يسیتمس  يو اجرا يتپرسنل شاغل در كارگاه ملزم به رعا يهو كل يد و اتمام آن اقدام نما ياتعمل

 باشند. يم

در  يمنیيا يكار شامل و نه محدود به نوار خطیر، چیرا  خطیر ، تابلوهیا يمنيا يزاتتجه ينو تأم يهته  (39

 باشد. يم يو ينهزبر عهده و ه يمانکارپ يمحدوده كار

كه حسب  يد استفاده نما يآلات فقط از عامل انجام كار يناز ماش  يبهره بردار  يمکلف است برا پيمانکار (۴0

باشد و  يم يصلاحاز مراجع ذ يبه همراه مدارک مهارت يژهو ينامهگواه يدارا يجار ينمورد مطابق باقوان

 .يد نما يرخوددا يدابخش اك يندر ا يتافراد فاقد صلاح يرياز بکارگ
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و پیس از اخیذ  يیهباشیند را ته يسیلامت می  ينامیهگواه يكه دارا يآلات ينماش  يباشد مکلف م پيمانکار (۴1

كارفرمیا  HSE ييید كه میورد تأ يآلات ين. ماش يد استفاده نما يياجرا ياتكارفرما درعمل  HSE ييديهتأ

 قابل استفاده در پروژه نخواهد بود. يردقرار نگ 

 يمانکیارموقت، بعهیده پ يلورود تا تحو يخساخت از تار در دوره و اقلام اتيزو حفاظت از تجه نگهداري (۴2

 باشد. يم

 باشد. يم يمانکاربر عهده پ يازمورد ن يشاتآزما يهانجام كل ينههز  (۴3

 يینخواهید نمیود كیه ا يخود را كتبا به كارفرما معرف يندهقرارداد، نما يبلافاصله پس از امضا پيمانکار (۴۴

 بوده و در تمام اوقات در دسترس كارفرما باشد. يتام از جانب و ياراتاخت يدارا يستيبا يم يندهنما

 .يد اقدام نما يموظف است نسبت به ارسال چارت سازمان پيمانکار (۴5

اقیدام  يو ينیدهنما يااز كارفرما  ييديهپروژه و اخذ تأ يدينفرات كل ينسبت به معرف يستبا يم پيمانکار (۴6

 .يد نما

 باشد. يم يمانکارو ... به عهده پ ياتو مال هيمعوارض، باعم از  يكسورات قانون كليه (۴۷

و  ياجتمیاع ينكار، قانون تام يط و بهداشت مح يمنيا يي،اجرا ي،و رانندگ ييالزامات راهنما يهكل رعايت (۴8

و  يمانکیارموضوعه میرتبط بیا موضیوع قیرارداد توسیط پ ينقوان يرو سا يرانا ياسلاميقانون كار جمهور

 .يباشد م ريمانکاده پپرسنل تحت امر او بعه

 باشد. يم يمانکارپ يفكارگاه از وظا يدنو برچ تجهيز (۴9

به  يمانکارموقت توسط پ ياقرارداد بصورت دائم  ينا يكه به منظور اجرا يكسان يهقرارداد كل يناز نظر ا  (50

 .يشوند شناخته م يمانکاركاركنان پ يشوند كار گرفته م

 يتكاركنان صلاح ياتر خود به تعداد كافد در دفقراردا ينابه منظور انجام مراحل مختلف  يد با پيمانکار (51

اظهیار نظیر را كیه  يتو مسیئول يیاراخت يستيانجام موضوع قرارداد با يبرا ينکاركناندار داشته باشد و ا

 .يند شندو در جلسات مربوط به پروژه شركت نمارا داشته با يشودتوسط كارفرما مطرح م

 هد بود.ال كاركنان خود خواعممسئول ا قرارداد يندر تمام مدت ا پيمانکار (52

پیروژه  يررا به عنوان مید  يامضاء قرارداد فرد يخاز تار يکهفتهموظف است حداكثر ظرف مدت  پيمانکار (53

در  يید در تمیام اوقیات با يمانکیارپ ينیدها. نميند نما يطول مدت قرارداد به طرف مقابل كتبا معرف يبرا

 دسترس كارفرما باشد. 

قبل از  يکهفتهدهند موظفند حداقل  ييرپروژه خود را تغ يربخواهند مد  يناز طرف کيكه هر يدر صورت  (5۴

 موضوع را كتبا به اطلاع طرف مقابل برسانند. يض،تعو يختار
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تحت هیر عنیوان سیبب  ياو  يد مسامحه نما يادر انجام تعهدات خود قصور ورزد و  يمانکارپ يکهصورت در (55

 ينیهدرصد هز 30خسارت وارده را به اضافه  ينهد هزرما حق داربه كارفرما شود كارف يوارد آمدن خسارت

ر نیزد او دارد يمانکیاكیه پ يهیر نیوع مطالبیات و سیپرده ا يیاو يمانکارپ يها يناز محل تضم يبالاسر

 . يد وصول نما يو قضائ يبه اقدامات ادار ياجمة بدون احتمستقي

 يیهو كل يزاتاصالت تجه يها ينامههگواو  يزاتتجه يد مداركخر ي،مدارک فن يهموظف است كل پيمانکار (56

نسخه  2 يکي،نسخه الکترون ييد و پس از تا يکينسخه الکترون 3قرارداد را به تعداد  ينمدارک منضم به ا

و در  يیهكارفرمیا ته يموقت بیرا يلشده را قبل از تحو ييد در تطابق با نسخه تا ييکو الکترون يهارد كپ

ماه پس از  1حداكثر تا  AS BUILTچون ساخت  يشههان ارائه نقكارفرما قرار خواهد داد. زما ياراخت

 . يباشد موقت م يلتحو

و بیر  يروش ها و اصیول متیداول فنی  ينقرارداد را با بکار بردن بهتر يناز ا يتعهدات ناش  يد با يمانکارپ  (5۷

ر در میذكو يفانجیام وظیا يبرا يد با يمانکارمعمول انجام دهد. پ يو حرفه ا يتخصصياساس استانداردها

 خود را بکار برد.  يترداد حداكثر مهارت و دقت و جد راق ينا

 يجهت اجرا يزاتو مصالح و تجه  يمصرف ياصاختص  يرو غ يمصالح اختصاص  يهتدارک و حمل كل  يه،ته  (58

فشرده ، آب شیرب، آب میورد  يحمل و نقل، برق ، هوا يلآلات و وسا ينكار و ماش  يمان،ابزارموضوع پ

 يیاتعمل راياجی  يكه بیرا يتمام لوازم يو ... و به طور كل يزكارگاهي، تجه اتيکيدرواسته يشآزما يازن

 است. يمانکارپ ينهبه عهده و هز يستضرور يمانموضوع پ

 

 ت و محيط زيستايمني، بهداش  دستورالعمل الزامات، قوانين و مقررات  

 هدف

هيه شده است و توسط محيط زيست ت بهداشت وو ي اين دستورالعمل با هدف هدايت و حفظ يکپارچگي در مستندات سيستم ايمن

تاليف شده است. كنترل ايمن   نخل آسماريبراي پوشش امور ايمني بهداشت و محيط زيست در شركت پتروشيمي  HSEاداره

ليات عمو توسط پيمانکاران اجرا گردد  وژه شناسايي شده و استانداردها و الزامات ايمني كه بايستيپيمانکاران پرفرايند مديريت 

 ق در اين دستورالعمل مشخص گرديده است.مينان از موثر بودن فرايند فوزي بمنظور اطممي

 

 دامنه اجرا 

يائي خطرناک و براي شركت هاي ثالث دهاي مواد شيماين دستورالعمل براي كليه پيمانکاران و واحدهاي عملياتي و فراين

ده و به صورت محدوده اجراي كار را شناسايي كرت موجود در و مخاطرا اهر، ريسک الزاميست.پيمانکار موظف است قبل از شروع كا
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اد سيستم ز موظف به ايجكارفرما قرار دهد و با ايجاد شرايط ايمن، از شروع كار جلوگيري نمايد و ني HSE مکتوب در اختيار اداره

 رما است.فرشناسايي، ارزيابي و كنترل و پيشگيري شبه حوادث و ارائه گزارشات تحليلي به كا

 مراجع 

 قانون كار ايران  -

 بهداشت ايران وزارت  -

 مجموعه الزامات حفاظت و بهداشت كار در صنايع پتروشيمي  - 

 رانايمني پيمانکاسازمان محيط زيست ايراندستورالعمل تاييد صلاحيت  -

 استاندارد سيستم مديريت ايمني و بهداشت شغلي - 

18001 OHSAS -1۴001ت محيط زيست يراستاندارد سيستم مدي ISO  

 شت و محيط زيست خط مشي ايمني بهدا .

 دستورالعمل مسئوليتها و اختيارات  -

 دستور العمل الزامات لوازم حفاظت فردي-

 دستورالعمل پروانه كار -

 نات طب صنعتي تورالعمل معايدس -

 دستورالعمل آموزشهاي ايمني مقدماتي -

 ::تعاريف 

HSE-MS 

 زيست طيسيستم مديريت مح

: PPE 

 تجهيزات حفاظت فردي

 واحدهاي عملياتي :

يدكي، در اين دستورالعمل منظور از واحدهاي عملياتي و واحدهاي فرآيندي، انبار محصول، انبار مواد شيميايي، انبار تجهيزات  

 ارگيري و تخليه و محوطه مخازن مي باشد محوطه ب

 آفسايت :

  ده ها، انبارها، ساختمانهاي اداريمي باشند اطلاق مي گردد. مثل جا يتكليه مناطق كه خارج از واحدهاي عمليا
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 حداقل الزامات :

  ميست.يک دسته از الزامات و قوانين مرتبط به عنوان قسمتي از استاندارد كه اجراي آن الزا

 كار : انجام پروانه

 اجرا شود.  پروانه انجام كار, مجوزي است جهت اجراي كار كه بايد با الزامات مشخص شده

 مسئوليت ها:

ها: موظف است يک نسخه از دستورالعمل فوق را به همراه يک نسخه از خلاصه الزامات به كليه پيمانهاي پيمانکاران امور پيمان

 توسط پيمانکار امضاء گردد.آن مي بايست  الحاق نمايد و كليه صفحات

وه بر آن مسئوليتهاي زير  تعهد مديريت ارشد مي باشد و علاد نمنياز HSE مديران اجرايي و پيمانکاران: اجراي موفق هر سيستم

 بايد اجرائي شود.

 تعهد مديريت جهت اجرا و بکارگيري رهبري و هدايت مشهود در محدوده تحت سرپرستي.-

 شتحت سرپرستي و تعيين تجهيزات حفاظت فردي مورد نياز در جهت كاهيتهاي خطرناک در محدوده شناسائي فعال اطمينان از

 پيامد هاي حوادث

 اطمينان از آموزش مناسب نيروي كار براي اجراي كار ايمن و ثبت و نگهداري نتايج و دسترسي در زمان مورد نياز .  -

 يمني اطمينان از آگاهي نفرات از قوانين ا -

 جهت كاهش پيامدهاي سايي كليه كارهاي مخاطره آميز و تعيين ، تهيه و استفاده از تجهيزات حفاظت فردياز شنا اطمينان

حوادث تا زمانيکه استفاده از تجهيزات حفاظت فردي به عنوان آخرين راهکار و حفاظ استفاده مي شود. تمامي كاركنان بايد جهت 

 آموزشهاي لازم را آموخته باشند.ت حفاظت فردي استفاده و محدوديتهاي تجهيزا

آسيامدير مستقيم در نهايت مسئول  ارينخل آسم HSE اداره اطمينان از خريد تجهيزات حفاظت فردي تاييد شده توسط -

 مي باشد.  HSE اجراي سيستم مديريت

 رسال بر اساس قانون حمايت از كودكان كا 18اطمينان از عدم به كارگيري كارگر زير 

ن در طول پيما HSE ليوي و اجراي كليه قوانين و ابلاغيه هاي جديد از مراجع ذي صلاح در زمينه مساموظف به پيرپيمانکار  -

 مي باشد.

اطمينان از بکارگيري و استخدام سرپرست و كارشناسان و بازرسان ايمني مورد نياز جهت همکاري با مديريت در نظارت و اجراي 

 برنامه هاي ايمني 

 پيمانکاران:  HSE دير بازرسانم
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 همکاري به مديريت در:

 اجرا برنامه هاي ارتقاء ايمني -

 گزارش بمنظور بهبود وضعيت ايمنيو تهيه  اانجام بازرسي ه-

 نظارت بر اجراي دائمي قوانين، دستورالعمها و روشهاي اجرايي ايمني- 

مانکاران با استانداردها، طباق برنامه ايمني پياطمينان از انو حصول  HSE در مورد مسائل نخل آسماري HSE به اداره گزارش-

 . آسماري نخليمي شودستورالعملها و روش هاي اجراي شركت پتر

 روش اجرا:  

 قواعد كلي كه بايستي جهت شناسايي و انتخاب پيمانکاران در نظر گرفته شود :

 HSE ي بر مبناي كارايي و توانايي در اجراي الزاماتکانيزم ارزيابالف. در فرآيند شناسايي، ارزيابي و انتخاب پيمانکاران بايستي م

 انجام شود.

زمان با تعريف شرح خدمات بايد جهت هر يک از موضوعات مورد واگذار به پيمانکار توسط هم HSE تاب. ضوابط ، اصول و مقرر

 شناسايي و تعيين گردد. HSE امور

 شد.يمان ضميمه بامي بايست به پ  HSE ج. اصول و مقررات و ضوابط

  د. اين اصول مقررات و ضوابط با توجه به موضوع پيمان بايستي شامل: 

 بهداشتي پيمانکاران  دردستور كار موا

 الف( انتخاب مسئول بهداشت حرفه اي 

هاي بالاي قانون كار جمهوري اسلامي ايران و الزامات وزارت بهداشت، درمان و آموزش پزشکي كليه كارگاه  93ا . براساس ماده 

كار را با حضور مسئول  تشانفر مي بايست اقدام به جذب كارشناس بهداشت حرفه اي نموده و كميته هاي حفاظت فني و بهد 25

 بهداشت حرفه اي تشکيل دهند

 شرايط به كارگيري و فعاليت مسئولين بهداشت حرفه اي شركتهاي پيمانکاري مي بايست بر اساس مفاد مندرج در آيين نامه.2.

جتمع هاي م ردمات بهداشت حرفه اي توسط دانش آموختگان بهداشت حرفه اي در شركتهاي پيمانکاري مستقر دنحوه ارائه خ

 باشد . (HSE-01-618پتروشيمي ) 

صرفا در مورد شركتهاي ارائه دهنده خدمات تهيه و طبخ غذا و برخي شركتهاي خدماتي و شركتهاي پتروشيمي مي توانند  -تبصره

 نديامبه جاي كارشناس بهداشت حرفه اي از دانش آموختگان رشته بهداشت محيط با تغذيه استفاده ن HSE نگي اموربا هماه

 باشد. نخل آسماريشركت  HSE .صلاحيت مسئول بهداشت حرفه اي مي بايست مورد تأييد امور3.
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 بکارگيري دانش آموختگان ساير رشته ها ممنوع مي باشد .  ۴ 

 كارشناس بهداشت حرفه اي مي تواند به صورت پاره وقت فعاليت نمايد. ولي در مورد شركت ر، نف 100اي زير در مورد شركت ه.5.

  نخل آسماري شركت  HSE نفر، كارشناس بهداشت حرفه اي مي بايست به صورت تمام وقت و زير نظر امور 100هاي بالاي 

 فعاليت نمايد.

 ب( معاينات شغلي

ار، كارگران خود را قبل از اشتغال به كار و به صورت دوره اي بر اساس الزامات ن كانوق 92ماده  . پيمانکار موظف است مطابق1

مورد معاينات پزشکي قرار  ( HSE-605-02در آيين نامه اجرايي انجام معاينات سلامت شغلي در صنعت پتروشيمي ) مندرج

 دهد.

 مشخص كند:را ير يست نکات زمعاينات و آزمايشات قبل از استخدام در درجه اول مي با. 2 

 . اعتياد به الکل و مواد مخدر

  رواني هاي بيماري به ابتلا • 

 ي واگيرداربيماري ها . ابتلا به

 . قدرت انجام كار مورد نظر 

ات . پيمانکار موظف است كليه كاركنان خود را حداقل سالي يکبار بر اساس الزامات مندرج در آيين نامه اجرايي انجام معاين 3 

پايان روند  زمورد معاينه پزشکي )معاينات دوره اي قرار دهد و پس ا( HSE-605-02در صنعت پتروشيمي )  سلامت شغلي

 نتايج آن در پرونده پزشکي آنها درج و پايگاني نمايد. ارجاعات آن و  كاهل معاينات و پيگيري

براي HSE-HE-PR-002ي به شماره اينات طب صنعتمعاينات طب صنعتي پيمانکاران مي بايست براساس روش اجرايي مع. ۴|

جسماني و رواني ي كه جهت انجام صحيح وظايف خود نياز به توان صاتمامي نفرات انجام پذيرد. قابل ذكر است براي گروه هاي خ

 مناسبي دارند به صورت اختصاصي معاينات انجام پذيرد.

راه آمار بيماري هاي و عوارض ناشي از كار در پايان هر كنان را به همپيمانکار موظف است گزارش انجام معاينات شغلي كار.  5 

-605-02) اينات شغلي در صنعت پتروشيمييان هر سال( مطابق آيين نامه اجرايي انجام معاپ جام معاينات )حداكثر در دوره ان

HSE) به امور HSE  ارائه دهد.  نخل آسماريشركت 

اده از خدمات مراكز نده معاينات مي بايست مطابق با آئين نامه استفهاي انجام ده نحوه انجام معاينات و شرايط شركت..6 

 باشد. HSE-611-02پتروشيمي به شماره  تتخصصي طب كار در صنع
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نخل شركت  HSE نکار موظف است به محض اطلاع از ابتلاي يکي از كاركنان به امراض واگيردار، مراتب را به ادارهپيما. ۷ 

 هد.د اطلاع آسماري

 آيين نامه الزامات 2وست يپ نات كليه رانندگان كه به هر شکل به حرفه رانندگي اشتغال دارند، بايستي مطابق جام معاي.نحوه ان8

HSE  501-01استفاده از خودروهاي حمل و نقل مسافري در شركتهاي پتروشيمي به شماره در-HSE باشد 

جاعات آن و كارت عت پتروشيمي ؛ هزينه انجام كليه معاينات و ارانکاران در صنآيين نامه الزامات بهداشتي پيم 23.مطابق ماده 9.

 ده و نبايستي از كارگر اخذ گرددوبسلامت بر عهده پيمانکار 

كليه پيمانکاران در پايان پيمان مي بايست تمامي پرونده هاي طب صنعتي پرسنل خود را به صورت تمام و كمال در اختيار . 10 

 .رما قرار دهندكارف HSE اداره

  ج( تسهيلات بهداشتي

مي بايست منطبق با  مواد غذايي، توالت، دستشويي و ... تسهيلات بهداشتي پيمانکار شامل دوش، رختکن، محل غذاخوري، انبار

ش برگرفته از آئين نامه الزامات وزارت بهداشت، درمان و آموز HSE-608-03آئين نامه تسهيلات بهداشتي در صنعت پتروشيمي 

 شود.و آئين نامه مذكور به پيمانهاي پيمانکاري تهيه، طبخ و توزيع غذا الحاق پزشکي باشد 

دارخانه و كمپاس ( دوره هاي ويژه بهداشت عمومي ) بهداشت اصناف ( را به ران خدماتي )رستوران ، آبيه كارگلكضروريست  

اهينامه معتبر آن را دريافت نموده و مستندات گذرانده و گو ترتيبي كه معاونت سلامت وزارت بهداشت تعيين و اعلام مي نمايد ،

 ارسال گردد. HSE آن به اداره

 وزيع مواد غذايي، طبخ و تهيد( اماكن ته

.شرايط بهداشتي اماكن تهيه، طبخ و توزيع مواد غذايي مي بايست منطبق با مفاد آئين نامه بهداشت اماكن تهيه، طبخ و توزيع 1

 باشد. HSE-60۴-0۴تروشيمي موادغذايي در صنعت پ 

  ل آسماري نخشركت  HSE به تأييد امور طوپرداخت صورتحساب پيمانکاران تهيه، طبخ و توزيع مواد غذايي مي بايست من.2 

 باشد.

مي بايست به طور مرتب از اماكن تهيه، طبخ و توزيع مواد غذايي بازديد نموده و در صورت عدم  HSE كارشناس بهداشت.3

ان ميبهداشتي در مرحله اول اخطار كتبي و در مراحل بعدي نسبت به جريمه پيمانکار غذا و در صورت لزوم لغو پ رعايت اصول 

 ظارت و كنترل عملکرد پيمانکاران تهيه و طبخ و توزيع غذا به شمارهند . اين بند مطابق راهنماي ارزيابي نپيمانکار غذا اقدام نماي

(03-210-HSE) قابل اجراء خواهد بود 
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ر تامين غذا( ، محل اکپيمانکار موظف است قبل از عقد پيمان با آشپزخانه هاي مجاز مورد تاييد مركز بهداشت منطقه )پيمان. ۴.

ازديد شده و در صورت تاييد ، پيمانکار مجاز خواهد بود تا نسبت به عقد پيمان ساختمان آشپزخانه توسط واحد بهداشت كارفرما ب

 ام نمايد.با آشپزخانه مورد نظر اقد

-0۴در صنعت پتروشيمي  بهداشت آب آشاميدني شرايط بهداشتي آب آشاميدني مي بايست منطبق با آيين نامه بهداشت آب (ه

606-HSE .باشد 

 ان و ساير اماكن عمومي بهداشت اقامتگاه هاي كاركن (و 

طابق مفاد مندرج در آيين نامه بهداشت شرايط بهداشتي اماكن عمومي از جمله كمپ ها و اقامتگاه هاي كاركنان مي بايست م

 باشد. HSE-609-0۴اماكن عمومي در صنعت پتروشيمي به شماره 

ساختمان خوابگاه توسط واحد بهداشت كار فرما  ر موظف است قبل از عقد پيمان براي تامين محل اسکان پرستل ، محلکاناپيم 

 ا نسبت به تامين خوابگاه و عقد پيمان اقدام نمايد .بازديد شده و در صورت تاييد ، پيمانکار مجاز خواهد بود ت

ن اماكن مسکوني و اداري مطابق آيين نامه مبارزه با حشرات و جوندگا يرگذا پيمانکار موظف است نسبت به سم پاشي و طعمه 

 به صورت روتين اقدام نمايد.  HSE-603-02موذي در صنعت پتروشيمي به شماره 

 پيمانکاران موارد ايمني و آتش نشاني  

نمايد. صلاحيت  HSEرشناساكيا  HSE ا. پيمانکار موظف است قبل از شروع به كار اقدام به معرفي يک نفر به عنوان مسئول

 تائيد گردد. HSE معرفي شده مي بايست توسط اداره HSE مسئول

ه معرفي يک نفر بعنوان كارشناس ايمني كه نفر كاركنان ، كتبا نسبت ب 50پيمانکار موظف است قبل از شروع به كار به ازاء هر . 2 

 حيت كارشناس ايمني معرفي شده مي بايست توسط ادارهلاد. صداراي تجربه و دانش فني در خصوص ايمني بوده اقدام نماي

HSE تائيد گردد. 

يمني از كميته  ت اخذ تاييد صلاحيت مسئول اتاييد صلاحيت و بکارگيري رييس ايمني در كارگاه پيمانکار موظف است جه. 3 

مذكور را قبل از شروع به پيمان به  تلاحيتشخيص صلاحيت ايمني پيمانکاران منطقه اقدام لازم را انجام نمايد و گواهي تاييد ص

 ارايه نمايد.  نخل آسماريشركت 

 تاييد صلاحيت ايمني پيمانکاران  .۴ 

ف است جهت اخذ تاييد صلاحيت ايمني شركت پيمانکاري از پيمانکاران ، پيمانکار موظ براساس دستورالعمل تاييد صلاحيت ايمني

ز شروع به  اقدام لازم را انجام نمايد و گواهي تاييد صلاحيت مذكور را قبل ا  هژه ويكميته تشخيص صلاحيت ايمني پيمانکاران منطق

 ارايه نمايد.  نخل آسماريپيمان به شركت 
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يز كارگاه، نسبت به برآورد و تهيه وسايل ايمني و آتش نشاني مورد نياز جهت انجام كار در زمان تجه پيمانکار موظف است.  5 

 اقدام نمايد نااركنبراساس نوع كار و تعداد ك

 لاحيت، با دانش و تجربه كافي و آموزش ديده استفاده نمايدپيمانکار موظف است جهت انجام كار از افراد با ص. 6.

موظف  HSE خطرات كار مورد نظر آشنا نبوده و نياز به آموزش داشته باشند، امورصورتي كه كاركنان پيمانکار نسبت به در .  ۷ 

آموزش لازم را جهت كاركنان  كرده و با همکاري اداره آموزش و مسئول ايمني پيمانکار، كلاس هاي يرلوگياست از ادامه كار ج

 حساب پيمانکار منظور نمايد. پيمانکار اجرا نموده و هزينه آن را به

ت را به اشگزاركار مي كند و موظف است   نخل آسماري HSE ئول ايمني و كليه كاركنان ايمني پيمانکار زيرنظر ادارهمس. 8 

 ارائه نمايد  نخل آسماري HSE امور

شركت ارائه شده را  HSE كه از سوي امور   نخل آسماريار موظفند مقررات ايمني حاكم در مجتمع كليه كاركنان پيمانک.9

 درعايت نماين

 -HSE-SA-009تعيين مي گردد  HSE نوع وسايل حفاظت فردي مورد نياز پيمانکار توسط امور .10.

WI  

اوم و متناسب با نوع كار بوده و قبل از خريد انبوه مي ايل حفاظت فردي كه پيمانکار تهيه مي نمايد بايد از نوع مرغوب، مقسو. 11

 باشدرسيده  HSE اي از آن به تأييد امور بايست نمونه

موارد مطرح شده در اين سند  متما چنانچه بنا به دلايل مختلف، پيمانکار جهت انجام كار از پيمانکار فرعي استفاده نمايد،. 12.

 ضمن اينکه در نهايت پيمانکار اصلي پاسخگوي موارد نقص خواهد بود  مشمول پيمانکاران فرعي نيز خواهد بود.

موظف است جهت تأمين ايمني و  HSE ناسب توسط شركت پيمانکاري، امورفاظ فردي مدر صورت عدم تأمين لوازم استح.  13.

هزينه بالاسري به حساب  ٪30لوازم مناسب را در اختيار پرسنل پيمانکار قرار داده و با احتساب  جود،جلوگيري از خطرات مو

 پيمانکار شارژ نمايد.

نخل  HSE وعه مقررات ايمني ارائه شده از سويسايل ، مجمپيمانکار موظف است در زمان حمل و نقل تجهيزات و و 1۴ 

 مجتمع بعمل آورد.  HSE گي هاي لازم را با امورنههما را رعايت نموده و در تمامي مراحل  آسماري

هيزات يمانکار در حين انجام كار از عمليات پرتونگاري/ راديوگرافي استفاده نمايد، لازم است پيش بيني كامل تجدر صورتيکه پ .  15

 ي گردد.وري پيازم مورد نياز به عمل آمده و از تمامي مجموعه مقررات كشوري و شركت ملي صنايع پتروشيمو لو

يا فضاهاي كار، تمامي موارد ايمني را رعايت نموده و در صورت نياز از پيمانکار موظف است در زمان تجهيز كارگاه، انبار و .  16 

 كمک بگيرد محيطي ايمنجهت ايجاد   نخل آسماري HSE امور
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  ارائه كند آسماري لخن HSE پيمانکار موظف است قبل از شروع به كار، ليست نفرات خود را به امور 1۷. 

کار مي بايست استاندارد بوده و از سلامت كامل برخوردار باشند. اين وسايل قبل از كليه وسايل و تجهيزات مورد استفاده پيمان. 18

 قرار گيرد.  HSE نظر سلامت و ايمن بودن مورد تائيد امورست از ورود به مجتمع مي باي

 يري خواهد شد.اي نقص فني بوده و مي تواند ايمني كاركنان را به خطر اندازد جلوگراكه داز ورود وسايل و تجهيزاتي . 19 | 

بازديد خواهد شد و  HSE ارهادو انبار تجهيزات شركت هاي پيمانکاري به صورت ماهيانه توسط بخش ايمني  PPE انبار. 20 

و در صورت عدم رفع شرايط ناايمن در تاريخ تعيين  درسي موارد ناايمن جهت رفع در تاريخ مقرر به اطلاع پيمانکار مربوطه خواهد

 ني مقتضي با هماهنگي ناظر مربوطه در اين خصوص اعمال خواهد شد.شده اقدامات قانو

يمانکار اعم از كار سرد، گرم، حفاري و كار در ارتفاع و ورود به فضاهاي بسته، مي بايست انجام هرگونه كاري توسط كاركنان پ  .21 

 HSE هاي جاري شركت كه از سوي امورولين ذيربط بوده و پس از كسب مجوزهاي لازم مطابق با دستور العمل ئسگي مبا هماهن

 |HSE-SA-WI-015نجام كار (ارائه مي گردد انجام شود.)مجوز ا

 اقدام كند. وليهانکار موظف است پس از انجام كار، نسبت به پاكسازي و بهسازي محيط كار و بازگرداندن آن به حالت اپيم. 22 

ور ت موارد ايمني جلوگيري به عمل آيد، تا زمان رفع نقص و نارسايي و صدچنانچه از ادامه فعاليت پيمانکار بدليل عدم رعاي.  23 

 مانکار حق هيچگونه فعاليتي را نخواهد داشت ، پي HSE مجوز مجدد از سوي امور

و ط نقليه دارند، موظفند قبل از شروع به كار نسبت به معرفي راننده ياه وسپيمانکاراني كه براي انجام فعاليت خود نياز ب.  2۴.

 خودرو اقدام و مجوزهاي لازم را كسب نمايند

و از نظر ظاهري نيز داراي شرايط مناسب باشند. در غير اينصورت از  ، بايستي سالم و بدون نقص فني بودهكليه وسايط نقليه. 25.

 ورود آنها جلوگيري خواهد شد 

اخل مجتمع پيروي نموده و قبل از شروع به رانندگي كليه رانندگان وسايط نقليه داخل مجتمع موظفند از قوانين ترافيکي د. 26.

 نمايند. HSE گواهينامه رانندگي داخلي از ادارهاقدام به اخذ 

مالي رخ دهد در خصوص  ني ودر صورتيکه بواسطه عدم رعايت مقررات توسط كاركنان پيمانکار، حادثه اي با خسارت جا.  2۷

 اهد شدكليه خسارات مالي ناشي از حادثه نيز به حساب پيمانکار منظور خوجاني، پيمانکار پاسخگوي مراجع قانوني بوده و 

 نين، خط مشي ها، دستور العمل ها و استانداردهاي شركت به طور كامل پيروي نمايد پيمانکار موظف است از قوا.  28.

وسايل استحفاظي تحويلي استفاده ت به نحوي برنامه ريزي نمايد كه كليه كاركنان تحت سرپرستي او از ساوظف پيمانکار م . 29

 نمايند 
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ايمني تبعيت ننموده و ايمني خود و ديگران را به خطر اندازد با نظر  افرادي از كاركنان پيمانکار از مقررات در صورتيکه فرد يا.  30

 ين امر اقدام خواهد نمود.به اخراج ايشان اقدام نمايند. در غير اينصورت كارفرما رأسا به ا تبت نس، پيمانکار موظف اسHSE امور

لات و تجهيزات سنگين حسب مورد، گواهينامه تست به پروژه يا قبل از استفاده از ماشين آ،پيمانکار موظف است پيش از ورود  31 

  ارائه نمايد. HSE سلامت فني آنها را به امور

پيمانکار موظف است  .  33ث ناشي از كار بيمه نمايد.کار موظف خواهد بود كليه كاركنان و كارگران خود را در مقابل حوادناپيم .32

 گزارش نمايند HSE ساعت بعد حادثه به امور 12بروز هرگونه حوادث و رويدادها و رخدادها را حداكثر 

در منطقه و همچنين وجود گازهاي خطرناک با توجه به ماهيت  دموجوپيمانکار موظف است با توجه به پتانسيل خطرات . 3۴ 

ک تروشيمي هاي مجاور ، جهت پاسخگويي مناسب در شرايط اضطراري و حفظ جان نفرات اقدام به تهيه و توزيع ماستوليدي پ 

 كارفرما نمايد. HSE تمام صورت با فيلتر مناسب پس از تاييد اداره

شدن كارگاه از مراحل از جمله شركت در مناقصه ، تجهيز كارگاه ، فعاليت ، برچيده  يتمامپيمانکار موظف است در .  35 

 پيروي نمايد.CMA-HSE-WI -003دستورالعمل 

 الزامات آتش نشاني:

، طي  نخل آسماريمي بايست دوره هاي آموزشي زير را مطابق با برنامه زمانبندي تعيين شده از سوي  هر يک از كاركنان پيمانکار

 دننماي

  – Induction Site HSE-SA-WI-018آموزش مقدماتي آشنائي با قوانين ايمني و حراستي  -

 آموزش عکس العمل در زمان شرايط اضطراري مطابق با دستور العمل مجتمع

 اتي واحد هاي عملياتي )در صورت نياز ورود به واحد عملياتي( آموزش مقدم - 

 – (HAZID) آموزش شناسائي مخاطرات -

 ليشي عمومي آتش نشاني و آموزش اطفا حريق با خاموش كننده به صورت عمزوآم 

خود در مجتمع مي ت هاي روزمره شركت پيمانکاري موظف به تهيه كپسول هاي آتش نشاني مناسب جهت دفاتر اداري و فعالي. 2 

اقدام به شارژ   نخل آسماريتي كه رودر صباشد و مسئوليت شارژ مجدد و بازديد هاي دوره اي آن نيز بر عهده پيمانکار است. 

بالاسري به حساب پيمانکار منظور مي گردد و شركت پيمانکاري  30٪، هزينه آن با احتساب  مجدد كپسول هاي اطفا حريق نمايد

 اها ر، اسناد مربوط به تست هاي دوره اي بدنه سيلندر  نخل آسماري HSE شارژ مجدد كپسول ها توسط اداره مي بايست قبل از

 به كارفرما ارائه نمايد
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ليت هاي با خطر و ريسک بالا ) استند باي پس از طي نايي لازم را جهت پوشش فعاپيمانکار مي بايست توا HSE .كليه پرسنل3.

 ارائه مي شود را داشته باشند.  نخل آسماريتوسط  دوره هاي آموزشي تخصصي كه

ت ره ممنوع بوده و در صورت مشاهده برابر مقررات داخلي مجتمع با شركمزي رواستفاده از شبکه آب آتش نشاني براي كارها. ۴  

 شد پيمانکاري برخورد خواهد

ک از تجهيزات و سيستم هاي آتش نشاني صدمه در صورتي كه شركت پيمانکاري در حين انجام فعاليت خود در مجتمع به هري. 5

 م نمايد.ادت اقاي وارد كند، مي بايست نسبت به تعمير و يا جبران خسار

مطابق با خط   نخل آسماريو شركت هاي تابعه از جمله شركت  موارد زيست محيطي پيمانکاران: شركت ملي صنايع پتروشيمي 

پاسخگويي و پايبندي به تعهدات زيست محيطي در فعاليت هاي خود قائل  مشي زيست محيطي خود، اهميت فوق العاده اي به

مرتبط آن، به  كه موارد (EMS) ايد الزامات اين سيستم مديريت محيط زيستسايت نيز ب ل دراست. لذا همه پيمانکاران فعا

 اشاره شده است هماهنگ شوند صورت خلاصه در اين دستور العمل

محيطي سايت و قوانين ملي و محلي پيمانکاران بايد كليه الزامات زيست محيطي قانوني و سايت را  .الف( تطابق با الزامات زيست

مورد استفاده در شركت ملي صنايع پتروشيمي و  ند. عمده ترين قوانين، دستورالعمل ها و آيين نامه هاي زيست محيطينكايت رع 

 شركت هاي تابعه عبارتست از: 

جلد( دفتر حقوقي و امور مجلس سازمان حفاظت محيط زيست، اسفند  2فاظت محيط زيست ايران ).مجموعه قوانين و مقررات ح1

 .1383ماه

 طي در پروژه با طرح هاي در دست احداث، موضوعامه تهيه گزارشات نظارت و بازرسي از روند رعايت ملاحظات زيست محينشبخ.2

 انساني سازمان حفاظت محيط زيست معاون محيط زيست 21/08/1383مورخ  2/۴۴01-2بخشنامه شماره 

ي و شركت هاي تابعه بديهي است پيمانکار قبل از ميتروش.دستور العمل ها و آيين نامه هاي زيست محيطي شركت ملي صنايع پ  3

مات و قوانين زيست محيطي است. مسئوليت هرگونه تخلف از ينان حاصل نمايد كه فعاليتهايش مطابق با الزاآغاز كار بايد اطم

شرايطي شركت  هيچ انين زيست محيطي كشور و پرداخت جرائم قانوني احتمالي در اين خصوص، بر عهده پيمانکار بوده و تحتقو

 خصوص نخواهند داشت.ملي صنايع پتروشيمي و واحدهاي تابعه مسئوليتي در اين 

 ب( مديريت زائدات

از ساخت و ساز و فعاليت هاي خدماتي، تعميراتي و بهره  پيمانکار بايد حداكثر تلاش خود را براي كاهش توليد زائدات ناشي 

ات، اطمينان از مديريت مناسب فعاليت هاي جمع آوري، دفع و بازيافت زائد نظوربرداري صرف نمايد. مجتمع هاي توليدي به م

هماهنگ نمايد. در طرح لذا در مجتمع هاي توليدي ، پيمانکار بايد خود را با اين سيستم  داراي سيستم مديريت زائدات هستند.
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ني و دستورالعمل هاي موردي شركت ملي ونت قاهاي جديد الحداث كه هنوز داراي سيستم مديريت زائدات نيستند، رعايت الزاما

كه با زائدات با حجم زياد سر و كار دارند، به منظور  در اين خصوص ضروري است. پيمانکاراني  نخل آسماريصنايع پتروشيمي و 

و  هبود آسيا هماهنگ نخل آسماري HSE به كاربري روش هاي دفع مناسب، بايد كاملا با واحد محيط زيست اداره  اطمينان از

 برنامه خود را به تصويب اين واحد برسانند.

يافت آن ، ضبط و ربط، مديريت بشکه ها و ظروف حالي، يريت زائدات خود به كاهش زائدات و بازپيمانکار بايد در مد

زيست  يامه هزائد و مواد زائد خطرناک توجه ويژه اي مبذول دارد. برخي از عمده ترين دستورالعمل ها و آيين نا هيدروكربنهاي

 شرح ذيل است: محيطي در اين ارتباط به

 اسلاميمجلس شوراي 20/02/1383ها، مصوبقانون مديريت پسماند-

 هاي پتروشيميدستورالعمل شناسايي و بازيافت و دفع پسماندهاي ويژه در مجتمع  -

 دستورالعمل مديريت زائدات  -

 دستورالعمل مديريت زائدات خطرناک -

 اتدئش زادستورالعمل كاه -

 دستورالعمل مديريت زائدات عادي اداره و مجتمع-

 – Cleaning Joint Tool ابزار لاتمديريت زائدات ناشي از شستشوي اتصا دستور العمل - 

 تعمل و فيلترهاي روغن دستورالعمل مديريت روغن هاي مس- 

 دستورالعمل مديريت باطري هاي مستعمل-

 و خرده ريزه هاي فلزي اده هدستورالعمل مديريت تراشه ها، برا -

 لي دستورالعمل مديريت ظروف خا -

 هيدروكربن ها و مواد شيمياييمديريت  (ج

مواد شيميايي، موارد بهداشتي، ايمني و زيست محيطي پيمانکار بايد براي حمل و نقل، نگهداري و استفاده از هيدروكربن ها و  (1

 لازم رارعايت نمايد

 و آبهاي زيرزميني شود. آلودگي خاک، آبهاي سطحياسب مواد شيميايي و هيدروكربن ها مانع از نمريت پيمانکار بايد با مدي. 2.

زي ريزش مواد، داراي يکطرح عکس العمل . مجتمع ها و شركت هاي تابعه شركت ملي صنايع پتروشيمي براي كنترل و پاكسا 3  

 ن طرح آگاه بوده و طبق آن عمل نمايديادر  در شرايط اضطراري مي باشند كه پيمانکار بايد به وظايف خود
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كسب   نخل آسماريسايت  HSE اب محل و روش پاكسازي و دفع مناسب خاک و آب آلوده، از اموريمانکار بايد براي انتخپ . ۴ 

 تکليف نمايد

مربو به علاوه  يانه هوظيفه جمع آوري، پاكسازي و دفع مواد آلوده و جايگزيني منطقه آلوده شده با خاک و مواد تميزو هزي. 5

 بود بر عهده پيمانکار خواهدجريمه هاي قانوني احتمالي 

آيين نامه اجرايي حمل  -برخي از عمده ترين دستورالعمل ها و آيين نامه هاي زيست محيطي در اين ارتباط به شرح ذيل است: . 6

 ران( يزات وهي2۷/3/80ه مورخ 22029ت ۴۴8۷0و نقل جاده اي مواد خطرناک )مصوبه شماره /

 مع هاي صنايع پتروشيمي پسماندهاي ويژه در مجت دستورالعمل شناسايي، بازيافت و رفع -

 دستورالعمل مديريت هيدروكربن ها و مواد شيميايي در مجتمع هاي پتروشيمي -

  Cleaning Joint Tool ستورالعمل مديريت زائدات ناشي از شستشوي اتصالات ابزارد - 

 غن هاي مستعمل و فيلترهاي روغنورريت دستور العمل مدي -

 مديريت زمين ( د

تردگي سايت هاي صنايع پتروشيمي در كشور و بزرگي اين سايت ها، احتمال وجود يا برخورد با آثار تاريخي، . با توجه به گس1

وجود دارد. در  يصنعتروستاهاي كوچک و مناطق حفاظت شده يا مناطق داراي گونه هاي گياهي و جانوري نادر در محدوده سايت 

ثار و اماكن را نداشته و بايد مطابق با الزامات و آئين نامه هاي مربوطه عمل کاران حق آسيب رساندن به اين آاينگونه موارد پيمان

 كنند.

 ا يهلي در محدوده فعاليت خود به حيوانات اهلي آسيب برساند. گزارشکردن هرگونه آسيب و جرح به حيوانات ا پيمانکار نبايد .2 

از مسئوليت ها و تعهدات پيمانکار است. بديهي   مارينخل آسه اي، به بخش محيط زيست كشته شدن آنها بر اثر تصادفات جاد

 ل خواهد بود.است راننده در مقابل قوانين ملي و محلي ذيربط مسئو

قانون حفاظت و  -ذيل است:  حه شربرخي از عمده ترين دستورالعمل ها و آئين نامه هاي زيست محيطي در اين ارتباط ب .3 

 (2۴/08/13۷1حيه و اصلا03/1353/ 28بهسازي محيط زيست )مصوب

 ( 25/09/13۷5و 30/10/1353با اصلاحيات16/03/13۴6قانون شکار و صيد )مصوب-

 8180۴آيين نامه اجرايي قانون حفاظت و بهسازي محيط زيست )مصوبه شماره  -( 12/02/13۴6باتات )مصوبقانون حفظ ن-

 هيات وزيران با اصلاحات بعدي(0۴/12/135۴خمور

 ن در مجتمع هاي پتروشيميدستورالعمل مديريت زمي - 

 ه( مديريت آب 
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ار بايد حداكثر تلاش خود را جهت حفظ و نطقه شود، پيمانک. فعاليت پيمانکار نبايد باعث آلودگي آبهاي سطحي زيرزميني م1 

 پيشگيري از آلودگي آن اعمال نمايد

داشتي كاركنان و پساب هاي صنعتي ناشي خود، براي جمع آوري و دفع فاضالب هاي به HSE بايد در طرح مديريت رامانکپي.2 

 از فعاليت خود برنامه داشته و آن را اجرا نمايد.

ب ناشي انروا يد مواد مصرفي و سايت تحت فعاليت خود را بگونه اي نگهداري كند كه در مواقع بارندگي باعث آلودگي.پيمانکار با3 

 از بارندگي نشود.

ممنوع است، مگر آنکه قبلا مجوز لازم از   نخل آسماريه جمع آوري فاضلاب متعلق به تخليه هر نوع ماده يا زائدات در شبک. ۴ 

 آسيا اخذ شده باشد نخل آسماري HSE اداره

كرده و با پاک سازي ر متخلف بايد مسيريل اکيمانتخليه هر نوع ماده يا زائدات در شبکه جمع آوري آب باران ممنوع بوده و پ . 5.

  ، پيمانکار جريمه خواهد شد. سمارينخل آ HSE صلاحديد اداره

آيين نامه جلوگيري از   -اين ارتباط به شرح ذيل است:  هاي زيست محيطي دربرخي از عمده ترين دستورالعمل ها و آيين نامه .6

هيات وزيران( دستورالعمل پيشگيري از آلودگي آب در مجتمع هاي 16/03/13۷3مورخ ۷1ت 182۴1آلودگي آب )مصوبه شماره )

 روشيميپت

 مديريت كيفيت هوا (و

 پيمانکار است پيمانکار بر عهده ا.كنترل و مديريت هرگونه آالينده هوا در محدوده فعاليت 

كه به علت خاكي بودن محيط كار،  يين هاكنترل ذرات و گرد و غبار ناشي از فعاليت پيمانکار بر عهده وي مي باشد. در مکا.2.

 صورت گيرد   نخل آسماري HSE رد بايد برنامه آب پاشي مرتب با هماهنگي كامل ادارهپتانسيلايجاد گرد و غبار وجود دا

 نخلهمزمان چند پيمانکار مشغول به فعاليت هستند و پتانسيل آلودگي هوا با گرد و غبار وجود دارد، راي مکان هايي كه .ب3.

 کاران سرشکن خواهد كرد برنامه آب پاشي سايت را مديريت نموده و هزينه ها را بين پيمان  يراآسم

برمور فلور و كربن ها در سايت ممنوع ) BCF مواد اطفاء حريقاستفاده از مواد مخرب لايه ازن همچون تري كلرو اتان يا . ۴.

 است.

قانون نحوه جلوگيري  -زيست محيطي در اين ارتباط به شرح ذيل است:  يه هابرخي از عمده ترين دستورالعمل ها و آيين نام.  5 

 ( 13۷۴/ 03/02از آلودگي هوا )مصوب

 هيات وزيران(  28/06/۷9هي مورخ 22555ت 2۷2۴8۷آيين نامه اجراي قانون نحوه جلوگيري از آلودگي هوا )مصوبه شماره  -

 مييشپترودستورالعمل مديريت كيفيت هوا در مجتمع هاي صنايع  -
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 موارد آموزشي پيمانکاران  

 HSE ي بايست توسط اداره آموزش شركت زير نظر امورد به مجتمع و يا سايت اجراي پروژه مكليه پرسنل پيمانکار قبل از ورو .1

 داخل مجتمع قرار گيرندتحت آموزش ايمني 

 ن خصوص به پيمانکاري وارد نخواهد بود.يادر  . هزينه آموزشي مندرج در بند يک به عهده شركت بوده و هيچگونه هزينه اي2 

 تعيين صلاحيت گردند. HSE نظر فعاليت واگذار شده توسط امور .كليه پرسنل مي بايست از3 

قبلا دوره هاي تخصصي فعاليت واگذار شده از بوي پيمانکار را طي نموكسور از   كليه كارگران حرفه اي و تخصصي مي بايست.۴ 

به مجتمع و يا سايت اجراي   ت رد صلاحيت شده و از ورودبوطه را اخذ نموده باشند در غير اينصوررمامه مراجع ذيصلاح گواهين

 برق كار و ... -ليفتراک  - داربست بندي راننده جرثقيل -پروه جلوگيري به عمل خواهد آمد. نظير جوشکاري 

ورود و به حراست جهت صدور كارت  HSE ور ماسوي كليه كاركنان و كارگران پس از تعيين صلاحيت و آموزشهاي لازم از .5 

  تردد معرفي خواهند شد.

ايت و يا مجتمع كاركنان و كارگران هر پيمانکار فقط مجاز به فعاليت در محدوده كاري خود بوده و تردد در بخش هاي ديگر س.6

 ضوع به عهده پيمانکار مي باشد.وماين بر آن نظارت خواهد داشت. كليه مسئوليت هاي بعدي عدول از  HSE ممنوع بوده و امور

 نظارت بر عملکرد پيمانکاران  

 د.قبل از شروع به فعاليت اقدام نماي HSE و اخذ مصوبه از امورHSE-PLANپيمانکاران مي بايست نسبت به تدوين. 1 

مستقل از   HSE Plan شركت نياز به ارائه HSE .در صورتيکه موضوع پيمان به دليل سادگي و جزئي بودن به تشخيص امور2 

اين راهنما  1-3مطابق بند  HSE به الزامات درخواست شده از سوي امورباشد در اين صورت شركت مي تواند  پيمانکاران نداشته

 انکار تلقي نماييدپيمHSE-PLANاكتفا نموده و به عنوان

 حداقل بايد شامل موارد ذيل باشد. PLAN HSE .ساختار3

ا ساير بخش اختيارات هريک در اين ساختار بايد روشن و تعامل آن ب HSE ه نماينده / نمايندگاناگجاي ساختار سازماني پروژه و.

 تعريف گردد .

 .مکانيزم تعيين صلاحيت و اطمينان از آگاهي و سلامتي كاركنان

 مکانيزم مديريت ابزار و تجهيزات .

مکانيزم بازرسي و نظارت . سمارينخل آسوي مراكز ملي و  زده ا.حصول اطمينان از رعايت استانداردها و قوانين و مقررات الزام ش

 در اجراي پروژه ها HSE گروه هاي

 HSE مکانيزم گزارش دهي در خصوص اثربخشي سيستم.
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 صلاحي در خصوص رويدادها و حوادث مکانيزم بررسي و تعيين اقدامات ا.

 ي استحفاظ تجهيزات مديريت.فرعي پيمانکاري مديريت•

تهيه شده  HSE-106-01اي شماره سيستم مديريت ابزار و تجهيزات شركت كه مطابق راهنمزارآلات مطابق بات و كليه تجهيزا.۴

 بايد تحت كنترل قرار گيرد.

 ضمانت اجراي الزامات

بايد پس از امضاي  تورالعملاين دسجراي دقيق اين دستورالعمل توسط پيمانکاران بوده و كليه صفحات ناظر بر ا HSE امور( 1 

 ار پيوست پيمان گردد . کنپيما

مجاز خواهد بود در صورت عدم رعايت هر  HSE نيز برسد و اداره HSE ائيد ادارهصورت وضعيت كليه پيمانکاران بايد به ت( 2

 از هر صورت وضعيت و يا كاركرد پيمانکاران را كسر نمايد . ٪10كارفرما تا سقف  ل و به تشخيصيک از موارد اين دستورالعم

 كسر شده غير قابل برگشت مي باشد.  رائمج(3 

ي كه پيمانکار موظف به تأمين تجهيزات فردي و گروهي براي موارد ايمني و يا تحقق الزاماتي مجاز است در موارد HSE امور( ۴ 

نکار كسر امد پيمل گرديده و در موعد مقرر اقدام نکرده است راسا اقدام و با احتساب هزينه هاي بالاسري از كار كراز دستور الع

 نمايند.

ار تخلف و بي توجهي پيمانکار، علاوه بر درج اخطار قراردادي در پرونده، كارفرما مجاز است در صورت مشاهده تعدد و تکر(5 

  . ايدقرارداد رابصورت يکطرفه فسخ نم

كه اين مدرک به  ل آسماريشركت پتروشيمي نخ HSEبايتس ملزومات  HSEدر خصوص قيد شده پيمانکار علاوه بر ملزومات 

 توسط پيمانکار مهر و امضا گردد.ستي پيوست اسناد مناقصه ارايه ميگردد را رعايت نموده و اين مدرک باي

 

 ( 21 پیوست)  رح خدمات در بخش برقش

 ( 22شرح خدمات در بخش ابزار دقیق ) پیوست 
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 سیزده یوستپ

 

تعهدات کارفرما در تحویل محل اجرای کار ، تامین مصالح و  

 ارها ت و انجام کتجهیزا

 

 
،  فنی( مداركد و )تحویل اسنا41 ، وط باآن(اطلاعات مرب )تحویل زمین و 40،(ینده )تعیین نما 39تعهدات كارفرما فقط شامل مفاد مواد 

 خواهد بود.) صدور مجوزها (  45تسلیمی پیمانکار(، دارك سی به موقع مر)بر43، ها( وضعیتاخت صورت )پرد42

 
 ارهاک  انجام و  تجهیزات  و مصالح تامین   کار، اجرای محل  تحویل   در کارفرما تعهدات

 کارفرما تعهد در های متریال تحویل -1

  کشی لوله(  الف

  سایز هر از  اصلی، های گسکت و اهره و پیچ آلات، شیر اتصالات، لوله، شاال کشی لوله اصلی الریا  کارفراا 

 گیله شرح به باش این اصالح و الریا  اابقی نتأای  دهد ای قرار پیمانکار اخلیار در را پروژه فنی اسناد اطابق

    باشد ای پیمانکار هزینه و عهده بر اسناد در شده

 

 مخازن نصب( ب

  بر  باش این اصالح و الریا  کلیه تأاین و ندارد باش این ا ریال تأاین خصوص در تعهدی هیچگونه کارفراا 

  باشد ای ارپیمانک  هزینه و عهده

 

  دوار و تثاب تجهیزات نصب(  ج 

 و الریا  اابقی تأاین  دهد ای قرار پیمانکار اخلیار در نیف اسلاد بقاطا را پروژه دوار و ثابت تجهیزات کارفراا

   باشد ای پیمانکار هزینه و عهده بر ناداس در شده  گیله شرح به باش ینا اصالح

   نماید اقدام شده تحویل الریا  بالانس انجام به نسبت باواهد  کارفراا که راک از ارطله هر در است اکلف نکارپیما

  داشله  اغایرت شده ام انج کار و فنی اشاصات با شده تحویل الریا  اقدار الریا  بالانس امانج فرآیند در چنانچه

   بود خواهد پیمانکار هزینه و عهده بر اغایرت عرف د،باش
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   نماید واگذار پیمانکار به  را  نیاز اورد خام  یا الر از باشی  یا تمام تااین تواند ای کارفراا  کار،  از اقطعی هر  در

  ه اضاف  به پیمانکار توس  شده ئه ارا کارفراا تائید اورد  های فاکلور ابنای بر الریا  تااین هزینه  تطال این  در

    شد خواهد پرداخت یو به وضعیت صورت اولین  در و شده انظور پیمانکار  طسا  به بالاسری هزینه 20٪

 

 ( ینزم) سایت تحویل -۲

 تأیید اورد تیصیلی اجرائی برنااه در که تاریای در را، پیمان اوضوع اطداث احل زاین است العهد کارفراا

 اجلس صورت که هسلند اکلف پیمانکار و کارفراا و بگذارد رنکاماپی اخلیار در است، شده یبین پیش کارفراا

 برای  فق  پیمانکار اوقت دفلر و کارگاه ایجاد  برای نیاز اورد های زاین تااین  نمایند ااضاء را سایت تحویل

  باشد ای کارفراا بعهده کارفراا اقدورات طد  در سایت احل در "C "ارطله

   نماید تحویل کارفراا هب او  شکل همان به عینا را شده گرفله تحویل نزای رکا پایان در است اکلف ارپیمانک 

 

  ...(و گاز برق، آب، مانند اتیامکان تامین) کارفرما تعهدات و کارها حشر -3 

 و تجهیزات ،              و گاز برق، آ ، اانند ااکاناتی تااین از اعم تسهیلات تااین در تعهدی هیچگونه کارفراا

     ندارد ایمنی تجهیزات و تاناااک 
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 چهارده  پیوست

 

 لی اجرای کار امه زمانی کبرن

 

 
 ی کارفرمای مورد نیاز از سواد فنبرنامه زمانی تحویل نقشه ها، مدارك و اسن

 نماید.می حویلتبه پیمانکار  سناد فنی موضوع قرارداد رانقشه ها، مدارك و ا یمانپرفرما همزمان با مبادله  كا

 
 کلی اجرای کار زمانیرنامه ب

تمه قرارداد به  تا خارارداد شامل خرید كالا و اجرای عملیات را از تاریخ شروع لف كارهای قپیمانکار مکلف است جزئیات مخت

 .  ددرداد خاتمه یافته و تحویل گرها در ظرف مدت قرار ه كاك بینی نماید ه مذكور پیش رتی در برنامصو
س از تائید و تصویب كارفرما جزو اسناد و  ین برنامه پی اجرایی منطبق با برنامه زمانی فوق بوده و اتفصیلظف به ارائه برنامه ر مواپیمانک

  .دهد بومدارك پیمان خوا 

مصالح  ی و ن، نیروی انساتكالا، كارها، ماشین آلا ین مه های زمانبندی تامبرنا به صورت خطی بوده و شاملاجرایی كار  برنامه تفصیلی

 می باشد.  تفکیکمورد نیاز به  
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 پانزده پیوست

 ست دوم د  یمانکاران فهرست فروشندگان و پ
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 هجده پیوست 

 فنیاسناد و مدارك 
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 نوزده یوست پ

 

ارز شیابی  ه نحوهیزات ، ل مصالح و تج ، حم مراکز بارگیری و تخلیه  

 صات بسته بندی و مشخمحموله ، 

 
 کليات  -1

 مي باشد.مانکار ده پيل و خارج بعهد نياز پروژه از داخموري هاتهيه و تامين كالاليت مسئو −

ن امر توسیط م جهت ايتجهيزات لاز ني وكه مي بايستي ماشين آلات، نيروي انسا بوده مسئوليت حمل كالا از مبداً خريد تا پاي كار بعهده پيمانکار −

 د.ن گردپيمانکار تامي

 ده دارد، قبل از خريد اقدام نمايد.را بعه آنها اصلي كه خريدر رابطه با تجهيزات ا درمرفخذ تاييديه فني كابه اپيمانکار موظف است نسبت  −

ئيديیه از تاتامين )پيوست شیانزده( پیس و منابع ست سازندگان فهر ژه را از يکي از سازندگان قيد شده درواز پرپيمانکار موظف است كالاي مورد ني −

 د.نمايفني كارفرما خريداري 

 ر سرتيپ شهيد رسولي( تنظيم شود.يمي اميپتروشرفرما )شركت مي بايست به نام كا يمهب  و كليه اسناد حمل −

ل رالعمن طبیق اسیتانداردها و دسیتوگهیداري آداشته ليکن ن علق ي و وارد كارگاه مي شود به كارفرما ترخريداكليه كالاهايي را كه توسط پيمانکار  −

ا كه بهر علتي در پروژه مصرف نمي گیردد، هايي ره كالاموظف است كليواهد بود. پيمانکار ر خکاان اندازي بعهده پيم راه هاي مربوطه تا زمان نصب و

د يا بعلت عیدم مفقو قرارداد و يا لوازم يدكي اي موضوعخشي از كالاهتي ب كارگاه خارج نمايد. چنانچه به هر عل زوقت ادر پايان كار بهنگام تحويل م

اقل زمیان ممکین آنهیا را بیه هیر طريیق ممکین د در حدنه خوف است به هزين صورت پيمانکار موظاي درد قابل استفاده گرد غير نگهداري صحيح

 شناخته خواهد شد. غيرمجاز از اين بابت وژه ي پيمان و يا تاخير در تحويل موقت پرات اجرجايگزين نمايد. ضمناً تاخيرا

 ن کالانو بود -2

ر صورتيکه مشخصیات فنیي كیالا و تجهيیزات و يا د هيزاتدن كالا و تج. در صورت مستعمل بواشدب  ليو غير مستعمل و اصنو  كليه كالا و تجهيزات بايد

ويض را تعی كارفرمیا ايین نیوع تجهيیزات بدسیتور  ار متعهد اسیتمانکت فني مورد درخواست كارفرما نباشد پيامشخص تخليه شده توسط پيمانکار مطابق

 .  پيمانکار خواهد بود هدهبعه د شده در اين رابطايجانمايد. كليه هزينه هاي 

 موله مشخصات مح -3

شیرح ذيیل حموله را به آن مموضوع قرارداد از مبدا مشخصات كامل  يكالا ار بايستي بلافاصله پس از انجام اقدامات لازم براي حمل هر محموله ازپيمانک

 .فاكس به كارفرما اطلاع دهد وسيلهكتباً يا در صورت فوريت ب 

 ه  نامارب  ف : شماره و تاريخال

 اميون در صورت حمل زميني (شماره كو يا نقليه )كشتي ب   : نوع وسيله 

 د    : قيمت محموله  

 تعداد بسته، وزن خالص محموله ،هيزاتهی  : نوع كالا و تج

 وله  ا و مقصد محممبد و    :

 رمحموله به مبادي يا گمرگ  رود ه: تاريخ پيش بيني شده و  ز  

 

 بسته بندی صحت -4

يیه لران كخواهد كرد كه از آسيب و فساد ضمن حمل مصیون باشید. پيمانکیار مسیئول جبی  ي آمادهبنحو ا براي تحويلكالاها و تجهيزات ر ليهك ارپيمانک

تصیرفات هیوا و دگي زگيري از نفیوذ رطوبیت و زنیگل جلوار كردن و نگهداري از قبيحمل، انببندي، بسته صحيحخسارت ناشي از هرگونه نقص در طرز 
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اشید خواهید ب فرمیا ارت را از طريق تعمير و يا تعويض )حسب مورد( بنحويکه مورد رضايت كاربران خسکار جبود و پيمان  و امثال آنها خواهد يگرد ايگازه

ن ا و ابزاري كیه ممکی مت هبي نصب و حمل خواهد شد و قسمناس هولت حمل روي چرخ يا شاسين براي سشين هاي سنگيو مانمود. درموارد لزوم ابزار 

مشیخص  وروشن بسته بندي مطمئن ديگري حمل خواهند شد و در هرحال بسته ها بايد بنحو وبي يا هاي چوند در صندوقر اثناي حمل مفقود شت داس

 نيسیاتهيه شیوند كیه بیه آحوي كيلوگرم بيشتر باشد بايد بن( 100ن غيرخالص آنها از يکصد )ئي كه وزهاا يا بستهدوقهعیییلامت گذاري گردند. كليه صن

آنهیا زيیان بخیش  حتیوايوارديکه اتصال چنگک جرثقيل به صندوقها و بسته ها به عللي فني بیراي مو در م نمود به آنها متصلوان چنگک جرثقيل را بت

گیردد سیر ميا طر، حمل و نقل آنهون خرثقيل متصل نمود بطوريکه بدنگک جان به آساني آنها را به چد كه بتوئلي تعبيه شووسا باشد بايد روي تجهيزات

يمانکیار در بسیته بنیدي يیا پقصیور ند كه با هرگونه  مقررات مورد لزوم حمل تطبيق نمايند. هرگاه در اثیر بندي شوبسته بايد بنحوي  و كليه محصولات

 هد بود.خوا ميل گردد پيمانکار مسئول آنما تحاضافي يا خسارتي به كارفرا هزينه ها يا بسته هندوقمشخص كردن ص

 

 ه ها بستی ارعلامت گذ -5

بطیور صیحيح و خوانیا روي  شیده وكلي هرمحموله اي بايد به رنگ قرمز به شکل مثلث با رنگ بادوامي رنگ  و بطور دوقهال هريک از صندو گوشه متقاب 

 شود:ل نوشته شخصات ذيییییسي مآنها به انگلي

..................  مقصید ................... ........................ام پیروژه  ...........  ن ..ه ...............شمارقرارداد  ..…………………ی شركت  ايراندولت جمهوري اسلامي 

 اي متريک(.  حدهواا يلوگرم، ابعاد ) ب .  ك.............................. ..... كيلوگرم وزن ناخالص....................الص ............................. وزن خ......شماره صندوق يا بسته 

 

 ه هامنضم به بست اسناد -6

نمايید تعيیين رفیي بسته و مشخصات ديگري كه محمولیه رامع ادوق يحموله اي بايد دو نسخه صورت بسته بندي كه در هر يک از آنها شماره صنبا هر م

ارج فیوذ نکنید درخی ه آب و رطوبیت درآن ن ي كی كتپاه و نسخه ديگر در بست بندي مذكور درداخل صندوق يابسته ه باشد. يک نسخه از صورت شده همرا

 نباشد. د شدنبسته به نحوي بايد ملحق گردد كه در اثناي حمل قابل جدا شدن يا مفقو ندوق ياص

 

 حمل و بيمه حمل -7

 ردد. ل گحم، وشش بيمه تمام خطرون پناً، هيچ كالايي نبايستي بدد. ضموري اسلامي ايران حمل گردراني جمهايست با كشتيمي ب كليه كالاها 

 

 کالا چگونگي تخليه -8

ي قیرار ظیاهريندگان كارفرما و مشاور میورد بازرسیي اسط نمدر محلهاي تعيين شده در كارگاه توسط پيمانکار تخليه گرديده اند، تو زاتي كهتجهي كالا و

 تمجلسد. امضیاء صیورظيم و امضاء خواهد شتن لاكا، صورتمجلس تحويل نشودو آثار خسارت در آنها ديده سالم در صورتيکه كالا ظاهراً  د گرفت وخواهن

ت( و پیس ي )تحويل موقندازواقعي كالا و تجهيزات در زمان راه ا لتحوي كالا به هيچوجه به منزله تحويل موقت يا قطعي كالا و تجهيزات نبوده وتحويل 

 فت.  تحويل قطعي انجام خواهد گر تمجلساز دوره تضمين و صدور صور
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 بیست پیوست 

 

 ردش کارها وه گحن

 
 . ( مورد بررسی قرار گیرد kick - off meetingین تیم پروژه و كارفرما )بجلسه  اولیندر  ش كارها نحوه گرد

 .گرددان تعیین می پیم شرایط عمومی مواد  ه گردش كارها طبق ونح -1

 ای، گددزارش هددایلهمرحل ترر كارفرما، جهت كنمشاوئی كار به صلاحدید نماینده اجرا مانکار موظف است در مراحلپی -2

Installation & Inspection Report  ( نسددخه تهیدده و بدده تائیددد 3و سددایر گزارشددهای لازم را در سدده )

 .ایدخذ نمرا از نماینده كارفرما ا حله قبلیار، تائید مردی ك كارفرما برساند و برای شروع مرحله بع اینده نم

 :مایدسال نرر تهیه و ارت كار در موعدهای مقشرفپیا یر را در ارتباط برك زیمانکار موظف است مداپ -3

 روز شددده بددرایبدده  مه كاری ماه آینددده ، برنامدده زمانبندددیا، برنیمانکار باید در پاپان هر ماه گزارش كاملی را شامل كارهای انجام شده پ

در چهار یاز برای ادامه كار د نورم  و تجهیزات موجود والح ارگاه، لیست ماشین آلات، مصدر ك   ار و صورت جلسات تهیه شده تکمیل ك 

لاع بددرای مشدداور كارفرمددا طدد جهددت اا ضمائم مربوطه نظیر عکس ها و نمودارهای پیشرفت قسمت های مختلددف كددار همراه بنسخه ( 4)

ننددد مشددکلات تددأمین ه مادر محل كار و خارج از كارگدداکلات پیشرفت كار، تنگناها و مشجزئیات  نین موظف استهمچ ارسال دارد و

نظور نماید. كاركرد روزانه ماشین آلات و لیست كدداركرد نیددروی انسددانی گزارش ما در ب و آزمایش رحمل و نصو مصالح،  زاتهیتج

ه در پایان كددار و تکمیددل ردد ك ه تعداد و به نحوی تهیه گش باید بی ضمیمه گزارس هار نیز باید ضمیمه گزارش فوق باشد. عکایمانکپ

 .ن دهدرا نشا ملیاتروند انجام عش كامل و گویایی از زارگ اًموضوع پیمان مجموعیات عمل

ر كپددی بدده مشدداو (4) سدداله ( را در چهددار 2لی و لوازم یدكی صلای اپیمانکار باید همه ماهه گزارش پیشرفت و ساخت كالای پروژه )كا

با  آخرین مکاتبه گان، شماره سفارش،زندساا روشنده و سازنده یام فحداقل حاوی شماره تقاضا، ن  باید ا ارسال نماید. این گزارشكارفرم

مه زمانبندی شددده حمددل كددالا، نحددوه حمددل ابرن  و سازنده، مراحل و نوع آزمایش های انجام شده، فوریت های تست مربوطه،روشنده ف

 .شدلا باایران و تاریخ دریافت كا كالا در ، محل دریافتكالا

مددی توانددد در صددورت تددأخیر در ارفرمددا اور ك سال گردد. مشدد به مشاور كارفرما ارو  یهتهید توسط پیمانکار ه باگزارش تراز كالا هر ماه

عواقب آن بدده عهددده خیرات و پیمانکار تأ طرف علام و در صورت عدم اقدام به موقع ازانکار ارسال گزارش فوق، كتباً مراتب را به پیما

 .هد بودر خواپیمانکا

 .مایدتسلیم نفرما به مشاور كاررائی هفته آینده را اج مهناپایان هر هفته، بردر  پیمانکار موظف است 

 ر تهیدده نمددوده منظونبار را در جداول مخصوص كه برای این ای از پیمانکار موظف است لیست اجناس و مصالح وارده به انبار و خروج 

پیمانکددار فق مشدداور كارفرمددا و تواو ر یه جدول فوق با نظه تهلیم مشاور كارفرما كند )نحوای تسگزارش هفتگی به روز شده  است، طی

 .باشد(می 

ایددد رش بمشاور كارفرما تسددلیم نمایددد. ایددن گددزا هه و ب( نسخه تهی3) سهکار موظف است در هر روز گزارش روزانة روز قبل را در پیمان

به كار پیمانکار در ده ماآ ات اجرایی موجود وجهیزز كاركنان و ماشین آلات و تملی ام شده در آن روز، صورت كاهای انجاشامل كار

 .مورد نظر كارفرما و مشاور كارفرما باشد اطلاعاتسایر كارگاه ها و 
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طور د و بو تائیدیه آن را اخذ نمایا اعلام مشاور كارفرمبه  مقدار مصرف مصالح تحویلی كارفرما را هروزانپیمانکار موظف است به طور 

ت مجلس هددای مددذكور ساس صوربر ا ائی پیمانکارگی به تراز مصالح نهسیدر د.مصرفی را تهیه كن صالحمرتب صورت مجلس مقدار م

 .خواهد بود

لاح و مورد مرجع ذیصاز طریق یک  نکاربه پیمان و سایر آزمایشات توسط پیما می منضزمایشات مندرج در شرح كار و مشخصات فنآ

  .انجام خواهد گرفتاو ن گاارفرما  یا نمایندور ك ق مشخصات فنی و تحت نظر مشاو طب تائید كارفرما

ی و مددورد تائیددد كارفرمددا لدد المل نترل كیفیت كالای خارجی پروژه را از طریق یک شركت معتبر در سطح  بینرسی و ك د بازپیمانکار بای

 انجام دهد

. ایدددنمل رخواسددت كارفرمددا عمدد بددق دخواست كنددد، پیمانکددار بایددد طرا درآزمایش مجدد بخشی از كار هر دلیل كارفرما به  انچهچن

  .كند، هزینه آزمایشات مزبور توسط كارفرما پرداخت خواهد شدتائید  ار راات نیز صحت ك چنانچه این آزمایش

، پیمانکددار بایددد رفرمدداآن صددورت بددا اخطددار كتبددی كااشد، در خیر افتاده به تأتشخیص كارفرما، آزمایشات بدون دلیل ب نا بهنانچه بچ

 .دشد، انجام دهارفرما تعیین خواهد ق ك ریط را ظرف مدتی كه اززم آزمایشات لا

 طریق كه صددلاح بدانددد آزمایشددات لازم را به هرمانکار در انجام آزمایشات مذكور قصور ورزد، كارفرما مجاز خواهد بود انچه پیچن

ز نماید و پیمانکار ا كسرر کااز مطالبات پیمان سری( بابت هزینه های بالا %15) درصد ربوطه را به اضافه پانزده نه های مام داده، هزیانج

  .تراضی نخواهد داشتگونه اعق هیچاین بابت ح

سددازنده  ه درشركتمایشات مربوطم آزاند، از كالای در حال ساخت و از انجادزم بكارفرما می تواند به هزینه خود در هر زمان كه لا

  .ردبازدید به عمل آو

  .مایداخل ایجاد ننار عادی پیمانکار تدد ك ونر انجام گیرد كه با نحویبازرسی و آزمایشات باید به 

ار ركت سازنده باید برنامه ریزی شده، چهشا در ه محل ساخت كالا خارج  از كشور باشد، هرگونه آزمایش بر روی دستگاه هچنانچ

  .ع داده شوداطلا آزمایش كتباً به كارفرما از شروع ( هفته قبل 4)

ام شددده باشددد، و چنانچدده نتیجدده بددول انجدد ابددل قتانداردهای قده براساس كدها و اسدد آم ملبعشات و بازرسی های زمایدر صورتی كه آ

( 2مدت دو )حداكثر ظرف  در وباید صا ( Test Certificate ) ی كالاسبازر آزمایش و بازرسی مورد قبول باشد، گواهی

كدده گددردد هیه و ارسددال كالا باید به نحوی تسی زرباقرارگیرد. گواهی  فرمامانکار در اختیار مشاور كاروی پیهفته از صدور آن، از س

   .ی آن برای تطبیق با استانداردها امکان پذیر باشدبررس

 

  ژهوول پرروش تحویل و تح -4

 

 : اساس کار تحویل و تحول 4-1

 یهددا گددروه  یته و نیدداز بدده سرپرسدد شددد یكارفرمدداوارد مرحلدده  یمانکارپاز  یو تحویل گیر یراه انداز تا پس ازکه پروژه عمداین نظر به

 پساست و  ماركارف به منزله تحویل موقت به یكارفرماگردد. شروع  یتحویل م كارفرماواحد  مقطع بهاین  لذا پروژه دردارد،  كارفرما

 .انجام خواهد شد یطعویل قكامل به عملکرد پروژه، تحاطمینان و  یص احتمالنواقمراحل لازم و رفع  یاز ط

مندرجات و مفاد مدارك پیمان است كدده بدده پروژه، تحول ظور تحویل و دود انتظارات، به منو حشده ن سنجش كار اجرا امیز و ملاك

ژه ه پرونسبت ب كارفرمانا انتقاد ر و احیاونه اظهار نظهرگ و پیمانکار به امضاء رسیده است و رمافكارت بین شرك  یعنوان دستور كار رسم



                                                                                         

  

70 

 

 

مددانع از انجددام امددر تحویددل و تواند  ی، نمكار باشد یائت مصوب و برنامه اجرتغییرا ی،است اولیه متقاضدرخودر این مقطع كه خارج از 

 .گردد كارفرماتحول پروژه به واحد 

 

 : یراه انداز یه ریزبرنام 4-2

جهت  پیمانکار،  روژه پ یو تکمیل فیزیک یاحتمال یبودهامربوطه، و رفع نواقص و كمزمایشات ژه و انجام آپرو یپس ازاتمام كار اجرائ

 مددی نمایددد . برنامدده و روش پددیش راه  یویل و تحول موقت كددار، اعددلام آمددادگژه و تحپرو یو راه انداز یلیات پیش راه اندازنجام عما

  .رددتحویل گ فرماكار باید قبلا تنظیم و به یو راه انداز یزنداا

صددورت وجددود  متی از كددار باشددد. درط به قسدد كل كار یا مربو یات برو تحویل و تحول ممکن اس یازه اندو را ینامه پیش راه اندازبر

و تحویل و تحددول  یراه انداز ی،انداز ش راه باشد عملیات پی یكارفرمارورت امر، با تایید هر قسمت از كار كه قابل خاص و ضرایط ش

 .صورت پذیرد یمانکارپو  كارفرماتائید و  یبا هماهنگ یپروژه بایست یندفاز بق پیدا كند. این تقسیم و تحق اندوت یمورد نظرمسمت ق

از آمدداده بددودن كلیدده  یتبایسدد  یو تحویل و تحددول مدد  یو راه انداز یامر پیش راه انداز یكارفرما برا ماكارفرز عوت اقبل از د ،ارپیمانک

اه و ر یازپددیش راه انددد یل هاالعمكار، دستور یایمن ی،ه اندازات رازات و سایر ابزار و امکانت و تجهیاز ماشین آلااعم لوازم و وسایل 

 یهاو گددو مدددارك ی،كارفرماو  یزمان راه انداز یستگاه ها ماشین آلات، قطعات یدك عات و دقط یاكاتالوگ ه ی،كارفرماو  اندازی

 .ایدحاصل نم كار اطمینان داركلازم آزمایش ها و سایر م ینامه ها

 

 : ول در امر تحویل و تحولمسئ یحدود وظایف واحد ها 4-3
 کاریمانپ

پروژه مطابق با شددرح نیدداز و مشخصددات كددار و  یو راه انداز یازراه اندپیش  ا رفع نواقص،پیمانکار در رابطه ب ییت هاو مسئول وظایف

و همچنددین  ینسانا یروو نی یآلات و وسائل ایمن و ماشین كه كلیه لوزماست باشد و موظف  یمربوطه م یتورالعمل هاسن و دمفاد پیما

از بروز هر گونه حادثه  یزم جهت جلوگیرلا  یها  یش بینیا كرده و پیدر چارچوب پیمان مه  را فرماكارمورد نیاز    یانانس  یآموزش نیرو

یمان فاد پم قانجام شده كه طب یت هارد فعالیدر مو ارفرماك و  یمانکارپ ی،آورد. در زمان راه انداز لبه عماز موارد فوق را  یو خطر ناش

بر اساس صورتجلسدده  یمانکارو پ ی نمایدائه مت لازم را ارانجام رسیده، توضیحابه  کارپیمانتحت نظارت  یایمنو با رعایت كلیه جواب 

 .دهد یتحویل م كارفرمابه  یندازاراه  تحویل و تحول، كار انجام شده را پس از

كددار در  یگن همدداهنباشد. لیک یم فرماكار پروژه بر حسب مورد به عهده  یندازخوراك در ارتباط با راه اه تامین از جمل یلیاتعم مانجا

رد نظر، لیسددت وم یفندر رابطه با انجام كار و خدمات و مشخصات  یود. در صورت مشاهده نواقصخواهد ب نکارپیمابه عهده این مورد 

شددده اقدددام  عیینت جهت اصلاح نواقص در مدت تظف اسظیم گردیده و پیمانکار موهیه و تنت یمانکارو پ رماكارف ایندگانآن توسط نم

تعیین  یو استانداردها یو خدمات مورد نیاز و مطابق با مشخصات فنرح كار ساس شكار بر ا یرامسئولیت صحت اج یكل  به طور  نماید.

شددرح ذیددل خواهددد  ول بهمانکار در امر تحویل و تحپی یت هاایف و مسئولیس وظاست. رئو رپیمان به عهده پیمانکا وبچردر چاشده 

  .بود

 .وژه پر یزیکمرحله تکمیل فی یهاییدتاخذ  -1

 .یدازرنامه راه انهماهنگ نمودن ب -2

 .مسئول و ابلاغ برنامه به آن ها یز واحدهادعوت ا -3

  .یانجام امر راه انداز تزم جهتهیه برنامه و تداركات لا -4
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 .كارفرماه ویل بحت ارك لازم جهتم مدتهیه و تنظی -5

 .رفع نواقص یپیگیرقص و تهیه لیست نوا -6

 .ول پروژه یل و تحفرم صورتجلسه تحو امضاتکمیل و  -7

 کارفرما

در جریان امددر و جزئیددات آن  یحو طرا یو تدوین كننده شرح كار مورد نیاز، از مراحل اولیه بررس كارفرماده ن نماینعنوا كه به ارفرماك 

در ورده و را بدده عمددل آ یره ادو یبازدیدددها یتواندددم یتلددف زمددانطع مخپددروژه در مقددا یر طول اجراد مانکارپی یا هماهنگه، بواقع بود

 .منعکس نماید پیمانکاربه یق مدیر پروژه كارفرما( )از طر كتبا نظرات خود را رارداد،چارچوب ق

 

 تحویل و تحول 4-4

مصددالح ذیددل نیددز بددر حسددب  ارك وبردار قرار گرفته، مدهره اختیار بپیمانکار در وسط ت یكه در مرحله پیش راه انداز یمدارك  بر وه علا

 :ددتحویل می گر كارفرما )كارفرما(بهل كار، زمان تحویل و تحو ، درمورد

 .ویل و تحولححله تتا مر (AS BUILT) كار اجراء شده  ینقشه ها رائه كلیه اسناد و مدارك وهیه و ات -1

 (1 ه )فرم شماره پروژصورتجلسه تحویل و تحول   -2

نواقص  ی،یمان، مدارك تحویلوژه ، پربوط به مشخصات پرات مبر اطلاعات مربوط بر اطلاع مشتملتحویل و تحول پروژه  جلسهصورت

. صورتجلسدده مددذكور یرسدددم كارفرما (رفرما)كاو یمانکاربور پس از تکمیل به امضاء پزباشد. فرم م یآنها م یپیگیرو نحوه الات و اشک

 .ار خواهد گرفتار قروقت بین كارفرما و پیمانکتحویل م ظیم صورتجلسهتن یمبنا

 : شدن ییاتآزمایش عمل  4-4-1

 .پذیرد یاحد/ تاسیسات طبق بند )هد( فصل دوم صورت مشدن و یملیاتجام آزمایش علسه تحویل و تحول انم صورتجاز تنظی پس

ل و صددحیح پددروژه و انجددام كامدد  یجددراخددود مسددتلزم اكدده )  operability Test شدن یمایش عملیاتزایس آصورت تائید نت در

ه موقت پایان كار واهینامدور گمبادرت به ص  ورتجلسه تحویل وتحولرعایت صبه مفاد پیمان و    توجهبا  كارفرمااست(    پیمانکار  عهداتت

 .شود یارسال م ارفرماك ع به از آن، جهت اطلا یو نسخه ا یدنما یپیمانکار م یبرا

  (PERFORMANCE TEST) ار یا كاراییام ك آزمایش حسن انج 4-4-2

روژه را پ یارایایش ك آزم پیمانکاربا نظارت  كارفرما، پروژه  با توجه به نوع ی،تمالتحویل موقت و رفع نواقص اح یگواهاز صدور  پس

 شیه نتددایس آزمددانانچدد برسدداند. چ پیمانکارمایش را به اطلاع زایس آنت یظرف مدت مشخص شده ا یمی بایست كارفرماانجام خواهد داد. 

 .(2نماید )فرم شماره  اعلام رپیمانکاكار را به جام تکمیل آزمایش حسن ان یبایستمی  اكارفرمی رضایت بخش باشد، كارآی

 یپیمددان باشددد پیمانکددار مدد  دل مفددااز عدم رعایددت كامدد  یایشات بدست آمده موفقیت آمیز نباشد و این امر ناشایس آزمكه نت یصورت در

 .هم گرددب فراه عمل آورد تا شرایط مطلونواقص ب لازم جهت رفعدات تمهی یبایست

  

 (یویل قطع)تح تائید پایان كار 4-4-3

در وضعیت و شرایط منطبق با اسددتاندارد مربوطدده بددوده و كلیدده نددواقص  یبایست پیمانام شده مورد انج یكارها ی،نگهدارن دوره پایا در

شده باشد. به منظور  فرماكارتحویل  (AS BUILT) یائاجر یها قیمانده نقشهو بامرتفع شده  یو مشهود در دوره نگهدار ه یماندباق

خود را انجددام داده و  یآخرین بررسی ها ی،هداردوره نگایان تا قبل از پ حداكثر كارفرماکال، قص و اشهرگونه ن عل از رفكام اطمینان
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 پددروژه  ،پیمانکددارمدت مذكور به  نواقص درت عدم اعلام صور نماید. ) در یاعلام م پیمانکارح به لاو اص آخرین نواقص را جهت رفع

 گردد.( یم یبدون نقص تلق

و  كارفرمددا( توسددط 3( )فددرم شددماره یحویددل قطعدد كددار )ت پایدداناعلام شددده  بیع كامل نواقص و معات به رفحصول اطمینان نسب از سپ

ار پیمانک یبرا یی تحویل قطعدور گواهنسبت به ص ماارفرك كامل سایر مفاد پیمان،  یز شدن اجراربا محگردد.  یتائید م یشزكت مجر

 .نماید یدام ماق
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PROJECT SPECIFICATION 

 
 

1. General Description and Extent of Work 
 

The contract works covered by this document consists of the installation of everything 
necessary for the satisfactory completion of the electrical installation for the Penta Erythritol 
Project. The work includes the installation of MCC panel,control system panel,local control 
panel,power & lighting panel,UPS & … panels signal,control & power cabling, conduits, wiring, 
cabling, power skirting, switch socket outlets, light switches, isolators, distribution boards, 
internal and external luminaries and wireways for lighting, telephone, F&G, PA & …systems  . 

 

2. Division of Work 
 

2.1 Penta Erythritol Contractor (PEC) 
 

The Contractor will be responsible for providing all the installation,pre commissioning , 

commissioning & start up procedures with all the related drawings requirements to 

complete the project according to the CLIENT & Penta Erythritol contractor supervision.  

 
2.2 Electrical equipment vendors (Sub Vendors) 

 

The coordination all the installation,pre commissioning , commissioning & start up 

procedures and job related to the electrical equipments with vendors. 
 

3. Contract Drawings 
 

The Penta Erythritol Contractor drawings will become the contract drawings and will be revised, 
amplified and  extended as necessary and in accordance with the final start up phase(As-Built 
Drawings). 

 
 

4. Cost Variations 
 

Scope of work changes will be calculated using rates included in the Bills of Quantities and the 
agreed “non scheduled item” rates. The cost of the remeasured work and scope of work 
changes is to be agreed no a monthly basis.  

 

 
5. Testing, Setting and Commissioning 
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The Contractor shall perform comprehensive quality control, pre-testing, testing, pre- 
commissioning and commissioning on all electrical systems in a systematic manner and in exact 
accordance with CIBSE Commissioning Codes, as follows; 

 

• CIBSE Code C – Automatic Controls; 

• CIBSE Code L – Lighting; 

• CIBSE Code M – Management; 

On completion of the project, the Contractor shall submit a typed commissioning report 
demonstrating that the services were commissioned in accordance with the CIBSE 
Commissioning Codes. 

 

The commissioning report shall include comprehensive records (dated and signed) of quality 
control, pre-testing, testing, pre-commissioning and commissioning on all electrical systems. 

 
The report shall include any requirements for future seasonal testing, a list of any outstanding 
issues, a list of changes made to the building as a result of the commissioning process, and a list 
of any recommended changes that should be made in the future. 

 
The commissioning report is to be included in the O&M documentation. 

 
Except where otherwise provided in the contract documents, the Contractor shall provide : 

 

a) A test schedule for each section of the works, system or item of equipment/plant to be 
tested, giving the time, date and place of the test, detailing the method statements and 
test procedure, the type and number of tests to be carried out, and the type, make and 
serial numbers of all test instruments that will be used. 

 
b) All labour, materials, power, fuel, accessories and properly calibrated instruments 

necessary for carrying out the tests. 
 

c) Health and Safety risk assessments and method statements for the tasks to be 
completed. 

 
The Contractor shall give 14 (fourteen) days notice, in writing, when any portion of the installation 
or plant is ready for testing. 

 

In the event of the plant or installation not passing the tests, the Employer shall be at liberty to 
deduct from the contract price, any reasonable expenses incurred in repeating the tests. 

 
The Contractor shall carry out preliminary tests necessary to satisfy himself that the plant, 
materials and equipment comply with the provisions of the contract and are in a suitable state to 
satisfy the requirements of the Specification. The Contractor is required to record these 
preliminary test results (in a manner to be agreed with the Engineer), and to submit one typed 
copy to the Engineer for comment, prior to the Engineer attending the acceptance tests. 

 

If the Contractor fails to undertake the acceptance tests within a reasonable period of time, the 
Employer may arrange to have the tests performed by another party. All tests so made shall be at 
the risk and expense of the Contractor. 

 
The drawings and specifications contain details of any specific equipment, tests and setting 
requirements. In general, however, the following should be regarded as a minimum requirement : 

 

a) Each circuit shall be checked for insulation resistance to earth and between phases and 
neutral, using a hand-cranked 500 volt megger. 

 
b) The earth loop resistance and circuit resistance of each circuit shall be checked, using a 

null balance megger or earth loop tester. 
 

c) The main earth system resistance shall be verified, using a hand- cranked null balance 
megger. 
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d) The on load volt drop and load balancing of all circuits and distribution boards shall be 
verified. 

 
e) The earthing of all water and waste pipes shall be verified, using a null balance megger. 

 

f) The lighting level in all areas shall be measured, using a suitable digital instrument. 
 

g) The value at which all earth leakage units trip when tested at each outlet position in turn, 
shall be measured. 

 
It is a requirement of this contract that the Contractor undertake all the above tests and submit the 
results in typed format on the test report (1 per distribution board) to the Engineer. The test report 
is to be attached to the certificate of compliance. 

 

The Engineer will subsequently request the Contractor to repeat all, or part, of these tests, during 
the final inspection prior to handover. 

 

The Contractor shall set all fault protection overload devices to the prescribed settings/levels, and 
to list these settings in the as built drawings and manuals. 

 
 

6. Approvals 
 

The drawings, documents and specification indicate the type, size and make of equipment, 
materials and components required. 

 
The Contractor will be required to supply, strictly in accordance with these requirements, unless 
otherwise approved by the Engineer. 

 

Approval, in all instances, shall be taken as formal approval, in writing, by the Engineer. Verbal 
approval will not be recognized and the Contractor will be held responsible for any subsequent 
costs or fruitless expenditure involved. 

 
 

7. Guarantees 
 

The Contractor shall provide for the contract period guarantee  of all labour, materials and 
equipment supplied in terms of this contract. 

 
 

8. Standards 
 

The latest editions and/or amendments of the following Standards and Codes of Practice are 

applicable: 

 
a) The Iranian Petroleum Standard (I.P.S.) Specifications, as applicable to this  

contract. 
 

b) N.F.P.A. standard specification and Codes of practice. 
 
 

c) I.E.E.E. Standard Specifications and Codes of Practice. 
 

d) I.E.C. Standard Specifications and Codes of Practice. 
 

e) The British Standard Specifications (B.S.S.) and Codes of Practice.  
 

9. Materials and Equipment 
 

The materials and equipment shall be of Vendor List manufacturer and of the same make 
and type throughout the installation. 

 

Where materials and equipment are specified by name, make or type number, alternatives will not 
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be considered, unless it is to the Employer's advantage. 

 
 

10. Equipment Delivery 
 

The Contractor shall place orders timeously for all materials and equipment. The responsibility for 

verifying delivery times of items specified rests solely with the Contractor 

 
In this regard, the Contractor's attention is directed to long lead items 

 

11. Drawings, Samples, and Operating Manuals 
 

11.1 Installation and Shop Drawings & Samples 
 

Installation and shop drawings are drawings, diagrams, illustrations, Schedules, 
performance charts and information brochures which are prepared by the Contractor or 
his suppliers, to illustrate some detailed engineering or installation aspect of the works. 

 
Samples are physical examples, provided by the Contractor or his representative and 
suppliers, illustrating the intended quality and type of materials, equipment and 
workmanship, and to establish standards by which the works will be judged. 

 

The relevant sections of the specifications indicate specific installation/shop drawing and 
sample requirements. The Contractor shall allow for the production of such additional 
drawings and information as may be necessary, from time to time, to illustrate compliance 
with the specifications, installations, method/procedure, or engineering aspects. 
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Samples and mockups will be required for all aesthetically prominent accessories or 
installations. 

 
The Contractor shall inspect all drawings, including structural and other services, 
installation, shop and design drawings, pertaining to the works, and shall make the 
necessary allowance in the tender price for the minor extras and omissions which might 
occur as the result of these final detailed co-ordinated installation and shop drawings. 

 
The Contractor shall review, stamp with his approval and submit with reasonable 
promptness, and in orderly sequence so as to cause no delay in the work, all drawings 
and samples required by the contract documents. 

 
At the time of each submission the Contractor shall inform the Engineer, in writing, of any 
deviation in the installation and shop drawings or samples, from the requirements of the 
contract documents. 

 
By submitting installation and shop drawings and samples, the Contractor thereby 
represents that he has determined and verified all field measurements, field construction 
criteria, materials, catalogue numbers and similar data, and that he has checked and 
coordinated each installation and shop drawing and sample, with the requirements of the 
works and of the contract documents. 

 

The Engineer will review drawings and samples with reasonable promptness, but only for 
conformance with the design concept of the project and the contract documents. 

 
The Contractor shall make any corrections required in terms of the Specification, and 
shall re-submit the required number of corrected copies of drawings or samples. The 
Contractor shall direct specific attention, in writing, on re- submitted installation and shop 
drawings, to revisions other than the corrections required by the Engineer on previous 
submissions. 

 
The Contractor shall submit drawings for review, at least 6 (six) weeks in advance of the 
required ordering, manufacturing or installation dates. 

 

The reviewing of drawings or samples by the engineer shall not relieve the Contractor of 
responsibility for any deviation from the requirement of the contract documents including 
compliance with program, responsibility for errors or omission in the drawings or samples, 
etc. 

 

11.2 Record Drawings 
 

Record drawings shall be maintained on a current basis as work progresses. Site 
inspections shall include a review of the record drawings, for the area or equipment 
inspected. 

 
The Contractor shall be provided with a set of prints to be kept by him on site and 
dimensioned by the Contractor showing the exact locations of all electrical equipment, 
cast or built in conduits, sleeves etc. 

 
The positions of all cables, sleeves, conduit, service routes, joints etc. shall be 
dimensioned on a triangular basis. 

 

Prior to commissioning and handover, the Contractor shall provide a complete set of 
record drawings, cross-referenced to the Operating and Maintenance Manuals where 
necessary, and in sufficient detail to enable the employer to carry out proper 
maintenance, and to facilitate subsequent alterations and additions to the system. 

 
Drawings, Legends, Schedules, Diagrams, intended for framing and wall-mounting, shall 
be of the fade-free, black ink on a transparency, or photographic type. 

 
11.3 Operation/Maintenance Manuals 
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The operation and maintenance manuals shall contain all information required to enable 
the safe and efficient operation and maintenance of all systems associated with each 
building. 

 
3 Separate manuals shall be produced, one for common services, and one for each 
building. 

 

Prior to commissioning, the Contractor shall submit a draft copy of the indexed, loose-leaf 
manuals, containing complete operating and maintenance instructions for all mechanical 
and electrical systems specified under this contract. 

 
Manuals shall be hard covered, at least A4 in size, and must be provided with transparent 
plastic over-covers and reinforcing ring binders, for each page. 

 
Post commissioning and handover, the Contractor shall provide three copies of indexed, 
loose-leaf manuals, and electronic copy (CD/DVD) containing complete operating and 
maintenance instructions for all mechanical and electrical systems specified under this 
contract, including comprehensive testing and commissioning records.. 

 
All manuals must lie flat when open. 

 
Content shall be printed. Photocopies from product brochures will not be accepted. Only 
information relevant to this contract should be included 

 

The scope of content should include; 
 

Contractors and specialist suppliers contact 
Emergency contact details 
Health and safety documentation 
Project Systems description 
Modes of operation including emergency procedures and call out personnel 
Maintenance instructions and schedules and fault finding advice 
Asset register 
Equipment schedules 
Advice on disposal 
Software schedules and licenses 
Parts identification and recommended spares 
Guarantee information with work/inspection/maintenance required to ensure 
guarantees are not nullified 
Manufacturer’s technical literature. 
Test Certificates - Refer to “Typical Test Report” 
Commissioning data / report 
Certificates of compliance per distribution board 
Statutory certification 
Copies of standard A4 Distribution Board Legend cards. 
Staff competency requirements and system training records 
Record drawings 
Modification information 

 
Note: Certificates of compliance to include the relevant Test Certificate 

and legend card. 
 

11.4 Logbooks 
 

Logbooks shall be provided in each plant room, and must be at least A4 in size, typed 
and feint-line ruled, to provide the following columns and column headings on each 
page: 
a) Date. 

 
b) Description of Work. 

 
c) Artisan's Signature. 
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c) Time Spent. 
 

The logbooks shall be provided prior to commissioning and start-up of the plant, are to be 
kept up-to-date by the Contractor, from date of handover of the plant. 

 

All manuals and logbooks must lie flat when open. 

 
 

12. Training 
 

Prior to handover, the Contractor shall conduct comprehensive training sessions for each installed 
system to minimum three client representatives to enable proper running and maintenance of the 
installed systems. 

 
Proposed training times shall be submitted by the Contractor at least two weeks prior to the 

proposed date, and shall be agreed upon by both parties. 
 

The training shall include, but not be limited to the following: 

 
Review of Design Intent; 
Review of O&M Manuals; 
Systems set-up and configuration; 
Modes of Operation of the System; 
Occupational Health and Safety Issues; 
Systems preventive maintenance and troubleshooting. 
Obtaining and addressing occupant satisfaction feedback. 

 
Training sessions shall be documented and submitted with the handover documents for 
reference. 

 
Separate training sessions shall be conducted and documented for each portion of works. 

 
 

13. Registered Personnel 
 

The Contractor shall have enough  installation electrician and engineer in full time employment 

assigned permanently to this project. 

 
The Contractor shall appoint an approved inspection authority who shall certify compliance from 

commencement to commissioning of the electrical installation as per the requirements of section 

5.5 of the Certificate of Compliance. 

 
Proof of these aspects shall be submitted with the completed tender document. 

 
 

14. Service Conditions 
 

14.1 Normal Service : As scheduled. 
 

14.2 Maximum ambient temp. : +45°C 
 

14.3 Minimum ambient temp. : -6°C 
 

14.4 Humidity : Max. Humidity: 95% 
 

14.5 Rain fall : Med. in winter months, low in summer months. 
 

14.6 Atmosphere : Corrosive 

 
All equipment and materials shall be suitable for the climatic and environmental conditions 

pertaining to coastal conditions. 
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Metalwork exposed to water, water vapour and the weather shall be stainless steel or protected 

against corrosion to the approval of the client. 

 
Contact between dissimilar metals shall be avoided. As a minimum, the following electrode 

potentials shall not be exceeded. 
 

a) for connections exposed to the weather, salt water vapour or salt water, 0,25V. 
 

b) for connections of interior parts subjected to condensation but not contaminated 
by salt, 0.50V. 

 
 

15. Electrical Supply System 
 

The Supply Authority Electricity Grid consists of system voltages of 33kV; 400V 3-phase CNE 
and 230V single phase (50Hz) 

 

15.1 Supply Technical Data 
 

System Voltage : 33,000V ±10% / 400V ±10% as applicable 

Rated Frequency : 50Hz 

Phase rotation : 3 phase, RWBR (clockwise) 
 

  
 

16. Electricity Supply Authority 
 

The Contractor shall Supply his power requirement. 
 

The installation shall comply with the Supply Authority's requirements in all respects and good 
engineering practice. 

 
 

17. Earthing 
 

All cable containment exposed metal work is to be earthed and earths are to be continuous for the 
length of the run and include all bends. 

 

All circuits are to be provided with a separate earth wire as specified in the related document. 
 

Circuit earths and earth loop impedance must all be verified and the Engineer informed so that 
satisfactory operation of protection devices can be checked. 

 

a) Earthing conductor system 
 

The total earthing system of any electrical installation shall be in accordance with related 
document 

 1. Earth conductors shall be stranded copper with green PVC insulation installed on a 
radial arrangement from each distribution board, with no T joints or interconnection of 
circuits. 

 

b) Sub-Distribution Boards 
 

A separate earth connection shall be provided between the earth busbar in each sub- 
distribution board and the earth busbar in the Main LV distribution board. These 
connections shall consist of PVC insulated stranded copper conductors installed along 
the same routes as the supply cables or in the same conduit as the supply conductors. 
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c) Ring Mains 
 

Common earth conductors may not be used where various circuits are installed in the 
same wiring channel. 

 

d) Clean Power Earthing 
 

Earthing for the reticulation of clean power circuits shall follow the following rules: 
 

i) All sub-distribution boards containing clean power circuits shall be provided with a 
clean earth bar, completely insulated from the rest of the board and domestic 
earthing systems. 

 
ii) PVC-insulated earth conductors shall be used throughout for the clean power 

system. These conductors shall be fixed to the clean earth bars by means of lugs 
and bolts, always ensuring that the connections are completely insulated from 
domestic earth components. 

 
iii) Clean power earth conductors shall always be installed in radial fashion and no 

earth loops shall be formed. 
 

iv) The Contractor shall ensure that complete isolation is maintained, at all times, 
between clean earth conductors and terminations, and the domestic earth 
system, particularly at equipment boxes and sockets. 

 
v) The Contractor shall also ensure that connectors, plug boxes, female sockets, 

etc., used for clean power circuits are adequately designed to provide complete 
isolation from the domestic earth system. 

 
vi) It will be expected of the Contractor, as part of hand over procedure, to 

demonstrate adequate isolation, (better than 1 Ohm), between all clean earth 
points and the remainder of the domestic earth system. 

 
 

18. Bonding 
 

The Contractor shall cross bond and earth all metallic services in the vicinity of electrical 
equipment and circuiting including hot and cold water pipes, waste and drain pipes, ceiling grids, 
cable trays, hand rails etc. The earth loop impedance to the furtherest point from local distribution 
board of all metallic services shall be checked and submitted to the Engineer for approval. 

 
a) Steel Pipes 

 

All steel pipes shall be connected with solid 12mm x 0.8mm perforated or solid copper 
strapping to the nearest distribution board. The strapping shall be fixed to the pipe work 
with brass nuts and bolts and against walls with brass screws at 150mm centres. 

 

In all cases where steel pipes are positioned within 1.5m of distribution boards, an earth 
connection consisting of copper strapping shall be installed between the pipe work and 
the board. In vertical building ducts accommodating steel pipes and electrical cables, all 
pipes shall be earthed at each distribution board. 

 
 
 

19 Lightning Protection 
 

The Contractor shall arrange for the specialist lightning protection contractor to undertake a 

survey of the existing installation and report on the findings. 
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20. Surge Protection 
 

20.1 Power Systems Protection 
 

a) Protection against lightning: All Structures shall be protected with a 1.2/50 µS 
surge protection device on all phases and neutral at the building main switches 
at 400/230 Volts .Connection method is to be Type 1 for TNS earthing systems. 

 

b) Protection against surges: All Structures shall be protected with 8/20µS surge 
protection device on all phases and neutral at the building main switch/s 400/230 
Volts in accordance with IEC 61643-1. Connection to be Type 1 for TNS earth 
systems. 

 
20.2 Electronic Systems Protection 

 

Surge protection to electronics installation shall be supplied and installed. 
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21 L.V. Distribution Board & Motor Control Centre  
 

21.1 Scope 
 

The specification covers all low voltage Switchgear and control gear assemblies. 
 

21.2 Standards Requirements 
 

Low Voltage Switchgear and Control Gear Assemblies, are to be manufactured in 
accordance with IEC 60439-1 . 

 
With regard to the above specification the following applies to the manufacture of the 
distribution boards. 

 
21.3 Board Construction and Design 

 

21.3.1 Construction 
 

a) Floor standing multi cubicle type assembly/unless otherwise specified 
 

b) Stationary indoor installation 
 

c) IP54 unless otherwise specified 
 

d) Form 2b unless otherwise specified (Terminals in cable chamber for 
outgoing conductors, per functional unit, to be individually shrouded with 
5 mm thick transparent polycarbonate cover) 

 

e) Naturally ventilated 
 

f) Physical Dimensions 
 

1) Dimension as shown on layout drawings 
2) Cable entry Top entry via a 300 mm wide cable entry 

cover along the full length of the 
distribution board 

 
21.3.2 Electrical Characteristics 

 

a) Operational Voltage 400 Volts phase to phase 
230 Volts phase to neutral/earth 

 
b) Insulation Voltage 1000 Volts phase to phase 

600 Volts phase to earth 
 

c) Impulse Withstand Voltage 2 500 Volts phase to phase 
 

d) Rated short time withstand current (fault level) as shown on the single 
line diagrams 

 

e) Rated peak withstand current is to be in accordance with IEC 60439-1. 
 

f) Cross sectional area of protective conductors with regard to thermal 
stresses due to current of short duration are to be based on a duration of 
0.1 seconds. 

 

g) Earthing system : TN-S 
 

Note: Rated currents of circuits and electrical equipment as shown on the 
drawings 
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DO NOT take into account the derating of such circuits and electrical 
equipment due to temperature rise. 

 
21.3.3 Environmental Conditions 

 

a) Maximum air temperature (at any point) within the distribution board is 
not to exceed 10°C above ambient of 45°C maximum and an average of 
35°C over a 24 hour period. 

 
Note: Should the heat rise within the distribution board exceed the above limits 

due to the limitations of the room size etc. tenderers are to advise the 
anticipated heat rise in each cubicle. 

 

b) Relative humidity – As per IEC 60439-1. 
 

c) Pollution degree 3 applies 
 

d) Installed at sea level/inland as applicable 

 
 

21.3.4 Testing 
 

a) Tenderer to advise whether distribution boards are fully type tested, 
partially type tested or specially type tested assemblies. Compliance/non 
compliance is to be indicated. 

 
b) Routine tests are to be carried out at the place of manufacture and 

repeated on site. 
 

21.4 General 
 

The following general requirements are to be complied with provided they do not conflict 
with the above requirements. Any conflicts are to be advised by the tenderer at the time 
of tender. 

 

21.4.1 Enclosures 
 

Enclosures for distribution boards and control panels shall be wall or floor 
mounting as indicated, shall be engineered to accommodate the necessary 
equipment specified and to comply with this specification. 

 

The minimum thickness of the chassis and partition metal work shall be 1,5 mm 
for assemblies not exceeding 0,75 m² or 2 mm for larger panels. Thicker sheets 
shall be used for very large panels and where the weight of the equipment would 
cause buckling or vibration. 

 
Lap welding of panels and boxing of sections, is unacceptable unless specifically 
approved. Bolted stiffening channels and braces are acceptable. 

 
Completed sheet metal enclosures shall be free, internally and externally, from 
burrs, sharp edges and blemishes. A removable steel base frame shall be 
allowed for floor mounting boards. Removable lifting eyes shall be provided for 
heavy panels. 

 
All switchboard covers/doors are to be of the hinged type. Covers which have to 
be lifted out of position are unacceptable. 

 

Main switchboards and motor control panels are to be extendable in both 
directions. 

 
Unless otherwise specified, all wall mounting boards shall be front access only, 
and shall be manufactured in two parts : 
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a) a rear chassis, either built into or attached to, the supporting wall; 
 

b) an outer panel, secured to the chassis on completion of the work, and 
readily removable from it. 

 

The chassis will be manufactured from zinc coated mild steel, zintex steel, other 
approved method of electro galvanised mild steel or 3 CR12. The chassis shall 
have suitable knockouts, along the top and bottom panels, for the terminations of 
all conduits, in not more than two rows. A feeder cable entry knockout shall also 
be provided, suitable for the feeder cable rating indicated on the drawings. 

 
The outer panel, secured to the chassis by means of adjustable bolts, carrying 
the equipment trays, the busbars and the wiring harness, is to be securely 
supported. 

 
21.4.2 Painting 

 

Tenderers following paint specification as a minimum  requirement; 
 

The surface is to be prepared prior to painting by phosphatisation 
cleaning/degreasing treatment. The surface is then to be coated with an etching 
primer, followed by a base coat and an epoxy polyester powder coating to a 
minimum thickness of 110 µm. 

 
The colour of the finishing coats shall be decided at the time of shop and 
installation drawing approval. 

 

Any on site paint damage to be treated and touched up immediately. 
 

21.4.3 Accessories 
 

Hinges shall be of the brass lift off type. Door/cubicle catches shall be of the 
Barker Nelson type provided these meet the standard specification. Rear covers 
to be hinged and locked by electrical panel key and shall not be secured by 
screws or bolts. Weld-on type hinges and door locks will not be acceptable. 

 

Door opening, closing, latching and de-latching operations shall be smooth and 
quick, whilst ensuring proper compression of the sealing gaskets without 
damaging or marking the paintwork or corrosion-resistant surface of the Board. 

 

Sealing strips and gaskets shall be made of durable, non-hardening synthetic 
rubber or other suitable material. Care must be taken to ensure that even 
pressure is exerted along the entire length of the gasket, and that neither 
deflection nor buckling of panels occurs when the gasket is compressed. 

 
For switchboards intended for use indoors, and for external use in areas remote 
from the coast (100 kms), bolts, nuts and washers shall be cadmium-plated, 
electro-plated or galvanised. 

 
For switchboards intended for use outdoors, the minimum corrosion specification 
for all nuts, bolts and washers shall be 316 L stainless steel. Busbar bolts must be 
high tensile steel type, complete with lock- nuts and lock washers. To avoid 
damage to the paintwork, screws, bolts, door locks, etc., must not be in direct 
contact with painted surfaces. 

 
The use of self-tapping screws is unacceptable. All tapped holes in metalwork 
shall have a minimum tapped thread length equal to the diameter of the tapped 
hole. All concealed/inaccessible nuts are to be of the permanently captive type. 
The electrogalvanised caged nut is unacceptable. 
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Tapped holes shall have the exposed metalwork protected against corrosion by 
the application of a suitable inhibitor over the tapped area, such as Tectyl or 
copperslip. 

 
21.4.4 Cabling, Wiring and Busbars 

 

The main busbars (including the neutral) shall be installed together along the top 
(wherever possible) of the switchboard, and along its full length. Busbars 
connected to C.B. stubs are to be sized and connected in accordance with the 
C.B. manufacturer’s requirements. 

 

All outgoing circuit breakers on main switchboards shall be connected to vertical 
busbar droppers with copper busbar tails. Busbar tails to be shrouded. 

 
Busbar droppers from the main busbars to be segregated from cable chamber. 

 
All outgoing circuit breakers on main switchboards shall be fitted with copper 
busbar tails to facilitate cable terminations in the cable chamber and not on the 
circuit breaker. Busbar tails shall be shrouded. 

 
Spare spaces shall be fitted with copper busbar tails (load and supply side) for 
future connection. 

 

Phase identification shall be Red, White, Blue, reading top to bottom, left to right, 
and from front to back, when facing the front face of the board. 

 
The insulation of the busbars and conductors shall not be stripped beyond the 
leading edge of the connection /terminal in which it has to be accommodated. 
Stripping shall be carried out without damage to the conductor, by means of a 
cable stripper. 

 
Crimping lugs and ferrules shall be used for connection into equipment not 
provided with screw-type compression terminals. All crimps of conductors 35 
mm² and above are to be subjected to test crimps. 

 
All wiring and terminations shall be readily accessible. Under no circumstances 
may terminal rails be fixed to the D.B. tray or the side panels of the D.B. tray or 
the side panels of the D.B., or located close to live terminals, or positioned behind 
wiring run to equipment in the board. 

 
The wiring shall be carried out neatly, along perpendicular lines, and it shall be 
accommodated in enclosed wiring channels. 

 
The wiring shall not preclude the removal of, nor block the access to, any 
component. 

 

Insulated conductors shall not be bunched together in order to avoid heat 
accumulation within the core of the bunch. If bunching of conductors in 
unavoidable, the conductors should be de-rated in accordance with the relevant 
Code of Practice, control and indication for the Wiring of Premises or BS7671. 

 
Sub-distribution circuits protected by HRC fuses need only be rated for the 
maximum prospective asymmetrical fault level possible when the largest fusible 
link is installed in the fuse base. 

 
The minimum conductor area of any wiring shall not be less than 2,5 mm² and no 
hard drawn copper wiring is to be used within the board. All wiring is to be of the 
tinned, fine stranded flexible type. 

 
All wiring within boards is to be insulated. No B.C. wiring is permitted for either 
phase neutral or earth wiring; the earth bar being the exception. Single phase 

  distribution boards shall be wired in red and black PVC insulated conductors.  
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Three phase distribution boards shall be wired in red, white and blue, black and 
green PVC insulated conductors. 

 
Control panels and motor contactor boards shall be wired on the power side, with 
red, white and blue insulated conductors. Live control wiring shall be orange. 
Unearthed and DC control wiring shall be grey. 

 
Neutral connections shall be black, this colour must not be used for any other 
connection. Earth wiring shall be insulated green, or striped green-yellow, 
conductors. 

 
Cable colour coding shall be discussed with the Engineer when foreign 
equipment, wired to different standards, is to be incorporated in the installation. 

 
21.4.5 General and Installation Arrangement Details 

 

Large air circuit breakers and switch fuse units shall not be positioned at high 
level, unless facilities are provided to assist maintenance staff in withdrawing 
these units. 
The arrangement shall be such that sufficient space exists between adjacent 
items of equipment for the installation of incoming and outgoing conductors and 
for heat dissipation. 

 

Moulded case circuit breakers in main switchboards shall be mounted side on. 
 

The Board shall be of sufficient dimension to allow the installation of all 
equipment specified and any future equipment indicated on the drawings, without 
unduly restricting the access to, and the clearance between, the various rows. 

 
Particular attention shall be paid to the accommodation and bending of incoming 
and outgoing conductors within the enclosure, and the working space necessary 
for making off the cables, installing the lugs and connecting into the equipment. 
Suitable provision shall be made for vermin-proofing the cable entries and 
earthing the armouring. Busbar bending radii shall not be less than the minimum 
permissible for the thickness of busbar being used. 

 
Control/metering fuses or circuit breakers shall be base mounted on the relevant 
busbar. Unprotected wiring may not be run off busbars or from C.B. power 
terminals to remote fuses/equipment. These fuses/circuit breakers shall be easily 
accessible and completely safe for maintenance staff to service and repair. 

 
Ring type current transformers shall be insulated from the busbars and fixings 
making electrical contact with the bar must be total shrouded and locked into 
position with lock nuts. Current transformers around different phase may not 
touch each other. A minimum clearance of 50 mm is to be maintained between 
adjacent CT’s, and between CT's and adjacent busbars. 

 

In general, main switchboards shall be arranged such that it is possible to make 
off and terminate cables and install additional switches, without any risk of 
coming into contact with live conductors. 

 

Main switchboard panels shall be of uniform width, with not more than two size 
variations, i.e. 600 mm and 750 mm. 

 
Single phase sections of three phase boards shall be separated from each other. 
Lighting on the left-hand side and single phase power circuit on the right-hand 
side or lower section or top section. Three phase power circuits are to be grouped 
together and be remote from the above single phase circuits. Extra space for 
future circuits shall be allowed for, as specified. Covers are to be provided over 
spare spaces. Similar provision for future circuits shall be made on the busbars, 
neutral and earth bars. 
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All parts of the distribution board metalwork shall be electrically continuous, and a 
suitable stud shall be provided for the earthing of the enclosures. 

 
Particular attention shall be paid to the earth continuity of removable and hinged 
access panels, particularly those carrying supervisory and control equipment. 
flexible copper straps may be used for the purpose of ensuring the earth 
continuity between the board and the panels. 

 
A removable facia cover shall be provided behind a hinged door through which 
toggles and other operating handles shall project and fixed by means of suitable 
fasteners. This plate shall be supported so that its replacement and removal is 
easily achieved without having to manoeuvre the plate so that fasteners can 
engage. 

 
All wiring terminations and connections shall be made behind the facia plate and 
shall not be accessible without its prior removal. The board shall be designed so 
that the switch toggles, instruments, etc., are easily accessible to operators of 
average height, (i.e. upper edge of equipment shall not be higher than 2 m or 
lower than 0,25 m above floor level) unless otherwise specified. 

 
LV main and sub-distribution boards and motor control panels shall be erected, 
installed and commissioned in the positions shown on the drawings. 

 

During transport to site and installation, the boards shall be protected against 
mechanical damage and vibration. 

 
Boards shall not be moved on to site, nor be installed, until all building services 
and finishing trade work has been completed in the room or vicinity of where the 
boards are to be installed. If boards are installed prior to this the entire unit in 
each case must be shrouded in PVC bubble type wrapper. 

 
The boards shall be installed in such a manner as to facilitate extensions, 
maintenance, testing and repair work, with easy access to cable 
entries/terminations, current transformers, potential transformers, small wiring 
terminal boards and relays, and busbar connections. 

 

21.4.6 Installation/Shop Drawings and Samples 
 

Drawings of all equipment shall be submitted to the Engineer, in triplicate, for 
approval, at least 6 (six) weeks in advance of the latest manufacturing 
commencement date. 

 
As a minimum, the shop drawings shall indicate: 

 
a) Busbar and dropper bracing and support details, including actual or type 

test certificate from an accepted testing station, in substantiation of short 
circuit capacity and withstand capability of the system. 

 

b) Temperature rise calculation for each cubicle based on all circuits are 
equipment (including space for future) to be installed in the cubicle. 

 

c) Main and distribution busbar section and size including selection/sizing 
criteria and calculations in substantiation of the full load rating (including 
derating for temperature rise limits and sizes/connection details to circuit 
breakers). 

 
d) Equipment selection to achieve full load rating requirements shown on 

drawings to accommodate derating for temperature rise. 
 

e) Time current characteristics of the incoming and outgoing circuit breakers 
and switch fuse units on transparent drawing paper to facilitate super 
position of the characteristics on one another. 
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f) Fully dimensioned and detailed equipment layout/front elevation and 
sectional side elevations. 

 
g) Details of construction, compliance with IP rating, access and cable 

termination facilities etc. 
 

As a minimum, the dimensioned installation drawings shall indicate: 
 

h) Position of switchboard relative to cable trenches, cable trays, adjacent 
wall and equipment. 

 

i) Surrounding clear space between walls and adjacent equipment for 
access and maintenance purposes. 

 
j) Cable entry details and cable routing and crossover aspects when 

entering the board. 
 

k) Details of supports across trenches and the interface between the cable 
trench covers and switchboard. 

 
The record drawings and manuals shall comprise the relevant final as approved 
and installed installation and shop drawings. The maintenance and fault finding 
manuals shall be explicit, shall cross-reference to the drawings, schematics and 
control logic diagrams, and shall provide full maintenance details, requirements, 
methods and schedules for each and every type of device employed. 
Furthermore, the manual shall contain spare parts lists and numbers, for all 
equipment. 

 

21.4.7 Typical Arrangement Drawings 
 

Arrangement drawings are included as a guide, and illustrate the desired 
arrangement concepts. In pricing and engineering the boards, cognisance must 
be taken of the actual constraints imposed due to the size and type of equipment 
to be accommodated, the location of the board within the building, the manner of 
installation, number and size of the circuits, cable entries, access and routing 
limitations within the building. 
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21.4.8 Labelling 
 

All labels are to be of the traffolite type and fixed to the board with nuts and bolts. All 
internal control and indication components are to be labelled and correspond to the as 
built drawings. 

 

21.4.9 Trench Boxes 
 

Wherever necessary, cable trench covers must be cut to size and replaced to fit snugly 
around floor standing boards. 

 

21.5 Witnessing of Tests 
 

The engineer reserves the right to be present at any of the tests specified (factory or site 
tests). The Engineer shall be notified in time (2 weeks notice) to enable him to attend the 
tests should he wish to do so. 

 
The tenderer shall replace any part of the Distribution Board should it be found not 
compliant with the specification, during tests or inspections. The replacement of any 
parts shall be for the Tenderer’s cost. 

 
No Distribution Board shall be dispatched from the manufacturer’s works without the 
Engineer’s approval of its testing and overall quality. 

 

21.6 Test Certificates 
 

Two copies of test certificates shall be supplied to the Engineer prior to the equipment 
being delivered to site. 

 

A copy of the factory and on site test certificates shall be incorporated into each 
maintenance manual. 

 
A copy of the As Built shop drawings (including any on site modifications) and wiring 
diagrams shall be incorporated into each maintenance manual. 
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SCHEDULE OF TESTS FOR COMPLIANCE WITH FULLY, PARTIALLY AND SPECIALLY 
TYPE TESTED ASSEMBLIES TO BE COMPLETED BY TENDERER, 

SUPPORTING DOCUMENTATION TO SUBSTANTIATE EACH 
OF THE FOLLOWING TESTS ARE TO BE SUBMITTED AT TENDER 

 

 

 
No 

 
 

Characteristics 
to be checked 

Type Tested Assembly 
(TTA) 

Tenderer to confirm 
compliance with the 
following type tests 

Partially Type Tested 
Assembly (PTTA) 

Tenderer to confirm 
compliance by type test, 

calculation or visual 
inspections 

Specially Type Tested 
Assembly (PTTA) 

Tenderer to confirm 
compliance by type test, 

calculation or visual 
inspections 

 
 

 
1 

 
 

Temperature 
rise limits 

 

Verification of 
temperature rise 
limits by test 

 
YES 

 
Verification of 
temperature rise limits 
by test or extrapolation 
from type-tested 
ASSEMBLIES 

 
YES 

 

Verification of 
temperature rise 
limits by test or 
extrapolation from 
type-tested 
ASSEMBLIES 

 
YES 

 
NO 

 
NO 

 
NO 

 
 
 

 
2 

 
 
 

Dielectric 
properties 

 
 

Verification of 
dielectric 
properties by test 

 
 

YES 

 
Verification of 
dielectrical properties 
by test according to 
8.2.2 or 8.3.3, or 
verification of 
insulation resistance 
according to 8.3.4 (see 
No. 11) 

 
 

YES 

 
Verification of 
dielectrical properties 
by test according to 
8.2.2 or 8.3.3, or 
verification of 
insulation resistance 
according to 8.3.4 
(see No. 11) 

 
 

YES 

 
 

NO 

 
 

NO 

 
 

NO 

 
 
 

3 

 
 

Short-circuit 
withstand 
strength 

 

 
Verification of the 
short-circuit 
withstand strength 
by test 

 

YES 

 
Verification of the 
short-circuit withstand 
strength by test or by 
extrapolation from 
similar type-tested 
arrangements 

 
 

 
YES 
NO 

 

Verification of the 
short-circuit withstand 
strength by test or by 
extrapolation from 
similar type-tested 
arrangements 

 

YES 

 

NO 

 

NO 

 
 
 
 
 
 
 
 
 
 

4 

 
 
 
 
 
 
 

 
Effectiveness 
of the 
protective 
circuit 

 
 
 

Verification of the 
effective 
connection 
between the 
exposed 
conductive parts 
of the ASSEMBLY 
and the protective 
circuit by 
inspection or by 
resistance 
measurement 

 
Verification of the 
short-circuit 
withstand strength 
of the protective 
circuit by test 

 
 
 
 

 
YES 

 

Verification of the 
effective connection 
between the exposed 
conductive parts of the 
ASSEMBLY and the 
protective circuit by 
inspection or by 
resistance 
measurement 

 
 

Verification of the 
short-circuit withstand 
strength of the 
protective circuit by 
test or appropriate 
design and 
arrangement of the 
protective conductor 
(see 7.4.3.1.1. last 
paragraph) 

 
 
 
 

 
YES 

 
 

Verification of the 
effective connection 
between the exposed 
conductive parts of 
the ASSEMBLY and 
the protective circuit 
by inspection or by 
resistance 
measurement 

 
 

Verification of the 
short-circuit withstand 
strength of the 
protective circuit by 
test or appropriate 
design and 
arrangement of the 
protective conductor 
(see 7.4.3.1.1. last 
paragraph) 

 
 
 
 

 
YES 

 
 
 
 

 
NO 

 
 
 
 

 
NO 

 
 
 
 

 
NO 
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No 

 

Characteristics 
to be checked 

Type Tested Assembly 
(TTA) 

Tenderer to confirm 
compliance with the 
following type tests 

Partially Type Tested 
Assembly (PTTA) 

Tenderer to confirm 
compliance by type test, 

calculation or visual 
inspections 

Specially Type Tested 
Assembly (PTTA) 

Tenderer to confirm 
compliance by type test, 

calculation or visual 
inspections 

 

5 
Clearances and 
creepage 
distances 

Verification of 
clearances and 
creepage 
distances 

YES Verification of 
clearances and 
creepage distances 

YES Verification of 
clearances and 
creepage distances 

YES 

NO NO NO 

 

6 

 
Mechanical 
Operation 

Verification of 
mechanical 
operation 

YES  
Verification of 
mechanical operation 

YES  
Verification of 
mechanical operation 

YES 

NO NO NO 

 
7 

Degree of 
protection 

Verification of the 
degree of 
protection 

YES Verification of the 
degree of protection 

YES Verification of the 
degree of protection 

YES 

NO NO NO 
 

Tenderers are to list the fault free zones, cubicles, switching devices and associated control, measuring, 
signalling, protective, regulating equipment which are excluded from the above tests as they are 
considered unlikely to influence the performance. 

 
 

Equipment 

 

1 
 

 

2 
 

 

3 
 

 
4 

 

 
5 

 

 
6 

 

 
7 

 

 

8 
 

 

9 
 

 

10 
 

 

For partially and specially type tested assemblies as a minimum, test 3 is to be verified by type testing, 
tests 1, 4 and 5 by calculation and tests 2, 6 and 7 by visual inspection (calculations and visual inspection 
to be signed off by a professionally registered electrical engineer employed by the manufacturer). 
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22. Cabling and Busbars 
 

22.1 Busbars 
 

Busbars are to consist of copper conductors. Phase conductors are to be fully rated for 
the current rating as shown with a maximum rise of 15°C (on the copper) above an 
ambient room temperature of 45°C. The neutral bar is to be at least 50% of the rating of 
one of the phase conductors and made of copper. No internal earth conductor is 
required. 

 
Conductors to be manufactured form 99% pure electrolytic copper. 

 

The spacing of the bars is not to exceed 10 mm between the phase conductors and 
phase to neutral, except at the termination and joints. (Supplier to advise spacing at the 
joints at time of tender.) 

 
The busbar is to be rated at IP54 over the complete length of busbar including joints. 

 

Joint covers are to be manufactured with a fixing arrangement to allow easy and safe 
installation and removal, (cable ties are not acceptable). Joint cover material shall allow 
infra red testing of the joints without removing the cover. 

 
Transformer and Main LV board panel flanged end feed units are to be suitably arranged 
to terminate on to transformer bushings via flexibles. Flexibles to be supplied with the 
busbar flanged end unit. 

 
The busbar (including covers) shall be painted hammertoe grey Plascon CEP 5010. 

 

Each section of busbar is to be tested at 2 kV for 1 minute at the factory and on site prior 
to installation on site. On completion of the busbar installation the busbar is to be 
retested at 2 kV for 1 minute. 

 
All the above tests are to be recorded on a single test sheet per busbar run and submitted 
to the Engineer prior to energising. 

 

Copies of the above test to be included in the as built manuals. 
 

22.2 Cabling 
 

a) PILCSTA and PILCSWA Cables 
 

Paper-insulated cables shall be manufactured in accordance with IEC,BS. 
 

Cable-end boxes shall comply with BS 542 and the filling compound to BS 1858. 
 

The ends shall be terminated in cable-end boxes filled with bituminous cold filling 
or resin oil semi-fluid compound or heat-shrinkable terminations in accordance 
with the specification, and to the manufacturer's recommendation. 

 
Before terminating or joining PILCSTA and PILCSWA cables, a test to establish 
the presence of moisture must be carried out. The test procedure must be 
forwarded to the Engineer for approval. 

 
The armouring shall be bonded to the main earth bar of the switchgear or 
transformer, but the bond shall be easily removable for testing purposes. 

 
All cut cable-ends, which will be exposed to the atmosphere for more than two 
hours shall be sealed and wiped to prevent penetration of moisture. 

 

b) PVC-Insulated Cables 
 

PVC-insulated cables shall be manufactured in accordance with IEC,BS. 
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PVC cable glands shall be made of a barrel carrying a cone bush screwed into 
one end and a nickel-plated brass nipple and galvanised steel lock-nut on the 
other end. 

 
Flameproof glands shall comply with IEC,BS.  

 

All cable ends shall be terminated with approved glands ensuring a watertight 
connection between the sheath, gland and equipment. In cases where copper 
ECC earth conductors are jointed to the armouring, special glands adhering to 
IEC,BS shall be used for ECC cables. 

 
The glands to be used shall be constructed so that the armouring of the cable is 
clamped between two bevelled cores with a screw-clamp, with the cable gland 
screwed to the gland plate or equipment and fixed with a locknut. 

 
A neoprene or PVC shroud of the correct size shall be used to seal the gland and 
sheath watertight. 

 

Cable end shall be supplied with the necessary earth connection. 
 

A supporting channel or other approved means of support shall be provided to 
remove mechanical stress from the cable glands. 

 

c) XLPE Cables 
 

XLPE isolated cables shall be manufactured in accordance with IEC,BS. 
 

Cable ends shall be terminated strictly in accordance with manufacturer's 
specifications. The termination shall withstand the same test voltage as the rest 
of the cable. 

 
Termination for XLPE cables must have a satisfactory stress relief in order to 
keep the partial discharges extinguished. 

 

Outdoor termination must be able to withstand air pollution and bad weather 
without any signs of surface current tracking. 

 
Taped or prefabrication terminations may be used, in accordance with the 
manufacturer's recommendation. 

 

d) Cable Installation 
 

The storage, transportation, handling and laying of cables shall be according to 
first-class practice, and the Contractor shall have adequate and suitable 
equipment and labour to ensure that no damage is done to the cables during 
such operations. 

 
All possible care shall be exercised in off-loading cables on site. Any drums which 
show signs of damage or mishandling, shall not be used and must be replaced 
with fresh stocks. 

 

Cable drums remain the property of the Contractor and shall be removed from 
site and disposed of by him. 

 
The Contractor is wholly responsible for making his own arrangements regarding 
the transportation to and from site, and the storage on site, of material and 
equipment; and the loss of or damage thereto, during transportation or storage on 
site, of material and equipment. 

 
Tenderers shall satisfy the Engineer that they are competent to install/lay the 
cables specified, and must have had previous experience of cable laying and 

  jointing of the sizes and types of cable indicated.  
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Where cables have to be drawn around corners, skid plates shall be used for this 
purpose, and these plates shall be well lubricated. The skid plates shall be 
securely fixed between rollers and shall be constantly examined during cable- 
laying operations. 

 
Cables shall be visually inspected for damage during and after laying. Any 
damage shall be reported immediately to the Engineer, who will advise as to what 
action is to be taken. 

 
The intention to carry out all cable-laying operations must be given to the 
Engineer, in advance, to allow inspection of the works. 

 

Cable pulling and laying shall preferably be done manually wherever possible. 
Mechanical means, such as winches and the like, may only be used subject to 
the approval of the Engineer. No cable shall be subjected to a tension exceeding 
that stipulated by the cable manufacturer. 

 
The Contractor shall maintain an approved means of communication between 
operators at the pulling end and the drum end of the cables, during laying 
operations. 

 

L.V. cables (except where more than one run in a pipe) shall be spaced at least 
150 mm apart. Two pilot cables can be run next to each other but must be 
600 mm from the nearest 33 kV cable. Cables may not be buried or laid on top of 
each other. 

 
Cable pipes must maintain or exceed the specified cable spacings. Where 
additional pipes or cable protection materials are required to be laid, the Engineer 
shall be advised timeously of the location and quantity of such materials required. 
The Contractor shall be responsible for the laying and jointing of these pipes, at a 
rate agreed before work commences. 

 
 

All cables are to be labelled at each end and at every change in direction or 
position within a group of cables. Cables are to be labeled at both sides of 
horizontal or vertical penetrations through structure or building fabric. 

 
Whenever cables enter building, or are exposed for any reason, the exposed 
portion shall be suitably protected by means of concrete slabs or suitable pipes or 
ducts, which shall be galvanised if of steel construction. 

 

e) Testing of Cables 
 

Low tension cables shall be tested to earth and between phases, with a 500 Volt 
“Megger” test set. 
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33 kV cabling shall be as follows : 
 

 
500 V 

Megger 
between 
phases 

500 V Megger 
between phases 
and SWA/copper 

tape 

Pressure Test 
sheath to 4 kV DC 
between armouring 
and mass of earth 

for 1 minute 

Pressure 
Test Phase to 

phase at 
12 kV DC for 10 

minutes 

Cable drum 
arrival on site 

 

X 
 

X 
 

- 
 

- 

After cable 
installed and 
before ends 
prepared 

 

X 

 

X 

 

X 

 

- 

After ends are 
prepared, before 
bolting to 
equipment 

 

X 

 

X 

 

- 

 

X 

 

On completion of the test on any cable, the Contractor shall, without delay, 
submit 3 (three) copies of Certified Test Reports to the Engineer. 

 
The costs of all the tests mentioned above shall be borne by the Contractor as 
part of the tendered price. 

 

The Engineer reserves the right to carry out any further tests deemed necessary, 
using the Contractor's instruments and equipment. 



3/28 

 

23. Cable Trays and Ladders 
 

23.1 General 
 

Cable trays and ladders shall comply with IEC,BS with respect to finishes. 
 

The Contractor shall supply and install all cable trays and/or ladders as specified or as 
required including the necessary supports, clamps, hangers, fixing materials, bends, 
angles, junctions, reducers, T-pieces, etc. He shall further liaise with the Main Contractor 
for the provision of holes and access through the structure and finishes. 

 

23.2 Supports 
 

Trays shall be supported at the following maximum intervals: 
 

1.6mm Thick metal trayswith 12mm return 1000mm 

Metal trays with folded overreturn and 50mm upstand 1220mm 

2.4mm Thick metal trays and 75mm return 1500mm 

Metal cable ladders other than those mentioned below 1500mm 

3.0mm Thick PVC trays with 40mm return 1000mm 

4.0mm Thick PVC trays with 60mm return 1500mm 
 

In addition, trays and ladders shall be supported at each bend, offset and T-junction. The 
above spacing of supports is applicable to both vertical and horizontal installation of trays 
and ladders. 

 

23.3 Joints 
 

Joints shall be smooth without projections or rough edges that may damage the cables. 
The Contractor will be required to cover joints with rubber cement or other non-hardening 
rubberised or plastic compound if in the opinion of the Engineer joints may damage 
cables. Joints shall as far as possible be arranged to occur at supports. Where joints do 
not coincide with supports, joint shall, in the case of trays with single returns, be made by 
means of wrap-around pieces of the same thickness of the tray and at least 450mm long. 
The two cable tray ends shall butt tightly at the centre of the splice and the splice shall be 
bolted to each cable tray by means of at least eight round head bolts, nuts and washers. 
Splices shall have the same finish as the rest of the tray. Where joints which do not 
coincide with supports occur in trays with folded over returns, tight fitting metal guide 
pieces, at least 450mm long, shall be inserted in the folded return to provide the 
necessary support to the two cable tray ends. Splices as described above shall be 
provided at joints, which do coincide with supports if the loaded tray sags adjacent to the 
joint due to the interruption of the bending moment in the tray. 

 

23.4 Fixing 
 

Trays and cable ladders shall be bolted to supports by at least two round head bolts per 
support. Bolts shall be securely tightened against the tray surface to avoid projections, 
which might damage cables during installation. 

 

23.5 Fixing to the Structure 
 

The support for cable trays and ladders shall in all cases be securely fixed to the structure 
by means of heavy duty, expansion-type anchor bolts. Cantilevered trays shall be 
supported at two points with a minimum of two expansion bolts per support. It is the 
responsibility of the Contractor to ensure that adequate fixing is provided since cable 
trays and ladders that work loose shall be rectified at his expense. The fixing shall take 
into account site conditions that prevail during installation. 
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23.6 Earthing 
 

Metal trays and ladders shall be bonded to the earth bar of the switchboard to which the 
cables are connected with a Cu PVC cable. Bare copper stranded conductors or copper 
tape shall be bolted to the tray or ladder to ensure electrical continuity. These shall be 
installed on the outside of the tray to ensure they are visible and are not damaged by 
cable installation. 

 

23.7 Expansion Joints 
 

Where cable trays/ladders have to cross expansion joints, the trays/ladders must form a 
gap of at least 25mm between the two sections. Cables installed across expansion joints, 
must have enough slack to accommodate the expansion of the building. 



3/30 

 

24. Conduit and Wiring Channels 
 

Unless otherwise specified, all conduit is to be concealed by casting/building into walls and slabs, 

or by running in ceiling spaces and within purlins. 

 
Conduit runs to wall luminaire outlets shall, in all instances, be from above the outlet and not 

below via floor slabs. No conduit is permitted in ground slabs, unless otherwise indicated on the 

drawings, or required by building construction techniques and sequences. Luminaire conduit shall 

be looped from outlet to outlet, and no additional drawbox positions will be permitted. 

 
No more than two right-angled bends between draw boxes is permitted. 

 
All 150 x 50, 150 x 150, or larger, terminal conduit boxes shall be of galvanised steel type. The 

corresponding PVC type will not be accepted. PVC round conduit boxes that have covers fixed by 

screwing directly into the PVC box, are unacceptable. 

 
In coastal areas (within 70 kms of the coastline) all galvanised sheet steel outlet boxes are to be 

given two coats of Red Lead or Glyptal Primer, before installation. 

 
Conduit shall only be run parallel or at right angles to outside walls when run in ceiling spaces, 

unless otherwise indicated on drawings. 

 
Exposed metal conduit threads are to be protected against corrosion. 

No running joints are allowed unless agreed by the Engineer, in writing. 

Black enamelled steel conduit may not be used in coastal areas. All steel conduit systems must 

be electrically continuous. PVC conduit systems are to be provided with an earth wire for each 

circuit. 

 
All draw trays shall be sheet steel galvanised and painted as above, or as specified. 

 
Conduits across expansion joints shall be arranged in such a manner that each side of the joint is 

free to move relative to the other, without damage to conduit or wiring. 

 
Unless otherwise indicated, only one circuit is to be installed in each conduit. This does not apply 

to conduits rising from distribution draw trays. In this case the Contractor is to de-rate conductors 

by 50% (fifty per centum) and ensure that conduit trunking capacity is adequate to provide 50% 

(fifty per centum) (maximum) occupancy. 

 
Final positions of all outlets are to be verified on site with the Structural Engineer's detailed 

drawings. 

 
In general, the following heights above finished floor level, to underside of box are to be observed 

unless otherwise indicated on the drawings: 

 
Wall switches Door handle height 

Wall outlets for luminaries 2100 mm 

Wall mounted socket outlets 500 mm 

Wall mounted socket outlets in kitchen and over work tops 150mm above counter 

Bells, buzzers and fire alarm bells 2400 mm 

Fire alarms Door handle height 

Telephone outlets 500 mm 

Clock outlets 2400 mm 

 
Where the Engineer has any reason to suspect that wiring has been damaged during drawing into 

conduit, the Contractor will be requested to withdraw the wiring for inspection. For pricing 

purposes sub-contractors should allow for the withdrawing and reinstatement of five circuits, 

overall. 
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The Contractor should, therefore make due allowance for this. 

 
The conduit routes shown on the drawings are schematic, and the Contractor must ensure that 

the manner of installation and routing of all conduit is carried out in accordance with the 

Regulations and good engineering practice, and takes cognisance of the relevant 

architectural/building restraints. 

 
The capacity of conduits will be checked on site. Where the recommended capacity is exceeded, 

the Contractor will be required to re-wire the circuits concerned. 

 
All accessories such as boxes for socket outlets, switches, lights, etc., shall be accurately 
positioned. It is the responsibility of the Contractor to ensure that all accessories are installed 
level, square, and at the correct height. 

 
It shall be the responsibility of the Contractor to determine the correct final floor, ceiling and roof 
levels in conjunction with the Principal Contractor. Draw boxes shall be installed as 
inconspicuously as possible and shall not be installed in positions where they will be inaccessible 
after completion of the installation. Positions of all draw boxes shall be indicated on the "AS 
BUILT" drawings. 

 
Galvanised steel draw wires shall be installed in all unwired conduits, e.g., conduits for future 
extensions, telephone installations and other services. 

 

A maximum of two 90° bends or the equivalent displacement will be allowed between outlets 
and/or boxes. 

 
Care shall be taken to prevent debris or moisture entering conduits during and after installation. 
Conduit ends shall be sealed by means of a solid plug, which shall be screwed to the conduit end. 
Conduits shall be cleaned and swabbed to remove oil, moisture or other debris that may be 
present before conductors are installed. Swabs shall not be attached to the conductors. 

 
24.1 Termination of Conduits 

 

a) Switchboards, Power skirting, etc. 
 

Conduits shall be terminated by means of a brass female bush and two lock nuts 
in distribution boards and power skirting, etc. The conduit end shall only project 
far enough through the hole to accommodate the bush and lock nut. 

 

b) Draw Boxes 
 

A female bush and two lock nuts shall be used to terminate conduits at draw 
boxes should there be sufficient room in the box. Where there is insufficient 
room, a coupling and a brass male bush may be used with sufficient allowance 
for the reduction of the internal diameter by the male bush. 

 

24.2 Screws, Bolts and Nuts 
 

Steel locknuts of thick gauge steel with milled sides shall be used in all cases. 
Cadmium-plated bolts and nuts shall be used, except where the installation is exposed to 
the weather, in which case brass bolts and nuts shall be used. Screws shall be installed 
in all tapped holes in fittings and accessories to prevent damage to the screw thread by 
concrete or plaster. The screws shall be screwed down completely to prevent damage to 
the thread on the screw. 

 
24.3 Installation in Concrete 

 

a) Timeous Installation 
 

In order to prevent delay to building operations, the Contractor shall ensure that 
all conduits and accessories to be cast into concrete are placed in position in 
good time. Once the installation has been completed, the Contractor shall advise 
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the Engineer in order that he may inspect the installation prior to concrete being 
cast. The Contractor or his representative shall be in attendance when the 
concrete is cast. 

 
b) Draw Boxes and Joints 

 

Draw boxes, expansion joints and round ceiling boxes shall be installed where 
required, and shall be neatly finished to match the finished slab and wall 
surfaces. Ceiling draw boxes shall be of the deep type. In hollow tile slabs, rear 
entry draw boxes shall be used. In columns where flush mounted draw boxes are 
installed, the conduits shall be offset from the surface of the column immediately 
after leaving the draw box. 

 
Draw boxes shall be installed at maximum intervals of 15m in straight runs. 
Where these boxes will be visible on the bottom of ceiling slabs, the boxes shall 
be positioned so that they will be hidden by light fittings, etc. 

 
Couplings are to be taped up with adhesive rubber tape to prevent the ingress of 

concrete slurry. 
 

c) Cover Plates 
 

Draw boxes and/or inspection boxes shall where possible; be grouped together 
under a common approved plate. The cover plate shall be secured by means of 
screws. 

 

d) Fixing to the Shuttering 
 

All conduits, draw boxes, etc., shall be securely fixed to the shuttering to prevent 
displacement when concrete is cast. Draw boxes and outlet boxes shall 
preferably be secured by means of a bolt and nut installed from the back of the 
box, through the shuttering. Wire will not be accepted for securing boxes to the 
shuttering where off-shutter finishes are required. Where fibre-glass shuttering is 
used, the conduits and boxes shall be fixed to the reinforcing steel only and no 
holes shall be drilled or made in shuttering. 

 

All draw boxes and outlet boxes shall be plugged with wet paper before they are 
secured to the shuttering. 

 
e) Expansion Joints 

 

Conduits shall not be installed across expansion joints if avoidable. 
 

f) Screed 
 

Where conduits are installed in screed, the top of the conduit shall be at least 
20mm below the surface of the screed. A minimum distance of twice the outside 
diameter of the conduit shall be left free between adjoining conduits. Conduits 
shall be secured to the concrete slab at intervals not exceeding 2.0m. 

 

g) Inspection 
 

After removal of shuttering, all conduits shall be checked to ensure that they are 
not blocked. Errors that occur during the installation of the conduits, or any lost 
draw boxes, or blocked conduits shall be immediately reported to the Engineer in 
order that an alternative route may be planned and approved before any 
additional concrete is cast. 
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24.4 Surface Installation 
 

a) Appearance 
 

All conduits shall be installed horizontally or vertically as determined by the route. 
Where conduits are to be installed directly alongside doorframes, beams, etc., 
that are not true, the conduits shall be installed parallel to these. 

 

b) Saddles 
 

Conduits shall be firmly secured by means of equidistant spaced saddles. 
Conduits shall be secured within 150mm before and after each 90  bend. 
Saddles shall be fixed by means of screws and plugs and not by means of nails. 

 

c) Joints 
 

Joints will only be allowed in surface conduit lengths exceeding 3500mm. 
 

d) Accessories 
 

Inspection bends or tee pieces shall not be used. Non-inspection type bends 
may be used in the case of 32mm or 50mm diameter conduits. 

 

All draw boxes supporting light fittings or other equipment shall be fixed 
independently of the conduit installation. 

 
e) Offsets 

 

Where an offset is required at conduit terminations or cross-overs, the conduit 
shall be saddled at the offset. 

 
f) Cross-overs 

 

Conduit routes shall be carefully planned to avoid cross-overs. Where a 
cross-over is unavoidable, one conduit only shall be offset to cross the other. 
Alternatively, cross-overs shall be installed in purpose-made boxes. 

 

g) Parallel Conduit Runs 
 

Parallel conduit runs shall be equidistantly spaced and saddles shall be installed 
in line. Alternatively, a special clamp can be used to secure all conduits together. 

 

h) Painting of Conduits 
 

All surface mounted conduits and accessories shall be painted with high quality 
enamel paint or as otherwise specified. The colour shall comply with the colour 
code specified for the installation, or where no code has been specified, shall 
match the colour of the surrounding finishes. 

 
24.5 Future Extensions 

 

a) Open Roof Spaces 
 

Conduits for future switch and socket outlets in roof spaces with more than 
900mm free space shall terminate 40mm above the tie beams. The conduit ends 
shall be threaded and provided with a coupling and brass plug. 

 

b) Concrete Slabs 
 

Conduit ends shall protrude 150mm from the concrete to facilitate the installation 
of future extensions. All such conduits shall be connected to a draw box, which is 
cast into the concrete within 2m of the end of the concrete. Conduit ends shall be 

  threaded and provided with a coupling and brass plug. In cases where holes  
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cannot be drilled through the shuttering to accommodate the conduit end, a deep 
draw box with rear entry may be placed around the conduit end. 

 
c) Cover Plates 

 

All boxes for future switch and socket outlets shall be covered by blank cover 
plates. All boxes for future light fittings shall be covered with round oversized 
cover plates. 

 
24.6 Expansion Joints 

 

Where conduits cross expansion joints in the structure, approved type draw boxes, which 
provide a flexible connection in the conduit installation, shall be provided. 

 
The draw box shall be installed adjacent to the expansion joint of the structure and a 
conduit sleeve one size larger than that specified for the circuit, shall be provided on the 
side of the draw box nearest the joint. The one end of the sleeve shall terminate at the 
edge of the joint and the other shall be secured to the draw box, by means of locknuts 
and a standard bushed adaptor. 

 
The circuit conduit passing through the sleeve shall be terminated 40mm inside the draw 
box and in the case of metallic conduit; the conduit end shall be fitted with a brass bush. 
The gap between the sleeve and the conduit at the joint shall be sealed to prevent ingress 
of wet cement. In the case of metallic conduit, an earth clip shall be fitted to the conduit 
projection inside the draw box and the conduit bonded to the box by means of 2.5mm² 
bare copper earth wire and a brass bolt and nut. 

 
In addition to an earth wire, which may be specified for the circuit, a 2.5mm² bare copper 
wire shall be provided between the first conduit box on either side of the joint in the case 
of metallic conduit. The conduit boxes shall be drilled and tapped, and the earth wire 
shall be bonded to the boxes by means of lugs and brass screws. 

 
Draw boxes and the expansion joint shall be provided with a suitable steel cover plate 
fixed to the box by means of screws. The cover plates shall be installed before the 
ceilings are painted. 

 

Where a number of conduits are installed in parallel they shall cross the expansion joints 
of the structure via a single draw box. A number of draw boxes adjacent to each other 
will not be allowed. 

 

24.7 Chases and Builder’s Work 
 

Electrical materials required to be built-in shall be supplied and fixed in position by the 
Contractor as required by the programme of the Principal Contractor. The Contractor 
shall ensure that these materials are installed in the correct positions. 

 

On contracts on which there is no builder, the Electrical Contractor shall cover conduits 
installed in chases by means of a 4:1 mixture of coarse sand and cement, finished 6mm 
below the face of the plaster and roughened. In all cases, chases shall be deep enough 
to ensure that the conduits are at least 20mm below the finished plaster surface. 

 
Where the Contractor is responsible for the cutting of chases, building-in of conduits or 
other equipment, he will be held responsible for all damage as a result of this work and 
will be required to make good. Chases shall be carried out by means of a cutting 
machine. 

 
Under no circumstances shall face brick walls or finished surfaces be chased or cut 
without the written permission of the Engineer. Where it is necessary to cut or drill holes 
in the concrete structure, the prior permission of the Structural Engineer shall be 
obtained. 

 

24.8 Wiring Channels 
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The channels shall be either hot dip galvanised or electro-galvanised, shall be coated with 
cold galvanising at all joints, sections that have been cut and at places where the 
galvanising has been damaged. Powder coated ducts shall be touched up at joints, cuts 
and damaged portions, using paint recommended by the manufacturer of the channels. 

 

a) Cover Plates 
 

Channels up to 125mm wide shall have snap-in cover plates of metal or PVC, 
whilst channels wider than 125mm shall have metal cover plates fixed in position 
by screws. 

 

The finish of steel cover plates shall be the same as that of the channels. 
 

b) Accessories 
 

All accessories, i.e., hangers, brackets, etc., shall be purpose-made and in 
general have the same finish as the channels. 

 

c) Capacities of Channels 
 

Trunking is defined as a channel having one or more sides removable for access 
to wiring, whilst ducting has no removable sides. 

 

In the case of trunking, the overall cross-sectional areas of all the conductors, 
including insulation, shall not exceed 45% of the internal cross-sectional area of 
the trunking whilst in the case of ducting, this figure shall be 40%. 

 
Where trunking or ducting is run in a distribution board, it shall be filled to not 
more than 30% unless it is ventilated, in which case, the former figures shall 
apply. 

 

Common wire ways will be permitted only in the case of conductors carrying 
relatively low currents, namely lighting and single phase socket outlet circuits. In 
such cases, the maximum number of wires per conduit shall be in accordance 
with SANS 10142. 

 

d) Fixing of Channels 
 

The Contractor shall supply and install all hangers, supports or fixings for the 
channels. Channels up to 75 x 75mm shall be supported at maximum intervals of 
600mm and larger channels at maximum intervals of 1m. Channel runs shall be 
carefully planned to avoid clashes with other services and to ensure that all 
covers can be removed after completion of the entire installation. Purpose-made 
clamps, hangers etc., shall be used as required. Where it is not possible to 
support the channels at the specified intervals, they shall be supported in a sound 
manner to the satisfaction of the Engineer. 

 

e) Installation in Concrete 
 

Channels shall be filled with polystyrene or other suitable fillers to prevent ingress 
of cement and shall be securely fixed in position to the shuttering. 

 

f) Joints 
 

Adjoining lengths shall be aligned and securely jointed by means of fishplates 
fixed by mushroom bolts, washers and nuts or connection pieces that are 
pop-riveted to both adjoining sections. Adjoining sections shall butt tightly. 
Covers shall fit tightly across the joint. 

 
Where channels cross expansion joints in the concrete, suitable expansion joints 
shall be provided in the channels by means of fishplates pop-riveted or screwed 
to the channel on one side of the expansion joint and floating freely in the channel 

  on the other side of the expansion joint.  
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g) Support for Conductors 
 

All conductors in inverted cable channels shall be retained by means of metal 
clips or metal spacer bars at not less than 1m centres. Clamps shall be provided 
on suitable draw boxes for this purpose. 

 

h) Internal Finishes 
 

Burrs and sharp edges shall be removed and the inside edges of all joints shall 
be lined with rubber cement or other suitable rubberised or plastic compound to 
prevent laceration of the conductor insulation. 

 

All holes through which conductors pass shall be fitted with grommets. 
 

i) Vermin Proofing 
 

All wire ways shall be vermin proof after installation. Holes shall be covered by 
means of screwed metal plugs or by means of metal strips that are bolted or 
pop-riveted to the channel. 
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25. Wiring Installation 
 

25.1 Type of Conductors 
 

All wiring shall be carried out with PVC insulated, stranded copper conductors and bare 
stranded copper earth wires, complying with IEC,BS. 

 

Conductors shall be installed in conduit, trunking or ducting. Under no circumstances will 
open wiring be acceptable. 

 
Where surface wiring cannot be avoided, aluminium sheathed cable may be used instead 
of surface mounted conduit, but prior permission from the Engineer shall be obtained. 

 

Conductors connected to different distribution boards shall not be installed in a common 
wire way. 

 
25.2 Looping 

 

All wiring shall be carried out by means of the loop-in system. Jointing of conductors shall 
only be carried out in accessible boxes or in conduit runs. Conductor jointing shall be 
carried out by means of ferrules insulated with PVC tape. 

 
25.3 Grouping of Circuits 

 

Where conductors of more than one circuit are installed in wire ways, the conductors of 
each circuit shall be taped together at intervals of one metre with PVC tape. A common 
unbroken earth conductor may be installed into the wire ways, and subsidiary earth wires 
to the various outlets, shall be connected to this earth wire by means of crimped 
connections. 

 
25.4 Different Phases 

 

With the exception of 3-phase outlets, circuits of different phases shall not be present at 
switch or socket outlet boxes. 

 

25.5 Vertical Wireways 
 

Conductors installed in vertical wireways shall be secured at intervals not exceeding 5m 
in order to support the mass of the conductors. Suitable clamps shall be provided for this 
purpose. 

 

25.6 Connections 
 

When more than one conductor enters a terminal, the strands shall be securely twisted 
together. Under no circumstances shall strands be cut off. 

 

25.7 Earthing Conductors 
 

When earth continuity conductors are looped between outlets, the looped conductor ends 
shall be twisted together and then soldered or ferruled in order to ensure that earth 
continuity is maintained when the conductor is removed from a terminal. 

 

When a single earth conductor is used for a group of current carrying conductors as in 
power skirting trunking or ducting, the size of the earth conductor shall be to the approval 
of the Local Supply Authority. 

 
25.8 Single Pole Switches 

 

Single pole switches shall be connected so as to break the phase conductor, and not the 
neutral conductor. 

 
 

  25.9 Wiring in Partitions  
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Where wiring is installed in demountable partitions, the metal supports for the partitions 
may be utilised for carrying wiring subject to: 

 
a) The conductors not being exposed, 

 

b) the metal supports being properly earthed, 
 

c) a separate bare earth continuity conductor being drawn in together with the 
current carrying conductors, with this earth continuity conductor being connected 
to the metal parts of the switches and socket outlets, and 

 

d) the conductors being installed in non-flammable sections of the partitions. 
 

Conductors enclosed in copper braiding may be installed in demountable partitions. 
 

The braiding may be used as the earth continuity conductor. This wiring shall be jointed 
to the conduit or cable installation by means of jointing the conductors and earth 
continuity conductor in a suitable draw box with ferrules or screwed terminal blocks. This 
draw box shall be situated immediately above the partition. 

 

25.10 Colours 
 

The colours of conductor insulation for sub-circuits shall, as far as possible, correspond 
with the colour of the supply phase. The colours of conductors for the wiring of two-way 
and intermediate switches shall differ from those of phase conductors. 

 
Not more than two wires are to be terminated at any one terminal. 

 

Before terminating, the strands of the conductor are to be tightly twisted to ensure a good 
and lasting terminal contact. Untwisted wire terminations will be rejected. 

 
Insulation of wiring or cable conductors that have been nicked or cut during preparation of 
the end will be rejected if these cannot be adequately reinstated by oversleeving. 

 

Insulation must not be pared back excessively at the terminal. Maximum excess of 3 mm 
is permitted. 

 
Wiring connections to luminaires should either be looped in and out without being cut in 
half or a scotch clip type T off connection used to avoid intermittent and difficult to locate 
open circuits occurring. 

 

25.11 Within Distribution Boards 
 

All boards are to be left in a completely clean and dust free condition. 

Incoming wiring must be neatly run and located clear of equipment. 

During installation, paintwork is to be protected at all times. 

Unless otherwise agreed, not more than one live or incoming supply is permitted per 
board and all incoming live wiring is to be simultaneously isolated by a single action 
isolating device. 

 
Live terminals in boards are to be shrouded. 

 
All terminals and busbars are to be checked for tightness. 

 

Circuit cards are to indicate circuit numbers as on the layout drawings, phasing, type of 
circuit and circuit identity i.e. "s.s.o's for fridges 11 to 15" etc. 

 
Final circuit labelling is to be given to the board manufacturer by the contractor and shall 

  reflect layout drawing circuit number and phasing.  
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All metal in or on boards is to be effectively earthed. 
 

Any holes required on gland plates or boards are to be neatly punched and the bare 
metal treated to prevent rust. 

 

25.12 Wiring Terminals 
 

a) Terminal bodies and screws shall be of non-corrosive metal, enclosed in fire 
resistant, moulded plastic insulating bodies. Terminal bodies or screws shall not 
project beyond the insulating material and shall afford suitable protection against 
accidental contact by personnel and against short circuits and tracking. 

 
b) The construction of the terminal block and mounting rail shall be such as to 

ensure a firm and positive location of the terminal blocks. It shall be possible to 
add additional terminal blocks within the terminal sequence without having to 
disconnect or dismantle the terminal strip. The terminal blocks shall be held in 
position by means of standard end clamps. 

 
c) It shall be possible to intermix terminals of various sizes, i.e. for different sizes of 

conductors, whilst utilising the same mounting rail. Where smaller terminal blocks 
occur adjacent to larger terminal blocks, suitable shielding barriers shall be 
inserted to cover the terminals that might otherwise be exposed. 

 
d) The terminal bodies and clamping screws shall be so constructed as to ensure 

that conductors are not nicked or severed when the clamping screws are 
tightened. Screws shall not come in direct contact with the conductors. 

 

e) Terminals shall be sized and rated to match the conductors that are connected to 
them. 

 
f) Each terminal block shall have provision for clip-in numbering or labelling strips to 

be installed, together with protective, clear caps over the sheets. 
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26. Luminaires 
 

26.1 General 
 

The mounting positions of light fittings shall be verified on site. All fittings shall be placed 
symmetrically with respect to ceiling panels, battens, beams, columns or other 
architectural features of the space unless otherwise shown. 

 
The layout as shown in the document shall generally be adhered to, but any 
discrepancies or clashes with structural or other features must be referred to the Engineer 
before commencing with the installation. Should the Contractor neglect to refer such 
discrepancies to the Engineer, costs incurred as a result of subsequent alterations to suit 
the building or structural features will be for the Contractor's account. 

 
26.2 Cover Plates 

 

Cover plates shall be fitted over all draw boxes and outlets intended for fittings that are 
not covered by the fitting canopy, lamp holder, ceiling rose or similar accessories. 

 

26.3 Fixing to Draw Boxes 
 

Where an outlet box or draw box provides the necessary support for light fittings, all 
fittings with the exception of fluorescent fittings mounted against the ceiling shall be fixed 
directly to the box. Fittings with a mass in excess of 10kg shall however be suspended 
independently of the outlet box. 

 

26.4 Hangers and Supports 
 

Where provision has not been made for the fixing of fittings, the Contractor shall supply 
the necessary supports, hangers, conduit extensions, angle brackets or any other fixing 
method approved by the Engineer. 

 
26.5 Suspended Luminaires 

 

The necessary hangers shall be provided where fittings, which are of the non-suspension 
type, have to be fixed below roof slabs. The use of 20mm conduits fixed to the roof slab 
is preferred. Provision shall be made for adjustments to enable the levelling of fittings. 

 
Suspended conduit shall be fixed to the ceiling by means of screwed dome lids, bolts and 
nuts. Ball-and-joint type dome lids shall be used where conduit lengths exceed 600mm. 
Wiring shall be installed in the conduit hangers. 

 

26.6 Suspended Wiring Channels 
 

Light fittings (especially fluorescent fittings) may also be suspended from ceilings by 
means of suspended metal channels. The metal channel may be supported by conduits 
or threaded rods. Should metal rods be utilised, these shall be screwed to anchor bolts 
fixed in the roof slab. Wiring shall either be installed in conduits fixed to the metal 
channel or in the metal channels, covered with a suitable cover plate. Purpose-made 
clamps shall be used to fix the fittings to the wiring channel. 

 

26.7 Fittings Fixed to False Ceilings 
 

In all cases where light fittings are fixed to false ceilings, the Contractor shall ensure that 
the ceiling is capable of carrying the weight of the fittings before commencing installation. 
Should any doubt exist in this regard, the matter shall be referred to the Engineer. 

 
When fluorescent fittings are fitted to false ceilings they should be flush mounted with no 
visible gap if possible. Where the construction of the fitting causes a gap between the 
fitting and ceiling, the maximum gap allowable is 2mm. The fitting shall be fixed to the 
ceiling beams. In the case of tiled ceilings with exposed or concealed T-section supports, 
the fittings shall be fixed to the metal supports by means of butterfly screws or bolts with 
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nuts and washers. Self-tapping screws may not be used. Fittings shall be neatly fixed 
with regard to the ceiling layout. 

 
26.8 Glassbowl Fittings 

 

Unless specified to the contrary, glass bowl fittings shall be installed with the underside at 
least 2m above finished floor. 

 
26.9 Fluorescent Fittings Fixed to Concrete Slabs 

 

Fluorescent fittings to be installed directly against concrete slabs or walls shall be fixed to 
the outlet box and at two additional points. 

 

Shot-fired fixings are not acceptable. If specified or where approved by the Engineer, 
fluorescent fittings may be fixed to metal channels installed against concrete slabs or 
walls. The metal channel fixing may, in this case, be shot-fired. Purpose-made clamps 
shall be used to fix fittings to wiring channels. 

 

26.10 Continuous Rows of Light Fittings 
 

In cases where fluorescent fittings are installed end to end in a continuous row only one 
connection outlet per circuit need be supplied. 

 

All fittings shall be coupled to one another by means of nipples or brass bushes and 
locknuts to ensure that wiring is not exposed and that earth continuity is maintained. 
Fittings on the same circuit may be wired through the channel formed by the fitting 
bodies. In this case internal connections shall be made at terminal blocks. The wiring for 
any other circuits or outlets, even though these may be in the same row may not be 
installed through the fitting canopies. The Contractor shall ensure continuous rows are 
straight and parallel to the relevant building lines. 

 
26.11 Recessed Light Fittings 

 

In all false ceilings where wiring channels are used, recessed light fittings shall be 
connected to the main wiring channels by means of 5A sockets mounted on or adjacent 
to the channels and 0.5mm², 3 core flexible cable complete with 5A plug tops, not 
exceeding 3m in length. 

 

26.12 Special Ceilings 
 

In cases where special ceilings e.g., aluminium strips, decorative glass, metal leaves, 
etc., are to be installed, the Contractor and Manufacturer of the ceiling shall agree upon 
the method of fixing of light fittings in the ceiling. 

 
26.13 Bulkhead Fittings 

 

Surface mounted bulkhead fittings shall not be screwed directly to conduit ends. The 
conduit shall terminate in a round draw box at the top or rear of the fittings. The PVC 
insulated conductors shall terminate in a porcelain terminal strip in the draw box. 
Asbestos or silicon-rubber insulated conductors shall be installed from the terminal strip to 
the fitting lamp holder. Screw-type connectors are not acceptable (e.g., "SCREW IT"). 

 

26.14 Connections to Light Fittings 
 

a) Connectors 
 

Where connectors have to be provided to effect connections to the wiring of light 
fittings and other appliances, brass screw couplers shrouded in porcelain, 
neoprene or PVC or approved spring steel locking connectors insulated in 
unbreakable material shall be used. Other types of connectors are not 
acceptable (e.g., "SCREW IT"). 

 

b) Knock-outs 
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Where knockouts are used for the wiring of light fittings and other appliances, 
brass bushes or gripper glands shall be provided. 

 
c) Type of Conductor 

 

PVC insulated conductors, unless protected by an approved heat resistant 
sheathing, should not be used where the temperature of the insulation is likely to 
exceed 70º C. In fittings capable of housing incandescent lamps above 60W, the 
interconnecting wiring from the lamp holder to the circuit wiring shall consist of 
varnished cambric insulated roved and braided asbestos or heat resisting silicon 
compound insulated conductors. Refer also the provisions of SANS 10142, 
Clause 6.21.1 (f). 

 
26.15 High Bay Fittings 

 

The Contractor and luminaire manufacturer shall decide upon the method of fixing fittings 
in the ceiling, whether by suspending from the roof purlins or mounting on cross-beams. 
The Engineer shall approve the method before the fittings are fixed. Fittings must be 
fixed at least 1m above the maximum working height, e.g., above the maximum reach of 
cranes. 

 

The lighting circuits shall be wired with 4mm² PVC insulated conductors in a 3-phase 
configuration and 2.5mm² bare copper earth conductors installed in "Unistruts". 

 
High-bay fittings shall be suitable to accommodate 250W or 400W elliptical or tubular 
mercury vapour coated, high-pressure sodium or metal halide lamps and associated 
control gear as required. 

 
All high-bay fittings shall be supplied with a safety chain. 

 

26.16 Tubular Fluorescent Lamp Luminaires for Interior Applications 
 

a) General 
 

Light fittings, associated equipment and control gear shall be new and unused 
and shall be supplied complete with lamps, control gear, diffusers, mounting 
brackets etc., as applicable, and shall be delivered to site in a protective covering. 

 
Tenders shall be accompanied by full descriptive information of the light fittings 
offered. Photometric data, i.e., polar curves and coefficients of utilization certified 
by the IEC,BS shall be submitted with tenders for luminaires offered. Photometric 
data shall not be older than 2 years. 

 

b) Technical Requirements 
 

Tubular fluorescent lamp luminaires shall bear the SABS mark and comply fully 
with IEC,BS and all amendments as well as the additional requirements of this 
specification. Components shall bear the IEC,BS mark where applicable. 

 
The reflector shall be firmly held in position with a latching device operating on 
one of the following principles: 

 

i) Spring steel latches. 
 

ii) Spring loaded latches and locating pins. 
 

ii) Non-detachable plated metal or plastic screws, with or without locating 
pins. 

 
Plastic used as a spring mechanism is not acceptable as a fixing device for 
reflectors. 
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All components including screws, bolts and nuts utilized in the construction of the 
luminaire for fixing its components shall be corrosion proof. 

 
Industrial type luminaires shall be fitted with detachable side reflectors, 
manufactured of cold rolled steel, not less than 0.7mm thickness. The design of 
the reflectors shall be such to improve the downward light output ratio and 
decrease the upward light output ratio to a value of less than 2%. 

 

c) Control Gear for Fluorescent Lamp Luminaires 
 

Ballasts shall comply with IEC,BS. 
 

Ballasts shall further be suitable for the fitting to ensure that the thermal limits 
specified in IEC,BS are not exceeded. 

 
d) Lamps 

 

If no colour is specified in the Detail Specification, the light colour shall 
correspond to IEC,BS . 

 

e) Lamp Holders 
 

Lamp holders shall preferably be of the spring loaded telescopic type, but ratchet 
types such as "ROTOLOK" or "TWISTLOCK" are acceptable. Where ratchet 
types are used a 1mm air path shall be allowed between the lamp cap and lamp 
holder and the lamp holder shall house a rotational inset to accommodate the 
lamp rotation. 

 
All lamp holders provided shall be suitable to accommodate from 0.5mm² solid 
core wire and allow for 2.0mm lamp tolerance compensation. 

 

f) Paint Finish 
 

Sheet metal components of the luminaire shall be painted in accordance with BS. 
Baked enamel, electro statically applied powder coating or similar proven 
methods may be used. 

 
Care shall be taken to ensure that all edges and corners are properly covered. 

 
The finish shall be smooth, glossy and free from grit or any other surface 
imperfections. 

 

Prior to painting, all metal parts shall be thoroughly cleaned of rust, mill scale, 
grease and foreign matter to a continuous metallic finish. Sand or shot blasting 
or acid pickling and washing shall be employed for this purpose. 

 
The paint process shall conform BS. 
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27. Terminal Devices 
 

27.1 General 
 

This section covers the requirements for switches and sockets for installation under 
normal environmental conditions. 

 

a) Switches shall comply with IEC,BS. 
 

b) Sockets shall comply with IEC,BS. 
 

27.2 Escutcheon Plates 
 

Where flush mounted switches or sockets are installed in special wall finishes e.g., wood 
or board panels, acoustic tiles or other cladding, etc., and where the wall finishes have to 
be cut to accommodate the switch, it may be necessary to fix an escutcheon plate to the 
wall to cover the cut-outs. The escutcheon plate shall fit closely around the switch boxes 
and shall be fixed independently of the switch boxes and cover plates. Bevelled cover 
plates that overlap the switch boxes shall be used. Cover plates shall be fixed to the 
switch boxes and shall fit firmly against the escutcheon plate. 

 
27.3 Flush Cover Plates 

 

a) Cover plates shall conform to IEC,BS 
b) Cover plates shall be finished in ivory coloured baked enamel, anodised 

aluminium or natural bronze unless otherwise specified. 
 

c) Cover plates shall have bevelled edges which overlap the box in order to mask 
rough wall finishes. 

 
d) Cover plates shall under no circumstances be cut unless specifically authorised 

by the Engineer. 
 

Appearance 
 

All boxes and cover plates shall be installed parallel to and in line with relevant horizontal 
and vertical planes unless specified to the contrary. 

 

The sides of adjacent switches, sockets, push-buttons, etc., shall be parallel or 
perpendicular to each other and uniformly spaced. 

 
27.4 Light Switches 

 

Wall and Surface Mounted Switches 
 

a) All light switches shall be installed 1400mm above the finished floor level unless 
specified to the contrary. Mounting heights given shall be measured from the 
finished floor level to the centre of the switch. 

 
b) All switches shall be suitable for mounting in 100mm x 50mm x 50mm galvanised 

steel or stove enamelled boxes. 
 

c) Unless otherwise specified, switches shall be of the tumbler operated microgap, 
250V, 16A type and of silent operation. 

 

d) Where more than one switch is required at any one position, approved 
multiple-gang units shall be used and installed in a common switch box. 

 
 

  Watertight Switches  
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a) Switches that are exposed to the weather or are installed in damp areas, shall be 
of the waterproof type. 

 
b) Watertight switches shall be 16A, single pole, unless specified to the contrary, 

and suitable for surface mounting. 
 

c) The switch mechanism may be on the front or side of the box but the ON/OFF 
positions shall be clearly marked. 

 
Pull Switches 

 

a) Pull switches shall be rated 10A as required and shall be suitable for ceiling 
mounting on a round conduit box. They shall contain heavy brass contacts and a 
strong quick acting mechanism, and be suitable for operation on 250V, 50Hz 
systems. 

 
b) Each switch shall be complete with a 1.25m length of nylon cord. 

 
Partition Switches 

 

a) Light switches installed in mullions shall be purpose-made. 
 

b) Switches installed in the metal supports do not require switch boxes. 
 

c) Switches may not be flush mounted in partition walls without switch boxes. 
 

27.5 Socket Outlets 
 

a) Switched sockets shall be suitable for use with 400/230V, 50Hz systems and 
switches and sockets shall be rated not more than 16A, 250V or 63A, 400V 
unless specified to the contrary. 

 
b) Miniature circuit breakers of the correct rating may be used in lieu of a switch with 

single phase sockets where specified. Miniature circuit breakers shall be 
contained under the same cover plate and shall conform to SANS 156. 

 

Flush Socket Outlets 
 

Flush sockets shall consist of a 16A switch and 3-pin plug receptacle with shuttered live 
and neutral sockets and an earth socket operating the shutters. The unit shall be suitable 
for mounting in a standard 100 x 100 x 50mm box. 

 

Mounting Heights 
 

Mounting heights given shall be measured from the finished floor level to the centre of the 
socket. Unless otherwise specified socket outlets shall be installed at the following 
heights above finished floor levels: 

 
Flush mounted, in general 300mm 

 

Surface mounted, in general 1400mm 
 

Kitchens, laundries, shops 1100mm 
 

Factories, workshops, garages 1400mm 

 
 
 
 

Walls 
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Where the lower portions of brick walls consist of face bricks and the upper portion of the 
wall is plastered, the outlets shall be installed in the plastered portion of the wall. If 
however the plastered portion of the wall commences 650mm or more above floor level, 
the outlets shall be installed in the face bricks. Where a wall has different surface 
finishes, the outlets shall be installed on one of the walls finishes only and not in the joints 
between the different wall finishes.  All outlets shall be installed at least 150mm away 
from door frames. 

 
Surface Mounted Socket Outlets 

 

Sockets for surface mounting shall consist of units equal to the flush mounted units, but 
contained in a purpose-made pressed steel box, conforming to SANS 1065 and SANS 
1085 where applicable. 

 

3-Phase Welding Plugs 
 

a) The 3-phase outlets shall consist of 63A switched socket outlets and shall be of 
the 4-pin "Crabtree/ Clipsal" type or equivalent, complete with base and matching 
insert. 

 
b) The construction shall be such that the plug can only be inserted the correct way. 

 

c) The plug-in opening shall have a spring-loaded cover to prevent accidental 
contact with live parts. 

 
Clean Power and UPS Socket Outlets 

 

Socket outlets utilised for clean power and UPS circuits with clean earth connections shall 
be of the Crabtree, Clipsal or approved equal type, with the following features: 

 

a) Distinctively coloured plug top covers, to distinguish the UPS and clean power 
male plugs from domestic plugs. 

 
b) A graded series of shaved earth pins to facilitate the necessary discipline for 

plugging male plugs into corresponding female sockets. 
 

c) The socket chassis assembly shall be designed to avoid any contact between the 
fixings to boxes, power skirting, trunking, etc., and the clean earth incoming 
conductor or clean earth pin. 
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28. Connections to Equipment 
 

28.1 General 
 

This section covers connections to equipment in general electrical installations under 
normal environmental conditions, up to system voltages of 600V. 

 

28.2 Connections to Distribution Boards 
 

Conduit Entries 
 

Wherever necessary, conduits connected to distribution boards shall terminate in a 
common fabricated sheet-steel draw box, or wiring channel installed in the vicinity of the 
distribution board. In open roof spaces and/or electrical ducts, this draw box shall be 
placed in a roof space of not less than 900mm clearance. Lighting and plug circuits may 
be separately grouped in common conduits or metal ducts (trunking) from the distribution 
board to the draw box. The draw box shall be of sheet steel with a minimum thickness of 
1.6mm and shall be provided with a removable cover plate. 

 
Flush Mounted Distribution Boards 

 

Where flush mounted distribution boards are required, the recessed distribution board 
tray shall be built into the brick or concrete wall. All conduits from the floor or roof shall be 
fully recessed and shall be bonded directly to the tray. 

 

Cable Connections 
 

Where underground cables have to be connected to distribution boards, it shall be the 
responsibility of the Contractor to ensure that sleeves are built in correctly to enable 
installation and connection of the cable to the switchboard. A metal cable duct with cover 
plate shall be installed from the sleeve to the switchboard and shall be painted the same 
colour as the switchboard. The sleeves shall be sealed with non-hardening compound 
after installation of cables to render the system vermin proof. 

 

Cable Trenches 
 

Where cables in floor trenches have to be connected to wall mounted distribution boards, 
approved sleeves or conduits shall be installed from the side of the trench to the bottom 
of the distribution boards. 

 

These sleeves shall be positioned and fixed before the concrete is cast. 
 

28.3 Connections to Motor Driven Equipment 
 

An isolator, or starter containing an isolator, shall be installed within 2.0m of the 
equipment. The 0.3 requirements of SANS 0142 shall be met. If this isolator cannot be 
installed on a wall, board or other suitable place an approved free-standing pillar shall be 
provided. The pillar shall be 1.0m high and outside of normal walkways, etc. 

 
The connection to the equipment shall be made as follows: 

 

a) Metal reinforced plastic or PVC covered metal flexible conduits shall be used with 
individual conductors or a multicore PVC insulated cable and separate bare earth 
conductor installed inside the conduit. The flexible conduit shall not be longer 
than 600mm. Screwed conduit shall be used from the end of the flexible conduit 
to the isolator and/or starter. 

 
b) Multicore armoured PVC insulated cable and separate bare earth conductor. The 

installation and termination of the cables shall be done in accordance with 
Section 4.8 of this document. 

 
c) Cables and flexible conduits shall be provided with sufficient slack to allow 

  positional adjustment of the equipment.  
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Supply cables to equipment shall not be installed across floors. 
 

28.4 Connections to Heaters, Fans and Air Conditioning Units 
 

Isolators 
 

A flush mounted double pole isolator with a rating of 20A for units smaller than 3kW, and 
30A for units with a rating between 3kW and 5kW, shall be provided within 1.0m of the 
unit and at least 1.5m above floor level unless situated in power skirting or a floor duct. 
Only where heaters or fans are mounted in easily accessible positions, and where an 
isolator switch is incorporated in the unit, may this isolator be omitted. Where flush 
isolators are employed, flush conduit shall be installed to link with the equipment outlet 
point. Flexible cords of sufficient rating may be used for the final connection to the 
equipment. 

 
Wiring 

 

The minimum conductor size to be used shall be 4mm². Each fan, heater or air 
conditioning unit shall be on a separate circuit. 

 
Recessed Wall Heaters 

 

The heater frame or tray shall be built or cast into the wall. Conduits shall terminate on 
the frame near the terminals. PVC insulated conductors may not be installed in the 
frame. 

 
Surface Mounted Heaters, Fans and Air Conditioning Units 

 

a) Connection points to surface mounted heaters and fans shall consist of a 
recessed draw box in the vicinity of the terminals of the unit. In workshops and 
industrial areas the connections shall be made by means of flexible conduit 
connected to dome lids on the draw box. 

 
b) PVC insulated 3-core flexible cables ("Cabtyre") may be used for the connection. 

 
c) Where "Cabtyre" is used, a bush shall be provided at the rear of the fan, heater or 

air conditioning unit for cable entry and a bush and clamp (or gripper gland) at the 
draw box. The clamp shall tightly grip the outer insulation of the cable to prevent 
tension on the connections between cable and conductors in the draw box. 

 

Radiant Heaters 
 

The installation of radiant heaters and asbestos heaters, where specified, shall comply 
with the requirements of paragraph 10.4.4 with the exception that they shall be mounted 
on spacers 25mm away from the mounting surface. 

 
 

Unit heaters (i.e., combined fan and heaters) shall be mounted 2.25m above the finished 
floor level unless specified to the contrary and shall be firmly fixed by means of anchor 
bolts or by another approved method. Refer to the requirements of SANS 0142. 

 

28.5 Connection to Cooking Appliances 
 

Unless specified to the contrary, the circuit connection to each cooking appliance shall 
consist of 10mm² PVC insulated conductors and a 6mm² stranded earth conductor in 
conduit. 

 

A flush mounted isolator shall be provided in accordance with SANS 0142. A white baked 
enamel cover plate shall be provided, situated wholly on the tiled or plastered surface 
where applicable. 
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Conduits shall terminate 450mm above floor level behind stoves. Connections from the 
conduit end to the stove shall be installed in accordance with IEC,BS. Sufficient slack 
shall be provided in the flexible connection to move the appliance 600mm away from its 
normal position for cleaning or maintenance. 

 
Alternatively a 45A, 3-pin or 32A, 3-pin socket outlet may be mounted on a round draw 
box 450mm above floor level. The connection to the appliance shall consist of a plug and 
10mm² or 4mm² PVC insulated cable. The cable shall be long enough to enable the 
appliance to be moved 600mm from its normal position for cleaning or maintenance. 

 
Crimped lugs shall be provided on all conductors or cable cores for connections to 
cooking appliances.  Soldered lugs may not be used. 

 

Each appliance shall be connected to a separate circuit. A separate earth wire shall be 
provided for each appliance. 

 
"The supply to each electric cooking appliance that is supplied from fixed wiring or 
through a stove connector shall have a readily accessible means of disconnection that is 
not fixed to, but is more than 3m from the appliance and is in the same room". 

 
The following shall be noted in this regard: 

 

a) A cooking appliance that is built-in shall not be supplied from a stove connector. 
 

b) Although a maximum distance of 3m is permitted, the switch disconnecter shall 
be as close as practicable to, but preferably not above, the appliance and at a 
height from the floor of not less than 0.5m and not more than 2.2m. 

 

c) If mounted more than 0.5m from the appliance, the purpose of the switch 
disconnecter shall be clearly indicated. 

 
d) If a stove connector is used: 

 
i) the connector tubes shall point downwards, and 

 

ii) the conductors between the connector and the appliance shall be 
adequately protected from mechanical damage, e.g., by means of heavy- 
duty type sheathed flexible cord that complies with the relevant 
requirements of SANS 168, or by means of flexible conduit. 

 

28.6 Connections to Hot Water Cylinders 
 

Each hot water cylinder shall be served by a separate circuit with a separate earth 
conductor. 

 

The conduit from the switchboard to the cylinder shall terminate in a draw box within 1.0m 
of the cylinder terminals. The connection to the draw box may be conductors in conduit 
or PVC insulated cable. The connection between the draw box and the cylinder terminals 
shall consist of screwed metallic conduit. Only in instances where cylinders are mounted 
out of normal reach may flexible conduits and round boxes with dome lids be used for the 
final connection. 

 
The following conductor sizes shall be used to connect cylinders up to 6kW capacity: 

For cylinders with a capacity more than 6kW, details to be provided by the Engineer. 

 
 

28.7 Connections to Clean Power Equipment 
 

Connections to clean power shall only be made using components and methods to 
prevent the incoming clean earth conductor coming into contact with any portion of the 

  domestic earthing system. Particular attention shall be paid to prevent equipment chassis 
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earthing, earthing of outlet boxes, etc., coming into contact with any of the clean earth 
system components. 
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29. Cabling and Wiring 
 

General 
 

The cable sizes and types shall be as specified on the cable schedules. 
 

Cable lengths indicated on the drawings and cable schedules are to be used as guidelines only. 
 

Prior to delivery of any cable, the Contractor shall establish that its dielectric is sound, all cores 
are correct and continuous from end to end and that all cables are free of any visible defects. Any 
cost arising due to defects on cables, including installed cables, prior to hand over will be for the 
Contractor’s account. 

 

The Contractor shall ensure that core colours / numbers are maintained throughout the 
installation to avoid confusion, and that colour coding conforms to the drawing requirements. 

 
Cable ends shall be sealed or capped immediately after cutting. This applies for the cable to be 
used as well as that remaining on the drum. 

 

Joints in cables are prohibited unless the route lengths exceed the maximum drum lengths 
manufactured. In this eventuality, approved proprietary types of junction boxes shall be used. 
Jointing will need approval from the Engineer. 

 
All cables shall be supported as specified in relevant Governmental Regulations. 

 
All cables and terminations shall be secured and connected as to prevent undue mechanical 
stress upon glands, conductors or terminals. 

 

Cable Routes 
 

The cable routes indicated on the drawings are indicative only and actual routes shall be 
determined on site by the Contractor with approval from the Engineer. 

 
Should selected routes be found to be unsuitable because of prospective obstructions, spillage of 
solids or liquids, or excessive temperatures, prior approval for deviations shall be obtained from 
the Engineer. 

 

All cables shall be grouped and run according to the arrangements as shown on the project 
drawings. No installation of cables should commence without the prior approval of the Engineer in 
order to prevent the unnecessary crossing of cables, and to promote carefully planned routes. 

 

No cables shall be double-banked on racks, without the approval of the Engineer. Cables are to 
be installed in a neat and planned manner to enable later additions and replacements. 

 
No cable shall be buried directly in the ground without the approval of the Engineer. 

 

Cables shall be suitably supported on structures and routed in accordance with project drawings. 

Security/CCTV signal cables and 220 VAC power cables shall be separated wherever possible. 

Where security signal cables and power cables run on parallel routes for distances greater than 5 
meters, they shall be separated by a minimum distance of 300mm. 

 

Perpendicular runs shall have a segregation of at least 150mm. Any deviation from this 
requirement shall be approved by the Engineer in writing. 

 
Where security signal cables and security cables run on parallel routes, they shall be separated 
by a minimum distance of 50mm. 

 
 
 

  Installation  



3/52 

 

Where cables rise from a trench, or pass through a floor, they shall be protected against impact 
damage by 2mm thick galvanised pipes or other appropriate means, which shall extend at least 
from 50mm below to 350mm above transition points. 

 
Holes for cables passing through steelworks shall be made smooth or bushed to prevent damage 
to the cable. 

 
Conductors shall not be carried over or bent around sharp corners or edges. All bends shall be to 
the cable manufacturers’ specification. 

 

Conductors passing through holes in chassis or screens shall be fully protected by correctly fitted 
grommets or bushes. 

 
Conductors carried across a hinged portion of a chassis or door shall be flexible. 

 
Sufficient slack shall be provided to obviate tension. Sufficient slack shall be left at the conductor 
ends to allow the attached components to be removed for inspection and servicing, and to 
remake the ends. 

 
Cables shall enter an enclosure from below only, and shall be formed to relieve stress on the 
cable end. Sealing boots shall be fitted over cable glands where required. 

 

Wiring shall be installed neatly, either saddled or strapped to the panel or supporting steelworks. 
Where this is not possible or practical, the cable loom shall be strapped together using PVC cable 
straps available for this purpose. Cotton insulation or thread shall not be used. 

 
Tightening of harness saddles or straps must not result in: 

 

Excessive pressure being exerted, which would result in a reduction of the conductor insulation 
diameter or wear on the insulation. 

 

Excessive tension. 
 

Unclamped leads shall be free of tension between points of connections. 
 

Un-armoured cables shall be secured to racks by cable ties of Polyamide 6.6. The cable ties shall 
be halogen free en UV resistant constructed with buckles and designed for use in outdoor areas 
subject to direct sunlight. The span of strapping shall be such as to prevent sagging of cables and 
in any event should not exceed 100mm. 

 
In areas not subject to direct sunlight such as electrical panels / boxes and general indoor 
installations, un-armoured cables shall be secured to racks by cable ties which shall be self- 
extinguishing, class V2 according to UL-94, constructed with buckles. 

 
Cables running horizontally on racks mounted edgewise must be secured to the racks at 300mm 
intervals, to prevent sagging of cables. 

 
Cables laid flat in racks parallel with or slightly inclined to the ground or floor surfaces need not be 
secured to the rack s more often than is necessary to prevent the cables from walking as a 
consequence of expansion, contraction or vibration. 

 
Installation of open-ended, capped conduit will be used for secondary cable support where 
possible. 

 
Solitary cables may also be secured directly to purpose made corrosion resistant angle iron 
brackets with Engineers approval. 

 
 
 

Cable glands 
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Cables shall be made off in situ and not made off and then moved into position. At the soonest 
practical opportunity before the commencement of terminating, the 

 
Contractor shall establish that the cables are sound (by testing insulation resistance and for the 
presence of moisture in the dielectric) and also that all cables are correct and continuous from 
end to end. 

 
All cables entering junction boxes or field node panels shall be stripped to the inner sleeve only, 
where the end will be made off with transparent heat shrink sleeves for 20mm. 

 
Cable glands shall be as follows: 

 

PVC insulated cables – un armoured. 
 

ENVIRO, fixed nipple compression gland, complete with retaining washer and neoprene 
compression bush. 

 

PVC insulated cables – armoured. 
 

ENVIRO armoured, adjustable, mechanical cable gland. 
 

The Contractor shall also include for the drilling of any gland holes required in gland plates and 
the supply of transparent heat shrink, strapping or other materials necessary to complete the 
termination. 

 

Special care shall be taken by the Contractor when drilling holes in the gland plates for cables to 
ensure maximum use of space on the area of the gland plate and not to have any unused holes, 
which will affect the I.P. rating of the enclosures. All unused gland holes shall be sealed off with 
appropriate Pratley Enviro gland stoppers, which come with all the necessary accessories, such 
as seals and nuts. 

 

Cable Termination 
 

Terminations shall be made in a professional manner, with particular attention to the cleanliness 
of tools, materials and working site. 

 

Wiring inside panels or junction boxes shall be well planned and neatly arranged in the best 
possible manner, allowing for forming of wires so that there is no strain put on them. Where 
flexible wiring is used, logical groups of wiring shall be tied together by means of cable ties in a 
neat and orderly manner. 

 
A proprietary type of wire stripper must always be used. The stripping tool must be checked 
regularly and is subject to inspection by the Engineer. 

 
When the type of insulation is suitable, a hot wire stripper is recommended. No stranded 
conductors shall be fitted if any one strand has been damaged or broken. 

 

At terminations, cables shall be secured and connected in such a manner as to prevent undue 
mechanical stress on glands, conductors or terminals. 

 
Spare cable cores are to be terminated such that the stripped length of the spare cores exceeds 
the stripped length of the longest used core. 

 

The Contractor shall refer to the related hook-up drawings for the stripping of the cable inner 
sleeves and the type, colour and size of the heat shrink to be used. 

 
Leads shall not be twisted together unless this is desirable for a design reason, i.e. to counter 
inductive effects. 

 

When stripping insulation from conductors, wires strands must not be nicked or cut. 
 

The insulation of a conductor shall not be stripped back further than or less than necessary to 
  affect a secure joint  
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Wiring shall be arranged such that not more than two conductors are connected to one side of 
each terminal, with the understanding that the double up of conductors into one terminal should 
be avoided by using appropriate manufactured links. 

 
All conductors shall be terminated in an insulated double crimped lug of the appropriate type and 
size, using the proper crimping tool as recommended by the manufacturer of the termination. All 
crimping tools shall be of the ratchet type and shall be approved by the appropriate lug vendor. 

 
Bare wire terminations will not be accepted. Pin lugs with attached 15mm sleeves for wire 
marking are to be used with terminal blocks in a strip format. Spade lugs with attached 23mm 
sleeves for wire marking will be used when terminating under a screw head. Where the space is 
limited inside any termination point, the Contractor shall provide for the same type of lugs, but 
without sleeves attached to the lug. 

 
It shall be the Contractor’s responsibility to ensure that lugs, tools and dies are of the correct size 
for the conductors. Enlarging of holes in lugs is strictly forbidden. 

 

The Contractor shall include for the supply and fitting of appropriate lugs and glands to all 
devices, panels (existing and new) and associated equipment. 

 
All security devices, panels, switchboards and junction boxes, etc., shall be wired in accordance 
with the project security wiring diagrams and hook-ups and shall be well planned and neatly 
arranged in the best possible manner. Each wire termination shall be fitted with at both ends with 
interlocking, engraved plastic cable ferules 
(black letters on yellow background), reference numbered to correspond with the related 
schematic or wiring diagrams. Split, clip-on ferrules or adhesive marking tapes may not be used 
as alternatives. 

 

The marking for horizontal runs shall be read from left to right when facing the cable. 

Vertical runs shall be read from bottom upwards. 

Cable screens shall be covered with a transparent heat shrink sleeve and earthed where required 
by drawings. Unearthed screen wires are to be tied back and insulated with heat-shrink sleeve. 
Under no circumstances may they be cut back. 

 
The stripped length of the spare cores shall exceed the stripped length of the longest used core 
and strapped together (inside trunks) with heat shrinking tubing, if spare terminals are not 
provided for the termination of spare cores. 

 

All cables entering field node boxes, junction boxes or control panels shall be stripped to the inner 
sleeve only where the end will be made off with heat shrink sleeve for 20mm. 

 

Local Termination Boxes 
 

Where indicated in the design documentation, security equipment (new and existing) shall 
terminate in a locally mounted approved termination box with a short length (1 to 2 meters) of 
flexible conduit strapped according to an approved support method. 

 
The termination box can be a multiple-way unit to accommodate more than one associated 
circuit. No top entries are to be used. A suitably sized terminal strip shall be fitted inside the box. 

 

If access to a termination box is limited, the termination box must be mounted in such a manner 
so as to provide easy access. No termination box shall be fitted more than 2 meters away from 
the device without the prior approval of the Engineer. 

 
The Contractor shall ensure that termination boxes for security equipment with cast in fly leads 
shall suit the distance between the termination box and the device. 

 
Termination boxes are to be provided according to the relevant hook-up drawing. Where security 
equipment housing only provides for one gland entry, but with more than one cable or wire 

  running to the equipment, flexible conduit must be used between the termination box and the  
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equipment. Appropriate glands and seals must be used ensuring that the IP 65 rating is 
maintained. 

 
Where connection boxes cannot be used, the flexible conduit can be glanded to the normal 
conduit, with a special fitting that must be made up via the project Engineer 

 

Cable Supports 
 

All cables linking to devices shall run in Kopex conduit to the device, to a maximum length of 1m. 

No cable or bundle of cables may run unsupported for a distance exceeding 300mm. 

No cable will be strapped or supported to any device or equipment. An approved secondary 
runner shall be provided. 

 
Racks and conduit cable supports infrastructure shall be installed in the plant as indicated in the 
project drawings by the Electrical Contractor. Horizontal, flat and face up rack installations shall 
be limited and only allowed with the approval of the Engineer. Faces down horizontal or flat cable 
rack installations are prohibited. 

 

The Contractor is required to check, prior to the commencing of installation of racks and supports 
that routes given in the drawings are: 

 

Sufficient 

Unobstructed 

Do not obstruct other reserved spaces. 
 

Under no circumstances shall any other equipment be fixed to any security cable rack or 
secondary runner. 

 
Labeling 

 

Each and every cable and conductor in the installation shall be labelled and identified according 
to the design drawings and schedules. Labels shall be of the appropriate size Grafoplast printed 
labels. 

 
Cable cores shall be numbered with Grafoplast S12K range labels and Trasp 200 range cable 
core sleeves. The labels shall be black writing on white background. 

 

Cables shall be neatly marked for identification as per relevant cable schedules at each end and 
at 10m intervals along cable runs with the S12K range labels complete with sleeve. The label 
shall be 10mm high, black writing on white background. 

 

The markers at each end of cables shall be located at the cable glands and shall not be obscured 
in any way. 

 
The markings for horizontal runs shall be from left to right and for vertical runs from the bottom 
upwards. 

 

Where a single core cable (i.e. Powax or Coax) enters a panel the numbering shall be installed 
outside the panel at the gland (as normally the case), and inside the panel according to the core 
numbering standard. 

 
The markers, tags, sleeves and cable ties shall be self-extinguishing, UV resistant and resistance 
against extreme atmospheric conditions. 

 

In the event that wiring diagrams do not indicate the required tag number, the Contractor will be 
responsible to source the project-numbering standard and number the wires accordingly. 

 
All security panels, junction box stations, termination box back plates, etc. shall be marked with 

  ‘Traffolyte’ labels with screwed on label holders.  
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The labels must be approximately 70mm x 25mm in size and fitted in a suitable label holder. The 
labels shall be provided by the Contractor and shall be as per hook-updrawing or wiring 
diagrams. 

 
The same label requirements apply for the terminal blocks inside panels, junction boxes and field 
nodes to the required size indicated in drawings. The label shall be black writing on white 
background. 

 
Temporary marking directly on any cable is not permitted unless done with a cable marking pen 
or removable marking material and approved by the Engineer. The Contractor will also ensure 
that after installation this marking is completely removed from cables and replaced by approved 
cable numbering methods. 

 
Split, clip-on ferrules, non-self extinguishing tags or adhesive marking tape are not acceptable. 
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30. Diesel Generators 
 

30.1 Scope 
 

The specification scope covers diesel driven generator sets. 
 

30.2 Applicable standards 
 

IEC 60034-22:1996: Rotary Electrical Machines – Part 22: AC Generators for 
reciprocating internal combustion engine drive generating sets. 

 

ISO 8528-1:2005 : Reciprocating internal combustion engine driven alternating current 
generating sets 

 
ISO 15520:2002 : Internal combustion engineers – Determination and method for the 
measurement of engine power 

 

BS 5514-4:1997 : Reciprocating internal combustion engine performance and speed 
governing 

 
30.3 System operation 

 

The diesel generator sets will be required to operate in parallel if there is more than one. 
Once the required number of sets (depending on load at time of power outage) are 
paralleled on to the common generator busbar in the main LV board, the change over 
system will switch the load on to the generator busbar either simultaneously or 
separately. 

 
30.4 On line testing 

 

The diesel powered generating sets will also be required to operate in parallel with the 
mains for short periods of time, i.e. up to 100 msecs, in order to be able to test the 
generating plant with the system load and without any break in supply to consumers. 

 

30.5 Equipment supplier’s approvals 
 

The suppliers of the equipment must be made aware of the online testing facility and must 
formally confirm that the equipment supplied is suitable for the duty (i.e. the voltage 
distortion due to the step load is not to exceed 10% of the nominal voltage). 

 

Alternator supplier/manufacturers are also to be made aware of the transformer inrush 
current requirements for installation with step up transformers so that the integrity of 
guarantees and equipment warranty is not prejudiced. 

 
Any performance or paralleling limits constraints imposed by equipment suppliers in this 
regard must be formally and unequivocally stated at the time of tendering. 

 

30.6 Total harmonic distortion 
 

The set loading is defined in the load schedules and consists principally of UPS’s, 
fluorescent lighting, fan motors, and thyristor drive lift motor drives. The equipment shall 
be capable of handling these loads with the on load output voltage THD limited to 5%. 

 

30.7 Automatic starting and change over 
 

Start and shutdown signals for the generating sets is either via a potential free contact in 
the Main LV boards and/or a phase failure relay located in the generator control panel 
sending from the battery charger power supply. 

 
 
 

  30.8 Site Dimensions, Levels and Tolerance  
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The Supplier is to ascertain all relevant site dimensions, floor levels and tolerances before 
commencing, and in carrying out the work. 

 
30.9 Engine Selection 

 

Engine speed shall be 1500 r.p.m. 
 

The engines shall be adequately rated for continuous full load operation at the specified 
load when operating on site in the location indicated on the drawings, and shall be 
selected and engineered to suit the dynamic characteristics of the load equipment. 

 
The successful tenderer may be required to submit torsional vibration analysis 
calculations to substantiate the compatibility of the engine and driven equipment. 
Alternatively, approval certification from the relevant equipment manufacturers in this 
regard. 

 
The torsional vibration analysis calculations shall be in accordance with Part 5 Chapter 8 
of Lloyds Register of Shipping Rules and Regulations for the Classification of Ships. 

 
The engine crankshaft/alternator shaft and coupling selection shall be such as to 
withstand the maximum stresses induced under multiple alternator short circuit or 
transient load conditions without fatigue or failure of any part of the system. 

 
Tenderers are to complete the schedules indicating the derating factors applied to the 
engine to suit the ambient conditions. Derating is to be strictly in accordance with the 
relevant standard specifications. 

 

Engines shall as a minimum comply with the Tier 3 emissions standards as defined by the 
United States Environmental Protection Agency (EPA) or the equivalent European Stage 
IIIA Standard. 

 
30.10 Engine Starting 

 

Engines shall be suitable for direct current electric motor starting in accordance with the 
following specification and the schedule of requirements. Compressed air starting may 
be offered as an economic alternative. 

 
The system must incorporate the following: 

 

a) Long life sealed type starting battery banks of adequate capacity. 
 

b) An automatic mains/standby supply operated battery charging facility. 
 

c) Direct current series/shunt wound commutator starter motor with associated 
solenoid switch. 

 

c) Suitable moving coil AM class volt meters and centre zero (charge/discharge) 
ampmeters indicating the battery as well as charging/voltages and currents. 

 
The battery charger is to be approved by the battery supplier and full details of the battery 
charger, charging cycle relative to the type of battery being used are to be provided for 
approval by the Engineer. Details required are as follows: 

 
a) Initial charge rate and duration. Volts/Amps/Time. 

 
b) Intermediate charge rate and duration if applicable. Volts/Amps/Time 

c) Long term continuous trickle charge rate and duration. Volts/Amps/Time 

The above information is to be related to the charge/discharge curve of the battery 

system. Furthermore the battery supplier is required to formally confirm that the indicated 
  trickle charging will not be detrimental to the battery cells.  
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Full manufacturing details of the charger as well as ratings of all components are to be 
provided for approval and inclusion in the manuals. 

 
The highest output voltage of the charger and battery system must be within the voltage 
tolerance of the control equipment being used in the diesel generator control panel. The 
rating of this equipment and the relevant voltage tolerances are to be submitted for 
approval. The battery charger shall be equipped with a battery charger failure output 
alarm contact via a normal energised relay. 

 
Volt meters and ampmeters for use on direct current systems must be scaled so that 
readings to within 1,0 volt and 1,0 amp may be accurately read. Accuracy to be within 
0,5% at any position between 10 to 125% of full scale. 

 
Batteries may be housed on the engine frame/support skids or accommodated in the 
control/switchboard. 

 

Battery frames/housings/cubicles are to be manufactured from corrosion-resistant 
material. 

 
Batteries are to be sized to provide four consecutive cranking cycles of at least 20 
seconds on and 10 second off duration, and to supply 150 VA continuous base load to 
the switchboards auto/alarm control system or larger as required by the control system, 
and also be capable of handling a transient 900 VA demand for 40 milliseconds. As a 
minimum the batteries must not be less than 180 Amp hour capacity. 

 

30.11 Engine Auxiliary Equipment and Accessories 
 

Engines are to be supplied complete with water jacket heaters and isolating valves 
(together with circulating pumps as may be necessary) to maintain engine temperatures 
for easy starting during summer and winter under all ambient air conditions. The heaters 
are to be automatically controlled via thermostats and electrical supplies thereto are to be 
provided by the Contractor from the diesel control panel. 

 
Engine oil heaters may not be employed under any circumstances. 

 
The engine must be supplied complete with all accessories and auxiliaries necessary, a 
standard set of tools sufficient for all usual routine maintenance work, instruction manual, 
recommended spare parts, etc. These items must be detailed at the time of tendering. 

 

30.12 Engine Storage and Preservation 
 

Where the period between date of manufacture and date of start up of the engine 
exceeds 90 days, the contractor will be required to provide full details of the engine 
preservation procedures and precautions, carried out by the supplier. 

 

The costs for the above are to be included in the tendered price. 
 

Engines are to be shipped, sealed in moistureproof packing that totally enclose the 
engine, e.g. heavy duty shrink wrap or alufoil/vacuum wrap. 

 

30.13 Fuel Systems 
 

Fuel lines are to be of stainless steel. Both fuel lines and injection system shall be 
suitable for operation with commercially available brands of South African diesel fuel. 

 
 
 

30.14 Governors 
 

Governors shall be of the Woodward or G.A.C. Electronic type. The governor must be 
  capable of maintaining the permanent and transient speed regulation and recovery times   
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within the limits specified when the engine rated load is switched on and off in one step 
and when the set is operated in conjunction with the number, size and type of steady 
state and transient loads specified. 

 
30.15 Lubrication 

 

An automatic low oil pressure and high temperature cut-out must be fitted operating the 
stop solenoid on the engine and giving a visual and audible indication on the engine 
control panel. 

 
30.16 Cooling 

 

The engine may be air or water cooled. A heavy duty, tropical type pressurised radiator 
must be provided for water cooled sets and air cooled sets must be supplied complete 
with air ducting to the outside. The radiator fins/tubing for water cooled sets are to be of 
copper/brass construction. 

 
Protection must be provided against running at excessive temperatures. The operation of 
this protective device must give a visual and audible indication on the engine control 
panel. 

 
Tenderers must allow for the necessary drain valves, air bleed-off valves and expansion 
tanks. 

 

The cooling pipe system must be engineered so that the water jacket heaters are not 
used excessively to maintain temperature, due to the thermal siphon effect between 
radiator engine and block. 

 

Water cooled sets are to be fitted with suitably treated water containing corrosion 
inhibiting additives approved by the engine manufacturer. 

 

30.17 Fly Wheel Selection 
 

The fly-wheel selection must contain the cyclic irregularity of the set to within the limits 
laid down in the standard specifications. 

 

Furthermore, the set must be provided with a suitable vibration damper on the crankshaft 
to ensure vibrationless operation at all loads and to cater for micro alignment 
irregularities. 

 

30.18 Exhaust Manifolds 
 

If fuel lines pass over them, manifolds are to be clad/lagged in a heat insulating material 
and are to be shrouded in metal to protect against leaking fuel dripping onto a hot 
manifold. Alternatively, water cooled manifold systems may be employed. 

 

30.19 Exhaust Pipes 
 

Exhaust pipes are to rise vertically to ceiling/soffit height of the plant room and transfer in 
the horizontal plane to penetrate the side wall/slab over at high level. The system is 
required to be as short as possible with a minimum number of bends. Bends are to be 
wide radius right angle bends. 

 
Exhaust pipes are to be manufactured from stainless steel and are to be connected to the 
exhaust manifold via a stainless steel flexible bellows type coupling with bolt on flanges. 

 
The exhaust pipe is to be insulated along its length in the plant room with a minimum of 
50 mm thick insulating wool or other approved means and clad with aluminium sheeting 
overall to reduce heat rejection within the plant room. 

 
Silencers are required and shall likewise be clad to limit heat rejection within the 
plantroom. 
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Silencing is to meet the Local Authority requirements in all respects and the contractor 
must obtain any necessary approvals in this regard. 

 
30.20 Air Filters 

 

Air filters shall be of the dry element type which incorporate an air restriction indicator. It 
shall be possible to remove and replace elements without disturbing the filter mounting 
arrangement or adjacent equipment. 

 
30.21 Fuel Tanks 

 

A fuel storage tank capable of running the set/s at full load for a minimum of 8 hours shall 
be provided unless otherwise specified. 

 
A wall mounted electrically operated pump shall be provided for transfer of fuel from 240 
L drums. 

 

30.22 Protection, Control and Alarm Devices 
 

Unless otherwise specified, the following will be regarded as a minimum requirement: 
 

Relays for protection requirements shall be fitted to give a visible signal as to cause and 
to stop the engine when any of the protective devices operate. 

 

Protection must be provided for high engine temperature, low lubricating oil pressure, 
overspeed and start failure as a minimum requirement. 

 
A re-set push button must be provided which on operation, after correction of the fault, 
resets the control system to allow re-start in accordance with the selected control position. 
The reset is to be non operative if the fault remains uncorrected. 

 

A push button must also be provided to cancel the alarm signal. This push button is to be 
suitably labelled. 

 

Transient protection by pass circuits required during the run up cycle must be of the 
failsafe type. 

 
30.23 Alternators 

 

The alternator shall be capable of supplying the specified steady state load continuously 
and accommodate the starting loads listed on the schedules. Temperature rise shall not 
exceed the limits for Class E insulation levels, and the machine shall be capable of 
sustaining an overload or short circuit of 300% full load for 3 seconds. 

 
All windings shall be fully impregnated for tropical and coastal climates and must have an 
oil resisting type of insulation complying with Class H. 

 

The alternator is to be provided with anti-condensation heaters and associated 
thermostatic control as necessary. 

 
 
 
 

The inherent steady state voltage regulation for all loads and load power factors between 
zero and through unity to 0,8 lag and for the specified maximum speed variations, shall 
not exceed 1,5% over or below the predetermined manually set open circuit nominal 
voltage value. The alternator and excitation system shall be able to meet the steady state 
and transient voltage dip performance specified for all loading conditions. Unless 
otherwise specified the permanent magnet generator type excitation system shall be 
designed to promote rapid voltage recovery following the sudden application of full load. 
Transient voltage dips shall not exceed 15% of the steady state nominal voltage value 

  and shall recover to within 1,5% of the nominal value within 250 milliseconds.  
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The alternator shall comply with the following requirements unless otherwise specified in 
the schedule of requirements. 

 
▪ Permanent magnetic generator excitation system with three phase voltage 

sensing and automatic 
voltage regulation. 

 
▪ 2/3 Pitch factor winding to eliminate triplen harmonics with skewed core to 

eliminate slot ripple 
 

▪ Total harmonic open circuit voltage distortion to be limited to less than 1%. 
 

▪ Total harmonic three phase balanced load distortion to be limited to less than 
2.5%. 

 
▪ Telephone interference limited to less than 2%. 

 

▪ As a basic mandatory requirement, protection against short circuit and overload is 
to consist of a Heineman Mitsubishi or Merlin & Gerin, type thermal and magnetic 
release fitted to a suitably sized circuit breaker. The supplier shall confirm, by 
means of an overcurrent versus time characteristic comparison of the machines 
withstand capability and the protection device characteristic, that the alternator 
will be satisfactorily protected by these devices. Alternatively, tenderers shall 
provide other means of providing adequate alternator overload and short circuit 
protection with the relevant substantiation at tender. In addition inherent A.V.R. 
protection against over excitation caused by internal or external short circuits by 
means of integral automatic field isolation facility. 

 
▪ Over voltage protection inherent via a suitable overvoltage module or externally 

via a set management system. This must be adjustable as to voltage and time 
and must trip the alternator circuit breaker. 

 
▪ Enclosures shall be to IP23. Should this incur a cost penalty, details must be 

made available at tender and an optional price for an IP22 enclosure given. 
 

▪ The alternator shall be directly coupled to the engine by means of a first class 
quality flexible coupling. 

 

•  The alternator cable boxes must be suitably sized and designed for PVC 
SWA PVC cabling and water tight C.C.G. type cable glands. 

 

30.24 Control Panels for Diesel Generating Sets 
 

A control panel shall be supplied/installed and incorporate all equipment necessary for 
the control and protection of the generating set and the battery charging system. This 
may form part of the switchboard or be set mounted. 

 
The control panel shall comply with the Low Voltage Distribution Board and Motor Control 
Centre in all respects. 

 

The panel shall be free standing. All equipment is to be mounted within the panel, and 
connections and terminals shall be easily accessible. The front panel must be hinged. 
Self-tapping screws and hidden i.e. captive nuts may not be used. 

 

Out going cable termination facilities are to be completely shrouded from any live wiring, 
terminals or busbars. The live incoming cable termination facilities are to be located in 
separate panels to outgoing terminations, or are to be effectively shrouded against 
inadvertent contact. 

 
All control, protection and alarm wiring shall be fitted with a cable or wire marker of 
approved type at each end and the numbering of these markers must be shown on the 

  wiring diagram of the panel. Only the address system of cable marking will be  
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acceptable. Control and alarm circuit wiring shall be suitably colour coded to distinguish 
from power wiring. e.g. Black shall only be used for negative and neutral connections, 
and Green or Green/Yellow for earth connections. 

 
The use of fuses shall be minimised and only Merlin Gerin or other approved circuit 
breakers will be acceptable. 

 

All incoming and outgoing wiring shall be wired to terminal strips and connectors, and 
shall not be terminated directly on equipment within the board. 

 
Power equipment, busbars and wiring shall be kept physically separate from control and 
alarm wiring and equipment, and housed in a separate enclosure. 

 

Labels and designation tags are to be screw fixed. Glue fixing or self adhesive labels are 
not acceptable. 

 
An earth bar must be fitted in the control panel, to which all non-current carrying metal 
parts shall be bonded. Single point isolation of the panel is required and all necessary 
warning labels are to be provided. 

 

30.26 Tests 
 

30.26.1 General 
 

The various sections of the standard specification indicate the routine tests 
required. These are to be regarded as a minimum requirement. Additional 
requirements are given in the Project Specification and the 
drawings/schedules/summaries. 

 
In the event of the plant or installation not passing the tests, the owner shall be at 
liberty to deduct from the contract price any reasonable expenses incurred in 
having to repeat the tests. 

 
The preliminary tests shall be carried out as necessary to ensure that the plant, 
materials and equipment comply with the provisions of the contract and are in a 
suitable state to satisfy the requirements of the specification. These preliminary 
test results are to be recorded (in a manner to be agreed with the Engineer) and 
submitted to the Engineer attending the acceptance tests. 

 
If the tests are not undertaken within a reasonable period of time, the Owner may 
arrange to have the tests performed by others. All tests so made shall be at the 
risk and expense of the Contractor. 

 

Upon satisfactory completion of the final inspections and acceptance tests, a 
hand-over certificate shall be issued accepting the plant and equipment on behalf 
of the Owner. Until handover occurs, the whole of the contract works will remain 
the responsibility of the contractor. 

 
 

30.26.2 Factory Test 
 

Each generator set will be tested under varying loads with guards and exhaust 
system in place. 

 
The Factory Tests shall include: 

 

• Single-Step load pick up 

• Transient and steady-state governing 

• Safety shutdown device testing 

• Voltage regulation 

• Rated power 



3/64 

 

• Maximum power 
 

Upon request, arrangements to either witness this test will be made, or a certified 
test record will be sent to the Engineer prior to shipment 

 

30.26.3 Testing on Site 
 

On completion, erection and installation of the generators, panels and all 
associated hardware, the tenderers shall perform test specified. Tenderers to 
provide their own test equipment. Test equipment shall be of an acceptable 
standard. 

 
Testing the diesel generator sets in conjunction with the services such as UPS’s, 
lighting, lifts, escalators, pumps and general essential loads. 

 

Testing the diesel generator sets at practical completion of project in presence of 
the Client and Local Authority fire department. 

 
The Site Tests shall include: 

 

• Fuel and lubricating oil shall be checked for conformity to the 
manufacturer’s recommendations, under the environmental conditions 
present and expected. 

 

• Accessories that normally function while the set is standing by shall be 
checked prior to cranking the engine. These shall include: block heaters, 
battery charger, generator strip heaters, remote annunciator etc. 

 
 

• Start-up under test mode to check for exhaust leaks, path of exhaust 
gases outside the building, cooling air flow, movement during starting and 
stopping, vibration during running, normal and emergency line-to-line 
voltage, and phase rotation. 

 

• Automatic start-up by means of simulated power outage to test remote- 
automatic starting, transfer of the load and automatic shutdown. Prior to 
this test, all transfer switch times shall be adjusted for proper system 
coordination. Engine coolant temperature, oil pressure, and battery 
charge level along with generator voltage, amperes, and frequency shall 
be monitored throughout the test. An external load bank shall be 
connected to the system if sufficient load is unavailable to load the 
generator to the nameplate KW rating. 

 

30.26.4 Witnessing of Tests 
 

The engineer reserves the right to be present at any of the tests specified (factory 
or site tests). The Engineer shall be notified in time (2 weeks notice) to enable 
him to attend the tests should he wish to do so. 

 
The tenderer shall replace any part of the generator installation should it be found 
not compliant with the specification, during tests or inspections. The replacement 
of any parts shall be for the Tenderer’s cost. 

 

No generator set shall be dispatched from the manufacturer’s works without the 
Engineer’s approval of its testing and overall quality. 

 
30.26.5 Test Certificates 

 

Two copies of test certificates shall be supplied to the Engineer prior to the sets 
being delivered to site. 
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A copy of the factory and on site test certificates shall be incorporated into each 
maintenance manual. 

 
30.26.6 Pre Delivery Information 

 

Within four (4) weeks of receipt of the purchase order, the tenderer shall submit 
for the Engineer’s review, comment and approval. 

 
a) Fuel/emissions strategy 

 
b) Details on full range of attachments 

 

c) Finalised schematic diagram and dimension drawings. 
 

d) Generator operating characteristics as protection/control devices 
 

e) Shipping/transport details 
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31. Uninterruptible Power Supply 
 

31.1 Definitions 
 

(a) UPS shall denote the complete UPS unit with associated controls, remote alarm 
panel and batteries and any accessories required by the system for its successful 
operation. 

 

(b) Power Converter Module shall denote a rectifier, battery charger, inverter, 
electromechanical by-pass switch and manually operated by-pass switch. 

 

(c) Rectifier shall denote that portion of the converter module containing the 
equipment and controls to convert the incoming AC power to regulated DC power 
required by the inverter. 

 
(d) Inverter shall denote that part that converts the DC supplied by the rectifier to AC 

satisfying the load requirements. 
 

(e) Electro-mechanical by-pass static switch shall denote a by-pass system provided 
break free switching from inverter to mains operation and vice versa. 

 
(f) Battery charger shall denote that portion of the power converter module 

containing the equipment and controls to convert the incoming AC power to 
precisely regulated DC power required for battery charging. 

 

(g) Critical load denotes the load as presented to the UPS by the computer or other 
load requiring constant supply and associated circuits and apparatus. 

 

(h) Mean-Time-Between-Failure (MTBF) shall denote an overall MTBF of the UPS as 
a complete system. 

 
(i) A system failure shall denote any interruption to, or degradation of the critical load 

bus voltage or frequency beyond the limits set forth herein. 
 

(j) Efficiency shall denote the ratio of real output power (kW) to real input power 
(kW) with the UPS operating at a defined load power at the defined power factor, 
the battery fully charged and with nominal input voltage. 

 
31.2 System Requirements 

 

31.2.1 Output to Load 
 

Rating Refer to detail specification. 
 

Output voltage Refer to detail specification. 
 

Output Frequency 50 Hz ± 0,5 Hz. 
 

System 1 phase 2 wire or 3 phase 4 wire with 
operative earth conductor. 

 

Voltage regulator ± 10% maximum deviation of steady state 
voltage recovering to within 5% in less than 
50 ms and to within 1% less in that 100 ms. 

 
Frequency stability Normally automatically synchronised to 

mains frequency if the latter is within 50 Hz ± 
2% (adjustable window) Runs free at 50 Hz 
± 0,5 Hz at any load when mains is out of 
limits. 

 
Harmonic content Less than 4% total distortion. 
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Amplitude modulation Less than 2% 
 

Efficiency (overall) 80 - 85% 
 

31.3 System Description 
 

The system shall consist of a static UPS complete with the following components : 
 

(a) Rectifier/charger. 
 

(b) Inverter. 
 

(c) Battery. 
 

(d) Automatic electronic no-break bypass circuit and switch. 
 

(e) Separate manual bypass switch. 
 

(f) Protective devices and measuring equipment. 
 

(g) The required controls and necessary equipment. 
 

(h) A self monitoring system with digital readout by means of which all critical 
functions can be checked. 

 
The system shall be capable of providing an uninterrupted supply to the load with the 
output characteristics as specified a total mains failure (i.e. normal mains and standby 
generator supply failure). The batteries shall be rated at an AC load power factor of 0,8 
lagging. 

 

The complete system, including all controls shall be designed in such a way that the 
failure of any one vital central component will NOT cause a complete system failure. If 
necessary such a failure must be avoided by connecting the load directly to the mains by 
means of the bypass switch. 

 

The UPS shall operate satisfactorily synchronous with the mains supply even under 
severe conditions of up to 100% unbalanced load. 

 
The UPS shall be amply rated to carry the stated full load current. The UPS shall 
furthermore be capable of withstanding the following overloads. 

 

Static Overloads: 

• 100% of full load continuously. 

• 125% of full load for 5 minutes. 

• 150% of full load for 2 minutes 

• 165% of full load for 1 second with inductive decay after initial equipment switch 
on surge current. 

Dynamic Overload : 

• 300% for less than 5 msec. 

• 1000% for less than 1 msec. 
 

All component parts, cables and other connections shall be amply rated to withstand the 
overloads stated and maintain the input voltage at the load within the tolerances stated. 

 

The equipment shall be designed for the maximum operating efficiency. The efficiency 
shall be determined when the system is delivering full load at 0,8 power factor with the 
batteries fully charged. The load required by the auxiliary equipment (controls, alarms, 
etc). electronic switches and cabinet fan shall be included in he determination of overall 
efficiency. A typical test report clearly showing how the efficiencies are calculated, shall 
be submitted with the tender. 
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It shall be the responsibility of the successful tenderer to ensure satisfactory operation of 
the complete system for the load to be supplied. It is, therefore, essential that the tenderer 
acquaint himself fully with typical load conditions before the tender closing date. 

 
All cabinets containing thyristors shall be adequately screened and earthed to prevent 
direct radio frequency radiation. 

Tenderers shall submit with their tenders a schematic diagram showing : 

Input circuit breakers. 

System busbars. 
Rectifiers. 
Batteries. 
Inverters. 
Electronic switches. 
Bypass circuit. 
Detour circuit. 
Fuse protection. 
Output circuit breakers. 
Oscillator. 
Power supply circuits to oscillator, alarms, controls, etc. 
Battery isolator. 

 

31.3.1 Rectifier 
 

The UPS shall have its own rectifier and rectifier transformer which shall operate 
satisfactorily from the mains or standby supply. 

 

The rectifier shall be of the solid state type providing full wave rectification of the 
input voltage suitably regulated to suit the input requirements of the inverter. 
Where necessary, a high grade DC filter shall be utilised to limit the output ripple 
to within acceptable levels for the inverter input. Current limiting features shall be 
provided to protect the rectifier. The current limiting settings shall be variable for 
final adjustment on site. 

 
Voltage free contacts shall be provided for the malfunction alarms of the rectifier. 

 
An input monitoring circuit shall be provided for the rectifier. This circuit shall 
switch off the rectifier when the r.m.s. value or frequency of the input voltage falls 
below present values. 

 

The necessary protection circuitry shall be provided to switch off the rectifier if 
any one of the rectifier phases should fail, thus presenting an unbalanced load to 
the incoming supply. 

 

The output of the rectifier shall be connected in parallel to the battery and 
inverter. 

 
The rectifier shall have over temperature protection. Temperature sensing probes 
shall be placed on the thyristor housing, thyristor mounting, or on the heat sink 
close to the thyristor. The sensing of the off coming air temperature alone is not 
acceptable. 

 
Tenderers shall take into account the possible effects of harmonics that may be 
present on the input supply due to non-sinusoidal waveforms at the rectifier input, 
phase commutation, the effect of reactance during phase commutation etc. The 
input voltage monitoring circuits of the rectifiers shall be adequately filtered and 
buffered to ensure reliable load control and to prevent continuous on-off switching 
of the rectifiers. 

 
For three phase units each of the three rectifier transformers shall have a 

different primary to secondary phase displacement in order to minimise the 
  harmonics generated by the rectifiers.  
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31.3.2 Inverter 
 

The inverter shall be adequately protected against any excessive overload or 
short circuits that occur in the load. Reactive current limiting or other methods 
shall be employed to render the thyristors short circuit proof. The successful 
tenderer shall replace any thyristors or any inverter components at his own 
expense if these should be damaged. 

 
The necessary feedback and control circuits shall be incorporated to ensure 
satisfactory operation separately or in synchronisation with the mains supply 
under all conditions of dynamic load variations, stated overloads, severe 
unbalanced conditions and high operating temperatures. The thyristor bridge 
shall contain the necessary auxiliary circuitry to ensure satisfactory operation. 

 
The output of the inverter shall be connected in parallel with the thyristor switch 
output. 

 

Each inverter shall have over temperature protection similar to the over 
temperature protection for the rectifier. 

 
A discharge device shall be provided across the D.C. input to the inverter, which 
will discharge any capacitors in the inverter module when it is switched off. 

 

The inverter shall contain an oscillator capable of operating and maintaining the 
inverter output frequency as specified. The inverter oscillator shall be capable of 
frequency synchronisation and phase locking to the mains (or standby generator) 
power source frequency. When operating as a slave to the mains or standby 
power and a failure occurs in the slaving signal, the invertor oscillator shall 
automatically revert to a free running state and maintain the specified limits. All 
changes in output frequency to free run or synchronise shall be gradual to suit the 
load requirements. 

 

31.3.3 Battery charger 
 

The battery charger shall be a solid state, constant voltage type providing full 
wave rectification of the input voltage with the output regulated to an accuracy as 
specified. A high grade D.C. filter shall be utilised to limit the output ripple to the 
stated tolerance. Current limiting features shall be provided. The value of the 
current limit setting, shall be in accordance with the maximum allowable charging 
current that the batteries can withstand. 

 
The maintained voltage on float charge shall be such as to give maximum life to 
the batteries whilst maintaining the maximum charge conservation and minimising 
gas formation and water loss. The optimum float charge voltage shall be specified 
by the battery manufacturer but is expected to be approximately 2,23 volts per 
cell. The voltage shall be kept within ± 0,5% of the nominal value for all loads 
from no load to the full rated battery charger current when supplying the full 
output with batteries discharged. 

 
31.3.4 Battery 

 

The battery capacity shall be sufficient to provide full load for the specified time. 
The capacity shall be rated at a maximum specific gravity of 1,245 at 25 C and 
correctly filled. 

 
Tenderers shall state the discharge capacity of the battery after 10 hours of 
charge and the battery voltage at its terminals under various conditions. The 
inverter shall switch off on low battery voltage. 

 
The battery cells shall be of the maintenance free type. 
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The batteries shall give satisfactory service for a minimum period of 3 years. 
Tenderers shall state the maximum expected lifetime of the batteries and 
motivate their statement, and provide a statement by the battery manufacturer 
supporting this and stating that the charger offered is suitable for the battery. 

 

The cells must be mounted in a matching steel cabinet or in the same cabinet as 
the control equipment. The vented type cells should be mounted on a wooden 
stand, consecutively, numbered with positive and negative terminals clearly 
marked in a ventilated battery room. 

 
The batteries shall be complete with cell inter-connectors and row inter-
connectors. The output terminals shall be robust and adequately dimensioned for 
the output cable terminations. 

 
The inter-connectors between cells and shall be made in a manner giving the 
lowest volt drop and maximum resistance to corrosion. 

 

All connections to cells must consist of flexible cable to avoid mechanical stress 
at the cell terminals. 

 
The tenderer shall describe the method of removal and replacement of a faulty 
cell. 

 

The battery shall be complete with a battery fuse isolator capable of breaking the 
full load current drawn by the inverter. These battery fuse isolators shall be 
installed in the inverter unit room or cabinet. 

 
Terminal posts should be effective for the expected lifetime of the battery and 
should be effective even if the cell is overfilled. 

 

The battery may be resistance grounded through 5000 ohm to 10000 ohm for the 
purpose of ground fault. 

 
Tenderers shall submit full details with dimensioned drawings of the batteries 
offered. 

 

Tenderers shall submit the calculations and motivations complete with curves 
supporting the selection of a specific battery cell. 

 
All cabling for the battery shall be installed on PVC cable trays and fitted to the 
satisfaction of the engineer. 

 

31.3.5 Automatic by-pass switch 
 

An integral automatic bypass switch shall be provided to transfer the critical load 
without break to the mains should the UPS unit fail. The latter unit shall 
simultaneously be disconnected from the critical load bus. This transfer shall, 
however, be inhibited if the mains is out of synchronism with the UPS output. 
Retransfer to the UPS output shall be on a manual or automatic command. This 
switch must have a cover fitted screwed to the panel so as to make the operating 
of this switch impossible without having first removed the cover. 

 

The static switch should prevent "hunting" and after trying unsuccessfully to 
switch a maximum of three times the static switch should be inhibited from further 
switching. 

 
 
 

31.3.6 Computer Rooms / Office UPS Installation 
 

The rectifier shall be equipped with 2 independent over voltage shutdown 
  contacts for maximum charger security.  
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The battery charger shall be designed to charge the batteries to 90% of its fully 
charged capacity within 14 hours and to 100% capacity within 20 hours. 

 
The battery charger shall be capable of boost charging the batteries to 2,6 volt 
per cell. The boost facility shall be manually operated. 

 

The battery charger shall be provided with a current limiting circuit. 

The current limit setting shall be variable for easy adjustment on site. 

The necessary voltage free contacts for the alarms and battery charger failures 
shall be allowed for in the tender price. 

 
The battery charger shall have over temperature protection similar to the 
protection specified for the rectifier. 

 

The battery charger shall have circuitry to inhibit the charging of batteries from the 
standby generator. This circuitry shall be activated by normally open contacts on 
the generator control panel. The interconnecting cables will be supplied and 
installed as part of this contract. 

 
31.3.7 Construction of Cubicles and Switchboards 

 

All the converter equipment shall be housed in totally enclosed, free standing, 
floor mounted cubicles, designed top provide adequate ventilation for the 
equipment. 

 
All cubicles shall be rigid with suitably braced doors providing front access. 

All cubicles shall be vermin proof. 

All equipment shall be mounted on the metal framework suitably arranged to 
provide safe operation and ease of access. Fuses and switchgear in particular 
should be safely accessible even under load conditions. 

 
 

All power bridges, filters and other major components both in the inverter and 
rectifier, shall be completely withdrawable to facilitate rapid repair and/or 
replacement. The method of withdrawal shall be such that a complete module 
can be extracted in the operating condition so that checks and measurements 
may be made while in operation and access to all components facilitated. 

 
All electronic printed circuit cards shall be of a good quality and shall be easy and 
simple to interchange. 

 

All auxiliary power supplies shall be duplicated and shall be connected so as to 
operate in parallel redundancy. At least two primary sources of power shall be 
provided for each of the power supplies in the system. 

 
Flexible wires shall not be soldered directly onto terminals but shall have a 
crimped tab, which is soldered onto a terminal or post. The wire wrapping 
technique shall be employed for electronic circuits where possible. 

 

The front panel alarms shall be clearly and adequately marked. A single line 
mimic layout of the switchgear shall be provided on the front of the cubicles 
providing a graphic display of the circuitry of the equipment involved. 

 

31.3.8 Instrumentation and Controls 
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Facilities shall be provided for controlling the rectifier, switching the inverter on, 
switching the inverter output to the synchronous motor/alternator and controlling 
the bypass thyristor switch circuit. 

 
All control switching of the rectifier and inverter as well as the bypass operation 
shall be pushbutton initiated. 

 

Electronic equipment be protected with transsorbs and metal oxide varistors in 
power supplies and external communication lines. 

 

31.4 Alarms 
 

All alarms shall be of the tell tale type with memory features e.g. a flashing light indicates 
a fault coupled with an audible alarm. The pressing of the appropriate button shall cancel 
the audible alarm and allow the alarm lamp to burn continuously until the fault is removed. 

 
The following minimum alarm conditions shall be monitored on the equipment: 

 

• Normal 

• Mains failure 

• Inverter failure 

• Shutdown imminent 

• Load on mains 

• Overload 

• Charger fails 
 

Where required a remote panel must be supplied and installed. The alarms indicated 
must duplicate all the alarms indicated on the UPS control panel. In addition a buzzer 
must be provided. Any alarm occurring must sound the buzzer to draw attention. An alarm 
accept pushbutton to silence the buzzer must be provided. 

 
Provision shall be made on all the alarms mentioned above to be remotely monitored. 
Normally open contacts shall be supplied at the converter for each alarm for this purpose. 
The contacts shall close under an alarm condition. 

 
31.5 Ventilation 

 

All equipment racks shall be positioned in logical fashion on the floor in a configuration, 
which will ensure proper ventilation 

 
Each cubicle containing heat-generating equipment (thyristors, transformers electronic 
circuitry, filters, etc) shall, where necessary, have extraction ventilation fans mounted on 
the top of the cubicle to assist air circulation. These fans shall be fed from the output 
distribution panel of the uninterrupted power supply. 

 

31.6 Tests 
 

The complete testing including the provision of test facilities, instruments, dummy loads 
and switchgear at the manufacturer's premises shall form part of this contract. 

 
For the test in the manufacture's premises the client shall be notified four weeks in 
advance in order that a representative can be sent to witness these tests. 

 

31.6.1 Battery Tests 
 

a) The output voltage of the battery unit (i.e. all the cells making up one 
battery) shall be tested with the incoming supply removed. 

 

b) The full rated load for the battery shall then be connected to it. The 
voltage shall be measured at 5 minute intervals for the duration discharge 
period. 
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c) The batteries shall be left to recharge. The voltage shall be checked after 
14 hours with the load and incoming supply removed as well as with the 
load connected but incoming supply removed. 

 
d) When fully recharged, the voltage and specific gravity of every cell shall 

be measured with the incoming supply removed. 
 

e) The circulating A.C. current through and the A.C. voltage across the 
batteries shall be measured when the rectifiers are on with the battery 
discharged and fully charged. 

 

31.6.2 Oscillator tests 
 

a) Frequency within tolerances at all loads. 
 

b) Parallel redundancy. 
 

c) Auto automatic synchronisation for connection of the synchronous 
motor/alternator to mains via the thyristor switch. 

 
An electronic frequency counter shall be used to measure the frequency. 

 

31.6.3 Rectifier tests 
 

a) Output voltage of rectifiers at no load and full load with batteries charged 
and not charged. 

 
b) Current limit, both for mains failure and return to mains. 

 

c) Switch off value mains input monitor. 
 

d) Sequential switch on for return to mains. 
 

e) Soft start circuits. 
 

31.7 General 
 

Ammeters will not be acceptable to prove the above items. A wave analyser and a 
recording oscilloscope will be required. Photographs shall be taken of the oscillograms by 
the contractor in the presence of the engineer. 

 
The overall efficiency of the complete uninterrupted power supply shall be proved to be 
within the specified limit at full load and at no load. 

 
The overcurrent protection mechanisms of the A.C.B. shall be proved by current injection 
(either primary or secondary) 

 

The bypass and detour circuits shall be proved. 
 

All alarms, indications and control functions shall be proved. 
 

The test instruments provided shall in all cases be of high quality and suitable to be able 
to adequately assess the quantities being measured and the equipment being tested. All 
instruments shall be calibrated by a testing laboratory approved by the National 
Calibration Service of the CSIR. The test equipment remains the property of the 
successful tenderer. 

 
At the completion of the tests, a full test report shall be submitted by the contractor to the 
engineer in triplicate. 

 
Continuously adjustable dummy loads of a rating suitable to comprehensively test the 
UPS shall be provided by the contractor as well as any temporary cables required for the 

  connection of the dummy load to the UPS on site.  
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31.8 Cabinet 
 

The contractor shall install a metal cabinet with lockable doors of sufficient size to house 
all operating and maintenance instructions, drawings, spares, tools, etc. 

 

31.9 Schematic Diagram 
 

A schematic diagram of the complete system shall be mounted in a suitable place and 
shall be resin encapsulated. 

 

31.10 Auxiliary Equipment 
 

Tenderers shall make all allowances for plant required (i.e. hoists, cranes, trolleys, etc.) 
ensuring positioning of the equipment in the UPS room. 



3/75 

 

32. Services Interface Testing 
 

The requirements as outlined in this section are the minimum requirement to be completed by the 

contractor to demonstrate correct operation of the systems, and for inclusion in the Contractors 

handover documentation on completion of the project 

 
32.1 Purpose of Services Interface Testing 

 

To ensure the satisfactory and safe operation of the building. To achieve this each 
service and the interface of all services must be verified to ensure correct operation 
under all possible conditions that may be encountered during the operation of the 
building. The only way to check that this will be achieved, is to initially and correctly test 
each system in detail and then in conjunction with each other. 

 
32.2 Test Co-Ordinator 

 

The Principal Building Contractor (PBC) is contractually responsible for co-ordinating all 
site activities, and is therefore responsible to plan, organise and program the various sub 
trades in terms of the site program. 

 
This document is therefore an aide to the PBC and the various sub contractors involved 
to ensure that the Client can be satisfied that all systems work individually and 
collectively under all conditions that will be encountered. Notwithstanding anything to the 
contrary, the ultimate responsibility for the equipment on site and for on site safety 
aspects remains with the PBC and/or the Contractors. Sub Contractors must therefore 
be present to operate the relevant plant and to ensure overloading or stressing does not 
occur. 

 
32.3 Test Procedure 

 

Each services sub contractor is to provide an overview of their system, a brief description 
of how the service operates under the various operational conditions (refer to item 31.5). 

 
32.3.1 Individual Services Preliminary Testing 

 

Each service consulting engineer should produce a detailed testing sequence of; 
 

a) tests to be carried for the particular service 
 

b) how these are to be carried out to ensure compliance with the contract 
documents and specified conditions 

 

c) the testing sequence priority, the required readings and the test 
equipment to be employed 

 
d) the sequence of tests to suit the system/s and the service completion 

program starting with the control and safety systems 
 

e) the required final test report 
 

The PBC in conjunction with the particular services contractor prepares a 
suitable testing program. 

 

The protection, control and safety aspects of each service are to be individually 
tested by service contractor as per the test report completed prior to permanent 
power being made available for plant start up (i.e. before driven equipment is 
started up). 

 
Once this is done then each service can be individually tested and commissioned 
into service in terms of its intended design function. 
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Once each service has undergone start up and the respective consultants are 
satisfied that the plants are operating correctly and safely with the safeties and 
protection in place the usual on going testing, balancing and setting can continue 
for each service. 

 
32.3.2 Combined Services Preliminary Testing 

 

Each service consulting engineer should produce detailed testing procedure 
outlining the following; 

 
 

a) Tests to be carried out with each service to be interfaced with, for their 
area of responsibility. 

 

b) The testing sequence, required reading and test equipment to be 
employed. 

 
c) The required final test reports 

 

The PBC in conjunction with the particular services contractor prepares a 
suitable testing program. 

 
Once this is achieved the interfacing with other systems/services can be tested 
and commissioned into service. 

 

For each services interface the relevant contractors, consultants, suppliers must 
be present with the principal contractor or his appointed agent undertaking the 
overall programming control and co-ordination 

 
32.3.3 Combined Services Final Testing And Commissioning 

 

The PBC (with the assistance of the Service Consultants) should produce details 
of; 

 

a) Test to be conducted for each possible operational condition 
 

b) Testing sequence and required results 
 

c) Equipment required for testing, commissioning 
 

d) Personnel to be present for each test 
 

e) The required final test report 
 

(Refer to item 37.7 for an example of the above requirement.) 
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32.4 Services 
 

The following services generally interface with or rely on another service 
 

a) Electrical 
b) Heating, Ventilation & Air-conditioning 
c) Sprinkler & Fire Protection 
d) Smoke Extraction 
e) Lifts 
f) Escalators 
g) Fire Pumps 
h) Domestic Water Pumps 
i) Sump Pumps 
j) Smoke Detection 
k) Ventilation 
l) Access & Security 
m) Building Management System 
n) Public Address 

 
32.5 Possible Building Operational Conditions 

 

The generic operational conditions are 
 

a) Normal Conditions 
b) Mains Power Failure (Short Duration) 

c) Mains Power Failure (Extended Duration) 
d) Fire Condition, Mains Power Available 
e) Fire Condition During Power Failure 
f) Power Failure During Fire Condition 

 
32.6 Brief Overview of Tests 

 

Tests should be carried out demonstrating the correct operation under all conditions as 
32.5 

 
32.6.1 Normal Conditions 

 

All services to be operational as they would under normal conditions. 

 
32.6.2 Mains Power Failure (Extended Duration) 

 

All services to be operational as they would under normal conditions 

Simulate mains power failure. 

Ensure correct operation of all essential services. 

Re-instate mains power. 

Ensure all services return to normal operation. 
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32 .6.3 Mains Power Failure (Short Duration) 
 

All services to be operational as they would under normal conditions 

Simulate mains power failure and after 30 seconds re-instate mains power. 

Ensure all services return to normal operation. 

Simulate mains power failure and after 5 seconds re-instate mains power. 

Ensure all services return to normal operation. 

32.6.3 Mains Power Failure (Extended Duration) 
 

All services to be operational as they would under normal conditions 

Simulate mains power failure. 

Ensure correct operation of all essential services. 

Re-instate mains power. 

Ensure all services return to normal operation. 

 
32.6.4 Fire Condition 

 

All services to be operational as they would under normal conditions 

Simulate fire condition in single fire zone. 

Ensure correct start-up / shutdown and operation of equipment as required by 
the fire engineer. 

 

Reset alarm. 
 

Ensure all services return to normal operation. 

Repeat test for each fire zone. 

Simulate fire condition in multiple fire zones. 
 

Ensure correct start-up / shutdown and operation of equipment as required by 
the fire engineer. 

 

Reset alarm. 
 

Ensure all services return to normal operation. 

 
32.6.5 Fire Condition During Power Failure 

 

All services to be operational as they would under normal conditions 

Simulate mains power failure. 

Ensure correct operation of all essential services. 

Repeat tests as outlined in 37.6.4 
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32.6.6 Power Failure During Fire Condition 
 

All services to be operational as they would under normal conditions 

Simulate fire condition in single fire zone. 

Ensure correct start-up / shutdown and operation of equipment as required by 
the fire engineer. 

 
Simulate mains power failure. 

 
Ensure correct re-start and operation of equipment as required by the fire 
engineer. 

 

Simulate fire condition in single fire zone. 
 

Ensure correct start-up / shutdown and operation of equipment as required by 
the fire engineer. 

 

Re-instating mains power 
 

Ensure correct re-start and operation of equipment as required by the fire 
engineer. 

 

Reset alarm 

 
Ensure all services return to normal operation. 

 

32.7 Safety 
 

Appropriate equipment to be provided to ensure the safe undertaking of the testing, 
including two way radios for communication between various parties, Hearing protection 
for persons in generator / plant rooms, torches and safety lighting. 

 

All persons on site are to be made aware of the test schedule. 

 
32.8 Operation And Maintenance Manuals 

 

All recorded test, settings, timings of all devices as well as corrective action for system 
failure to be recorded and included in the relevant manual. 

 
The system overview, how the system operates under the various building functional 
conditions and the remedial action should the system fail to operate correctly for the 
various building operational conditions should be included in the manual. 
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1.0 General Notes 
 

The schedules are to be completed in all respects and returned with the completed tender. Failure 
to do so will render a tender liable for disqualification. 

 
Where suppliers cannot meet the specific requirements, this is to be clearly indicated as such. 

 
Tenderer’s are cautioned to exercise care when completing the schedules in order to clearly convey 
the Tenderer’s intent to the adjudicator, and notwithstanding anything to the contrary, should not be 
construed as a counter offer by the Tenderer. 

 

Where alternatives are offered, fill details are to be submitted. 

For example: 

Do not just record “XYZ Manufacturer”. 
Record as follows “XYZ Manufacturer, Model - 123; Catalogue reference – abc, with attachments 
etc.” 
In the case of luminaires, photometrics are to be included. 

 
 

2.0 Contract Staff 
 

Tenders shall state at the time of tendering, the names of those staff, as listed below, who will be 

assigned to this contract. It should also be noted that this staff is to be available for this contract at 

all times during normal working hours. 

 

 
Contracts Manager ………………….……………..…………………… 

Site Supervisor(s) ………………….……………..…………………… 

Registered Person ………………….……………..…………………… 

Type of Registration ………………….……………..…………………… 

Registration No ………………….……………..…………………… 

Approved Inspection Authority ………………….……………..…………………… 

Registration No ………………….……………..…………………… 

Contract Administrator / Financial Controller ………………….……………..…………………… 

Health And Safety Representative ………………….……………..…………………… 
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3.0 Sub-Contractors 
 

The electrical sub-contractor is not permitted to sub-let any portion of the electrical work covered in 

the document without the prior approval of the Engineer, Employer and Principal Contractor. 

 
Tenders shall state at the time of tendering, provide the names of specialist subcontractors to be 

used on the project; 
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4.0 Details of Previous Projects 
 

Provide details of previous / similar projects undertaken in the last 5 years. 

 

4.1 Project 1 

 
Name of Project ……………………..….…………………………… 

 
Description of Project ……………………..….…………………………… 

 
Details of Products Installed ……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
Contract Value ……………………..….…………………………… 

 
Contract Duration (and Year) ……………………..….…………………………… 

 
Client ……………………..….…………………………… 

 
 

4.2 Project 2 

 
Name of Project ……………………..….…………………………… 

 
Description of Project ……………………..….…………………………… 

 
Details of Products Installed ……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
Contract Value ……………………..….…………………………… 

 
Contract Duration (and Year) ……………………..….…………………………… 

 
Client ……………………..….…………………………… 
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4.3 Project 3 

 
Name of Project ……………………..….…………………………… 

 
Description of Project ……………………..….…………………………… 

 
Details of Products Installed ……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
Contract Value ……………………..….…………………………… 

 
Contract Duration (and Year) ……………………..….…………………………… 

 
Client ……………………..….…………………………… 

 
 

4.4 Project 4 

 
Name of Project ……………………..….…………………………… 

 
Description of Project ……………………..….…………………………… 

 
Details of Products Installed ……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
Contract Value ……………………..….…………………………… 

 
Contract Duration (and Year) ……………………..….…………………………… 

 
Client ……………………..….…………………………… 
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5.0 Information Regards Key Personnel Undertaking the Work 

 

5.1 Key Personnel ……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
 
 

5.2 Previous Experience on Similar Projects ……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
 

5.3 Personnel undertaking final testing ……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 

 
……………………..….…………………………… 
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6.0 Specialist Suppliers 
 

Tenders shall state at the time of tendering, submit the names of specialist equipment suppliers to 

be used on the project; 

 
Specialist suppliers are to confirm in writing that they have received all relevant tender 

documentation, specifications and drawings from the tenderer. 

 

 
6.1 Low Voltage Busbar …………..….…………………………… 

6.2 Low Voltage Main LV Panel …………..….…………………………… 

Board Manufacturer ………………………………………….. 

Board Model / Type Name (if applicable) ………………………………………….. 

Switch gear manufacturer ………………………………………….. 

Protection Relay manufacturer/model ………………………………………….. 

CT manufacturer ………………………………………….. 

Meter manufacturer ………………………………………….. 

Meter model ………………………………………….. 

IP Rating ………………………………………….. 

 
6.3 Low Voltage Distribution Boards 

 
…………..….…………………………… 

Board Manufacturer ………………………………………….. 

Board Model / Type Name (if applicable) ………………………………………….. 

Switch gear manufacturer ………………………………………….. 

CT manufacturer ………………………………………….. 

Meter manufacturer ………………………………………….. 

Meter model ………………………………………….. 

IP Rating ………………………………………….. 

6.4 Low Voltage Cables …………..….…………………………… 

Manufacturers Names ………………………………………….. 

Country of Manufacture ………………………………………….. 

Cable termination manufacturer ………………………………………….. 

Cable termination model ………………………………………….. 

 
6.6 Luminaires 

 
…………..….…………………………… 

Type A1 

Make 

 
………………………………………….. 

Supplier ………………………………………….. 

Model Number ………………………………………….. 

Available Photometrics ……………………Y/N………………... 

Type A2 

Make 

 
………………………………………….. 

Supplier ………………………………………….. 

Model Number ………………………………………….. 
Available Photometrics ……………………Y/N………………... 



6/7 

 

  

 

Type A3/A3e 
Make 

 
………………………………………….. 

Supplier ………………………………………….. 

Model Number ………………………………………….. 

Available Photometrics ……………………Y/N………………... 

Type B1/B1e 

Make 

 
………………………………………….. 

Supplier ………………………………………….. 

Model Number ………………………………………….. 

Available Photometrics ……………………Y/N………………... 

Type B2/B2e 

Make 

 
………………………………………….. 

Supplier ………………………………………….. 

Model Number ………………………………………….. 

Available Photometrics ……………………Y/N………………... 

Type C1/C1e 

Make 

 
………………………………………….. 

Supplier ………………………………………….. 

Model Number ………………………………………….. 

Available Photometrics ……………………Y/N………………... 

Type C2/C2e 

Make 

 
………………………………………….. 

Supplier ………………………………………….. 

Model Number ………………………………………….. 

Available Photometrics ……………………Y/N………………... 

Type C3 

Make 

 
………………………………………….. 

Supplier ………………………………………….. 

Model Number ………………………………………….. 

Available Photometrics ……………………Y/N………………... 

Type D 

Make 

 
………………………………………….. 

Supplier ………………………………………….. 

Model Number ………………………………………….. 

Available Photometrics ……………………Y/N………………... 

Type E 

Make 

 
………………………………………….. 

Supplier ………………………………………….. 

Model Number ………………………………………….. 

Available Photometrics ……………………Y/N………………... 

Type F 

Make 

 
………………………………………….. 

Supplier ………………………………………….. 

Model Number ………………………………………….. 

Available Photometrics ……………………Y/N………………... 
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Type G 

Make ………………………………………….. 

Supplier ………………………………………….. 

Model Number ………………………………………….. 

Available Photometrics ……………………Y/N………………... 

 
Type H 

Make ………………………………………….. 

Supplier ………………………………………….. 

Model Number ………………………………………….. 

Available Photometrics ……………………Y/N………………... 

 
6.7 Power Skirting …………..….…………………………… 

 
Supplier ………………………………………….. 

Model ………………………………………….. 

 
 

6.8 Cable Trays …………..….…………………………… 

 
Supplier ………………………………………….. 

Model ………………………………………….. 

 
6.9 Cable Ladders …………..….…………………………… 

 
Supplier ………………………………………….. 

Model ………………………………………….. 

 
6.10 Cable Baskets …………..….…………………………… 

 
Supplier ………………………………………….. 

Model ………………………………………….. 

 
6.11 Terminal Devices …………………………………………. 

Manufacturers Name and Model of the following: 

 
Light switches …………………………………………. 

Socket Outlets …………………………………………. 

Isolators …………………………………………. 

PVC Flush Boxes …………………………………………. 

Steel Flush Boxes …………………………………………. 

Junction Boxes …………………………………………. 

Cluster Boxes …………………………………………. 

 
 

6.12 Conduits …………………………………………. 

Manufacturers Name and Model of the following: 

 
PVC Conduit …………………………………………. 

Is PVC conduit SABS approved? ……………………Y/N……………….. 

Galvanised Steel Conduit …………………………………………. 

Is galvanized steel conduit SABS approved? ……………………Y/N……………….. 

Wall thickness of PVC conduit …………………………………………. 

Wall thickness of Galvanised Steel Conduit …………………………………………. 

Steel Wiring Channels Manufacturer …………………………………………. 

Steel Wiring Channels Model/Type …………………………………………. 

PVC Wiring Channels Manufacturer …………………………………………. 

PVC Wiring Channels Model/Type …………………………………………. 
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…………………………………………….. …………..….…………………………… 

 
…………………………………………….. …………..….…………………………… 

 
…………………………………………….. …………..….…………………………… 

 
 

6.13 Standby Generators …………..….…………………………… 

 
Supplier ………………………………………….. 

Model ………………………………………….. 

 
 

6.14 Uninterruptible Power Supply …………..….…………………………… 

 
Supplier ………………………………………….. 

Model ………………………………………….. 
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1. SCOPE 

The present document defines the design requirements for instrument mounting in the Modification & 

Completion of Penta Erythritol Plant . 

The present specification, together with the applicable drawings, describes the technical requirements of 

the instrumentation installation and of the checks required to ensure the conformity of the final 

installation to those documents. 

The installation shall conform to sound engineering practice and be carried out in strict accordance with 

the codes; standards and regulations as listed in the instrument design criteria. 

*Referenced job specifications: 

- Instrument design specification 

*BS-6739 Instrumentation in process control systems: 

- Installation design and practice 

 

2. GENERAL 

• Each instrument shall be connected to the process by one or several specific and independent taps. 

• Instrument taps shall be equipped with shutoff valves (process piping class) to allow isolation of the 

instrument while the unit is on stream. 

• Connection between instruments and process shall be as short as possible, taking into account required 

slopes of impulse line, and accessibility. 

• Transmitter supports shall be installed at grade or on fixed platforms. Supports shall be provided with 

seal cap. 

• Instruments shall be protected against vibrations especially in the vicinity of reciprocating compressors 

and pumps. 

• Instrument shall be installed in a way so as to be protected against poor weather and/or specific 

environmental conditions such as: 

- Abnormally low or high ambient temperature 
- Permanent presence of corrosive agents 

- Direct sunlight (sunshade required) 

• Shutoff valves of non-equipped instrument taps (socket welding type) shall be fitted with a half nipple 

whose threads are protected by a screw cap. 

• For local operation, the following criteria shall be complied with: 

- Local indicator taps shall be located in such a manner that the indicator is easily readable from 

grade or a fixed walkway. 

- The horizontal axis of local indicators and/or controllers or enclosures shall be approx. 1.60 m 

above grade or walkway. 

- Allowable slop for primary connection shall be min 8%. 
1
 

2.1. INSTRUMENT ACCESSIBILITY IN PROCESS UNITS 

If no permanent means of access such as a platform, walkway or fixed ladder is provide, access bemoans 

of a portable ladder of a length of 3 m or less is acceptable for instrument without a local indicator and 

calibration. 

The positioning of any instrument associated with its connecting components as well as the orientation 

of the taps shall take into account the following requirements: 

-  Not obstruct traffic ways and access walkways 
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- Allow instrument disassembly without additional dismantling for free access 

- Provide easy handling of heavy or large size instruments, including access for lifting equipment, 

if necessary. 

Special cases: 
- line vibration: 

On lines subject to considerable vibration, precautions are to be taken to protect the instrumentation. 

- Tapping points: 

When the isolation valve supplied at tapping point is not accessible, another isolation device shall be 

made available close to the instrument. 
- Control valves/motorized on-off valves: 

Control valves equipped with hand wheel or electrically motorized on-off valve are to be accessible 

from a permanent access point. 
- Instrument requiring frequent attention: 

The instruments. Analyzers are to be accessible from permanent access points. 

 

2.2. INSTALLATION ACCESSORIES 

• Installation accessories are to be selected according to the operating conditions both for the type of 

accessories to be used and for the quality (see piping classes). 
Connections to the process shall be made in strict conformity with the applicable installation standards. 

• In the event of the use of thin wall tubing, elbows shall be made by bending; consequently, 

manufactured elbows will not generally be used. 

• Short assemblies must be made with removable fittings. 

• Layout of various fittings shall be such that the individual piping components or sections can be easily 

dismantled. 

• Connections shall be provided with sufficient flexibility to allow expansion in relation to piping or 

equipment (due to thermal stresses), without causing any damage. 

• Support shall be designed to avoid undue stresses on the instruments and taps. 

• Connections to instrument air headers shall always be at the upper section of the pipe and equipped 

with a shutoff valve. 

• In the event that, process-instrument connections are made with thin wall tube, special care shall be 

taken when storing the tubes and using the fittings. The tubing will be supported approximately every 

meter. 

• Cable or instrument air tubing shall be supported properly. 

• Basically, compact valve manifolds shall be used, except where prohibited be the instrument piping 

class. 

• For viscous materials or materials with suspended solids, compact valve manifolds shall be designed 

with 2 purge valves. 

• Process/Instrument connection shall be provided with the slopes shown on the installation standards. If 

a slope is specified, it shall be at least 10%. 

 

2.3. LIMITS 

Specific mounting standards will be issued for process connections and impulse lines according to the 

instrument piping classes. Installation limits will be indicated on the main hook-up drawings. Supply 

limits with piping or others may also be indicated on these drawings. 
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2.4. CABINET ROOM 

• Cable entries will be via one or several openings. 

• For cables coming from the process units, cable entries are made through sleeves in the walls of the 

control building. These cable entries will be sealed by foam and/or compound. Inside the control 

building, cables are routed under the false floor on cable trays. 

• For cables going to other technical building and/or to the control room, cable entries are made through 

sleeves in the basement of the building. These entries will be sealed by foam and/or compound. 

• Concrete trenches sloping away from the control building and the main control room, will be used to 

prevent products and water infiltrating into the buildings. 

• Routing of signal and electric cabling in the control building and the control room between racks and 

cabinets or panels is to be made in such a manner so as to avoid electrical “pick-up”. 

• The cabling under the false floor will be segregated as follows: 

- Intrinsically safe analog and digital signals 
- Non intrinsically safe analog and digital signals 

- Power (230 AC) 

- Bus signals 

 

3. ALARMS, INTERLOCKS & AUTOMATIC SYSTEMS 

• Signals coming from or going to the process units are grouped and run together. 

• The use of “common” wires is to be avoided as much as possible. However, they may be used for 

signals having the same function in the same panel (e.g. alarm lamps). 

• Push buttons for safety services are to be located so that they are easily accessible to operators, but of 

design which prevents inadvertent operation. 

 

4. FLOW INSTRUMENTS 

• General note on straight length for flow instruments: The length of straight run indicated on the 

P&ID’s is depending on the technology of the instrument and is as per recommended by the applicable 

standard or by the manufacturer. This length may be reduced for Vortex and turbine flow meter in case 

of installation major difficulties; if so needed; the length will be calculated case by case and approved by 

manufacturer. 
 

4.1. PRIMARY ELEMENTS 

4.1.1. Instrument Process Connections 

• Instrument connection will be as per piping specification 

• The installation is to be in accordance with the requirements of the ISO 5167-1 standard and the 

straight runs are to correspond at least with the values in table 1 of paragraph 7.2 of this standard. 

• Primary elements are to be preferably installed in horizontal piping. 

• Impulse piping shall be 316 SS tubes or in accordance with the piping class on which the tapping is 

made. 

• Compact manifolds will be used for connection of transmitters. 

• Piping connection on the compact manifold will be 1/2” NPT female connector and a coupling 

according to piping class. 

• Impulse lines will be installed with a 10% slope as follows: 
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a. Toward the process connection for gas service. 

b. Toward the transmitter for liquid and steam services. 

• For specific instruments (Annular, Vortex, Pilot tube, Ventura tube, Carioles, electromagnetic, etc.) an 

installation specification shall be prepared. It will be necessary to ensure that all components of such 

inline instruments meet the requirements of the corresponding piping classes. 

 

4.1.2. Tap Positions 

• On horizontal piping, the tap positions shall be according below: 

a. Liquid & steam: horizontal with the valves installed on the same side. 

b. Gas & air: vertical with the valves installed upwards 

• Taps on liquid service in buried piping may be situated in the upper section of the pipe. 

 
4.1.3. Transmitter 

• The transmitter is to be installed so that its impulse lines are as short as possible and : 

- Above the taps for gas (except when impossible) 

- Below the taps for steam or liquid (except buried piping) 

• In line transmitters will be in accordance with the piping class. 

 
4.1.4. Liquid Seal 

• Liquid seals may be used in the following instances: 

- Liquids which may freeze 

- Viscous liquids 

- Corrosive products 

• Line with filling liquid will be marked with a warning indication plate. 

 

4.1.5. Condensate Tees or Pots 

• Tees are to be used in preference to pots, except for superheated steam service and large displacement 

type instruments. 

 

4.1.6. Drain Pots 

• These are to be used in the case of liquids which contain products liable to settle out, and wet gases 

(see section 7.2) 

 

4.1.7. Vent Pots 

• These are to be provided for liquid as defined in section 6.2. 

 
4.1.8. Continuous Purge 

• This system is only to be used for special cases, which will be shown on Instrument hook-up and 

P&ID’s. 

 

4.1.9. Valve Manifolds 

• Compact valve block manifolds shall be used where authorized by the piping class except for very 

high-pressure services, products containing particles, products where there is a risk of plugging or 

polymerization. They are to be in 316 stainless steel. 
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4.2. VARIABLE AREA FLOW METERS 

• These are to be installed in vertical lines with the fluid rising. 

• Variable area flow meters of process lines which cannot be temporarily disconnected are to be installed 

in a by-pass of the main line with: 
- Two block valves (gate or ball valves) of the same diameter as the variable are flow meter. 

- One by-pass valve (globe valve) in the main line. 

• The variable area flow meters are to be installed after line cleaning; during line pressure tests only 

metal tube type variable area flow meters can be left in the line. 

 

4.3. POSITIVE DISPLACEMENT OR TURBINE METERS 

• Special care is required regarding line routing and the specification of accessories. 

The equipment is to be installed in compliance with the manufacturer requirements, and only after line 

flushing and testing is complete. 

 

4.4. MAGNETIC FLOW METERS 

• The magnetic flow meters installation shall be made in accordance with  manufacturer’s 

recommendations and general principles stated in paragraph 4.2.8 of BS-6739. 

• During installation, care should be exercised to prevent overheating the transmitter tube and/or liner 

from nearby heat sources, such as welding. 

 

4.5. VORTEX AND CORIOLIS FLOW METER 

• These instruments shall be installed in accordance with manufacturer’s recommendation. 

 
5. LEVEL INSTRUMENTS 

5.1. GENERAL 

5.1.1. Instrument Process Connections 

• Instrument connection will be as per piping specification. 

 
5.1.2. Tank Nozzle Positions 

• Wherever possible the level taps are to be the maximum distance away from the tank inlet and draw-off 

nozzles. 

• Tapping in the bottom of drums or of vertical tanks is to be avoided. Where the operating conditions 

require taps in these zones, the nozzles are to be extended so as to penetrate 50mminside the tank. 

• For all interface measurements it must be ensured that the top nozzle is always immersed. 

 
5.1.3. Instrument Supports 

• In order to avoid vibration, level instruments are to be installed as close as possible to the tank or 

standpipe. 

 

5.1.4. Accessories 

• Level instruments will be equipped with shut-off valves and with vent / drain valves where necessary. 
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5.2. GAUGES 

• Level gauges shall be fitted with a pair of safety shut-off valves with shut-off ball. A shut-off ball will 

not be used on vacuum service. 

• In cases where a level range is to be covered by several gauge glasses, the instruments are to be 

installed so that the visible sections of the glasses overlap by at least 100 mm. 

• Glass level gauges will normally be used. For hazardous and very dirty products magnetic level gauges 

may be used. 

 

5.3. TRANSMITTERS 

5.3.1. Torque Tube 

• Torque tube level transmitters are generally to be installed with side-bottom connections, however 

side-side connections may also be used. 

 

5.3.2. Differential Pressure 

• Normally, differential pressure instruments are to be mounted at the same level or below the bottom 

level tapping. 

• The low-pressure instrument connection is to be connected to the top tapping and the leg filled with the 

tank product and fitted with a condensate pot or tee. Where there is a risk of evaporation, a liquid seal 

may be used. 

• A pot is to be used for large displacement type instruments, and a tee for force balance and small 

displacement type instruments. 

• In special cases, the installation of the instruments above the tapping may be necessary, with 

continuous purge of the leg between the instrument HP connection and the lower tapping point. 

 
6. PRESSURE & DIFFERENTIAL PRESSURE INSTRUMENTS 

• For general requirements, refer to Instrument Design Specification. 

 
6.1. INSTRUMENT PROCESS CONNECTIONS 

• Instrument connections will be as per piping specification. 

• Flange type and size is to be 1/2” on piping and 1” flanged on vessels and provided with a block valve. 

• On vertical lines, the impulse tap shall be perpendicular to the piping center line, except in specific 

cases (such as thermo siphons with an angle of 45°upwards, etc.) 

• On horizontal piping, the taps are to be located in the top half of the pipe. 

• Impulse lines will be 1/2” diameter stainless steel or other material in accordance with the piping class 

and the instrument connection will be 1/2” NPT. 

• For line sizes less than ½” piping tap points shall be same as line size (i.e. 3/8”). 

• A two way valve manifold (shut-off & drain valves) will be installed at the transmitter. 

• Screw-down stop valves shall not be used as block valves. 

• The length of the impulse lines shall take into account the process fluid temperature so as to avoid 

instrument temperature rise due to heat conduction. 

• If a separator with capillary connection is installed, supporting and mechanical protection shall be 

provided for the capillary. 
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• For gas service, the transmitter will be above the pressure tap and the impulse line will have a 10% 

slope to the pressure tap. 

• For liquid service, the transmitter will be below the pressure tap and the impulse line will have a 10 % 

slope to the transmitter. 

• Condensate pots will be installed for superheated steam service, with the transmitter always located 

below the pot. 

• Pressure gauge and switches will be installed above and as close possible to the piping. For steam 

service, these instruments will be equipped with a siphon. 

 

6.2. ACCESSORIES 

• Siphon: these may be used on steam or condensable gases. 

• Liquid seal: see section 4.1.4 

• Drain pots: on wet gases, for instrument installed below the tap and having arrange of less than 1 bar 

• Vent pots: on liquids, for instruments installed above the tap and having a range of less the 1 bar. 

• Valve manifolds: shall be used for pressure and differential pressure transmitters see section 4.1.9 

 
6.3. SPECIAL CASES 

• Measurement of differential pressure across columns and reactors, of products closes to their 

condensation point. There are several alternatives: 

a. Instrument installed above top tapping: 

- The bottom tapping is to be minimum 1” pipe (schedule 80) installed close to the vessel shell 

outside of the insulation and traced and insulated, if necessary. 

- The top tapping is also to be minimum 1” pipe (schedule 80) as short as possible and installed as 

described for bottom tapping. 

- The length of the connections between the instrument and the vessel shell is to be as short as 

possible, traced and insulated if necessary. 
b. Use of a continuous purge. 

c. Instrument installed at or below bottom tapping (to be avoided whenever possible). 

- A suppressed range instrument is to be installed at the lower tapping point, which is to be 

horizontal and as short as possible. The connection at the top tapping point is not to be insulated, ate 

suitable distance from the vessel shell and fitted with a condensate pot level with the tapping. 
- All connections are to be minimum 1”. 

 
7. TEMPERATURE INSTRUMENTS 

For general requirements, refer to Instrument Design Criteria. 

 

7.1. GENERAL 

• Taps on process lines or vessels shall be identical whether they are provided for the installation of 

thermocouple, a resistance probe, a thermowell (TW) or a local thermometer. This will not apply for 

special applications such as skin mounted, motor or machine measurement. 

• Mounting on piping: 

-  Standard installation on horizontal piping: 

Mounting shall be in horizontal piping sections and perpendicular to piping. 
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Taps shall be located in the upper half of the piping. Installation in a vertical plane is preferred (with 

temperature probe head upward). 

For piping size 3”, the piping shall be increased to 4”. In this case, the tap shall be perpendicular to the 

piping. 

For piping size less than 2”, the piping shall be increased to 2”. In this case, the tap shall be 

perpendicular to the piping. 

• Mounting on vertical piping 

Taps shall be installed with an angle of 60°upwards. 

For piping size 3”, the piping shall be increased to 4” with eccentric reducers. 

• Mounting in elbows 

Thermowell may be located in a 1”,1 1/2”, 90°elbow, in which case it should point upstream. 

• Mounting on equipment 

It shall be perpendicular to the equipment wall, whenever possible. 

If required, taps shall be at 10°to 15°to allow filling with a fluid providing proper heat exchanger to 

reach a specific point (such as the liquid phase on a tray). 

 

7.2. THERMOWELLS 

• The installation of thermowells is to be in accordance with the piping specification for flanged 

thermowells, the bolting and gaskets conform to the specific piping class. 

• The thermowells are to be installed preferably in straight runs of pipe or, where not possible, in an 

elbow. 

• The length of thermowells shall be selected so that the tip of the well be installed in the region of 

second third of the pipe diameter. 

 

7.3. TEST POINTS 

• The thermowells for test point are to be provided with a plug: sufficient clearance is to be left to allow 

the insertion of a portable thermometer. 

• A permanent or a mobile access to thermowells is required. 

 
7.4. THERMOCOUPLES 

• Thermocouple heads are to be as far away as possible from hot zones. 

• The connecting cable is to be looped at the head to permit withdrawal of the thermocouple without 

disconnection. 

• Sufficient clearance is to be made available to allow the removal of the thermocouple. 

 
7.5. RESISTANCE THERMOMETERS 

• Owing to their fragile nature, resistance thermometers are to be installed in those sections of piping not 

subject to vibration. 

• As for the thermocouples, the connecting cable is to be looped at the head to permit withdrawal of the 

resistance thermometer. 

Sufficient clearance is to be made available to allow the removal of the resistance thermometer. 

 
8. JUNCTION BOXES 

Separated junction boxes shall be used depending on the signal types: 
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• junction box for analog signals 

• junction box for digital signals(switches , solenoid valves) 

• junction box for high power solenoid valves (if any) 

Terminals shall be screwed-screwed type. 
Solid conductors will be directly connected to screw terminals. 

A sufficient number of terminals shall be provided for : 

• shield continuity 

• Connection of all spare conductors. 

The cable entries shall preferably be at the bottom of the junction box or alternatively at the side for 

individual cables. Multi-core or multi-pair cable entry shall always be at the bottom of the junction box. 

Cables should enter the lower portion of the box in such a manner that all terminal strips are above cable 

entry points. 

Junction boxes will be installed on the pipe rack pillars or on fabricated supports. They will be installed 

at a height of approximately 1.20m above grade or platform. (Alarm, electronic 4-20 mA, resistance 

bulb, signals, and thermocouple) can be mounted together on the same bracket or support. 

Signals for different control systems will not run in the same cable. 

Frame fabrication shall be in accordance with the construction drawings. 

The cover gasket, bolts and the threads of glands shall be coated with silicone grease. Inside the junction 

box, each wire, including spare wires, shall be connected to a terminal strip, and carefully marked as per 

the wiring drawings. 

 

9. SOLENOID VALVES 

• It is imperative that they will be installed in a vertical position, with the coil upward and cable gland at 

the side or facing downwards but never upwards. 

 

10. CONTROL VALVES 

For general requirements, refer to Instrument Design Criteria. 

• Control valves shall be accessible either from grade, or from a fixed platform, and installed at a 

sufficient height to allow disassembly of the bottom, if required for removal of the plug. 

• The valve centerline shall be maximum 1 meter above any floor, whatever its type. The maximum gap 

between the valve and the vertical limit of a platform shall not exceed 0.3 m in order to access it. 

• The above distances may be reduced, if required, to allow direct access to accessories (hand wheel, 

positioner, etc.). 

• Control valve bypasses located at the same level as the valves or above them shall be directly 

accessible. 

• Removal of control valve actuators shall be possible with the valve body remaining in place. 

Conventional type valves are preferably to be installed vertically. 

• In order to avoid the infiltration of water, rotating plug valves are to be installed so that the stem of the 

actuator is not located above the actuator. The plug stem is to be horizontal. 

• The requirements regarding accessibility and removal are to be adhered too, and if a manual hand 

wheel is fitted this is to be installed on the accessible side of the valve. 

 

11. SAFETY RELIEF VALVES 

11.1. SAFETY RELIEF VALVES 
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• If allowed by the characteristics of the installation (overall equipment layout and routing of piping) 

excessive pressure drops are to be avoided both upstream (risk of exceeding the allowed accumulation in 

the vessel) and downstream (risk of limiting the flow by increasing the backpressure and thus also 

increasing the accumulation) when the safety valve blows. 

• Venting or not of the safety valve bonnet will depend on the type of valve being used. 

• Except in particular instances, safety valves are normally to be installed vertically (centerline of 

spring/inlet flange). 

 

12. PNEUMATIC POWER SUPPLY 

12.1. INSTRUMENT AIR PRODUCTION 

In those instances where loss of instrument air would have serious consequences on the equipment in 

operation, the following may be used: 

• One or several surge tanks of sufficient capacity to ensure the supply for a period during which the air 

supply system is reinstalled in service or measures are taken to shut down all or a part of the installation. 

• Instrument air buffer vessels will be installed in the battery limit of the process units and sized as per 

licensor specification (or one hour operation if not specified). 

 

12.2. INSTRUMENT AIR DISTRIBUTION 

Normally, instruments in the unit requiring an air supply will be fed from galvanized carbon steel air 

sub-headers and Instrument Air valve manifolds. The sub-headers are to be sized in accordance with the 

following table: 

 

Number of Users Nominal Diameter 

1 to 5 ½” 

6 to 10 ¾” 

11 to 15 1” 

16 to 20 1 ½” 

 
• Each instrument is to be equipped with a 1/2” filter pressure regulator with indicator. The connection 

between the filter/regulator and instrument will normally be 1/4” stainless steel tubing. The tubing is to 

be of a material suitable for use in the prevailing atmosphere (stainless-steel AISI 316). 

• Each air consumer shall be fitted with a 1/2” stainless steel isolation valve. 

 
12.3. AIR CONSUMPTION 

• The capacity of an instrument air system is based on the total requirement of all connected loads 

assuming all instruments operate simultaneously. Where accurate figures are not available the following 

basis will be used: 

- 1 Nm³/h for an Electro-pneumatic loop having valve with positioner. 

Where on/off valves are used, they are assumed tight and they consume air only when operated against 

safety position. The consumption must be calculated case by case, and the result multiplied by a 

coefficient less than one, to take into account the operating time versus the balancing time. 
- 5 Nm3/h for analyzers requiring instrument air. 

- 5 Nm3/h for a pressurized local panel. 
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At least 15% extra capacity will be provided for miscellaneous instrument purges and leaks in the 

distribution system. 

 

13. PNEUMATIC TUBING 

• The pneumatic tubing runs are 0.2 to 1.0 bar air signals between transmitters, controllers and control 

valves. 

• The individual runs are to be above ground on cable trays. 

• In general, diameters are to be 1/4”. Other dimensions may be used i.e. 3/8” or 1/2” for the rapid 

venting to atmosphere of control valves on interlock services. 

 

14. ELECTRIC POWER SUPPLY 

14.1. GENERAL 

This excludes power supplies for test benches, laboratories, lighting fixtures, instrument tracing and 

lighting of gauge glasses, which are covered by the Electrical Specification. 

 

14.2. INSTRUMENT POWER SUPPLIES 

• Power supplies to instruments are the following: 

- 24V DC delivered by the I/O cards of the DCS, PLC through the 2 wires loop connection. 

- Power source for DCS, PLC (main power source for controller is normally obtained from 

230VAC.) 

- 230V AC delivered by an UPS for instrument that cannot be powered by 24V DC (high 

consumption, dedicated power supply, etc.). 

- 

 
14.3. DISTRIBUTION DESIGN 

14.3.1. General 

• As a rule, distribution shall be from distribution cabinets located in the cabinet room at the main 

control room. 

• In case of direct current distribution, cables between the source and the distribution cabinet shall be 

sized in such a manner that in-line voltage drop remains below 2% of the rated voltage. 

• To avoid electrical shock hazard, the cabinet shall be IP23 protected when door is open (IP23 for 

internal parts and door backside). 

 

14.3.2. Distribution In Control Room 

• The distribution shall be made from a main power distribution cabinet located in the cabinet room, 

which may also supply the cabinets located outside the control room. 

• Each cabinet shall be protected with a circuit breaker located in the power distribution cabinet. 

• Alternating and direct current distributions shall be placed in different cabinets. 

• Separate outgoing lines shall be used to feed the DCS and consoles, or PLC cabinets in order to install 

upstream isolation transformer if required by suppliers. 

• All supplies will be referenced to the earth: 230V AC will be single phase plus neutral, minus pole of 

24V DC will be grounded. 
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14.3.3. Protection 

• Breakers in the 230V AC distribution cabinets shall be 300mA delayed differential breakers (time 

setting to be précised later). 

• Instant differential breakers shall be used inside the cabinets for feeder and for external supplies. 

 
14.3.4. External Supplies 

• In case of 230 V alternating current supply from the control room to one or several local instruments, 

the supply shall be protected by a 30mA differential breaker. 

 

 

15. CABLING 

• Four type of cable runs are to be considered: 

- individual runs (in the unit) 

- individual or multi-core runs between the units and the control room 

- Runs between the control room, electrical room or MCC 

- runs inside the control room 

• All cables shall be marked at each extremity. Individual cables for instrument will be marked at 

junction box extremity only. 

 

15.1. INDIVIDUAL CABLE RUNS 

• These runs concern the cables connecting the instruments to the junction boxes. 

• Individual cable runs are to be above ground. They must comply with the standards and regulations in 

force at the place if installation. 

• The cables shall be installed in open-end tubes with plastic annular protection, armoured and with an 

external PVC sheath (shock resistant). 

• The two pair cables dedicated to on/off valves limit switches shall follow the rules for individual cable 

runs. 

 

15.1.1. Guideline for evaluation of Open Ends Tubes and Cable Trays 

• In 1 open ends tube of 1/2”: 1 secondary cable 

• In 1 open ends tube of 1”: 2 secondary cable 

• In 1 open ends tube of 2”: 3 secondary cable 

• Maximum of 3 conduits of 2” in parallel. 

• Over 9 secondary cables take cable tray according below: 

- 150mm or 200mm wide. 

 

15.2.CABLE RUNS TO THE CONTROL ROOM 

The above drawings will be comparable with those prepared for electric main cable runs (power, 

lighting, etc.). 
as a rule and unless agreed to the contrary: 

In process units and between process units and control room, instrument cable runs will be above 

ground on piping racks or pipe-ways, except where underground run is required. 

Main instrument cables will be laid in covered cable tray. 
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Multi cables shall be PVC/SWA/PVC type. 

 
15.3.CONTROL ROOM CABLE RUNS 

These are cable runs inside control room between racks, cabinets, enclosures and/or panels, consoles, 

etc. 

The cable runs shall be : 

• under the false floor 

• Laid in cable trays or trunks. 

• Allowed in false ceiling in case of technical constraint (to be approved case by case By 

OWNER/CONTRACTOR). 
Cables, which fully run inside the control room, will normally be not armored. The use of single core, 
single pair or multi-core cable will depend on runs and type of installation. 

Wherever possible the routing will be such that electrical pick-up is minimized. The use of plug and 

socket connectors shall be considered in order to facilitate wiring at site. 

 

15.4. DIGITAL DATA CONNECTIONS 

The purpose of digital data connections is to transmit data between two electronic devices (such as a 

DCS, PLC, analyzers, etc.). 

Depending on the equipment type and/or connection length, this shall be achieved by means of twisted 

pair or coaxial cables. 

Regarding the selection and installation of such cables, the manufacturer’s recommendations must 

always be followed. 

 

16. GROUNDING 

Instrument housing containing voltages greater than 50V and field multi-core junction boxes shall 

be grounded in order to protect personnel and equipment against electrical discharges. 

Several grounding circuit shall be provided as follows: 

• Protective earth ground (PE): this is the circuit ensuring safety in the current distribution 

network. 

All cable armour (at both ends), earth bar of polyester junction boxes, instrument housings (as cited 
above) and electrical equipment supports must be connected to the protective earth ground by means of 

a suitable cable, bus bar or ground conductor. 

Cable armour grounding can be through cable gland, which must have a suitable earth connection. Each 

cabinet shall be provided with at least one PE terminal or bar. 

• Electronic ground (EE): this is the reference point for all electronic signals. 

All the ground references of electronic instruments, and all instrument cable shields shall be 

connected to this ground via an electronic ground circuit. Shields of cables shall be grounded at one end 

only. 

For conventional instrument systems and digital distributed control systems located in a single technical 

room, this single grounding point shall be in the instrument technical room. 

Cable screen drain wires will be isolated at the field end with continuity between field and multicore 

cables ensured by means of screen terminal(s). The screen drain wires will be earthed at the marshaling 

rack by means of an electronic earth bar connected to the electronic ground. 
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The measured resistance between the “electronic ground” and the “true ground” must be minimum (<5 

ohms). 
The electronic ground circuitry shall be a dedicated ground and isolated from the protective earth ground 
in order to avoid electronic noise. 

 
17. INSTRUMENT CABLES INSTALLATION 

17.1. CABLE RUNS IN ROAD CROSSING 

17.1.1. Construction 

Road crossing shall preferably be by suitable heavy-duty cover slabs or by installing the cables in 

sleeves, which must be straight, and located between two cable pulling chambers. Sleeves shall have a 

minimum diameter of 150 mm. It is better practice to use several small diameter sleeves rather than one 

large diameter sleeve. 
50 % spare ducts shall be provided in roads crossing. 

Cable pulling chambers shall be designed so as to avoid ingress of rainfall or accidental product 

leakage. 

 
17.1.2. Cable Laying In Road Crossing 

If road crossing is allowed in sleeve cables shall be pulled by hand over minimum lengths. The tensile 

stress shall in no case exceed 60% of the limits specified by the manufacturer. Pulling cables over 

lengths of more than 25 m is prohibited. 

An extra length of 2 m (loop) shall be provided for each cable just before it leaves the pulling chamber. 

 
17.2. CABLE RUNS ABOVE GROUND AND SECONDARY ROUTINGS 

Refer to paragraph 15 (cabling) for cable type and individual cable runs. 

Basically, galvanized steel for the whole plant will be used for cable trays, trunks. 

As a general rule, cable trays shall not run under process pipes. Cable ways and cable ducts shall be 

designed and installed so as to prevent liquid retention. 

 
17.2.1. Cable Ways 

Cable ways shall be as follows: 

Multi-core cables will run in cable trays with covers. For single cable refer to paragraph 15.1 (individual 

cable runs) 

Cableways shall be attached to permanent structures by means of supports with a maximum spacing of 

1.20m. The maximum allowable deflection shall be 1/300 of the maximum distance between two 

supporting points. 

Cable tray shall be hot dip galvanized with screw electro zinged, 100 mm deep for 500 mm wide, load 

average value 120 kg/m. Recommended distance between 2 supports of 2 m for horizontal installation, 

and 3m for vertical installation. 

Cable runs shall be designed for a maximum of 2 layers of cables for one cable tray. All cableways shall 

be earthed (metal structure). Cables shall be fastened on trays by means of stainless steel clamps except 

if electrochemical corrosion problems require the use of a different material. 

The diversions will be done by straight-line section, with connecting units (elbow or tees) as per 

Contractor standards. 

 

17.2.2. Supporting 
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Attachments shall be such as to avoid any electrochemical corrosion. Cableways shall be fixed to their 

supports by bolts, not by welding. Bolts, washers and accessories shall be made of stainless steel, 

minimum grade AISI 304. 

No support profiles shall be such as to prevent shear stresses on bolts; the Cableways shall rest on an 

angle plate, which shall serve as a bearing flange. Every effort shall be made to find the best possible 

compromise between the cable way mass and 

the allowable weight of cables, taking into account all requirements such as available spare on cable 

ways, support spacing, etc.... 

The Cableways section shall be of sufficient size to sustain its own weight full of cables plus a 100 kg 

extra load at the middle of the unsupported length. In order to ensure the safety of all personnel who 

come in contact with the cable tray installation and to avoid cable damage, all fabricated pieces must be 

free of burrs and sharp edges. 

 
17.3. CABLES SEGREGATION 

Cables will be segregated as follows: 

• low voltage level cables (24 VDC, thermocouples, resistance bulbs) 

• 230V AC power cables 
 

17.4. SPARE IN CABLES 

20% spare shall be let available in multi-cores/multi-pairs cabling. This does not apply for double pair 

cables that may be use for limit switches. 

As the need for spares is not the same depending on the total number of cores/pairs or triads in the cable, 

a minimum number of cores, pair, triad is defined for each size of multi-core cables. 

 
18. SUPPORTING BRACKETS 

Instrument supports for transmitters, etc., will be fabricated from 2 inch carbon steel pipe, in accordance 

with the standard hook-up drawings. 

The base of the support will be directly bolted in paved area on concrete or metal pillars. Instrument 

supports on process piping will be avoided. In non-paved areas, the instrument support bases will be 

installed on an adequately sized concrete foundation. 

The supports for cable trays and trunks will be made from standard profiles steel sections (U, angle iron 

or flat bar). 

The supports will be of sufficient strength to enable the installation of all the headers (air, steam...). 

All the brackets must be sufficient rigidity to avoid the transmission of vibrations of the instruments. 

 

19- CODES & STANDARDS 

The instruments shall be designed in compliance with the latest edition of the internationally 

accepted and well-known applicable codes and standards that listed below: 

 

American National Standard Institute (ANSI) 

ANSI B40.1 Pressure and vacuum gauges 

ANSI FCI-70-2 American national Standard for control valve seat leakage 

ANSI C96.1 Instrumentation cable and thermocouples wire 
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American Petroleum Institute (API) 

API RP 520 Recommended Practice for the design and Installation of pressure relieving 

System 

API RP 521  Recommended Practice for pressure relieving and depressurizing systems 

API 526 Dimensions of flanged relief valves 

API RP 527 Commercial seat tightness of safety relief valves with metal to metal seat 

 

International Electro technical Commission (IEC) 

IEC 79-10 Classification of hazardous areas 

IEC 79 Electrical apparatus of explosive gas atmospheres 

IEC 331 Fire retardant characteristics of electric cable. 

IEC 529 Enclosure Protection 

IEC 584.1/2  Thermocouple 

IEC 751 RTDs 

IEC 801-3 EMI, RFI 

IEC 1131-3 Programming Language 

 

Iranian Petroleum Standards (IPS, SCS, EPM) 

IPS-C-IN-110 Construction standard for Pressure Instruments 

IPS-C-IN-120 Construction (Installation) standard for Temperature Instruments 

IPS-C-IN-130 Construction & Installation standard for Flow Instruments 

IPS-C-IN-140 Construction & Installation standard for Level Instruments 

IPS-C-IN-160 Construction & Installation standard for Control Valves 

IPS-C-IN-190  Construction & Installation standard for Transmission Systems 

IPS-E-IN-110 Engineering standard for Pressure Instruments 

IPS-E-IN-120 Engineering standard for Temperature Instruments 

IPS-E-IN-130 Engineering standard for Flow Instruments 

IPS-E-IN-140 Engineering standard for Level Instruments 

IPS-E-IN-160 Engineering standard for Control Valves 

IPS-E-IN-180 Engineering standard for Instruments electrical power supply & distribution 

systems 

IPS-E-IN-190 Engineering standard for Transmission Systems 

 

 

Instrument Society of America (ISA) 

ISA S5.1 Instruments Symbols and Identification 

ISA S 5.3 Graphic Symbols for Distributed Control/ Shared Display Instrumentation, Logic and 

Computer Systems 

ISA S 5.5 Graphic Symbols for Process Displays 

ISA S7.3 Quality Standard for Instrument Air 

ISA S18.1 Alarm Sequence 

ISA S20S Specification forms for process measurement, Control Instruments, Primary elements 

and Control Valves 
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ISA RP 50.1  Compatibility of Analog Signals for Electronic Industrial Process 

ISA S 51.1 Process Instrumentation Terminology 

ISA RP 55.1 Hardware testing of Digital Process Computers 

ISA RP 60.6 Name Plates, Labels and tags for control centers 

ISA S 61.1/2 Process Computers 

ISA S 71.01 Environmental Conditions for Process Measurement and Control Systems 

ISA S75.1 Control Valve Sizing 

ISA S75.02 Capacity test procedure for control valves 

ISA S75.03 Face to face dimensions of control valves 

ISA S84. 01  Application of Safety Instrumented Systems for the Process Industries 

 
International standard Organization (ISO) 

ISO 5167 Fluid flow measurement with orifice plates, flow nozzle and venture tube 

British Standards 

BS 1780 Specification for bourdon tube pressure and vacuum gauges 
 

 

1 
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 یط عمومیشرا 
 

رای كارهای صنعتی درج شده در نشریه شماره  بPCسان ای هم قراردادهومی ن قرارداد، شرایط عممومی ایشرایط ع

 وزارت نفت می باشد. فناوریمعاونت امور مهندسی و  007

 16/6/1388تاریخ بخشنامه : 

 1/28-2045: شماره

 کارفرما

 نخل آسماری یمیت پتروششرك 
 پیمانکار

......................................... 

 علی رضا برزین

 ات مدیرهریس هی نائب  مدیر عامل و

 پور    یاحسان اسد

 یره رئیس هیات مد

............................... 

 عامل مدیر

............................ 

 دیره معضو هیات 
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 رایط خصوصیش
رایط بدده شدد  واد در آنهددا،یین تکلیف برخی از مدد ت كه تععمومی قرارداد اس رایطوصی، در توضیح و تکمیل موادی از شط خصاین شرای

تفسیر مواد ی و گیرنقض كند. از این رو، هرگونه نتیجهتواند مواد شرایط عمومی قرارداد را وصی موكول شده است و هیچگاه نمیخص

ر ماره مواد درج شده داست. ش اعتباربی عمومی، رایطون توجه به ماده مربوط به آن در شو بدط خصوصی، به تنهایی این شرایمختلف 

 شماره مواد و بندهای مربوط در شرایط عمومی است.، همان خصوصیاین شرایط 

 

   10ماده 

 .است انگلیسی ك فنی كار ، زبان مدار -

 .ستا فارسی ا و اسناد دیگر ، به هزبان مکات  -

   1-13ماده 

 

  است مبلغ قراردادرصد د 5انتنامه انجام تعهدات ، معادل غ ضملمب 

 است تحویل موقت بعد از کماه یم تعهدات ، تبار ضمانتنامه انجادت اعم

 نکهای مورد تائید كارفرما.انوع ضمانتنامه انجام  تعهدات ضمانتنامه بانکی از ب

   1-14ماده 

 : است رح زیرجام تعهدات ، به شتنامه انرایط آزاد سازی ضمانش

ت ن صورل موقت ،آخریا یک ماه پس از تحویداكثر تقت و در صورتیکه حل موپس از تصویب صورتمجلس تحوی

د نباششود و بر اساس آن پیمانکار بدهکار  یم)پرداختها(، بدون منظور داشتن مصالح پای كار تنظ53موقت طبق ماده  وضعیت

 .درنگ آزاد می شودبی  متر باشد ضمانت نامه انجام تعهداتكار ك ر تضمین حسن انجامنصف كسو یا جمع بدهی او از

حسن انجام كار بیشتر باشد ،ضمانت نامه حسن انجام تعهدات تضمین  كسور انکار از نصفانچه میزان بدهی پیمولی چن 

 .ودعیت قطعی( آزاد می شت وض)صور57طبق شرایط تعیین شده در ماده د برحسب مور

   3-15 ماده

 : تها ، به شرح زیر اس نامه ینه بیمهأمین هزمسئولیت ت

 می باشد. مانکار پی  دهبه عه ارداد لازم برای موضوع قر امه هایبیمه نكلیه هزینه 

   3-15ماده 

  : ها ، به شرح زیر است نامه مدت اعتبار بیمه

 اد.مه تا پایان مدت قراردع بی مدت اعتبار بیمه نامه بر حسب موضو

   1-18 ماده

 رت های بیمه به شرح ذیل است:دریافت خساترتیب 

 است.لویت د باشد در اوکه مشمول این قراردار صورتیسارتهای كارفرما دفت خدریا
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   3-25ده ما

 .است روز پس از تحویل موقت 30، ارفرما موعد تحویل نقشه های طبق ساخت از سوی پیمانکار به ك

 2-28اده م

 عتهای عادی روز و یا شب است:ر خارج از سااز به كار دانکار مجدر شرایط زیر پیم

 امکانپذیر است.ارفرما گی با ناظر مقیم كماهن با ه

  1-38 ماده

قبال آنان، به شددرح زیددر  ایف وی درانکار با سایر پیمانکاران، یا گروههای اجرایی كارفرما و وظنگی پیمهماه نحوه 

 است:

 قبا ی درگروههای اجرایی كارفرما و وظایف وانکاران و یا ا سایر پیممانکار بصورت ضرورت نحوه هماهنگی پیدر 

 اهد شد.بلاغ خوکار اكار به پیماننظارت در حین اجرای دستگاه آنان از سوی 

  2-38ماده 

 .ر صورت میگیردی زی، به روشها 1-38ده در ماده وارد قید شسدایر هماهنگیهای مورد نیاز خارج از م

 د.ما انجام می شوافق كارفرها با توكلیه هماهنگی

 47ماده 

 ح است.و دوره آن بدین شرکار حد مسئولیت مالی پیمان

 می باشد. درصد مدت پیمان 100آن و دوره یمان درصد مبلغ پ 100حد مسئولیت مالی 

 48ماده 

 ات موضددوعو تجهیددز وارض گمركی بددرای واردات مصددالحو ع ف پدیمان در پرداخدت حقدوقک از دو طدرمسدئولیت هدر ید

  :زیر است پیمان ، به شرح

 ی باشد.انکار مگمركی در تعهد پیمارض پرداخت كلیه حقوق و عو

  : آلات ساختمانی و ابزار پیمانکار ، به شرح زیر است ین ركی ماشرض گمت حقوق و عوانحوه پرداخ 

 یمانکار می باشد.هد پحقوق و عوارض گمركی در تع پرداخت كلیه

 8-8-52ماده 

 :است 52درج شده در ماده  های ن هزینه های زیر ، علاوه بر هزینهز جمله شامل جبرامان ، الغ پی مب 

 ا مشمول میشود .ارداد روع قرینه های  موضمبلغ پیمان كلیه هز

 1-7-53ماده 

 ت:مختلف كار، به شرح زیر اسبرای بخشهای میزان كسور حسن انجام كار 

 بر ده درصد است.تلف براخشهای مخیزان كسورحسن انجام كار برای بم
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 8-53ماده 

ت صورت وضعیتهای ر پرداخدد،  قراردا 5ست  پرداختها و پیو بند مقرر دریر نسدبت بده مدت تأخدروز  30بده ازای هدر 

 . کار ، به وی پرداخت می شودیمانهای اضافی پ ن جبران هزینه، به عنوا  درصد مبلغ صورت وضعیت 3پیمانکار ، مبلغ 

 2-3-54ماده 

 دارد. ان مبالغ مشروط نپیم

 55ماده 

 یر است:پرداخت آن، به شرح زبوط به ی و سایر ضوابط مرخارجنرخ تسعیر بخش ارز 

 ارزی ندارد .    پرداخت پیماناین 

 4-1-56ماده 

ه یددات بدد تمام عملماید به ازای هر هفته تسریع در ایع نبرنامه زمانی پیوست تسرام كار براساس چنانچه پیمانکار در اتم

بدده هزیندده تسددریع در كددار عنددوان  جهت كددار ذیددربط( بددهان ))یک پانصدم( مبلغ اولیه پیم 500/1شرح مذكور معادل 

 .مبلغ اولیه پیمان خواهد بود %5دد. سقف این تسریع گرت میپرداخپیمانکار 
 5-1-56اده م

 لتعدی

 .گیرددیلی تعلق نمیه تعهیچگون پیمانبه این 

 1-1-57ماده 

نه به كارفرما ، به هزیقت كار از زمان تحویل مو فرماای زیر را برای مصون نگهداشتن كارموظف است بیمه نامه ه،  پیمانکار

 : ، دریافت و تسلیم كندارفرما نام كخود و به 

رفرما پیمان و در طول مدت پیمان توسط كا وضوعه های كه در راستای مو یا بیمه نام  6بیمه نامه های موضوع پیوست 

 باشند. وریضر

  5-60مراده 

 : ر استشرح زی ، به ازاد كارفرماپیمانکار و مصالح م ه وسیلههیزات ایجاد شده بو تجشدرایط واگدذاری تأسیسدات موقدت  

 ین ارفرما بر اساس توافق  طرفخواست ك در صورت

  1-61مراده 

 ل موقت  می باشد.یپس ازتحوماه  12رهای موضوع این پیمان، برابر ص كاوره مسئولیت رفع نق د

 زمددان غ قددرارداد دردرصددد مبلدد  100معددادل  ویددا چددک ه ظف به ارائه سددفت ر موضمین خدمات در دوره تضمین پیمانکاجهت ت

 موقت می باشد.تحویل 

  3-65مراده 

یله كارفرمددا ر، بدده وسدد سایر هزینه های ناشی از آن، مبالغ زی یق وارها در دوران تعلی ناشی از نگهداری كبرای جبران هزینه ها 

 :پرداخت می شود به پیمانکار
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كارفرما قسمتی از كارمتوقف دستور  گر بهمی پردازد. اماهانه به پیمانکار د فرضی درصد متوسط كاركر 5دل ماهانه مبلغی معا

كددار سددب مبلددغ درصد متوسط كاركرد فرضی ماهانه به تناادل ماهانه، مبلغی مع یش گفته درمدت تعلیقشود بابت هزینه های پ

  .سبه می شوداسب محالیق، كسرماه به تن ه تعارپرداخت می شود. برای تعیین هزین متوقف شده به پیمانک

تعلیددق پرداخددت  گونه  هزیندده یچد،  هوضوع پیمان تعلیق پیمان از سوی كارفرما ابلاغ شوملیات مآغازعی كه پیش از درصورت

 .شود نمی

 .یگرددپرداخت نم یقتعل در دوره یمانکارپ یبالاسر ینههز یمانکارپ به

 

  66مراده 

 یمانمبلغ پ درصد از 500/1ركرد معادل ر به ازای هر روز دیپیمانکاام عملیات از سوی انج  در صورت بروز تأخیر در

اشددد، كارفرمددا بددا اخطددار كتبددی ب انیمرم مدت اولیه پتأخیر بیش از یک چها به عنوان جبران خسارت كسر و چنانچه

عدددم  روز تددأخیر ناشددی ازچدده بدد خواهد بددود. چنان تضامینرده و ضبط و دریافت كلیه خسارات وا یمانخ پمجاز به فس

و بددا سددقف  مدید مجاز بر اساس برنامدده جبرانددی و توافددق طددرفین، مدت تباشد در موعد مقررجام تعهدات كارفرما ان

 می گردد. هاضاف انیمادل یک روز، محاسبه و به مدت اولیه پر معازای هر روز تأخیحداكثر به 

 

 

 کارفرما

 نخل آسماری یمیت پتروششرك 
 پیمانکار

......................................... 

 ضا برزینعلی ر

 ب ریس هیات مدیرهل و نائر عاممدی

 پور    یاحسان اسد

 یره رئیس هیات مد

............................... 

 عامل مدیر

............................ 

 دیره مو هیات عض

 

 

 
 




