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 ®NFPA های مهم درباره استانداردهایها و سلب مسئولیتاطلاعیه 

، از جمله این (شوندنامیده می "NFPA استانداردهای"مجموع  که در  ) ®NFPA های پیشنهادی و راهنماهایکدها، استانداردها، روش

یابند.  تأیید شده است، توسعه می (ANSI) سند، از طریق یک فرآیند تدوین استانداردهای توافقی که توسط مؤسسه ملی استاندارد آمریکا

آورد تا در مورد مسائل ایمنی در برابر آتش و سایر مسائل ایمنی به توافق ها و منافع مختلف را گرد هم میاین فرآیند داوطلبانی با دیدگاه

 .برسند

طور کند، این سازمان بهاین فرآیند را مدیریت کرده و قوانین را برای تضمین انصاف در تدوین استانداردها وضع می NFPA در حالی که

ارائه  اطلاعات  آنمستقل  صحت  یا  ارزیابی  آزمایش،  را  نمیشده  تأیید  را  قضاوتها  درستی  مورد  در  همچنین  و  در کند  موجود  های 

 .دهدتضمینی نمی NFPA استانداردهای

NFPA ها، اعم از خاص، غیرمستقیم، تبعی یا جبرانی، های مالی یا سایر انواع زیانهای شخصی، خسارتهرگونه مسئولیت ناشی از آسیب

گونه هیچ NFPA کند. همچنینناشی شود، را رد می NFPA طور مستقیم یا غیرمستقیم از انتشار، استفاده یا استناد به استانداردهایکه به

 .دهدتضمین یا تعهدی در مورد دقت یا کامل بودن اطلاعات منتشرشده ارائه نمی

ای یا سایر خدمات را برای افراد یا نهادهای خاص ندارد و  ، این سازمان قصد ارائه خدمات حرفهNFPA با انتشار و ارائه استانداردهای 

کند، باید به قضاوت پذیرد. هر فردی که از این سند استفاده میهمچنین هیچ تعهدی را که بر عهده اشخاص یا نهادهای دیگر باشد، نمی

 .مستقل خود تکیه کند یا در صورت لزوم، نظر یک متخصص مجرب را برای اعمال دقت لازم در شرایط مختلف جویا شود

NFPA هیچ قدرت یا تعهدی برای نظارت بر اجرای مفاد استانداردهای NFPA ها ندارد. همچنین این سازمان یا اعمال الزام به رعایت آن

ای درباره کند. هرگونه گواهی یا اعلامیههیچ محصول، طراحی یا نصب را برای تطابق با این سند فهرست، تأیید، آزمایش یا بازرسی نمی

 .دهنده استشود و تنها بر عهده صادرکننده گواهی یا اعلامیهنسبت داده نمی NFPA انطباق با الزامات این سند، به

 

 

 NFPA روزرسانی استانداردهاییادآوری: به

باید آگاه   (شوندنامیده می "NFPA استانداردهای "که در مجموع  ) ®NFPA های پیشنهادی و راهنماهای کاربران کدها، استانداردها، روش

تغییر کنند،  (TIAs) های موقتدر هر زمان با انتشار یک نسخه جدید جایگزین شوند، از طریق اصلاحیه باشند که این اسناد ممکن است 

 .تصحیح شوند (Errata) هایا با انتشار اصلاحیه

روز درباره  ، اطلاعات موجود و بهNFPA کنندگان در فرآیند تدوین استانداردهایها و اصلاحات منظم این است که شرکتهدف از بازبینی

روز را مطابق با این تغییرات به  NFPA های جدید را مورد بررسی قرار دهند و استانداردهای ها و روشها، نوآوریحوادث، مواد، فناوری

 .در موضوع مربوطه معتبر نیست NFPA عنوان استاندارد فعلی کنند. بنابراین، هر نسخه قدیمی از این سند دیگر به

NFPA کند که همواره از جدیدترین نسخه هر استانداردتوصیه می NFPA (هایهمراه با اصلاحیه TIAs و Errata)  استفاده شود تا از

در هر مقطع زمانی شامل آخرین نسخه سند به همراه هرگونه  NFPA مند شوید. یک استاندارد رسمیآخرین تجربیات و دانش موجود بهره

 .های موقت معتبر در آن زمان استاصلاحیه یا اصلاحیه 

تصحیح شده   (Errata) هاتغییر کرده یا با اصلاحیه  (TIAs) های موقتاز طریق اصلاحیه  NFPA برای اطلاع از اینکه آیا یک استاندارد

 .مراجعه کنیدwww.nfpa.org سایت در وب"Codes & Standards" است، به بخش 

 

 

https://www.nfpa.org/
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  NFPA ها و موارد مهم اضافی در مورد استانداردهایاطلاعیه

  NFPA   روزرسانی استانداردهایبه

باید   (شوندنامیده می "NFPA استانداردهای "که در مجموع ) ®NFPA های پیشنهادی و راهنماهایکاربران کدها، استانداردها، روش

تغییر   (TIAs) های موقتآگاه باشند که این اسناد ممکن است در هر زمان با انتشار یک نسخه جدید جایگزین شوند، از طریق اصلاحیه 

 .تصحیح شوند (Errata) هاکنند یا با اصلاحیه

روز در مورد  ، اطلاعات بهNFPA کنندگان در فرآیند تدوین استانداردهایها و اصلاحات منظم این است که مشارکتهدف از بازبینی

روز نگه دارند.  را مطابق با این تغییرات به NFPA های جدید را بررسی کنند و استانداردهایها و روشها، نوآوریحوادث، مواد، فناوری

 .در موضوع مربوطه معتبر نیست NFPA عنوان استاندارد فعلی بنابراین، هر نسخه قدیمی از این سند دیگر به

NFPA کند که همواره از جدیدترین نسخه هر استانداردتوصیه می NFPA ( هایهمراه با اصلاحیه TIAs و Errata)  استفاده شود تا از

در هر مقطع زمانی شامل آخرین نسخه سند به همراه  NFPA مند شوید. یک استاندارد رسمی آخرین تجربیات و دانش موجود بهره

 .های موقت معتبر در آن زمان استهرگونه اصلاحیه یا اصلاحیه 

تصحیح شده   (Errata) هاتغییر کرده یا با اصلاحیه  (TIAs) های موقتاز طریق اصلاحیه  NFPA برای اطلاع از اینکه آیا یک استاندارد

 .مراجعه کنید  www.nfpa.orgسایت در وب "Codes & Standards"است، به بخش 

  NFPA  تفسیر استانداردهای

عنوان پردازش نشده باشد، به "NFPA مقررات حاکم بر توسعه استانداردهای"از  ۶هرگونه اظهار نظر کتبی یا شفاهی که مطابق با بخش  

 .عنوان تفسیر رسمی مورد استناد یا اتکا قرار گیردبهشود و نباید های آن در نظر گرفته نمییا کمیته NFPA موضع رسمی

 (Patents)    حق ثبت اختراع

NFPA هیچ موضعی در مورد اعتبار هرگونه حقوق ثبت اختراع که در ارتباط با یک استاندارد NFPA   ذکر شده، مرتبط است یا ادعا

 .کندشده، اتخاذ نمی

همچنین،  .مسئولیت کامل بررسی اعتبار این حقوق ثبت اختراع و خطر نقض این حقوق را بر عهده دارند NFPA کاربران استانداردهای

NFPA هرگونه مسئولیت مرتبط با نقض حق ثبت اختراع ناشی از استفاده یا استناد به استانداردهای NFPA کندرا رد می. 

NFPA از سیاست مؤسسه ملی استاندارد آمریکا (ANSI) عنوان که به) در مورد گنجاندن حق ثبت اختراع در استانداردهای ملی آمریکا

 .کندکند و این اطلاعیه را مطابق با آن سیاست منتشر میپیروی می (شودشناخته می "ANSI سیاست ثبت اختراع"

 

  NFPA  اطلاعیه: توجه کاربران به امکان نیاز به استفاده از اختراع دارای حقوق ثبت اختراع در انطباق با استاندارد

ممکن است مستلزم استفاده از یک اختراع تحت پوشش حقوق ثبت  NFPA کاربران باید توجه داشته باشند که رعایت یک استاندارد

 .اختراع باشد

NFPA  هیچ موضعی در مورد اعتبار این حقوق ثبت اختراع یا اینکه آیا این حقوق شامل ادعاهای ثبت اختراع ضروری تحت سیاست

 .کندهستند، اتخاذ نمی ANSI ثبت اختراع
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ای مبنی بر تمایل به اعطای مجوز تحت شرایط معقول و بیانیه ANSI در صورتی که دارنده ثبت اختراع مطابق با سیاست ثبت اختراع

قابل   NFPA ها، در صورت درخواست، ازهایی از این بیانیهآمیز به متقاضیان دریافت چنین مجوزی ارائه کرده باشد، نسخه غیرتبعیض 

 .دریافت هستند

 .از طریق آدرس ذکرشده در زیر تماس بگیرید NFPA برای اطلاعات بیشتر، با

 

 NFPA قوانین و مقررات مربوط به استانداردهای

 رعایت قوانین و مقررات دولتی .۱

استانداردهای رعایت   NFPA کاربران  و  مطالعه  را  مربوطه  محلی  و  ایالتی  فدرال،  مقررات  و  قوانین   .کنندباید 

NFPA گونه اقدامی را که مغایر با قوانین موجود باشد، توصیه شده و راهنماهای خود، هیچهای توصیه با انتشار کدها، استانداردها، روش

 .ای تفسیر شوند که مغایر با قوانین باشندگونه کند و این مستندات نباید بهنمی

 رایت( حقوق مالکیت معنوی )کپی .۲

رایت قرار دارند و برای طیف وسیعی از کاربردهای عمومی و خصوصی در دسترس قرار  تحت حمایت کپی NFPA استانداردهای

 .اندگرفته

 :این کاربردها شامل

 استفاده به عنوان مرجع در قوانین و مقررات •

 های ایمنها و روشاستفاده در تدوین مقررات خصوصی و ترویج شیوه •

 .نظر کرده استرایت خود صرف از حقوق کپی NFPA ارائه این مستندات برای استفاده عمومی به این معنی نیست که

 برای مقاصد نظارتی  NFPA استفاده از استانداردهای .۳

تصویب شوند، به این   (Adoption by Reference)صورت ارجاعی باید به NFPA برای استفاده در مقررات دولتی، استانداردهای

 .معنا که فقط عنوان، نسخه و اطلاعات انتشار آنها ذکر گردد

 .کننده قید شودطور جداگانه در سند تصویب هرگونه حذف، اضافه یا تغییر مورد نظر باید به

اطلاع دهند تا این سازمان از نحوه استفاده از   NFPA کنند، بهرا در مقررات خود اعمال می NFPA گذار که استانداردهای مراجع قانون

 .مستندات خود آگاه باشد

 برای اطلاعات بیشتر NFPA تماس با .۴

های بازبینی استانداردها، کاربران های فنی، درخواست تفسیر رسمی، پیشنهاد اصلاحات موقت یا ارائه بازنگری در دورهبرای پرسش

 :تماس بگیرند NFPA توانند بامی

 :آدرس پستی     

NFPA, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101 

 stds_admin@nfpa.org :ایمیل        

 www.nfpa.org :سایتوب  

 :صورت رایگان در لینک زیر قابل مشاهده هستندبه NFPA تمام استانداردهای

www.nfpa.org/docinfo    

mailto:stds_admin@nfpa.org
https://www.nfpa.org/
https://www.nfpa.org/docinfo
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NFPA® 75 

Standard for the 

Fire Protection of Information Technology Equipment 

2024 Edition 

  NFPA 75   معرفی استاندارد

تهیه شده است. این نسخه توسط کمیته فنی   (IT) سوزی در تجهیزات فناوری اطلاعاتبرای حفاظت در برابر آتش NFPA 75 استاندارد  

منتشر شده است. این استاندارد از   2023دسامبر   1در   NFPA ای الکترونیکی تدوین شده و توسط شورای استانداردهای رایانهسیستم 

 .های قبلی شده استالاجرا شده و جایگزین تمامی نسخه لازم 2023دسامبر  21

 .تأیید شده است  2023دسامبر  21نیز در   (ANSI) این نسخه به عنوان یک استاندارد ملی آمریکا 

 

 NFPA 75 تاریخچه و توسعه استاندارد

سیستم هیئتکمیته  اقدام  با  الکترونیکی  کامپیوتری  ژانویه   NFPA مدیرههای  برای 1960در  کامپیوتر  صنعت  درخواست  از  پس   ،

 .های حفاظت در برابر آتش، تشکیل شداستانداردسازی توصیه 

ارائه داد که  1961در سال  NFPA های کامپیوتری الکترونیکی را در نشست سالانهاین کمیته اولین نسخه استاندارد حفاظت از سیستم 

هایی  تصویب شد. بازبینی NFPA عنوان یک استانداردطور رسمی به ، این استاندارد به1962طور موقت پذیرفته شد. در نشست سالانه به

طور کامل به  1992انجام شد. این سند برای نسخه    1989و    1987،  1981،  1976،  1972،  1968،  1964،  1963های  در سال

شامل اصلاحات مربوط به دستورالعمل  2003نیز مورد بازبینی قرار گرفت. نسخه  2003و   1999، 1995های بازنویسی شد و در سال

 .بود NFPA سبک نگارش اسناد کمیته فنی

رفت،  به کار می "تجهیزات کامپیوتری الکترونیکی/پردازش داده و سیستم کامپیوتری الکترونیکی"، اصطلاح 2008های پیش از در نسخه 

اتاق  "جایگزین شدند. به همین ترتیب،   "سیستم تجهیزات فناوری اطلاعات"و    "تجهیزات فناوری اطلاعات"اما بعدها این اصطلاحات با  

جایگزین شدند. همچنین  "منطقه تجهیزات فناوری اطلاعات" و    "اتاق تجهیزات فناوری اطلاعات"نیز با   "منطقه کامپیوتر"و    "کامپیوتر

از   استاندارد  داده"عنوان  الکترونیکی/پردازش  کامپیوتری  تجهیزات  از  حفاظت  فناوری "به   "استاندارد  تجهیزات  از  حفاظت  استاندارد 

 ، کد ملی برق NFPA 17انجام شد تا هماهنگی بیشتری با سایر استانداردها مانند  2003تغییر یافت. این تغییرات در نسخه  "اطلاعات

(National Electrical Code) و UL 60950 (استاندارد ایمنی تجهیزات فناوری اطلاعات)   ایجاد شود. با این حال، دامنه استاندارد

 .و تعاریف آن تغییری نکرد

اصلاح شدند؛ الزامات جدیدی  UL روزرسانی شد؛ بسیاری از ارجاعات به استانداردهایبه (مخاطرات مخابراتی) 4.2، بخش  2009در نسخه  

های برای نصب علائم هشداردهنده اضافه شد تا نشان دهد تجهیزاتی که دارای تغذیه مداوم هستند، همچنان روشن خواهند ماند؛ و شاخص

 .گسترش شعله برای بسیاری از مواد ذکرشده در استاندارد ارائه شدند 

تبدیل شد  "استاندارد حفاظت در برابر آتش برای تجهیزات فناوری اطلاعات"، عنوان استاندارد بار دیگر تغییر کرد و به  2013در نسخه  

تا دامنه سند را بهتر منعکس کند و مشخص کند که این استاندارد صرفاً مربوط به حفاظت در برابر آتش است. این نسخه شامل یک بخش  

ها چگونه باید از نظر های محصورسازی راهروها برای تجهیزات فناوری اطلاعات بود و توضیح داده شد که این سیستمجدید درباره سیستم

استخراج شدند تا اصطلاحاتی که  NFPA 70های حفاظت در برابر آتش ارزیابی شوند. همچنین، تعدادی از تعاریف از  تعامل با ویژگی

 .ندتر تعریف نشده بودند، مشخص شوپیش
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بازبینی شد تا    4استاندارد اصلاح شد تا امکان طراحی مبتنی بر عملکرد برای برخی از مفاد استاندارد فراهم شود. فصل    2017نسخه  

اضافه شد که جزئیات الزامات مربوط  (5فصل )های تجویزی یا مبتنی بر عملکرد( مشخص شوند و یک فصل جدید های مجاز )روشروش

می توضیح  را  عملکرد  بر  مبتنی  رویکرد  به به  نیاز  گاهی  که  شد  انجام  دیتاسنترها  در  عملیاتی  تحولات  دلیل  به  تغییرات  این  دهد. 

 .های تجویزی دارندپذیری بیشتری نسبت به روشانعطاف

های با  های تشخیص آتش در محیطهایی درباره طراحی سیستمای اضافه شده که راهنماییهای پیوست گستردهدر این استاندارد، بخش

های بنیاد تحقیقات یاب آشکارسازها است و بر اساس گزارش دهد. این راهنما شامل نکاتی درباره حساسیت و فاصلهجریان هوای بالا ارائه می

 .حفاظت در برابر آتش تدوین شده است

 

 :2020تغییرات نسخه 

 .تر مشخص شدبرداری هوا دقیقهای آشکارساز نمونه محل قرارگیری و پوشش پورت •

کنند و  نشانی معمولاً از تجهیزات خود استفاده میالزام استفاده از شلنگ داخلی اطفای حریق حذف شد، چراکه نیروهای آتش •

 .برندهای داخلی ساختمان بهره نمیاز شلنگ 

اضافه شد تا مشخص کند که چه الزامات دیگری از  (Modular Data Centers) فصل جدیدی درباره مراکز داده ماژولار •

 .شودها برای این نوع مراکز داده اعمال میسایر فصل

 .تر شدهای مختلف شفافهایی با کاربریساعته برای ساختمان 2و   1ضوابط مربوط به دیوارهای آتش   •

 .منتقل شد (سوزیکد آتش) NFPA 1استاندارد  52ها از فصل  الزامات مربوط به باتری •

 

 :2024تغییرات نسخه 

اضافه شد. با توجه به  8در فصل   (ITE immersion cooling) وریسازی غوطه الزامات جدیدی برای تجهیزات خنک •

 .افزایش استفاده از این فناوری، تدوین استانداردهای ایمنی برای آن ضروری بود

های  استاندارد سیستم) NFPA 855حذف شد، زیرا استاندارد  11یونی از فصل -های لیتیومتمام مقررات مربوط به باتری •

 .دهدطور کامل این موارد را پوشش میبه (سازی انرژی ثابتذخیره

های  اضافه شد تا ایمنی سیستم 11در فصل  (Offgas detection) الزامات جدیدی برای تشخیص گازهای خروجی •

های تشخیص وجود نداشت، اما به دلیل  شده افزایش یابد. پیش از این، هیچ مقررات مشخصی برای این نوع سیستمنصب

 .ها، استانداردسازی آن ضروری بوداستفاده گسترده آن

استاندارد حفاظت از تأسیسات مخابراتی در برابر  ) NFPA 76های اختیاری استاندارد بر اساس آزمایش F پیوست جدید •

های مهمی برای کاربران این استاندارد ارائه ها در مراکز داده نیز کاربرد دارند و راهنماییاضافه شد. این آزمایش (آتش

 .کنندمی
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گیری کرده است. از آن زمان ممکن دهد که کمیته بر روی متن نهایی این ویرایش رایاین فهرست اعضای کمیته را در زمانی نشان می

 .ها در انتهای سند موجود استبندیاست تغییراتی در ترکیب اعضا رخ داده باشد. کلید طبقه

 جه تو

 .ای که عضو آن هستید، توسعه یافته نیستعضویت در یک کمیته به خودی خود به معنای تایید انجمن یا هر سندی که توسط کمیته  

 دامنه کمیته

 .های الکترونیکی را بر عهده داردرایانهین کمیته مسئولیت اصلی اسناد مرتبط با حفاظت از ا
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ها و  های قانونی مهم در دسترس قرار گرفته است. این اطلاعیهها و اعلامیهبرای استفاده با رعایت اطلاعیه NFPA توجه مهم: این سند

میاعلامیه و  است  موجود  سند  این  حاوی  نشریات  تمامی  در  آن ها  عنوان  توان  تحت  را  اعلامیهاطلاعیه "ها  و  مورد  ها  در  مهم  های 

می "NFPA استانداردهای همچنین  کرد.  آنپیدا  ازتوان  درخواست  به  بنا  را  سایت  NFPA ها  در  یا  کرد  دریافت 

www.nfpa.org/disclaimers 
 .مشاهده کرد

یعنی  ) NFPA شده و راهنماهای های توصیههای جدید از کدها، استانداردها، شیوههای آینده: ویرایشها، هشدارها و ویرایشروزرسانیبه

شوند. این ویرایش ممکن است توسط ویرایش بعدی  شده منتشر میریزیهای تجدیدنظر برنامهبر اساس چرخه  (NFPA استانداردهای

تغییر کند. یک  (هاTIA) شده از طریق صدور اصلاحات موقت موقتریزی جایگزین شود یا ممکن است خارج از چرخه تجدیدنظر برنامه

ها و اصلاحات معتبر است. برای تأیید این که این سند TIA در هر زمان شامل ویرایش جاری سند همراه با تمام NFPA استاندارد رسمی

 ها یا اصلاحات تغییر کرده است، لطفاً به سرویس اشتراک کدهای ملی آتش TIA وسطویرایش جاری است یا برای بررسی اینکه آیا ت

(National Fire Codes®)  لیست کدها و استانداردهای"یاNFPA"   در سایتwww.nfpa.org/docinfo 

نام در هشدارهای مربوط به اسناد  ای برای ثبتها و اصلاحات، صفحات اطلاعات سند همچنین شامل گزینهTIA مراجعه کنید. علاوه بر

 .باشندفردی و مشارکت در توسعه ویرایش بعدی می

یا حرف مشخص از شماره  پاراگراف نشاناطلاعیه: علامت ستاره )*( پس  به آن کننده یک  مواد توضیحی مربوط  این است که  دهنده 

 .موجود است A پاراگراف در پیوست

شده  دیگر استخراج شده است. متن استخراج  NFPA دهنده مطالبی است که از سندارجاع در براکت ] [ پس از یک بخش یا پاراگراف نشان

ها و سایر ارجاعات مناسب باشد.  ممکن است برای هماهنگی و سبک ویرایش شود و ممکن است شامل اصلاح ارجاعات داخلی پاراگراف

 .شده باید به کمیته فنی مسئول سند منبع ارسال شودهای تفسیر یا اصلاح متن استخراج درخواست 

 .یافت G و پیوست 2توان در فصل شده را میشده و استخراج اطلاعات مربوط به انتشارات ارجاع

 

 : مدیریت 1فصل 

 دامنه  1.1

 .دهدو مناطق مربوط به آن را پوشش می  (ITE) این استاندارد الزامات مربوط به حفاظت از تجهیزات فناوری اطلاعات

 *هدف 1.2

های ناشی از  اطلاعات و مناطق آن در برابر آسیب هدف این استاندارد تعیین حداقل الزامات برای حفاظت از تجهیزات فناوری  

 .سوزی یا اثرات مرتبط با آن، شامل دود، خوردگی، گرما و آب استآتش 

 *کاربرد 1.3

 .شودتعیین می   ۴شده در فصل  کاربرد این استاندارد بر اساس ملاحظات ریسک مطرح 

http://www.nfpa.org/disclaimers
http://www.nfpa.org/disclaimers
http://www.nfpa.org/docinfo
http://www.nfpa.org/docinfo
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1.3.1 
 .یک ارزیابی ریسک مستند باید مبنای اجرای این استاندارد باشد

1.3.2* 
 .شودتنهایی، دلیلی برای اجرای الزامات این استاندارد محسوب نمی به  (ITE) وجود صرف تجهیزات فناوری اطلاعات

1.3.3 
ساخته و  در صورت اعمال این استاندارد، الزامات آن شامل نصب تجهیزات فناوری اطلاعات در مراکز داده ماژولار، کانتینرهای از پیش 

 .ها خواهد بودبندی سایر گروه 

 پذیری )اثرگذاری بر موارد گذشته( قابلیت بازگشت  1.4

1.4.1 
شده در این استاندارد  قبول در برابر خطرات مطرح مقررات این استاندارد بر اساس اجماع درباره آنچه برای ایجاد سطح حفاظتی قابل 

 .اندضروری است، تنظیم شده 

1.4.2 
هایی که قبل از  ها یا نصب طور خاص مشخص شده باشد، مقررات این استاندارد برای تأسیسات، تجهیزات، سازه مگر در مواردی که به 

شده، این مقررات  شود. در موارد مشخص اند، اعمال نمی ها تأیید شده شدن استاندارد وجود داشته یا برای ساخت یا نصب آن تاریخ اجرایی 

 .پذیری دارندقابلیت بازگشت 

 سازی معادل  1.5

هایی که از نظر کیفیت، استحکام، مقاومت در برابر آتش،  ها یا دستگاه ها، روش هیچ بخشی از این استاندارد مانع استفاده از سیستم 

شود. مستندات فنی باید به مرجع دارای صلاحیت ارائه شود  اثربخشی، دوام و ایمنی معادل یا برتر از الزامات این استاندارد هستند، نمی 

تا معادل بودن این سیستم، روش یا دستگاه تأیید شود. سیستم، روش یا دستگاه باید برای هدف موردنظر توسط مرجع دارای صلاحیت  

 .تأیید شود 

 

 منابع و مراجع :  ۲فصل  

 کلیات  2.1

الزامات این سند  ها ارجاع داده شده و بخشی از  اند، در این استاندارد به آن ها که در این فصل فهرست شده هایی از آن اسناد یا بخش 

 .شوندمحسوب می 

 NFPA انتشارات 2.2

 .7471-02169باتریمارچ پارک، کوئینسی، ماساچوست  1، (NFPA) انجمن ملی حفاظت در برابر آتش

• NFPA 1:  2024سوزی، ویرایش کد آتش 

• NFPA 10:  2022حمل، ویرایش نشانی قابل های آتش کننده استاندارد مربوط به خاموش 

• NFPA 12:  2022اکسید کربن، ویرایش های اطفای حریق با دی استاندارد سیستم 
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• NFPA 12A:  2022، ویرایش 1301های اطفای حریق هالون استاندارد سیستم 

• NFPA 13:  2022پاش، ویرایش های آب استاندارد نصب سیستم 

• NFPA 25:  2023های حفاظت در برابر حریق مبتنی بر آب، ویرایش استاندارد بازرسی، آزمایش و نگهداری سیستم 

• NFPA 70®:  2023کد ملی برق، ویرایش 

• NFPA 72®:  2022کد هشدار حریق و سیگنالینگ، ویرایش 

• NFPA 76:  2024استاندارد حفاظت در برابر حریق در تأسیسات مخابراتی، ویرایش 

• NFPA 80:  2022های مربوط به بازشوها، ویرایش های ضد حریق و سایر محافظت استاندارد درب 

• NFPA 90A:  2024های تهویه مطبوع، ویرایش  استاندارد نصب سیستم 

• NFPA 101®:  2024کد ایمنی حیات، ویرایش 

• NFPA 105:  2022های مربوط به بازشوها، ویرایش های دودبند و سایر محافظت استاندارد درب 

• NFPA 220:  2024استاندارد انواع ساخت و سازهای ساختمانی، ویرایش 

• NFPA 232:  2022استاندارد حفاظت از اسناد و مدارک، ویرایش 

• NFPA 259:  2023روش استاندارد آزمایش حرارت بالقوه مواد ساختمانی، ویرایش 

• NFPA 750:  2023پاش آب برای اطفای حریق، ویرایش های مه استاندارد سیستم 

• NFPA 770:  2021اثر(، ویرایش های اطفای حریق ترکیبی )آب و گاز بی استاندارد سیستم 

• NFPA 855:  2023سازی انرژی ثابت، ویرایش های ذخیره استاندارد نصب سیستم 

• NFPA 1225:  2022استاندارد ارتباطات خدمات اضطراری، ویرایش 

• NFPA 2001:  2022های اطفای حریق با عوامل تمیز، ویرایش استاندارد سیستم 

 سایر انتشارات  2.3

 ASTM انتشارات  2.3.1

 .2959-19428شاهوکِن، پنسیلوانیا ، وست کُن P.O. Box C700بار هاربر درایو،  100، (ASTM) انجمن آزمایش و مواد آمریکا

• ASTM E84:  2023های احتراق سطحی مواد ساختمانی، ویرایش روش استاندارد آزمون ویژگی 

• ASTM E136:   درجه   750ای در دمای استفاده از کوره لوله روش استاندارد آزمون سنجش قابلیت اشتعال مواد با

 2022گراد، ویرایش سانتی 

• ASTM E814:  2013کننده نفوذ آتش، ویرایش های متوقف های حریق برای سیستم روش استاندارد آزمونa  تأیید مجدد ،

2017 
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• ASTM E1354:  مشاهده برای مواد و محصولات با استفاده از  روش استاندارد آزمون نرخ آزادسازی حرارت و دود قابل

 2023متر مصرف اکسیژن، ویرایش کالری 

• ASTM E1537:  2022دار، ویرایش سوزی مبلمان روکش روش استاندارد آزمون آتش 

• ASTM E2652:  کننده جریان هوا مخروطی  ای با تثبیت روش استاندارد آزمون قابلیت اشتعال مواد با استفاده از کوره لوله

 2022گراد، ویرایش درجه سانتی  750در 

• ASTM E2965:   روش استاندارد آزمون تعیین سطح پایین نرخ آزادسازی حرارت برای مواد و محصولات با استفاده از

 2022aمتر مصرف اکسیژن، ویرایش کالری 

 UL انتشارات  2.3.2

 .2096-60062بروک، ایلینوی  پفینگستن رود، نورث  333،  (UL) های آندررایترز آزمایشگاه 

• UL 72:  2020های مقاومت در برابر آتش تجهیزات حفاظت از اسناد، ویرایش آزمون 

• UL 242:  2018ظروف غیر فلزی برای کاغذ باطله، ویرایش 

• UL 723:  2018های احتراق سطحی مواد ساختمانی، ویرایش آزمون ویژگی 

• UL 900:  2022واحدهای فیلتر هوا، ویرایش 

• UL 1315:  ،2022ویرایش ظروف مخصوص کاغذ باطله 

• UL 1449:  2022های محافظت در برابر اضافه ولتاژ، ویرایش دستگاه 

• UL 1479:  2021های نفوذ آتش، ویرایش کننده های حریق برای متوقف آزمون 

• UL 60950:  2007اکتبر   30، شامل اصلاحات تا 2000تجهیزات فناوری اطلاعات، ویرایش 

• UL 60950-1:  2019: الزامات عمومی، ویرایش 1بخش   -ایمنی    - تجهیزات فناوری اطلاعات 

• UL 62368-1:   2021: الزامات ایمنی، ویرایش 1بخش   -تجهیزات صوتی/تصویری، فناوری اطلاعات و ارتباطات 

 سایر انتشارات  2.3.3

 .2020، 11وبستر، ویرایش - دیکشنری کالج مریام •

 

 های الزامی منابع برای استخراج در بخش  ۲.۴

• NFPA 1 ۲۰۲۴نشانی، ویرایش  ، کد آتش. 

• NFPA 70  ۲۰۲۳، کد ملی برق، ویرایش. 

• NFPA 90A ۲۰۲۴های تهویه و تهویه مطبوع، ویرایش  ، استاندارد نصب سیستم. 

• NFPA 101  ۲۰۲۴، کد ایمنی حیات، ویرایش. 
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• NFPA 111 ۲۰۲۲کار، ویرایش  به های ذخیره انرژی الکتریکی اضطراری و آماده ، استاندارد سیستم. 

• NFPA 855 ۲۰۲۳های ذخیره انرژی ثابت، ویرایش  ، استاندارد نصب سیستم. 

• NFPA 5000 ۲۰۲۴وساز ساختمان، ویرایش  ، کد ایمنی و ساخت. 

 

 تعاریف   ۳فصل  

 کلیات  ۳.۱

۳.۱.۱ 

 .شود کاررفته در این استاندارد اعمال می شده در این فصل برای اصطلاحات به تعاریف ارائه 

۳.۱.۲ 

شده عمومی آن در چارچوبی که استفاده شده  اصطلاحی در این فصل یا فصل دیگری تعریف نشده باشد، معنی پذیرفته در صورتی که  

 .است اعمال خواهد شد

۳.۱.۳ 

 .شده عمومی، نسخه یازدهم فرهنگ واژگان کالج وبستر خواهد بودمنبع معنی پذیرفته 

 

 NFPA تعاریف رسمی ۳.۲

 .(Approved) تأییدشده ۳.۲.۱

 .مورد قبول مرجع دارای صلاحیت 

 .(AHJ - Authority Having Jurisdiction) مرجع دارای صلاحیت  ۳.۲.۲

 .یک سازمان، اداره، یا فردی که مسئول اجرای الزامات یک کد یا استاندارد، یا تأیید تجهیزات، مصالح، نصب یا یک رویه است 

 .(Labeled) دارای برچسب  ۳.۲.۳

تجهیزات یا مصالحی که دارای برچسب، نماد یا علامت شناسایی سازمانی باشند که مورد تأیید مرجع دارای صلاحیت بوده و مسئول  

گذاری آن  کند و برچسب ای تولید تجهیزات یا مصالح دارای برچسب را بازرسی می طور دوره ارزیابی محصول است. این سازمان به 

 .شده استدهنده انطباق سازنده با استانداردهای مربوطه یا عملکرد مشخص نشان 

 *.(Listed) شدهفهرست   ۳.۲.۴

تجهیزات، مصالح، یا خدماتی که در فهرستی منتشرشده توسط یک سازمان مورد تأیید مرجع دارای صلاحیت قرار دارند و این سازمان  

کند. فهرست این  ارزیابی خدمات را بررسی می شده یا  ای تولید تجهیزات فهرست طور دوره مسئول کاربرد محصولات یا خدمات بوده و به 

شده انطباق دارند یا برای هدف مشخصی مورد  دهد که تجهیزات، مصالح یا خدمات مربوطه با استانداردهای تعیین سازمان نشان می 

 .اندآزمایش و تأیید قرار گرفته 

 .(Shall) الزامی ۳.۲.۵

 .بیانگر یک الزام اجباری است 
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 .(Should) شدهتوصیه  ۳.۲.۶

 .بیانگر یک توصیه یا راهکار پیشنهادی است که اجباری نیست 

 .(Standard) استاندارد  ۳.۲.۷

کند. این  دادن الزامات استفاده می برای نشان  "shall"که متن اصلی آن فقط شامل مفاد الزامی بوده و از واژه  NFPA یک استاندارد

استاندارد معمولاً برای ارجاع الزامی توسط یک استاندارد یا کد دیگر یا برای تصویب در قانون مناسب است. مفاد غیرالزامی جزئی از  

های مجاز طبق راهنمای  شوند و باید در پیوست، ضمیمه، پاورقی، یادداشت اطلاعاتی، یا سایر بخش الزامات استاندارد محسوب نمی 

 .گنجانده شوند NFPA سبک

، این  "توسعه استاندارد   های فعالیت " یا   "فرآیند توسعه استاندارد " شود، مانند طور عمومی استفاده می به  "استاندارد "هنگامی که اصطلاح 

 .شودهای پیشنهادی و راهنماها می از جمله کدها، استانداردها، شیوه  NFPA اصطلاح شامل تمام استانداردهای

 

 تعاریف عمومی  3.3

 های رها شده کابل  3.3.1

هیچ تجهیزاتی جز یک اتصال نهایی یا یک کانکتور متصل نیستند و برای استفاده آینده با برچسب مشخص ای که به شدههای نصبکابل

 [2023، 70] .اندنشده

 فضای هوا  3.3.2

فضایی که در زیر کف کاذب یا بالای سقف کاذب قرار دارد و برای گردش هوای محیطی در داخل اتاق یا ناحیه تجهیزات فناوری 

 .شوداستفاده می (ITE) اطلاعات

 (AISS) سازی اطلاعات خودکارسیستم ذخیره  3.3.3

جا  جابه ITE هایسازی و سیستمشده را بین فضای ذخیرههای ثبتیک سیستم محصور برای ذخیره و بازیابی اطلاعات که رسانه

 .کندمی

 های ثابت انواع باتری  3.3.4

 یونی - باتری لیتیوم  3.3.4.1

شده در یک بستر گرافیت کربنی یا اکسید فلز نیکل است. الکترولیت آن ترکیبی  های لیتیوم تعبیهسازی که شامل یون یک باتری ذخیره

 [2024، 1] .کنندهای بار در این باتری عمل میعنوان حاملهای لیتیوم بهشده است. یوناز کربنات یا یک پلیمر ژل

 (NiCad) کادمیوم- باتری نیکل 3.3.4.2

سازی قلیایی که در آن ماده فعال مثبت اکسید نیکل، ماده فعال منفی کادمیوم و الکترولیت آن هیدروکسید پتاسیم  یک باتری ذخیره

 [2024، 1] .است

 *(VRLA) شده با سوپاپاسیدی تنظیم-باتری سرب 3.3.4.3

افزایش فشار داخلی باتری از یک حد شده که دارای یک سوپاپ است که در صورت های مهر و موماسیدی شامل سلول -یک باتری سرب

 [2024، 1] .کندمشخص، آن را تخلیه می

 *ور(شده )غوطهباتری تهویه 3.3.4.4

 .ور هستندهایی است که الکترودهای آن در یک الکترولیت مایع غوطهاسیدی که دارای سلول-یک باتری سرب
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 وکار اختلال در کسب  3.3.5

وکار، از لحظه وقوع حادثه تا زمان بازگشت به سطح عملیاتی  دیدگی تجهیزات بر عملیات کسبتأثیرات ناشی از از دست دادن یا آسیب 

 .پیشین

 مدار ارتباطی  3.3.6

،  70] .کندسیم که خدمات ارتباطی شامل صدا، داده و توان مرتبط را بین تجهیزات ارتباطی فراهم مییک مدار فلزی، فیبری یا بی

2023] 

 تجهیزات ارتباطی  3.3.7

،  DC هایمانند مبدل) گیرند و شامل تجهیزات توانتجهیزات الکترونیکی که برای انتقال صدا، ویدئو و داده مورد استفاده قرار می

،  70] .شوندهای اختصاصی برای عملکرد این تجهیزات میها( و هادی، تجهیزات پشتیبانی فنی )مانند رایانه(هااینورترها و باتری

2023] 

 آشکارساز  3.3.8

 آشکارساز حرارتی  3.3.8.1

 .دهدیک آشکارساز حریق که دماهای غیرعادی بالا، نرخ افزایش دما، یا هر دو را تشخیص می

 آشکارساز دود  3.3.8.2

 .کندیک دستگاه که ذرات قابل مشاهده یا نامرئی احتراق را شناسایی می

 اتصال الکترونیکی  3.3.9

 .کانال سیگنال به یکدیگر متصل شوند تا یک سیستم را تکمیل کرده یا عملکردی را انجام دهندواحدهایی که باید از طریق یک 

 *(ESS) سازی انرژیسیستم ذخیره  3.3.10

کشی  اند و قادر به ذخیره انرژی و تأمین انرژی الکتریکی برای سیستم سیمعنوان یک سیستم نصب شدهیک یا چند دستگاه که به

 [2023،  70] .داخلی ساختمان یا شبکه تولید و توزیع برق هستند

 ساختار مقاوم در برابر آتش  3.3.11

بندی مقاومت در برابر آتش به مدت زمانی ها و سقف، دارای درجه ها، کفها، ستونساختاری که اجزای آن، از جمله دیوارها، جداکننده

 .شده در این استاندارد نیستمشخص هستند که کمتر از مقدار تعیین

 سوزی تحلیل ریسک آتش  3.3.12

ها را بررسی  های مرتبط با آتش که سناریوهای احتمالی آتش، احتمال وقوع و پیامدهای بالقوه آنفرآیندی برای شناسایی ریسک

 .کندمی

 *(ITE) تجهیزات فناوری اطلاعات 3.3.13
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های مشابه  وکار و محیطهای کسبدفاتر یا سایر محیطولت یا کمتر که معمولاً در  1000هایی با ولتاژ نامی  تجهیزات و سیستم

های مشابه مورد استفاده  ها، صدا، ویدئو و سیگنالشوند و برای ایجاد و پردازش دادههای عادی یافت میعنوان مکانشده بهبندیطبقه 

 [2023،  70] .کنندشوند و مدارهای ارتباطی را پردازش نمیگیرند، اما تجهیزات ارتباطی محسوب نمیقرار می

 های اتصال متقابل کابل  3.3.14

 .گیرندهای سیگنال و توان که برای عملکرد و کنترل یک سیستم مورد استفاده قرار میکابل

 *ITE ناحیه  3.3.15

های پشتیبانی که توسط همان تجهیزات تهویه مطبوع/گردش هوای  در آن قرار دارد، شامل اتاق  ITE بخشی از یک ساختمان که اتاق

 .شونددهی میسرویس ITE ویژه اتاق

 ITE وریکننده غوطه مایع خنک  3.3.16

نگهداری  ITE گیرد و در داخل سیستممورد استفاده قرار می ITE سازی مستقیم تجهیزاتالکتریک( که برای خنک یک مایع عایق )دی

 .شودمی

 ITE اتاق 3.3.17

 .را در خود جای داده است (ITE) فناوری اطلاعاتکه تجهیزات  ITE اتاقی در داخل ناحیه

 *ITE سیستم 3.3.18

نویسی یا سایر تجهیزات وابسته، سوابق، فضای هر رایانه دیجیتال یا آنالوگ، همراه با تمامی تجهیزات جانبی، پشتیبانی، حافظه، برنامه

 .های مرتبطسازی و فعالیتذخیره

 سیستم تشخیص نشتی  3.3.19

 .دهد یک دستگاه یا آرایش حسگرها که وجود مایعات را تشخیص می

 مواد  3.3.20

 ماده قابل احتراق  3.3.20.1

ای که تعریف مواد غیرقابل احتراق یا محدود شده  ای که در شرایط استفاده و انتظارات مشخص، قابل اشتعال و سوختن است؛ مادهماده

 .کنداز نظر احتراق را برآورده نمی

 ماده با احتراق محدود  3.3.20.2

 .مراجعه کنید 6.2.2به بند 

 *(MAQ) حداکثر مقدار مجاز 3.3.20.3

 [2024،  1] .شدهحداکثر مقدار ماده خطرناک مجاز در یک ناحیه کنترل 

 ماده غیرقابل احتراق  3.3.20.4

 .مراجعه کنید 6.2.1به بند 

 *(MDC) مرکز داده ماژولار 3.3.21
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ولت یا کمتر، شامل یک محفظه خارجی که در آن چندین قفسه یا کابینت تجهیزات فناوری  1000نامی ساخته، با ولتاژ واحدهای پیش

، 70] .های توزیع برق، تهویه مطبوع و موارد مشابه قرار دارد)مانند سرورها( و تجهیزات پشتیبانی مختلف مانند سیستم  (ITE) اطلاعات

2023] 

 تخلیه گاز  3.3.22

 [2023،  855] .کندرویدادی که در آن، به دلیل افزایش فشار داخلی، محفظه سلول باتری شروع به تخلیه گاز می

 کابل فیبر نوری  3.3.23

 [2023 ,70] .ای یا میدانی از یک یا چند فیبر نوری که دارای پوششی کلی استای کارخانهمجموعه 

 (Plenum) پلنوم  3.3.24

 [90A, 2024] .دهدمتصل شده و بخشی از سیستم توزیع هوا را تشکیل مییک محفظه یا اتاقک که به یک یا چند کانال 

 *(Raceway) مسیر کابل 3.3.25

های  ها طراحی شده است، با قابلیتها یا شینهها، کابلطور خاص برای نگهداری سیمیک کانال محصور از مواد فلزی یا غیر فلزی که به

 .مجاز است NFPA 70 اضافی که در استاندارد

 *(Raised Floor) کف کاذب 3.3.26

شوند، و فضای بین آن و کف اصلی ساختمان برای جای دادن های قابل جابجایی که تجهیزات روی آن نصب مییک سکوی دارای پنل 

 .شودو اتاق مربوطه استفاده می (ITE) شده برای تجهیزات فناوری اطلاعاتهای ارتباطی و گاهی اوقات برای تأمین هوای کنترلکابل

 (Records) سوابق 3.3.27

 (Important Records) سوابق مهم 3.3.27.1 •

 .پذیر استتوجه امکانها فقط با صرف هزینه و کار زیاد یا با تأخیر قابلسوابقی که بازتولید آن

 (Vital Records) سوابق حیاتی 3.3.27.2 •

ها ارزش برابر با نسخه اصلی ندارند؛ سوابقی  های تکثیرشده آن سوابقی که غیرقابل جایگزینی هستند، مانند سوابقی که نسخه

شده و کارهای  ها، تجهیزات، مواد اولیه، کالاهای نهاییهای جایگزینی ساختمانوکار یا جبران هزینه که برای حفظ سریع کسب 

 .در حال انجام ضروری هستند؛ و سوابقی که برای جلوگیری از تأخیر در بازگردانی تولید، فروش و خدمات نیاز هستند

 (Remote Disconnect Control) کنترل قطع از راه دور 3.3.28

 [2023 ,70] .کندکننده را از طریق یک رله یا دستگاه معادل کنترل مییک دستگاه الکتریکی و مدار که یک وسیله قطع

 (Separate Fire Division) بخش مجزای آتش 3.3.29

های ساختمان جدا های تأییدشده از سایر بخشهای ضد آتش و سایر روشبخشی از یک ساختمان که توسط دیوارهای ضد آتش، درب

 .شودای که از گسترش آتش از یک بخش به بخش دیگر جلوگیری میشده است، به گونه

 *(Support Equipment) تجهیزات پشتیبانی 3.3.30

طور موقت برای نگهداری، ضروری هستند، همچنین تجهیزاتی که به (ITE) تجهیزات دائمی که برای عملکرد تجهیزات فناوری اطلاعات

 .شونداستفاده می ITE نصب یا حذف تجهیزات
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 (Thermal Runaway) فرار حرارتی 3.3.31

 [2023 ,855] .کنترلصورت غیرقابلخودی یک سیستم الکتروشیمیایی بهبهگرمایش خود

 (UPS - Uninterruptible Power Supply) منبع تغذیه بدون وقفه 3.3.32

عنوان منبع تغذیه پشتیبان در را از طریق استفاده از یک منبع ذخیره انرژی به AC یک دستگاه یا سیستم که کیفیت و تداوم برق 

 [2022 ,111] .کندقبولی ندارد، تأمین میهایی که منبع برق اصلی عملکرد قابلدوره

 (Zone) ناحیه  3.3.33

شناسایی )مانند موانع یا جداسازی بر اساس فاصله( در یک اتاق تجهیزات فناوری اطلاعات، که دارای  یک منطقه فیزیکی قابل

 [2023 ,70] .های فناوری اطلاعات استکننده اختصاصی برای تجهیزات یا سیستمهای برق و خنکسیستم 

 (Aisle Containment) مهار راهرو 3.4

 *(Aisle) راهرو 3.4.1

دهی یا  و یک دیوار که امکان دسترسی کارکنان را برای سرویس ITE یا بین (ITE) یک گذرگاه بین تجهیزات فناوری اطلاعات

 .کندبرداری از تجهیزات فراهم میبهره

 *(Aisle Containment) مهار راهرو 3.4.2

شود و شامل  شونده با هوا برای تجهیزات فناوری اطلاعات استفاده میشده یک محیط خنککه در فضای اشغال HVAC یک روش

های برق و  یا زیرساخت ITE هایهای تجهیزات، ردیف جداسازی فیزیکی هوای گرم خروجی از هوای خنک ورودی بین کابینت 

 .صورت کامل یا جزئی قرار داردکننده مرتبط است؛ این مهار معمولاً در بالا و دو انتهای یک راهروی گرم یا سرد، بهخنک 

 *(Cold Aisle) راهروی سرد 3.4.3

در آن کنترل   HVAC راهرویی که در مقابل ورودی جریان هوای خنک تجهیزات فناوری اطلاعات قرار دارد و جریان هوای خنک

 .شودمی

 *(Hot Air Collar) یقه هوای گرم 3.4.4

های تجهیزات فناوری اطلاعات به  ها یا رکها، محفظهکابینتیک مجموعه انتقال هوا که برای هدایت مستقیم هوای گرم خروجی از 

 .شودمسیر بازگشت هوا استفاده می

 *(Hot Aisle) راهروی گرم 3.4.5

 راهرویی که در پشت تجهیزات فناوری اطلاعات قرار دارد، جایی که هوای گرم خروجی کنترل شده و به سمت مسیر بازگشت تجهیزات

HVAC شودهدایت می. 

 

 (Fire Protection Approaches) رویکردهای حفاظت در برابر آتش:  ۴فصل  

 رویکرد حفاظت در برابر آتش  ۴.۱

سوزی و تهدیدات  باید براساس ارزیابی خطرات آتش  ITE و مناطق ITE های، اتاق ITE هایرویکرد حفاظت در برابر آتش برای سیستم

 .های بازسازی پس از حادثه در محل مشخص شودوکار و تواناییریزی تداوم کسبشده، برنامهمرتبط با محل، خدمات ارائه
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۴.۱.۱ 

 :رویکرد حفاظت در برابر آتش باید با در نظر گرفتن موارد زیر تعیین شود

سوزی در  سوزی برای ساکنان تأسیسات، عموم مردم، امدادگران و املاک در معرض خطر، ناشی از آتش تهدید ناشی از آتش  .۱

 .مجاور  ITE تأسیسات، یا مناطق

 .ITE شده توسطشده یا پردازش های ذخیره اهمیت تداوم داده  .۲

ها در طول و بعد  شوند تا داده کار گرفته می وکار به عنوان بخشی از استراتژی مدیریت ریسک یا تداوم کسب ها و تجهیزاتی که به روش  .۳

 .از یک حادثه قابل بازیابی باشند

دهنده داده را برای بازیابی  ها شود یا توانایی ارائه که یک استراتژی حفاظتی خاص باعث ایجاد وقفه در سرویس یا داده احتمال این  .۴

 .ها پس از حادثه مختل کندعملیات و دسترسی به داده 

۴.۱.۲ 

 :تدوین شود و شامل یکی یا هر دو مورد زیر باشد  ۴.۲.۳رویکرد حفاظت در برابر آتش باید مطابق با ملاحظات بخش  

 .رویکردهای مبتنی بر مقررات مطابق با این استاندارد .۱

 .۴.۲و بخش   ۴.۱.۳رویکردهای مبتنی بر ارزیابی خطر آتش مطابق با   .۲

۴.۱.۳ 

،  ITE هاییک رویکرد مبتنی بر خطر آتش برای تعیین الزامات مربوط به ساخت، اطفاء حریق، تشخیص حریق و تأسیسات برای سیستم 

 .در صورتی که این استاندارد اجازه دهد، مجاز است ITE و مناطق ITE هایاتاق 

 

 سوزی ارزیابی ریسک آتش  4.2

4.2.1* 

 .باشد (AHJ) مورد تأیید مقام دارای صلاحیت  مجاز است، باید مستند شده و  4.1.2سوزی که طبق بند ارزیابی ریسک آتش 

4.2.2 

 .اندمشخص شده  4.2.3سوزی باید شامل بررسی ملاحظات مدیریت ریسک باشد که در بند ارزیابی آتش 

4.2.3* 

سوزی مستند شده است، باید عناصر زیر در  سوزی که به عنوان بخشی از ارزیابی ریسک آتش برای تعیین سطح قابل قبول ریسک آتش 

 :(نیز مراجعه کنید C به پیوست) نظر گرفته شوند

 های ایمنی جانی عملکرد محاسباتی جنبه  .1

 و فضاهای مجاور، نیروهای امدادی، و عموم مردم  (ITE) ایمنی جانی ساکنان مناطق تجهیزات فناوری اطلاعات .2

 سوزی نصب به ساکنان یا املاک مجاور تهدید آتش  .3

 ها تداوم خدمات، عملیات، و دسترسی به داده  .4
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 ITE اندازه و ارزش مناطق .5

 زیان اقتصادی ناشی از از دست دادن عملکرد یا سوابق  .6

 دیده زیان اقتصادی ناشی از ارزش تجهیزات آسیب  .7

 ITE شده بر رویهای مشتریان میزبانی از دست رفتن داده  .8

 تأثیرات مقرراتی  .9

 تأثیرات بر اعتبار  .10

 ITE بندی مناطقساخت و تفکیک  .11

 ITE شده برای مناطقهای تشخیص و اطفای حریق ارائه ویژگی  .12

 زمان پاسخ به هشدار  .13

 های اطفای حریق محلی توانایی  .14

 های پردازش خارج از سایت های پشتیبان، از جمله سیستم زیرساخت  .15

4.2.4 

 .، از جمله تمامی نواحی مجاور را پوشش دهدITE سوزی باید کل منطقه ارزیابی ریسک آتش 

4.2.5 

طور انتخابی برای نواحی خاص، خطرات، تجهیزات، یا  تواند به تأیید شده باشد، می   5عملکرد که مطابق با فصل یک روش مبتنی بر  

 .اعمال شود ITE الزامات حفاظت از آتش برای کل منطقه

 

 های ارتباطات مخابراتی ریسک  4.3

 های مخابراتی برای شبکه خصوصی ریسک  4.3.1

4.3.1.1 

، باید ارزیابی ریسکی در مورد تأثیر از دست  ITE میزان خسارت و اختلال احتمالی ناشی از از دست رفتن عملیات اتاقمنظور ارزیابی  به 

 .ها و ارتباطات انجام شودرفتن داده 

4.3.1.2 

اند و بخشی از یک شبکه خصوصی هستند، یا در مواردی  مقررات این استاندارد برای مناطقی که تجهیزات مخابراتی را در خود جای داده 

 .نیاز به حفاظت تعیین شده است، اعمال خواهد شد 4.3.1.1شده در بند که بر اساس ارزیابی ریسک مشخص 

 های عمومی های مخابراتی برای شبکه ریسک  4.3.2

4.3.2.1 
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، اعمال  NFPA 76 شده دربرای تأسیسات مخابراتی که بخشی از شبکه عمومی هستند، طبق محدوده مشخص  NFPA 76 استاندارد

 .خواهد شد

4.3.2.2 

 .مقررات این استاندارد برای تأسیسات مخابراتی که بخشی از شبکه عمومی هستند، اعمال نخواهد شد

 

 : رویکرد طراحی مبتنی بر عملکرد 5فصل 

 عمومی  5.1

5.1.1 

 .شده مبتنی بر عملکرد اعمال شود های شناخته باید بر روش   5الزامات فصل 

5.1.2 

 :رویکرد طراحی مبتنی بر عملکرد باید شامل تمامی اجزای زیر باشد

 5.2شده در بخش اهداف و مقاصد مشخص  .1

 5.3شده در بخش معیارهای عملکرد مشخص  .2

 4.2.3شده در بند سوزی مشخص عناصر ارزیابی ریسک آتش  .3

 اهداف و مقاصد  5.2

 :طراحی مبتنی بر عملکرد باید اهداف و مقاصد زیر را برآورده کند

 ITE ، و نواحیITE های، اتاق ITE هایهای جایگزین برای اجزای سیستم دهد که روش رویکرد مبتنی بر عملکرد اجازه می  .1

 .طبق آنچه در این استاندارد مجاز است، استفاده شود

 .یابندتحلیل ریسک، معیارهای طراحی، شرح طراحی، عملکرد سیستم، و معیارهای آزمایش طبق این بخش توسعه می  .2

 .به تفصیل آمده است   1.2و   1.1های طراحی باید مطابق با محدوده و هدف استاندارد باشد همانطور که در بخش  .3

 .طراحی مبتنی بر عملکرد باید عملکرد معادل با الزامات تجویزی این استاندارد را ارائه دهد .4

 معیار عملکرد  5.3

سوزی یا اثرات مرتبط با آن، از جمله دود، خوردگی، حرارت، و آب،  های ناشی از آتش باید از آسیب  ITE و نواحی ITE هایسیستم 

 .محافظت شوند

 ذینفعان  5.4

ای مجاز در طراحی  ذینفعان باید بخشی از رویکرد طراحی مبتنی بر عملکرد باشند و شامل مالک یا نماینده مالک، یک حرفه 

و نمایندگان نهادهای   (AHJ) ، نمایندگان بیمه، مقام دارای صلاحیت ITE و نواحی ITE های ایمنی آتش و حیات برایسیستم 

 . پاسخگویی اضطراری باشند
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 ها صلاحیت  *5.5

ای مجاز با تجربه در زمینه حفاظت در برابر آتش تهیه شوند و برای مقام دارای  اسناد طراحی مبتنی بر عملکرد باید توسط یک حرفه 

 .قابل قبول باشند (AHJ) صلاحیت

 شرح طراحی  *5.6

5.6.1 

 .شده طراحی مبتنی بر عملکرد تهیه شده است های شناخته باید شامل یک شرح طراحی باشد که با استفاده از روش  ITE طراحی ناحیه 

5.6.2 

 .هرگونه انحراف از الزامات تجویزی باید در شرح طراحی به تفصیل بیان شود 

5.6.3 

طور واضح بیان شده و نشان دهند که واقعی و  شوند باید به استفاده می هایی که در طراحی مبتنی بر عملکرد  مشخصات طراحی و شرح 

 .پایدار هستند

5.6.4 

ضروری هستند،   ITE های ایمنی آتش ناحیه الزامات خاصی برای بازرسی، آزمایش یا نگهداری که برای حفظ عملکرد قابل اعتماد ویژگی 

 .باید در شرح طراحی بیان شوند

 بررسی مستقل  *5.7

باید اجازه دهد که یک طرف سوم مستقل تأیید شده، شرح طراحی پیشنهادی را بر اساس ارزیابی ریسک   (AHJ) مقام دارای صلاحیت

 .پذیرفته شده است، بررسی کرده و ارزیابی از طراحی را ارائه دهد AHJ سوزی مستند که توسط آتش 

 تعیین نهایی  5.8

 .اند یا خیر باید تصمیم نهایی را بگیرد که آیا اهداف عملکردی برآورده شده  (AHJ) مقام دارای صلاحیت

 های طراحی نگهداری ویژگی  5.9

بتواند اهداف و مقاصد عملکردی این استاندارد را برای مدت زمان عمر ساختمان   ITE های طراحی مورد نیاز برای اینکه ناحیهویژگی 

 .برآورده کند، باید برای مدت زمان عمر ساختمان نگهداری شوند

 

 وساز : الزامات ساخت 6فصل 

 ساخت ساختمان  *6.1

6.1.1 

قرار گیرد یا در یکی از موارد زیر قرار   NFPA 13 دار مطابق بانشانی اسپری باید در یک ساختمان کاملاً با سیستم آتش  ITE ناحیه 

 :داشته باشد
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های بدون  برای ساختمان ) NFPA 220 ( مطابق با111یا  222) II ( یا نوع332یا  442) I یک ساختمان با ساختار نوع .1

 .(مراجعه کنید 9.1.1دار، به بند سیستم اسپری 

دار، به بند  های بدون سیستم اسپری برای ساختمان ) NFPA 220 مطابق با II (000) طبقه با ساختار نوعیک ساختمان یک  .2

 .(مراجعه کنید 9.1.1.1

6.1.1.1 

شناسایی کند که یک    4باید مجاز به اصلاح شوند در صورتی که ارزیابی ریسک طبق فصل  6.1.1الزامات ساخت ساختمان در بند  

 .روش جایگزین ساخت و ساز قابل قبول است

 

6.1.2* 

 .پذیری از مواجهه خارجی تأمین شوددر آن قرار دارد باید در صورت آسیب  ITE هایی که ناحیه حفاظت برای ساختمان 

6.1.3* 

 .وساز مقاوم در برابر آتش جدا شود ها یا سایر ساختارهای فضای باز( با ساخت فضاهای اشغالی )از جمله آتریوم باید از سایر  ITE ناحیه 

6.1.3.1 

 .وساز مقاوم در برابر آتش جدا شود با ساخت  ITE باید از سایر فضاهای اشغالی در داخل ناحیه  ITE اتاق

6.1.3.2 

 .ساعت برای هر دو مورد باشد  1بندی مقاومت در برابر آتش باید متناسب با میزان مواجهه باشد، اما نباید کمتر از رتبه 

6.1.3.3 

 .ای که در بالای آن قرار دارد یا تا سقف ادامه یابندای تا کف سازه های مقاوم در برابر آتش باید از کف سازه محفظه 

6.1.3.4 

گسترش آتش محدود شود و حرکت دود از یک سمت ساختار مقاوم  هرگونه بازشو در ساختار مقاوم در برابر آتش باید محافظت شود تا  

 :بندی مقاومت در برابر آتش برای درها به شرح زیر استدر برابر آتش به سمت دیگر محدود گردد. رتبه 

 .ساعته   1/2  1ساعته: درهای مقاوم در برابر آتش   2ساختار مقاوم در برابر آتش  .1

 .ساعته  4/ 3ساعته: درهای مقاوم در برابر آتش   1ساختار مقاوم در برابر آتش  .2

6.1.3.5 

 .نشانی مربوطه باشدو کدهای ساختمان و آتش  NFPA 101 ساختار مقاوم در برابر آتش باید مطابق با

6.1.3.6 

  خواهند   4 فصل  طبق   ریسک   ارزیابی   از   بخشی   عنوان   به  ارزیابی   به  مجاز ( 6.1.3.4–6.1.3در شرایط زیر، الزامات جداسازی آتش )

 :بود
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 .اندشده مستند شده بینی سوزی پیش مواجهات آتش  .1

 .اندشده فراهم شده بینی سوزی پیش اشکال جایگزین جداسازی آتش بر اساس مواجهات آتش  .2

 قابلیت اشتعال مواد  *6.2

 مواد غیر قابل اشتعال  6.2.1

6.2.1.1 

 :شودای که با هر یک از موارد زیر مطابقت داشته باشد، به عنوان ماده غیر قابل اشتعال در نظر گرفته می ماده 

شده، قادر به اشتعال، سوختن یا حمایت از احتراق نباشد، یا  بینی شود و تحت شرایط پیش ماده، در شکلی که استفاده می  .1

 .بخارهای قابل اشتعال آزاد نکند هنگامی که در معرض آتش یا گرما قرار گیرد

را که روش استاندارد آزمون برای ارزیابی قابلیت اشتعال مواد با استفاده از   ASTM E136 ماده گزارش شده است که آزمون  .2

 .گراد است، گذرانده استدرجه سانتی  750کوره لوله عمودی در دمای 

 مطابق است زمانی که طبق روش و فرآیند آزمون  ASTM E136 ماده گزارش شده است که با معیارهای عبور/شکست  .3

ASTM E2652 کننده جریان  ای با تثبیت ، روش استاندارد آزمون برای ارزیابی قابلیت اشتعال مواد با استفاده از کوره لوله

 .گراد، آزمایش شوددرجه سانتی  750هوا به شکل هسته در دمای 

6.2.1.2 

  " غیر قابل اشتعال" شود، این اصطلاح همچنین شامل اصطلاح در این استاندارد استفاده می   "محدود قابل اشتعال" زمانی که اصطلاح 

 .شودنیز می 

 ماده محدود قابل اشتعال  6.2.2

 :ای باید به عنوان ماده محدود قابل اشتعال در نظر گرفته شود که یکی از موارد زیر برقرار باشدماده 

 .باید برقرار باشند 6.2.2.4یا  6.2.2.3و یکی از شرایط  6.2.2.2و  6.2.2.1شرایط  .1

 .برقرار باشد باید   6.2.2.5شرایط  .2

6.2.2.1 

 .مطابقت ندارد 6.2.1ماده با الزامات یک ماده غیر قابل اشتعال طبق بند 

 

6.2.2.2 
تجاوز نکند،   Btu./lb (8141 kJ/kg) 3500ای باشد که از شود، باید دارای ارزش گرمایی بالقوه این ماده در شکلی که استفاده می 

 .آزمایش شود NFPA 259 زمانی که مطابق با

[5000:7.1.4.2.2] 

6.2.2.3 
متر( بیشتر نباشد،  میلی   3.2اینچ )  1/8این ماده باید دارای یک پایه ساختاری از ماده غیر قابل اشتعال باشد که ضخامت پوشش آن از 
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های سوختن سطحی مواد  ، روش آزمایش استاندارد برای ویژگی ASTM E84 جایی که پوشش آن باید در هنگام آزمایش مطابق با

 .نداشته باشد  50ای بیشتر از های سوختن سطحی مواد ساختمانی، شاخص گسترش شعله ، آزمایش ویژگی UL 723 ساختمانی، یا

[5000:7.1.4.2.3] 

6.2.2.4* 
نشان دهند و    25ای بیشتر از این ماده باید از موادی تشکیل شده باشد که در شکل و ضخامت استفاده شده، نه شاخص گسترش شعله 

های  ، روش آزمایش استاندارد برای ویژگی ASTM E84 نه شواهدی از سوختن پیشرونده مداوم را نشان دهند، زمانی که مطابق با

های سوختن سطحی مواد ساختمانی آزمایش شوند، و از ترکیبی  ، آزمایش ویژگی UL 723 سوختن سطحی مواد ساختمانی، یا

نشان    25ای بیشتر از شوند، نه شاخص گسترش شعله برخوردار باشند که تمام سطوحی که با بریدن از ماده در هر سطحی نمایان می 

 .آزمایش شوند UL 723 یا ASTM E84 انی که مطابق بادهند و نه شواهدی از سوختن پیشرونده مداوم را نشان دهند، زم 

[5000:7.1.4.2.4] 

6.2.2.5 
، روش آزمایش استاندارد برای  ASTM E2965 قابل اشتعال در نظر گرفته شوند، زمانی که مطابق با-مواد باید به عنوان مواد محدود 

 75تعیین میزان پایین نرخ آزادسازی گرما برای مواد و محصولات با استفاده از کالیریمتر مصرف اکسیژن، در جریان حرارتی برخوردی 

kW/m2  ای آزمایش شوند و هر دو شرایط زیر برآورده شونددقیقه   20برای یک مواجهه: 

 .بیشتر شود kW/m2 150ثانیه از   10نرخ حداکثر آزادسازی گرما نباید برای بیش از  .1

 .تجاوز کند MJ/m2 8مجموع گرمای آزاد شده نباید از   .2

[5000:7.1.4.2.5] 

6.2.2.6 
 .قابل اشتعال استفاده شده باشد، باید شامل اصطلاح غیر قابل اشتعال نیز باشد- هرگاه در این استاندارد از اصطلاح محدود

[5000:7.1.4.2.6] 

 در داخل ساختمان  ITE محل قرارگیری منطقه  6.3

6.3.1* 
ها وجود دارد، قرار گیرد، مگر اینکه  نباید بالای، زیر، یا مجاور مناطق یا ساختارهای دیگر که فرآیندهای خطرناک در آن  ITE منطقه

 .ای فراهم شده باشدهای حفاظتی تأیید شده ویژگی 

6.3.2* 
 .باید محدود به افراد مجاز باشد ITE دسترسی به منطقه 

6.3.3* 
های  شود، باید ترتیباتی برای حذف نشت در آن قرار دارد یا از آن برای نصب کف بلند استفاده می  ITE یک طبقه ساختاری که سیستم

 .آبیاری یا عملیات اطفای حریق داشته باشد های  های مایع یا آب از سیستم کننده آب سرد، آب گرمایی، کندانس بخار، آب خانگی، خنک 

6.3.3.1* 
 :های زیر باید برای حذف مایعات استفاده شودیکی یا بیشتر از روش 

 زهکشی کف  .1

 های حذف نگهداری مایع با پمپ  .2
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 AHJ های جایگزین به تأسیس روش  .3

6.3.3.2* 
کننده  فضاهای زیرکفی باید با سیستم تشخیص نشت مجهز باشند، جایی که هر مایع کمکی دستگاه یا مایعات خنک 

 .شود یا قادر به وارد شدن از مناطق مجاور به اتاق باشدوارد می  ITE کامپیوتری به اتاق

6.3.4 
تواند به  می  6.3.3حل جایگزین، مانند نگهداری با تشخیص نشت، فراهم شده باشد، نیازهای زهکشی در هنگامی که یک راه 

 .ارزیابی شود   5و   4عنوان بخشی از تحلیل ریسک مبتنی بر عملکرد مطابق با فصول 

 ITE وساز داخلی منطقهمواد ساخت  6.4

6.4.1 
 .باشند NFPA 101 مطابق با A بندی کلاسباید دارای درجه  ITE های دیواری و سقفی داخلی در منطقهتمامی پوشش 

6.4.1.1 
توانند دارای  اند، می سوزی مجهز شده که به طور کامل با سیستم آبیاری آتش  ITE های دیواری و سقفی داخلی در مناطقپوشش 

 .باشند NFPA 101 مطابق با B بندی کلاسدرجه 

6.4.1.2 
 .باشند NFPA 101 مطابق با I باید کلاس ITE های کف داخلی استفاده شده در مناطقپوشش 

6.4.1.2.1 
 کلاس  بندیتوانند دارای درجه اند، می سوزی مجهز شده که به طور کامل با سیستم آبیاری آتش  ITE های کف داخلی در مناطقپوشش 

II مطابق با NFPA 101 باشند. 

6.4.1.3 
 .استفاده شوند ITE وساز منطقههای سلولی نمایان نباید در ساخت پلاستیک 

 

 های بلند کف * ۶.۵

 .باشند ۶.۵.۴تا    ۶.۵.۱های بلند استفاده شود، باید مطابق با  در صورتی که از کف 

۶.۵.۱ 

 .های بلند باید از مواد غیرقابل اشتعال ساخته شده باشندای پشتیبان برای کف اعضای سازه 

۶.۵.۲ 

 :های بلند باید یکی از موارد زیر باشندهای کف برای کف پوشش 

 غیرقابل اشتعال  .۱

، روش آزمایشی استاندارد  ASTM E84 یا کمتر مطابق با  ۲۵چوب با فشار آغشته شده به مواد ضد حریق با شاخص انتشار شعله   .۲

 های سوختن سطح مواد ساختمانی ، آزمایش ویژگی UL 723 های سوختن سطح مواد ساختمانی، یابرای ویژگی 

یک از  طوری که هیچ اند، به گری یا اکستروژن پوشش داده شده ای، ریخته ای که از بالا و پایین با فلز ورقه چوب یا مواد مشابه هسته  .۳

های فلزی یا پلاستیکی یا گرامت پوشانده شده باشند و  های برش خورده با گیره ها یا لبه ها در معرض دید نباشند و تمامی سوراخ هسته 

 های سوختن سطح مواد ساختمانی ، آزمایش ویژگی UL 723 یا کمتر باشد طبق با ۲۵ای آن  شاخص انتشار شعله مجموعه 

۶.۵.۳ 

های بلند فراهم شود تا تمامی فضاهای زیر آن قابل دسترسی باشد. ابزارهای مورد نیاز برای  های دسترسی در کف ها یا پنل باید بخش 

 .گذاری شده باشدخوبی علامت ها به دسترسی به فضای زیر کف باید در اتاق قرار گرفته و محل آن 



NFPA 75 Rev 2024 by Faraz Shabake Karno 

31 
 

۶.۵.۴ * 

 .ها جلوگیری شودای دیگر محافظت شوند تا از احتمال آسیب به کابل گونه ها باید صاف شده یا به بازشوهای کابل در کف 

 های مقاوم در برابر آتش نفوذها و بازشوها در محفظه  ۶.۶

۶.۶.۱ 

ها طبق  بندی آن شده که رده بندی ثبت های آتش های مقاوم در برابر آتش باید با سیستم نفوذهای کابل یا سایر نفوذها از طریق مجموعه 

، روش آزمایشی  ASTM E814 اینچ آب( مطابق با  ۰.۰۱پاسکال )   ۲.۵در آزمایش با فشار مثبت کوره حداقل    ۶.۶.۱.۲و    ۶.۶.۱.۱

بندی  تش های آ سوزی سیستم های آتش ، آزمایش UL 1479 بندی نفوذ، یاهای آتش سوزی سیستم های آتش استاندارد برای آزمایش 

 .نفوذ، مقاوم شده باشند

 F بندیرده  ۶.۶.۱.۱

سوزی لازم برای مانع  بندی مقاومت آتش ساعت و نه کمتر از رده   ۱حداقل   F بندیبندی باید دارای رده های آتش ها و دستگاه سیستم 

 [۱۰۱۸.۳.۴.۲.۳] .آتش نفوذ شده باشند

 T بندیرده  ۶.۶.۱.۲

بندی مقاومت آتش مجموعه  ساعت و نه کمتر از رده   ۱حداقل   T بندیبرابر آتش باید دارای رده های افقی مقاوم در  نفوذها در مجموعه 

 [۱۰۱۸.۳.۴.۲.۴.۱] .افقی باشند

۶.۶.۱.۲.۱ 

 :ضروری نیست  T بندیبرای موارد زیر رده 

 .نفوذهای کف که درون حفره یک مجموعه دیواری قرار دارند .۱

 [۱۰۱۸.۳.۴.۲.۴.۲] .های کف که نفوذ در تماس مستقیم با مواد قابل اشتعال نیستها یا مجموعه نفوذهایی از طریق کف  .۲

۶.۶.۲ 

بندی خودکار، درب ضد آتش برای کانتر سرویس، یا  های مقاوم در برابر آتش باید با پرده آتش های واقع در سازه تروها یا پنجره پاس 

 .نگهداری شوند NFPA 80 های ضد آتش نصب شده و مطابق باپنجره 

۶.۶.۲.۱ 

 .طور خودکار توسط حضور دود یا آتش در هر دو طرف دیوار عمل کنندها باید به های کانتر سرویس یا پنجره ها، درب پرده 

۶.۶.۲.۲ 

 .بندی آتش دیواری که در آن قرار دارند باشد ها نباید کمتر از رده ها، درب کانتر سرویس یا پنجره بندی آتش پرده رده 

۶.۶.۳ 

کنند باید با دمپرهای آتش و دود  های هوا و بازشوهای انتقال هوا که از طریق ساختارهای مقاوم در برابر آتش عبور می تمامی داکت 

 .خودکار مجهز شوند

۶.۶.۳.۱ * 

 .نصب شوند NFPA 90A دمپرهای آتش و دود باید مطابق با

۶.۶.۳.۲ 

 .نگهداری شوند NFPA 80 دمپرهای آتش باید مطابق با

۶.۶.۳.۳ 

 .نگهداری شوند NFPA 105 دود و دمپرهای ترکیبی آتش/دود باید مطابق با دمپرهای 

 ITE های محصورکننده راهرو و یقه هوای داغ برایسیستم  * ۶.۷

۶.۷.۱ 
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 :های محصورکننده راهرو و یقه هوای داغ باید یکی از موارد زیر باشندسیستم 

 .اندهای سازنده طراحی، تأمین و نصب شده هایی که مطابق با دستورالعمل ای و پس از فروش: سیستم بندی کارخانه بسته  .۱

 .اندهایی که با استفاده از مواد ساخت رایج طراحی و ساخته شده شده در محل: سیستم ساخته  .۲

۶.۷.۲ 

 .باشند  ۶.۷.۱۰.۱تا    ۶.۷.۳های محصورکننده راهرو باید مطابق با  هر دو نوع سیستم 

۶.۷.۳ 

و حداکثر    ۵۰های محصورکننده راهرو و یقه هوای داغ باید از موادی ساخته شده باشند که حداکثر شاخص انتشار شعله  عناصر سیستم 

 :متر طبق یکی از یا ترکیبی از موارد زیر داشته باشند ۴۵۰توسعه دود  

۱. ASTM E84 های سوختن سطح مواد ساختمانی، روش آزمایشی استاندارد برای ویژگی. 

۲. UL 723 های سوختن سطح مواد ساختمانی، آزمایش ویژگی. 

۶.۷.۴ * 

 .عنوان محفظه در نظر گرفته شوندهای محصورکننده راهرو و یقه هوای داغ نباید به سیستم 

 

 

 

6.7.5 

Aisle containment systems shall be permitted to be applied to hot aisles or cold aisles of ITE. 

6.7.6* 

Detection and suppression components within aisle containment systems shall be rated for the 
intended temperatures of hot aisles when installed in those locations. 

6.7.7 

Where aisle containment systems are installed, the existing suppression and detection systems 
shall be evaluated, modified, and tested as necessary to maintain compliance with applicable 
codes and standards. 

6.7.8 

Where automatic sprinklers are present and the application of aisle containment systems or hot 
air collars creates obstructions to proper operation of sprinkler systems, the sprinkler system 
shall be modified as necessary to comply with NFPA 13. 

6.7.8.1* 

Sprinkler system modifications shall not be required where all of the following conditions 
are met: 

1. * An automatic means of smoke detection initiates the removal of the obstruction 
prior to operation of the suppression system. 
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2.  Removing the obstruction or a portion thereof does not compromise means of agress 
per NFPA 101. 

3.  The design and installation of removable obstruction elements does not diminish the 
level of protection that existed prior to the installation of the aisle containment or hot 
air collar. 

4. * The releasing devices are listed for the application. 
5. (5) All removable obstructions are removed for the entire suppression zone. 

6.7.9 

Where gaseous suppression systems are present, they shall be designed to develop the required 
concentration of agent for the entire volume they serve, in accordance with NFPA 2001. 

6.7.10 

If the aisle containment prevents the gaseous suppression system, where present, from 
producing the required design concentrations, the gaseous suppression system shall be 
modified to produce the required concentration throughout the volume served. 

6.7.10.1* 

Gaseous suppression system modifications shall not be required where all the following 
conditions are met: 

1. * An automatic means of smoke detection initiates the removal of the obstruction 
prior to the suppression system operation. 

2.  Removing the obstruction or portion thereof does not compromise means of 
egress per NFPA 101. 

3.  The design and installation of removable obstruction elements does not diminish 
the level of protection that existed prior to the installation of the aisle containment 
or hot air collar. 

4. * The releasing devices are listed for the application. 
5.  All removable obstructions are removed for the entire suppression zone. 

 

Chapter 7: Materials and Equipment Permitted in the Information Technology Equipment 
Area 

7.1 General 

7.1.1* 

Only ITE and support equipment shall be permitted in the ITE room. 

7.1.2 

Small work areas shall be permitted within the ITE room if all the following conditions are met: 

1.  Areas are not occupied on a full-time basis. 
2.  Case furniture, including desks, is constructed of noncombustible material (e.g., metal). 

The construction can include a high-pressure laminate veneer on the desktop. 
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3.  Space dividers and system furniture panels and chairs with upholstered assemblies 
exhibit a maximum rate of heat release not exceeding 80 kW (273,000 BTU/hr) and a 
maximum total heat release not exceeding 25 MJ (23,700 BTU) within the first 10 minutes 
of test where tested in accordance with ASTM E1537, Standard Test Method for The 
Testing of Upholstered Furniture. 

4.  Paper records, manuals, drawings, and all other combustible materials are stored in fully 
enclosed noncombustible cabinets or cases. 

5.  The quantity of records, manuals, drawings, and all other combustible materials kept in 
the room are limited to the absolute minimum required for essential and efficient 
operation. 

6.  Trash receptacles, where provided, are listed, provided with tight-fitting or self-closing 
lids, and constructed of materials that are either noncombustible or meet a peak heat 
release rate not exceeding 300 kW/m2 (95,100 BTU/hr/ft2) where tested in accordance 
with ASTM E1354, Standard Test Method for Heat and Visible Smoke Release Rates for 
Materials and Products Using an Oxygen Consumption Calorimeter, at an incident heat 
flux of 50 kW/m2 (15,850 BTU/hr/ft22) in the horizontal orientation in accordance with UL 
242, Nonmetallic Containers for Waste Paper, or UL 1315, Containers for Waste Paper. 

7.2 Record Storage 

7.2.1 

The amount of records within the ITE room shall be kept to the absolute minimum required for 
essential and efficient operation. 

7.2.1.1 

Only records that are essential to the ITE operations shall be permitted to be kept in the 
ITE room 

7.2.1.2 

An automated information storage system (AISS) conforming to the requirements of 9.1.4 
shall be permitted in the ITE room. 

7.2.2 

Tape libraries and record storage rooms within the ITE area shall be protected by an extinguishing 
system and separated from the ITE room and other portions of the ITE area by fire-resistant-rated 
construction. The fire resistance rating shall be commensurate with the exposure but not less 
than 1 hour. 

7.2.3 

The records storage room shall be used only for the storage of records. 

7.2.3.1 

All other operations, including splicing, repairing, erasing, reproducing, cataloging, and 
so forth, shall be prohibited in this room. 
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7.2.3.2 

Spare media shall be permitted to be stored in this room if they are unpacked and stored 
in the same manner as the media containing records. 

 

7.3 General Storage 

7.3.1 

Paper stock, inks, unused recording media, and other combustibles within the ITE room shall be 
restricted to the absolute minimum necessary for efficient operation. Any such materials in the 
ITE room shall be kept in totally enclosed metal file cases or cabinets or, if provided for in 
individual machine design, shall be limited to the quantity prescribed and located in the area 
designated by the equipment manufacturer. 

7.3.2 

Reserve stocks of paper, inks, unused recording media, and other combustibles shall be stored 
outside the ITE room. 

7.3.3 

The space beneath the raised floor shall not be used for storage purposes. 

7.3.4 Storage in Battery Rooms 

Combustible material shall not be stored in battery rooms, battery cabinets, or battery 
enclosures. 

Chapter 8 Construction of Information Technology Equipment 

8.1 ITE 

8.1.1 
Equipment and replacement parts shall meet the requirements of UL 60950-1, Information 
Technology Equipment -- Safety -- Part 1: General Requirements, or UL 62368-1, Audio/Video, 
Information and Communication Technology Equipment -- Part 1: Safety Requirements. 

8.1.2* 
Each individual unit shall be constructed in such a way that by limiting combustible materials or 
by use of enclosures, fire is not likely to spread beyond the unit where the source of ignition is 
located. Automatic protection shall be provided for all units not so constructed. 

8.1.3 
Listed ITE shall be considered as meeting the requirements of 8.1.2. 

8.1.4* 
Enclosures of floor-standing equipment having external surfaces of combustible materials of 
such size that can contribute to the spread of an external fire shall have a flame spread index of 
50 or less in accordance with ASTM E84, Standard Test Method for Surface Burning 
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Characteristics of Building Materials, or UL 723, Test for Surface Burning Characteristics of 
Building Materials. 

 

 

8.1.4.1 

Equipment conforming to the requirements of UL 60950, Information Technology Equipment; UL 
60950-1, Information Technology Equipment -- Safety -- Part 1: General Requirements; or UL 
62368-1, Audio/Video, Information and Communication Technology Equipment -- Part 1: Safety 
Requirements 

shall be considered as meeting the requirements of 8.1.4. 

8.2 Construction Features 

If the design of the unit is such that oil or equivalent liquid is required for lubrication or hydraulic 
purposes, it shall have a closed-cup flash point of 149°C (300°F) or higher and a container that 
is of sealed construction, incorporating automatic pressure relief devices. 

8.2.1* Acoustical Materials (Reserved) 

8.2.2 ITE Immersion Cooling System 

8.2.2.1 Immersion Cooling Unit Installation 
Manufacturers' instructions shall be followed for installation, maintenance, and 
operation for all immersion cooling units. 
8.2.2.2 ITE Immersion Cooling Liquid 
Insulating liquids shall be noncombustible or have a closed-cup flash point of 135° C 
(275° F) or higher. 
8.2.2.3 ITE Immersion Cooling Unit -- Single-Phase 

A system designed for the purpose of single-phase immersion cooling of ITE using 
insulating liquids shall comply with the following: 

1.  Have a lid or access point. 
2.  Use closed piping. 
3.  be listed or approved. 

 
8.2.2.4 ITE Immersion Cooling Unit -- Two-Phase (Reserved) 

8.3* ITE with Integral Battery Backup 

8.3.1 

Where ITE includes integral battery backup, the integral battery backup shall be included in the 
product listing. 

8.3.2 
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Where ITE includes integral battery backup, the ITE shall be installed and operated in 
accordance with its listing and the manufacturer's instructions. 

 

 

Chapter 9: Fire Protection and Detection Equipment 

9.1 Automatic Fire Protection Systems 

9.1.1 

ITE rooms and ITE areas located in a sprinklered building shall be provided with an automatic 
sprinkler system. 

9.1.1.1 
ITE rooms and ITE areas located in a nonsprinklered building shall be provided with one 
or more automatic fire suppression systems as permitted by Chapter 9. 
9.1.1.2 
The requirement of 9.1.1.1 shall be permitted to be evaluated as part of the fire risk 
assessment as outlined in Chapter 4. 
9.1.1.3* 
An automatic fire suppression system, as permitted by Chapter 9, shall be provided for 
the protection of the area below a raised floor in an ITE room or ITE area where the area 
below the raised floor contains combustible material other than what is permitted in 
9.1.1.4. 
9.1.1.4 
An automatic fire suppression system shall not be required for the area below a raised 
floor in an ITE room or ITE area where combustible material under the floor is limited to 
the following: 

1. Cables listed for plenum use. 
2. Listed plenum communications raceways. 
3.  Listed equipment power cords up to 4.6 m (15 ft) each. 
4. Cables installed in metallic raceways. 
5.  Installations in compliance with Section 300.22(C) of NFPA 70. 
6. Listed cooling hoses. 

9.1.1.5 
Where a gaseous fire extinguishing system is provided only under a raised floor, the 
gaseous system shall be either carbon dioxide or an inert gas. 
9.1.1.6 

9.1.1.6 Where a clean agent fire extinguishing system is provided to protect the space above the 
raised floor, the space under the raised floor shall be simultaneously protected by the clean 
agent fire extinguishing system. 

9.1.2* 
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Automatic sprinkler systems protecting ITE rooms or ITE areas shall be installed in accordance 
with NFPA 13. 

9.1.3 

Sprinkler systems protecting ITE areas shall be valved separately from other sprinkler systems. 

 

9.1.3.1 

Valves shall be in an approved location that is exterior to the room, readily accessible, 
and labeled as to what they control. 

9.1.4* 

Automated information storage system (AISS) units containing combustible media with an 
aggregate storage capacity of more than 0.76m3 (27 ft3) shall be protected within each unit by  an 
automatic sprinkler system or a gaseous agent extinguishing system with extended discharge. 

9.1.5 

The requirement of 9.1.4 shall be permitted to be evaluated as part of the fire risk assessment 
as outlined in Chapter 4. 

9.1.6 

Automatic sprinkler systems protecting ITE rooms or ITE areas shall be maintained in 
accordance with NFPA 25. 

9.2* Automatic Detection Systems 

9.2.1* 

Automatic detection equipment shall be installed to provide early warning of fire. 

9.2.1.1 
The equipment used shall be a listed smoke detection type system installed and 
maintained in accordance with NFPA 72. 
9.2.1.2 
Each of the ITE areas, including aisle containment and hot air collar systems, where 
present, shall be evaluated to determine the hazards and ambient conditions that are 
present and the corresponding performance level of the detection system. 

9.2.2* 

Automatic detection systems shall be installed to provide early warning of fire in the following 
locations: 

1. At the ceiling level throughout the ITE area. 
2. Below the raised floor of the ITE area containing cables. 
3. In the exhaust/return air stream where aisle containment systems are used. 
4. In the return air stream where the above ceiling area is used as a return air plenum. 
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9.2.2.1 

Smoke detectors or sampling ports installed on return air openings shall have a coverage 
area of no more than 0.4 m2 (4 ft2). 

 

 

9.2.3* 

Where detection is used for the monitoring of fire in invidual ITE cabinets, the following shall be 
met: 

1. Detectors or sampling ports shall be located in the main airflow at the exhaust vents, 
downstream of the airflow distribution path, or in accordance with the manufacturer's 
published instructions. 

2. Multiple detectors or ports shall be provided when the cabinet has multiple outlet vents. 
3. If the cabinet is compartmentalized, each compartment shall have a detector or port. 
4. Where cabinets are fitted with in-cabinet suppression systems, the detection system 

shall provide an alarm signal for each cabinet or group of cabinets if the suppression 
system is to be released into several cabinets simultaneously. 

9.2.4 

Where detection is used for the monitoring of fire in ITE with close-coupled cooling units, 
detectors or sampling ports shall be provided at the return inlets.  

9.2.5 

 In the ITE area, where the space above the suspended ceiling or below the raised access 
floor is used to circulate air to other parts of the building, automatic smoke detection shall 
be installed in one of the following locations to operate the smoke dampers required by 6.6.3: 
1.  Throughout the above ceiling space or below raised access floor space. 
2. At each smoke damper. 
3. At other approved locations to detect smoke entering or exiting the ITE area. 

 
9.2.6 
Where interlock and shutdown devices are provided, the electrical power to the interlocks and 
shutdown devices shall be supervised by the fire alarm control panel. 

9.2.7 

 Where power is required for the operation of the disconnecting means in 11.4.5, that electrical 
power shall be supervised by the fire alarm control panel. 

9.2.8  

The alarms and trouble signals of automatic detection or extinguishing systems shall be 
arranged to annunciate at a constantly attended location.  
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9.3 Portable Extinguishers 

9.3.1  

Listed portable fire extinguishers of the carbon dioxide type or a halogenated agent type shall be 
provided for the protection of electronic equipment. The extinguishers shall be maintained in 
accordance with NFPA 10. 

 

9.3.2*  

Listed extinguishers with a minimum rating of 2-A shall be provided for use on fires in ordinary 
combustible materials, such as paper and plastics. Dry chemical extinguishers shall not be 
permitted. 

9.3.3  

A sign shall be located adjacent to each portable extinguisher and shall plainly indicate the type 
of fire for which it is intended. 

9.4 Gaseous Total Flooding Extinguishing Systems. 

9.4.1*  

Where there is a critical need to protect data in process, reduce equipment damage, and 
facilitate return to service, consideration shall be given to the use of a gaseous agent inside units 
or total flooding systems in sprinklered or nonsprinklered ITE areas. 

9.4.2 

Where gaseous agent or inert gas agent total flooding systems are used, they shall be designed, 
installed, and maintained in accordance with the requirements of NFPA 12, NFPA 12A, or NFPA 
2001. The agent selected shall not cause damage to the ITE systems and media. (See Annex D.) 

9.4.2.1 

The power to all electronic equipment shall be disconnected upon activation of a gaseous agent 
total flooding system, unless the risk considerations outlined in Chapter 4 indicate the need for 
continuous power. 

9.4.3* 

Hot aisle or cold aisle containment systems shall not obstruct the free flow of gaseous clean 
agent suppression systems to the ITE or cooling system serving the contained aisle within an ITE 
room or zone. 

9.4.4* 

Gaseous agent systems shall be automatically actuated by an approved method of detection 
meeting the requirements of NFPA 72 and a listed releasing device compatible with the system. 

9.4.5* 
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Where operation of the air-handling system would exhaust the agent supply, it shall be 
interlocked to shut down when the extinguishing system is actuated. 

9.4.6* 

Alarms shall be provided to give positive warning of a pending discharge and an actual discharge. 

 

 

9.5 Warning Signs 

Where continuous power is provided, signs shall be posted at each perimeter entrance to the 
ITE areas warning that electrical equipment will remain energized, either upon activation of the 
suppression system or disconnect of main electrical service. 

9.6* In-Building Emergency Responder Communications Enhancement Systems 

Where in-building emergency-responder communications enhancement systems are required 
for the building, such systems shall be installed to minimize interference with ITE in accordance 
with NFPA 1225. 

9.7 Training 

Designated ITE area personnel shall be continually and thoroughly trained in the functioning of 
the alarm system, desired response to alarm conditions, location of all emergency equipment 
and tools, and use of all available extinguishing equipment. This training shall encompass both 
the capabilities and the limitations of each available type of extinguisher and the proper 
operating procedures of the extinguishing systems. 

9.8 Expansion or Renovations 

9.8.1 

Whenever changes are made to the ITE area — for example, size, installation of new partitions, 
modification of the air-handling systems, or revised ITE layout — the potential impact on existing 
fire detection and extinguishing systems shall be evaluated and corrective changes shall be 
made if necessary. 

9.8.2 

Modifications or alterations as outlined in 9.8.1 shall be submitted to the AIHJ for approval. 

9.9 Hybrid Fire-Extinguishing Systems 

9.9.1 

Where provided, hybrid fire-extinguishing systems shall be installed in accordance with NFPA 
770. 

9.9.2 
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Hybrid fire-extinguishing systems shall be designed and installed for the specific hazards and 
protection objectives of ITE areas in accordance with the listing. 

9.9.3 

Detection systems used for the operation of hybrid fire-extinguishing systems shall be installed 
in accordance with the listing criteria. 

 

 

9.10 Water Mist Fire Protection Systems 

9.10.1 

Where provided, water mist fire protection systems shall be installed in accordance with the 
requirements of NFPA 750. 

9.10.2 

Water mist fire protection systems shall be designed and installed for the specific hazards and 
protection objectives in ITE areas in accordance with the listing. 

9.10.3 

Detection systems utilized for the operation of water mist fire protection systems shall be 
installed in accordance with the listing criteria. 

Chapter 10: Records Kept or Stored in Information Technology Equipment Rooms 

10.1* Protection Required for Records Within the ITE Room 

Any records regularly kept or stored in the ITE room shall be provided with the following 
protection: 

1. Vital or important records that have not been duplicated shall be stored in listed record 
protection equipment with Class 150 1-hour or better fire resistance rating as outlined in 
UL 72, Tests for Fire Resistance of Record Protection Equipment. 

2. All other records shall be stored in closed metal files or cabinets. 
10.2 Records Stored Outside the ITE Room 

10.2.1* 

All vital and important records shall be duplicated. Duplicated records shall be stored in a 
remote location that would not be exposed to a fire involving the original records. Records shall 
be stored in fire-resistive rooms in accordance with NFPA 232. 

10.2.2 

The installation of portable extinguishing equipment shall be in accordance with Section 9.3. 

Chapter 11: Utilities 
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11.1 Heating, Ventilating, and Air Conditioning (HVAC) 

11.1.1 

All materials and products, including the materials of construction of the HVAC system, shall 
comply with the requirements of NFPA 90A. 

11.1.2* 

Any HVAC system that serves other occupancies shall also be permitted to serve the ITE area. 

 

11.1.3 

Dampers in HVAC systems serving ITE areas shall operate upon activation of smoke detectors 
and by operation of the disconnecting means required by 11.4.5. The automatic fire and smoke 
dampers required by 6.6.3 shall also operate upon activation of smoke detectors and by 
operation of disconnecting means required by 11.4.5. 

11.1.4 

Air ducts that pass through the information technology area and only serve other rooms shall be 
provided with fire dampers. 

11.1.5  

All pipe and duct insulation and linings, including vapor barriers and coatings, shall have a flame 
spread index of 25 or less without evidence of continued progressive combustion and a smoke 
developed index no higher than 50, in accordance with ASTM E84, Standard Test Method for 
Surface Burning Characteristics of Building Materials, or UL 723, Test for Surface Burning 
Characteristics of Building Materials. 

11.1.6*  

Air filters for use in air-conditioning systems shall comply with the requirements of UL 900, Air 
Filter Units. 

11.2*  

Coolant Systems. If a separate coolant system is required for operation of an ITE installation, the 
system shall be provided with an approved alarm to indicate loss of liquid. 

11.3*  

Electrical Service. Equipment, power supply wiring, equipment interconnecting wiring, and 
grounding of ITE and systems in an ITE room shall comply with this section. 

11.3.1*  

Installation of all electrical equipment and wiring and all optical fiber cabling shall conform to 
NFPA 70. 

11.3.2  
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Transformers installed in the ITE area shall be of the dry type or the type filled with a 
noncombustible dielectric medium. Such transformers shall be installed in accordance with the 
requirements of Article 450 of NFPA 70. 

11.3.3  

Service entrance transformers shall not be permitted in the electronic ITE area. 

11.3.4*  

Protection against overvoltage shall be provided in accordance with Article 242 of NFPA 70. 

11.3.4.1  

Surge protective devices shall be listed and labeled in accordance with UL 1449, Surge 
Protective Devices. 

11.3.5  

Emergency lighting shall be provided in the ITE area. 

11.3.6  

All electrical wiring and optical fiber cabling in the air space above a suspended ceiling shall 
conform to the requirements in NFPA 90A for installation in a ceiling cavity plenum and to the 
requirements in NFPA 70 for installation in "other spaces used for environmental air" when that 
air space is used for the movement of air. 

11.3.7*  

Signal wiring and cabling, including optical fiber cables, installed in an air space below a raised 
floor shall be listed. 

11.3.7.1  

Where the air space below a raised floor is protected by an automatic fire suppression system, 
signal wiring and cabling listed for plenum, riser, and general-purpose use shall be permitted to 
be installed exposed to the airflow in the air space. 

11.3.7.2  

Where the air space below a raised floor is not protected by an automatic fire suppression 
system, only signal wiring and cabling listed for plenum use shall be permitted to be installed 
exposed to the airflow in the air space. 

11.3.7.3  

Where the air space below a raised floor is not protected by an automatic fire suppression 
system, signal wiring and cabling listed for plenum, riser, and general-purpose use shall be 
permitted to be installed in metal raceways in the air space. 

11.3.8  
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Electrical power supply cords up to 4.6 m (15 ft) in length shall be permitted in an air space below 
a raised floor. 

11.4  

Supply Circuits and Interconnecting Cables. 

11.4.1 

 Interconnecting Cables. Separate ITE units shall be permitted to be interconnected by means 
of listed cables and cable assemblies. 

 

11.4.2  

The 4.6 m (15 ft) limitation on power cords shall not apply to interconnecting cables. 

11.4.3*  

Abandoned Cables. The accessible portion of abandoned cables shall be removed unless 
contained in a raceway. 

11.4.4  

Installed Circuits and Cables Identified for Future Use. 

11.4.4.1  

Circuits and cables shall be permitted to be installed in ITE areas and identified for 
future use if they comply with 11.4.4.2 and 11.4.4.3. 

11.4.4.2  

The circuits and cables shall be marked with a tag of sufficient durability to withstand 
the environment involved. 

11.4.4.3  

The tags shall have the following information: 

1.  Date identified for future use 

2.  Date of intended use 

3.  Information relating to the intended future use 

11.4.5 Disconnecting Means. 

11.4.5.1*  

An approved means shall be provided to disconnect power to all electronic equipment 
in the ITE room or in designated zones within the room. 

11.4.5.2*  
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There shall be a similar approved means to disconnect the power to all dedicated HVAC 
systems serving the room or designated zones. 

11.4.5.3  

Activation of an HVAC disconnecting means shall cause all required fire/smoke 
dampers to close. 

11.4.5.4*  

Disconnecting means shall be implemented by one of the methods listed in 11.4.5.4.1 
through 11.4.5.4.2. 

 

 11.4.5.4.1 Remote Disconnect Controls. 

11.4.5.4.1.1  

Remote disconnect controls shall be located at approved locations 
readily accessible in case of fire to authorized personnel and emergency 
responders. 

11.4.5.4.1.2  

The remote disconnect controls for the control of electronic equipment 
power and HVAC systems shall be grouped and identified. 

11.4.5.4.1.3  

A single means to control electronic equipment power and HVAC systems 
shall be permitted. 

11.4.5.4.1.4  

Where multiple zones are created, each zone shall have an approved 
means to confine fire or products of combustion to within the zone. 

11.4.5.4.1.5  

Additional means to prevent unintentional operation of remote 
disconnect controls shall be permitted. 

11.4.5.4.2 Alternative Disconnecting Means. 

 Remote disconnecting controls shall not be required where all the following 
criteria are met: 

1.  An approved procedure has been established and maintained for removing power and 
air movement within the room or zone. 

2.  Qualified personnel are continuously available to advise emergency responders and to 
instruct them of disconnecting methods. 

3.  A smoke-sensing fire detection system is in accordance with Chapter 9. 
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4.  An approved fire protection system is in accordance with Chapter 9. 
5.  Cables installed under a raised floor, other than branch circuit wiring and power cords, 

are installed in compliance with NFPA 70, Sections 645.5(D)(2) or (3), or are in 
compliance with NFPA 70. 

 
11.4.5.5*  

Installations qualifying under the provisions of Article 685 of NFPA 70 shall be permitted. 

11.4.6 Marking 

 Each unit of an information technology system supplied by a branch circuit shall be provided 
with a manufacturer’s nameplate, which shall also include the input power requirements for 
voltage, frequency, and maximum rated load in amperes. [70:645.16] 

11.5 Uninterruptible Power Supplies (UPSs). 

11.5.1 UPS Systems.  

UPS systems installed within the information technology equipment [ITE] room, and their supply 
and output circuits, shall comply with 11.4.5, except for the following installations and 
constructions: 

1. Installations complying with Parts I and II of Article 685 
2. Power sources limited to 750 volt-amperes or less derived either from UPS equipment or 

from battery circuits integral to electronic equipment 
 
[70:645.11] 

11.5.1.1  

The disconnecting means shall also disconnect the battery from its load. [70:645.11] 

11.5.1.2  

Storage battery systems in the ITE area shall comply with the requirements of Article 480 of NFPA 
70. 

11.5.2  

Batteries. Batteries used in ITE UPS systems exceeding the quantities in 11.5.3.1 shall comply 
with this chapter. 

11.5.2.1 Location and Occupancy Separation. 

11.5.2.1.1  

Battery systems shall be permitted in the same room as the equipment that they support. 

11.5.2.1.2  
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Battery systems shall be housed in a noncombustible, locked cabinet or other enclosure to 
prevent access by unauthorized personnel unless located in an equipment room accessible only 
to authorized personnel. 

11.5.2.1.3  

Battery systems shall be located in a room separated from other portions of the building by a 
minimum of a 1-hour fire barrier. 

11.5.2.1.4  

Where the ITE is located in a structure or building housing multiple tenants or occupancies that 
include assembly, educational, detention, and correction facilities, health care, ambulatory 
care, and day care center, and residential board and care and residential occupancies, battery 
systems shall be located in a room separated from other portions of the building by a minimum 
of a 2-hour fire barrier. 

11.5.2.2 Environment 

The battery environment shall be controlled or analyzed to maintain temperature in a safe 
operating range for the specific battery technology used. 

11.5.2.3 Labels 

Battery cabinets shall be provided with exterior labels that identify the manufacturer and model 
number of the system and electrical rating (i.e., voltage and current) of the contained battery 
system. 

11.5.2.4 Signs 

Signs shall be provided within battery cabinets to indicate the relevant electrical, chemical, and 
fire hazard. 

11.5.2.5 Seismic Protection 

Battery systems shall be seismically braced in accordance with the building code. 

11.5.2.6 Smoke Detection 

An approved automatic smoke detection system shall be installed in rooms containing 
stationary battery storage systems in accordance with NFPA 72. 

11.5.2.7  

A failure modes and effects analysis shall be performed in accordance with NFPA 855 if the 
chemistry (i.e., type) of the batteries constituting a battery system is changed. 

11.5.3 Lead-Acid and Nickel-Cadmium Batteries. 

11.5.3.1  

General. UPS systems having an electrolyte capacity of more than 100 gal (378.5 L) in 
sprinklered buildings or 50 gal (189.3 L) in unsprinklered buildings for vented lead-acid, nickel-
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cadmium (NiCad), and valve-regulated lead-acid (VRLA) batteries shall be in accordance with 
11.5.3 and Table 11.5.3.1. 

 

 

 

 

 

 

 

 

Table 11.5.3.1 Lead-Acid and Nickel-Cadmium Battery Requirements 

 Nonrecombinant Batteries Recombinant Batteries 

Requirement Vented Lead-Acid Vented Nickel-
Cadmium (NiCad) 

Valve-Regulated Lead-
Acid (VRLA) 

Safety Caps Venting caps Venting caps Self-resealing flame-
arresting caps 

Thermal Runaway 
Management Not required Not required Required 

Spill Control Required Required Not required 

Neutralization Required Required Not required 

Ventilation Required Required Required 

Signage Required Required Required 

Seismic Control Required Required Required 

Fire Detection Required Required Required 

 

11.5.3 Safety Features 

11.5.3.2.1 Safety Venting. 

 Batteries shall be provided with safety venting caps per 11.5.3.2.1.1 and 11.5.3.2.1.2. 

11.5.3.2.1.1 Nonrecombinant Batteries. 

 Vented lead-acid and nickel-cadmium shall be provided with safety venting caps. 

11.5.3.2.1.2 Recombinant Batteries. 

 VRLA shall be equipped with self-resealing flame-arresting safety vents. 

11.5.3.2.2 Thermal Runaway. 
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 VRLA systems shall be provided with a listed device or other approved method to preclude, 
detect, and control thermal runaway. 

11.5.3.2.3 Spill Control. 

11.5.3.2.3.1 

 Rooms containing free-flowing liquid electrolyte in multiple vessels having an aggregate 
capacity exceeding 1000 gal (3785 L) shall be provided with spill control to prevent the flow of 
liquids to adjoining areas. 

11.5.3.2.3.2* 

 The approved spill control method shall be capable of controlling a spill from the single largest 
vessel. 

 

11.5.3.2.3.3 

 VRLA batteries with immobilized electrolyte shall not require spill control. 

11.5.3.2.4 Neutralization. 

11.5.3.2.4.1* 

 An approved method to neutralize spilled electrolyte shall be provided. 

11.5.3.2.4.2 

 For vented lead-acid and nickel-cadmium batteries, the method shall be capable of 
neutralizing a spill from the largest battery to a pH between 7.0 and 9.0. 

11.5.3.2.5* Ventilation. 

 For vented lead-acid, flooded nickel-cadmium, and VRLA batteries, ventilation shall be 
provided to rooms and cabinets in accordance with the mechanical code and one of the 
following: 

1.  The ventilation system shall be designed to limit the maximum concentration of 
hydrogen to 1.0 percent of the total volume of the room during the worst-case event of 
simultaneous "boost" charging of all the batteries, in accordance with nationally 
recognized standards. 

2.  Continuous ventilation shall be provided at a rate of not less than 1 ft3/min/ft2 
(5.1 L/min/m2) of floor area of the room or cabinet. 

11.5.3.2.6 Signs. 

11.5.3.2.6.1 

 Doors or accesses into the following shall be provided with approved signs: 

1.  Rooms containing stationary storage battery systems 
2.  Other areas containing stationary storage battery systems 
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11.5.3.2.6.2  

For rooms that contain VRLA batteries, the signs required by 11.5.3.2.6.1 shall state the 
following: 
This room contains: 

•  Stationary storage battery systems 
•  Energized electrical circuits 

11.5.3.2.6.3 

 For rooms that contain lead-acid or vented NiCad batteries, the signs required by 11.5.3.2.6.1 
shall state the following: 
This room contains: 

1.  Stationary storage battery systems 
2.  Energized electrical circuits 
3.  Corrosive battery electrolyte 

11.5.4* Other Battery Types 

Battery types other than those addressed in 11.5.3 shall comply with Chapter S2 of NFPA 1. 

11.5.4.1* Lithium-Ion Batteries 

 Where installed, off-gas detection systems that monitor for electrolyte vapor released prior to 
thermal runaway shall be listed or approved, and installed in accordance with the 
manufacturer's published instructions. 

11.5.4.2  

When lithium-ion batteries in a UPS are replaced with new batteries, replacement batteries 
shall be in accordance with the listing of the UPS. 

Chapter 12 Emergency and Recovery Procedures 

12.1* Emergency Fire Plan 

There shall be a management-approved written, dated, and annually tested emergency fire 
plan. 

12.1* Fire Safety of Firefighters 

12.1.1.1 Fire Department Information 
Where requested by the local fire department, the following shall be provided: 

1. A general description of the ITE within the building and how it is powered 
2. An up-to-date floor plan of all ITE systems and ITE areas 
3. Actions to be taken concerning ventilation and the prevention of contamination of areas 

not affected by the fire 
12.1.1.2* Fire Service Orientation and Information 
When requested by the local fire department, orientation and information shall be provided to 
the fire personnel by the company management as follows: 
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1.  A general description of the facilities and all the ITE systems 
2.  An orientation walkthrough of the facility to address all the orientation and information 

issues to ensure life safety and service continuity are upheld 
3.  The strategy and tactics to confine, suppress, and limit an incident's impact in the ITE 

area 
12.2* Damage Control Plan 

There shall be a management-approved written, dated, and annually tested damage control 
plan. 

12.3* Recovery Procedures Plan 

There shall be a management-approved written, dated, and annually tested plan covering 
recovery procedures for continued operations. 

Chapter 13 Modular Data Centers 

13.1 General.  

This standard applies to modular data centers (MDCs), except as modified by Chapter 13. 

13.2 Reserved. 

13.3 Reserved. 

13.4 Fire Protection Approaches.  

The construction, location, and fire protection and detection equipment for MDCs shall 
comply with the requirements of Chapter 4. 

13.5 Reserved. 

13.6 Construction Requirements.  

Construction requirements shall comply as required by Chapter 6. 

13.7 Materials and Equipment Permitted in Modular Data Centers.  

Materials and equipment permitted in MDCs shall comply with the requirements of Chapter 7. 

13.8 Reserved. 

13.9 Fire Protection and Detection Equipment.  

Fire protection and detection equipment for MDCs shall comply with the requirements of 
Chapter 9. 

13.10 Records Kept or Stored in Modular Data Centers.  

Records kept or stored in MDCs shall not be permitted. 

13.11 Utilities.* 

13.11.1  
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Heating, ventilation, and air-conditioning and coolant systems shall comply with Sections 11.1 
and 11.2. 

13.11.2  

Electrical service shall comply with Article 646 of NFPA 70. 

13.12 Emergency and Recovery Procedures.  

Emergency and recovery procedures for MDCs shall comply with the requirements of Chapter 
12. 

Annex A Explanatory Material 

Annex A is not a part of the requirements of this NFPA document but is included for informational 
purposes only. This annex contains explanatory material, numbered to correspond with the 
applicable text paragraphs. 

 

A.1.2  

This standard does not cover installation of ITE and ITE areas that can be made without special 
construction or protection. It can, however, be used as a management guide for the installation 
of electrically powered mechanical ITE, small tabletop or desk-type units, and ITE. 

The strategic importance placed on ITE and ITE areas by the user is vitally tied to uninterrupted 
operation of the system. Consequently, by the partial or entire loss of this equipment, an entire 
operation of vital nature could be temporarily paralyzed. 

Not to be overlooked are the one-of-a-kind information technology systems. These are the 
custom-made models that are designed to perform specific tasks. Replacement units for this 
type of equipment are not available, and the probability of the existence of duplicate facilities, 
which could be used to perform vital operations in the event that the one-of-a-kind systems are 
partially or totally impaired by a fire, is remote. 

The prescriptive requirements of this standard are intended to provide a minimum level of fire 
protection for ITE systems and facilities. As technology changes, information technology 
facilities might have varying sizes, equipment density, equipment cooling arrangements, 
physical separations, different numbers of users served by a single facility, and other 
characteristics. The fire risk assessment required by Chapter 4 is intended to reveal any causes 
that justify modification of the prescriptive requirements of this standard for a specific facility. 

A.1.3 See Figure A.1.3. 

A.1.3.2  

The requirements should apply where ITE is installed in occupiable ITE areas or rooms that 
contain related hazards, or in ITE areas or rooms that have strategic business importance. 
Typical ITE areas or rooms contain multiple servers, routers, data storage devices, and printers 
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and usually contain associated rooms of support equipment including, but not limited to, HVAC, 
power, and equipment cooling. 
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Figure A.1.3 Decision Tree for Application of NFPA 75 

 

A.3.2.1 Approved 

The National Fire Protection Association does not approve, inspect, or certify any installations, 
procedures, equipment, or materials, nor does it approve or evaluate testing laboratories. In 
determining the acceptability of installations or procedures, equipment, or materials, the 
authority having jurisdiction may base acceptance on compliance with NFPA or other 
appropriate standards. In the absence of such standards, said authority may require evidence 
of proper installation, procedure, or use. The authority having jurisdiction may also refer to the 
listings or labeling practices of an organization that is concerned with product evaluations and 
is thus in a position to determine compliance with appropriate standards for the current 
production of listed items. 

A.3.2.2 Authority Having Jurisdiction (AHJ) 

The phrase authority having jurisdiction, or its acronym AHJ, is used in NFPA standards in a broad 
manner because jurisdictions and approval agencies vary, as do their responsibilities. Where 
public safety is primary, the authority having jurisdiction may be a federal, state, local, or other 
regional department or individual such as a fire chief; fire marshal; chief of a fire prevention 
bureau, labor department, or health department; building official; electrical inspector; or others 
having statutory authority. For insurance purposes, an insurance inspection department, rating 
bureau, or other insurance company representative may be the authority having jurisdiction. In 
many circumstances, the property owner or his or her designated agent assumes the role of the 
authority having jurisdiction; at government installations, the commanding officer or 
departmental official may be the authority having jurisdiction. 

A.3.2.4 Listed 

The means for identifying listed equipment may vary for each organization concerned with 
product evaluation; some organizations do not recognize equipment as listed unless it is also 
labeled. The authority having jurisdiction should utilize the system employed by the listing 
organization to identify a listed product. 

A.3.3.4.3 Valve-Regulated Lead-Acid (VRLA) 

In VRLA batteries, the liquid electrolyte in the cells is immobilized in an absorptive glass mat 
(AGM cells or batteries) or by the addition of a gelling agent (gel cells or gelled batteries). 

A.3.3.4.4 Vented (Flooded) 

Vented batteries have a provision for the user to add water to the cell and are equipped with a 
flame-arresting vent that permits the escape of hydrogen and oxygen gas from the cell in a 
manner such that a spark or other ignition source outside the cell will not ignite the gases inside 
the cell. 
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A.3.3.10 Energy Storage System (ESS) 

Energy storage systems (ESSs) differ from other storage systems [e.g., uninterruptible power 
supply (UPS) (see 3.5.32)]. 

 

A.3.3.13 Information Technology Equipment (ITE) 

The term ITE is widely used in the industry to designate electronic equipment such as 
computers, servers, and data storage devices. It designates equipment both for manipulating 
and transmitting the signals. It can also include close-coupled associated power and cooling 
systems located in, on, or on top of the lineups. 

A.3.3.15 ITE Area 

Areas that support ITE and the ITE room are subject to fires as well. ITE support rooms could 
contain primary and backup power systems; cooling, heating, and air handling equipment; wide 
area network connections; and network control and operation rooms. Fires in these rooms could 
affect the operation of the ITE; therefore, the risk in these spaces should be considered. 

A.3.3.18 ITE System 

Figure A.3.3.18 shows the components that comprise an ITE system. 

A.3.3.20.3 Maximum Allowable Quantity (MAQ) 

Quantities are permitted to exceed the MAQ when they are located in an area complying with 
Protection Levels 1-5 in accordance with the building code. [1, 2024] 

A.3.3.21 Modular Data Center (MDC) 

Equipment enclosures housing only support equipment (e.g., HVAC or power distribution 
equipment) that are not part of a specific modular data center are not considered a modular 
data center. [70:646.1 Informational Note No. 5] 

A.3.3.25 Raceway 

Raceways include, but are not limited to, rigid metal conduit, rigid nonmetallic conduit, 
intermediate metal conduit, liquidtight flexible conduit, flexible metallic tubing, flexible metal 
conduit, electrical nonmetallic tubing, 
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Figure A.3.3.18: ITE System 

electrical metallic tubing, underfloor raceways, cellular concrete floor raceways, cellular metal 
floor raceways, surface raceways, wireways, and busways. 

A.3.3.26 Raised Floor.  

Raised floors are sometimes referred to as false floors, secondary floors, or access floors. 

A.3.3.30 Support Equipment.  

Support equipment can mean the physical infrastructure equipment necessary for the ITE, such 
as equipment racks, power supply and distribution equipment, air conditioning, and lighting. It 
can also include such things as test equipment, material-handling equipment, ladders, tools, 
and other equipment that might be required for installation and maintenance and that might not 
be permanently installed. Nonpermanent equipment should be removed from the ITE room 
when not needed for a particular task. 

A.3.4.1 Aisle.  

The key elements of this definition are as follows: 

1. A passageway between equipment intended for movement of people and/or equipment. 
2. Typically between opposing rows of ITE enclosures or racks but could be between two 

free-standing pieces or racks of ITE. 
3. Intended for routine human activity such as service or operation (therefore not a plenum 

space). 
A.3.4.2 Aisle Containment.  

The key elements of this definition are as follows: 

1. An occupied area (excluding areas above a ceiling or below a raised floor). 
2. Utilizing physical separation between hot and cold air (excluding construction methods 

such as fire-rated walls). 
3. Can be either a hot aisle or a cold aisle or a mix of both at select portions of the aisle. 

A.3.4.3 Cold Aisle.  

The key elements of this definition are as follows: 

1. Airflow controlled. 
2. Intake air cold, implying an aisle normally intended for operation of the ITE. 
3. Air from the output of the HVAC. 

A.3.4.4 Hot Air Collar.  

The key elements of this definition are as follows: 

1. Air conveyance assembly, sometimes referred to as a duct or a chimney. 
2. Typically from specific equipment rather than from larger areas such as aisles. 
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3. Hot air collar not required to be physically connected to a duct or plenum. 
 
 
 
A.3.4.5 Hot Aisle.  

The key elements of this definition are as follows: 

1. Airflow controlled. 
2. Exhaust air hot, implying an aisle normally intended for servicing of the ITE. 
3. Air returns to the input of the HVAC. 

A.4.2.1  

The fire risk analysis should be evaluated by the stakeholders. See NFPA 551 for additional 
guidance. 

A.4.2.3  

The protection for ITE systems and ITE areas should evaluate the nature and anticipated fire risks 
of each facility. The risk analysis should consider the risks and hazards associated with the uses 
and services provided for a given fire safety problem. Additional considerations can include the 
following: 

1. Availability of alternative ITE or ITE rooms. 
2. Permitted downtime of ITE. 
3. Presence of additional fire protection and detection equipment proximate to the ITE 

room. 
4. Survivability of the ITE systems and ITE room environment. 
5. Number and training of emergency response personnel. 
6. Building construction. 

NFPA 551 can be used as a reference guide for conducting and evaluating fire risk assessments. 

A.4.2.3(1)  

Examples of life safety aspects include process controls, air traffic controls, autonomous 
vehicles, and drones. 

A.5.5  

It is essential that the design professional recognize the possibility of fire in ITE facilities. 
Licensed design professionals who develop performance-based design documents should be 
well versed in the science of fire, the effects of fire on ITE systems and operations, and options 
for mitigation of the risk to persons, equipment, and operations presented by fire in ITE facilities. 

A.5.6  

The Society of Fire Protection Engineers’ Engineering Guide to Performance-Based Fire 
Protection is a recommended guide that should be used in the development of a design brief 
and performance-based design. The intent of the performance deviation would be stated in the 
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design brief or an informational annex of the design brief. The deviation can be permitted as long 
as the equivalent performance features are maintained. 

 

 

A.5.7  

The Society of Fire Protection Engineers’ Guidelines for Peer Review in the Fire Protection Design 
Process provides guidance concerning the peer review process for fire protection designs. 

A.6.1  

The structural floor supporting the ITE area should have sufficient floor loading capacity to 
sustain the expected floor load. 

A.6.1.2  

NFPA 80A details one method of providing exposure protection. 

A.6.1.3  

Experience with fires affecting ITE rooms has demonstrated that the fire often starts in areas 
other than the ITE area and that the fire and its related products, including smoke, soot, and 
heat, can enter the ITE room if it is not adequately separated by sealed, rated walls. 
Consideration should be given to raising the rating of perimeter walls to 2 hours where adjacent 
walls are already rated 2 hours or greater. 

The prudent facilities manager would do well to limit the exposure fire hazard by locating an ITE 
facility in a fully sprinklered building and install self-contained HVAC systems within the 
information technology area. 

The rooms shown in Figure A.6.1.3 are symbolic and do not denote size, shape, or location, nor 
are the rooms in Figure A.6.1.3 necessarily required in the ITE area. The ITE area includes only 
those support rooms served by the same special air-conditioning/air-handling equipment as the 
ITE room. ITE rooms frequently have a raised floor. 

A.6.2  

The provisions of Section 6.2 do not require inherently noncombustible materials to be tested in 
order to be classified as noncombustible materials. [5000:A.7.1.4.1] 

A.6.2.1(1)  

Examples of such materials include steel, concrete, masonry, and glass. (5000:A.7.1.4.1.1(1)) 

A.6.2.2.4  

Material subject to increase in combustibility or flame spread index beyond the limits herein 
established through the effects of age, moisture, or other atmospheric condition is considered 
combustible. (See NFPA 259 and NFPA 220.) (5000:A.7.1.4.2) 
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A.6.3.1  

Steam, water, or horizontal drain piping, other than for sprinkler system use, should not be in the 
space above the suspended ceiling and over ITE. 

The ITE area should be located to minimize exposure to fire, water, corrosive fumes, heat, and 
smoke from adjoining areas and activities. Battery installations, if constructed and ventilated in 
accordance with Section 11.5, can be adjacent to or incorporated into the ITE room. 

Basement areas should not be considered for the location of an ITE area. If ITE is located in a 
basement, precautions should be taken to facilitate smoke venting and to prevent flooding from 
interior and exterior sources that can occur, such as from a fire on an upper floor. 

A.6.3.2  

Many ITE installations have become prime targets for sabotage and arson. The location and 
construction should be designed to minimize the possibility of penetration by an explosive or 
incendiary device. It is essential that access be restricted to only those persons absolutely 
necessary to the operation of the equipment. A controlled-access system of admittance through 
positive identification should be maintained at all times. For additional guidance, see NFPA 730 
and NFPA 731. 

A.6.3.3  

In multistoried buildings, the floor above the ITE room should be made reasonably watertight to 
avoid water damage to equipment. Any openings, including those for beams and pipes, should 
be sealed watertight. Where drainage is installed in an area containing an underfloor 
extinguishing system, provisions should be made for maintaining the drain piping as a closed 
system unless water is present. These provisions are required to ensure the integrity of a 
gaseous extin-guishing system and allow for maintenance of the necessary concentration level. 
Because water will evaporate from the standard plumbing trap, mineral oil or another substitute 
should be considered. 

A.6.3.3.1  

Some liquids might not be safe to drain to the building’s sewer system. The facility should plan 
for remediation of the spilled liquid—especially in the case of heat transfer fluids for liquid-
cooled ITE. 

A.6.3.3.2  

The leak detection system should be capable of generating a silenceable supervisory signal 
upon sensor contact with water. The system should continuously supervise all sensors and 
interconnecting components for electrical continuity. It should also include a self-test 
capability. 

A.6.5  
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The determination of the depth of the raised floor should take into consideration air movement 
and fire detection and extinguishing system requirements (if installed), as well as building 
construction restrictions. 

 

 

A.6.5.4  

Openings in raised floors for electric cables or other uses should be protected to minimize the 
entrance of debris or other combustibles. 

A.6.6.3.1  

NFPA 75 requires smoke or fire dampers in locations where NFPA 90A may not. 

A.6.7  

The principles of Section 6.7 should be followed if an existing ITE room has aisle containment 
systems added after construction of the room. 

A.6.7.4  

Where plenums are present, the space above the raised floor and below the suspended ceiling 
is typically accessible to both occupants and first responders for maintenance access, 
firefighting activities, and so forth, and therefore does not need to be classified as a plenum. The 
addition of aisle containment systems installed in accordance with this standard does not 
change the hazards contained within those containment areas and therefore does not 
necessitate different construction materials as required in plenum spaces as defined elsewhere 
in this standard and others. 

A.6.7.6  

Temperatures of 38°C (100°F) are possible in hot aisles. Temporary increases in temperature 
above 38°C (100°F) in hot aisles can occur during normal facility operations. Some smoke 
detectors are listed for maximum operating temperature of 38°C (100°F). Where smoke 
detectors are located in hot aisles or in the airstream exhausted from hot aisles, detectors 
should have appropriate listings for temperatures above 38°C (100°F). 

Where heat detectors are located in hot aisles, consideration of the operating temperatures in 
the hot aisles should be made when selecting the temperature rating of the detectors. NFPA 72 
and the manufacturer’s instruction should be consulted for guidance. 

During startup of ITE, the rate of temperature rise within hot aisles could cause rate-of-rise 
detectors to activate. Detection systems should be designed to avoid unwanted alarms during 
ITE startup. 

The normally elevated temperatures within hot aisles should be taken into account when 
selecting sprinklers for installation in these aisles. NFPA 13 should be consulted for guidance.  
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Abnormal conditions can result in even higher temperatures than described above. For example, 
temperatures as high as 66°C (150°F) have been observed in hot aisles upon failure of the HVAC 
system. 

A.6.7.8.1  

This paragraph addresses removable curtains and aisle containment materials, which are 
otherwise referred to as removable obstructions. Fixed obstructions are clearly addressed for 
suppression systems within NFPA 13. Means other than automatic smoke detection used for 
removing the obstructions (e.g., thermal, mechanical, and fusible links) still need further 
research by the industry and are not clearly demonstrating the capability of activating without 
impacting the timed response effective performance of suppression systems. 

A.6.7.8.1(1)  

This action can be compared to readying the space before suppression, such as initiating the 
closing of fire doors, dampers, and the like. 

A.6.7.8.1(4)  

The releasing devices can be similar to those used for initiating fire doors, dampers, and the like. 

A.6.7.10.1  

This paragraph addresses removable curtains and aisle containment materials, which are 
otherwise referred to as removable obstructions. Fixed obstructions are clearly addressed for 
suppression systems within NFPA 2001. Means other than automatic smoke detection used for 
removing the obstructions (e.g., thermal, mechanical, and fusible links) still need further 
research by the industry and are not clearly demonstrating the capability of activating without 
impacting the effective performance of suppression systems. 

A.6.7.10.1(1)  

This action can be compared to readying the space before suppression, such as initiating the 
closing of fire doors, dampers, and the like. 

A.6.7.10.1(4)  

The releasing devices can be similar to those used for initiating fire doors, dampers, and the like. 

A.7.1.1  

Support equipment, such as high-speed printers, that utilize large quantities of combustible 
materials should be located outside the ITE room whenever possible. 

A.8.1.2  

All nonelectrical parts, such as housings, frames, supporting members, and so forth, should not 
constitute additional fire hazards to the equipment. 

A.8.1.4  
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See ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials, 
or UL 723, Test for Surface Burning Characteristics of Building Materials. 

A.8.2.1  

All sound-deadening materials used in ITE rooms should be of such material and so arranged 
that the materials do not increase the potential of fire damage to equipment or the potential of 
fire propagation. 

A.8.3  

Some types of ITE use integral batteries to reduce the effects of instantaneous power shutdowns 
and to provide power for orderly shutdown of the server. 

A.9.1.1.3  

The use of carbon dioxide systems for the protection of spaces beneath raised floors is 
discussed in Section 6.1 of NFPA 12 wherein it is pointed out that the design of such systems 
requires compensation for leakage and provision for soft discharge to minimize turbulence and 
agent loss through perforated tiles. These same concerns exist for other inert gas clean agent 
systems installed in accordance with NFPA 2001. Since these spaces are usually of a very 
limited height, this type of fire suppression system might be easier to design and install than 
sprinklers. 

The use of halocarbon agents for protection of the spaces under a raised floor where the room 
is not simultaneously protected is not recommended. However, where a room is protected by a 
halocarbon system, the space beneath its raised floor needs to be included in the system 
coverage. 

A.9.1.2  

In facilities that are under the supervision of an operator or other person familiar with the 
equipment, during all periods that equipment is energized, the normal delay between the initial 
outbreak of a fire and the operation of a sprinkler system will provide adequate time for 
operators to shut down the power by use of the electrical disconnecting means as prescribed in 
Section 11.4. In other instances where a fire can operate sprinkler heads before discovery by 
personnel, a method of automatic detection should be provided to automatically de-energize 
the electronic equipment as quickly as possible. 

To minimize damage to electronic computer equipment located in sprinkler-protected areas, it 
is important that power be off prior to the application of water on the fire. 

A.9.1.4  

It is not intended that small automatic media loaders or AIS units be provided with protection 
within the unit. The decision of whether to install protection within the unit should be based on 
the combustible load being added to the room or area. In the absence of further information, it 
is reasonable to assume that units that handle in the range of 0.76 m³ (27 ft³) of combustible 
storage space or less need not be provided with protection within the unit. The 0.76 m³ (27 ft³) 
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volume assumes that no single dimension is larger than 0.9 m (3 ft) (for example, 0.9 m × 0.9 m 
× 0.9 m (3 ft × 3 ft × 3 ft)). 

A.9.2  

Fire detection and extinguishing systems should be selected after a complete evaluation of the 
exposures. The amount of protection provided should be related to the building construction 
and contents, equipment construction, business interruption, exposure, and security need. For 
amplification of the important need for fire protection, see Chapter 4. 

A.9.2.1  

High-sensitivity smoke detection systems can provide earlier indication of a potential fire within 
ITE area. Smoke detectors listed to UL 268, Smoke Detectors for Fire Alarm Systems, are 
optimized for general commercial applications and are designed to comply with the new 
cooking nuisance smoke test (normal application smoke detection). Smoke detectors 
designated for special applications listed to UL 268 are designed to be used in applications that 
require higher sensitivity and that are less likely to be exposed to cooking nuisances. Although 
NFPA 72 permits aspirated smoke detector transport time of up to 120 seconds, keeping the 
transport time below 90 seconds for earlier warning in ITE areas should be considered. 

Placing smoke detectors or air sampling ports in the path of airflow within the ITE area, including 
within electrical cabinets, should also be considered. Detectors outside of the return air 
envelope are likely to have a delayed response since the fire will have to grow to such a size that 
it can overcome the forces of the mechanically generated airflow. 

A.9.2.2  

The outline that follows provides smoke detector sensitivity and spacing guidance for 
protection of ITE in high airflow areas. 

General, For smoke detection systems to detect Products of combustion, the products must 
travel from the source to a spot-type smoke detector or port and arrive there in sufficient 
density to be detectable. 

Products of combustion follow  forced air streams early in the development of a fire or 
overheat condition where the influence of mechanical systems is greater than the buoyant 
forces of the fire or overheat condition. Detection system spot-type smoke detectors or ports 
installed in the paths of cooling air exhaust from the cooled equipment can be expected to 
respond to a small fire in the equipment sooner than spot-type smoke detectors or ports 
located outside of the ventilation air envelope. To be effective, the detection equipment 
installed within the ventilation air envelope should be suitable to meet the required sensitivity 
objectives and for the temperatures, air velocities, and other conditions present. If suitable 
detection equipment cannot be installed within the exhaust ventilation air envelope, a fire in 
the cooled equipment should be expected to grow to a size with sufficient energy to overcome 
the mechanical forces of the HVAC containment system. 

In the presence of aisle containment systems used to enhance the effectiveness of cooling 
ITE, spot-type smoke detectors or ports located in hot aisles or in the above ceiling plenum are 
required. 
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Regardless, spot-type smoke detectors or ports located on the ceiling in ITE areas are a basic 
requirement and contribute to effective detection over a broad range of ITE area 
configurations. 

Listed ITE has inherent fire-resistant characteristics. Failing or overheated components or 
connections can lead to smoldering events that produce smoke but tend to remain small. In 
exceptional cases, flaming fires can result. 

Automatic fire and smoke detection systems installed to detect smoldering events and/or 
flaming fires in ITE areas are more effective in detecting flaming fires than smoldering events 
due to the respective release rates of combustion products and the effects of forced air flow 
on the products of combustion. The greater the air flow, which dilutes and channels 
detectable products of combustion, the less effective will be the performance of the detection 
system. Damage or losses that could result from smoldering events or flaming fires in ITE prior 
to detection are likely to be greater in the presence of greater forced air flow due to the likely 
decrease in detection system performance. 

Smoke Detection Systems for Early Detection. Where a smoke detection system is installed 
for the primary purpose of summoning responsible people to the presence of a small ITE fire or 
electrical event that produces smoke (known as a prealarm), the system should be arranged 
with high sensitivity and close spacing to achieve response to low-density products of 
combustion suspended in air with reasonable stability and tolerance of the environment. See 
Annex F for performance test procedures for early fire detection systems. 

Smoke Detection Systems to Initiate Operation of HVAC Dampers or to Close Openings in 
Fire-Rated Walls. Where a smoke detection system is installed for the primary purpose of 
initiating operation of dampers, shutters, doors, or other closures in the event of a fire in an ITE 
area, the system should be arranged with medium sensitivity and spacing less than listed 
spacing to assure the integrity of fire-resistive barriers. 

Smoke Detection Systems to Initiate Release of a Fire Suppression Agent. Where a smoke 
detection system is installed for the primary purpose of initiating the release of a fire 
suppression agent into an ITE area, the system should be arranged with low sensitivity and 
spacing less than listed spacing and should include a form of logical confirmation of the 
presence of products of combustion to assure that a single indication does not release the 
agent. 

Sensitivity and Spacing Ranges 

The following is guidance for sensitivity and spacing ranges for different locations in high 
airflow areas: 

1. Spot-type smoke detector and port spacing on ceilings in the presence of high air 
movement should follow the requirements of 17.7.6.3 of NFPA 72. 

2. Where air changes per hour (ACH) in the room served by the ventilation system exceeds 
60, and where the supply air is delivered to the room through a raised floor, studies 
show that spot-type smoke detectors or ports under the floor might not be effective in 
detecting a fire originating under the floor without abnormally close spacing. 
Experience has shown that spot-type smoke detectors or ports under the floor can be 
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effective in detecting a fire originating in an air-handling unit supplying air to the 
underfloor space, even in high airflow areas. 

3. In applying the spot-type smoke detector or port spacing, it is recommended that spot-
type smoke detectors and ports be located at strategic points where smoke is likely to 
pass — for example, in hot air return streams and at return air registers. 

4. For spot-type smoke detectors and ports installed in the exhaust/return air stream in 
hot aisles or above ceiling plenums, the spacing and sensitivities listed in Table A.9.2.2 
should be used. The guidance in Table A.9.2.2 comes partly from a study sponsored by 
the Fire Protection Research Foundation. That guidance is conservative because it is 
based on testing using airflow without recir-calculation into the volume being studied. 

A.9.2.2(3)  

Products of combustion follow forced air streams early in the development of a fire or overheat 
condition when the influence of mechanical systems is greater than the buoyant forces of the 
fire or overheat condition. Detection system spot-type smoke detectors or ports installed in 
the paths of cooling air exhaust from the cooled equipment can be expected to respond to a 
small fire in the equipment sooner than spot-type smoke detectors or ports located outside of 
the cooling air exhaust stream. Where hot aisle containment systems are used, spot-type 
smoke detectors or ports should be installed at the hot aisle exhaust/return air opening for 
aisle identification. To be effective, the detection equipment installed within the cooling air 
exhaust stream should be suitable to meet the required sensitivity objectives and for the 
temperatures, air velocities, and other conditions present. If suitable detection equipment 
cannot be installed within the cooling air exhaust stream, a fire in the cooled equipment 
should be expected to grow to a size with sufficient energy to overcome the mechanical forces 
of the HVAC containment system. 

A.9.2.3  

Sampling ports or spot-type detectors should be located where smoke is more likely to 
migrate. For example, in an unventilated (i.e., nearly sealed) cabinet, detection should be 
within the top 10 percent of the cabinet, whereas in a ventilated cabinet, detection should be 
provided where the ventilation exits the cabinet, in a naturally ventilated cabinet this will be 
the upper ventilation vent. 

A.9.3.2 For more information, see NFPA 10. 

A.9.4.1 If major concerns over potential fire loss of specific critical data or equipment or 
serious interruption to operations cannot be resolved or alleviated by equipment redundancy, 
subdivision of the ITE area, or use of leased facilities, automatic gaseous agent total flooding 
might be the only feasible approach to handling an incipient fire situation with an acceptable 
minimum amount of damage. At the same time, this sophisticated protection approach 
requires that all environmental design criteria — for example, damper closure, fan shutdown, 
and sealed openings — be carefully maintained to ensure that the needed concentration for 
extinguishment will be achieved. 

 

Table A.9.2.2 Recommended Sensitivity and Spacing of Spot-Type Smoke Detectors or 
Ports in Exhaust/Return Air Streams in ITE Areas with High Airflow 
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 Low ACH — Up to 30 High ACH — Greater Than 30 
Intended Function Sensitivity Spacing Sensitivity Spacing 

Early detection ≤0.2%/ft ≤200 %/ft2 ≤0.1%/ft ≤1002 

Operating dampers, 
doors, and shutters ≤1.5%/ft ≤400%/2 ≤0.75%/ft ≤200 %/ft2 

Suppression agent 
release >2.5% ≤4%/ft ≤400%/2 >1.5% ≤3%/ft ≤200 %/ft2 

 

Notes: 

1. See Fire Protection Research Foundation reports "Validation of Modeling Tools for 
Detection Design in High Air Flow Environments," and "Validation of Modeling Tools for 
Detection Design in High Air Flow Environments — Phase II," and FM Global report 
"Experimental Data for Model Validation of Smoke Transport in Data Centers." 

2. It is essential that the user understand the material in A.9.2.2 prior to the application of 
the recommended sensitivity and spacing in this table. 

3. The sensitivity levels for early detection should be considered to be pre-alarm levels. 
4. The sensitivity levels in the table should be considered to be above the ambient 

obscuration level. The listed sensitivity level should be added to the recorded average 
peak level in the ambient environment. 

A.9.4.3  

Various methods of isolating the aisles between rows of equipment racks, known as hot aisle 
or cold aisle containment, are employed to prevent mixing of hot exhaust air or cold intake air 
through the ITE. In the event that a fire triggers the release of a clean agent gaseous 
suppression system, the gas suppressant should be able to penetrate all of the ITE. In most 
cases of whole room total flooding systems, the flow of air through the ITE normally would be 
sufficient to satisfy this requirement, but the method should be evaluated on a case-by-case 
basis. 

 

A.9.4.4  

The gaseous extinguishing system can be actuated by the automatic fire detection system 
required in Section 9.2 when designed to do so. 

 

A.9.4.5  

This provision requires that all environmental design criteria — for example, damper closure, 
fan shutdown, and sealed openings — be carefully maintained to ensure that the needed 
concentration for extinguishment will be achieved. It is preferable, but not essential, to de-
energize ITE prior to discharge if ITE shutdown does not cause major service interruption. 
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A.9.4.6  

Predischarge and discharge alarms are provided to facilitate evacuation of all occupants if 
considered necessary. 

A.9.6  

Some ITE facilities are essential elements of the public safety network, providing communities 
with connectivity to 911 and E911 as well as processing alarms and other signals. ITE might not 
have been designed or tested for immunity at the power levels and frequencies commonly 
used in responder radios. ITE rooms are not publicly accessible, and the number of incidents 
requiring responder access is low compared to many other occupancies. Because these 
facilities are unique, occupancies with such an important function, close cooperation 
between the facility operator and the emergency response organization(s) should be 
encouraged to assure responder activities are not unduly impaired and the ITE remains 
functioning. In-building emergency responder communications enhancement systems 
deployed in common areas, stairwells, lobbies, and other nonequipment room locations 
within ITE buildings are less of a concern. 

A.10.1  

The protection of records storage with an extinguishing system does not reduce the need for 
duplicate records. In the event of a fire, some damage to the records can occur prior to 
operation of the extinguishing system. 

The evaluation of records should be a joint effort of all parties concerned with the safeguarding 
of ITE operations. The amount of protection provided for any record should be directly related 
to its importance in terms of the mission of the ITE system and the reestablishment of 
operations after a fire. It is assumed that ITE capable of properly using the records will be 
available. (See Chapter 12.) 

A.10.2.1  

The size of record storage rooms should be determined by an engineering evaluation of the 
operation and the application of sound fire protection engineering principles. The evaluation 
should include, but not be limited to, the following: 

1. Classification of records 
2. Quantity of plastic-based records and type of container 
3. Type and capacity of fire suppression system 
4. Venting Available for removal of products of combustion 
5. Type and arrangement of fire  detection system 
6. Building Construction Materials 

 

 

A.11.1.2  
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A dedicated HVAC system is normally used in the ITE space to regulate the higher cooling and 
ventilation requirements of the equipment. However, that is not always feasible. Even when 
there is a dedicated system, there might still be some building air in the room. For example, air 
economizers could be utilized for efficiency improvement. Section 11.1 is permitted to be 
evaluated as part of the performance-based risk analysis as outlined in Chapters 4 and 5. 

A.11.1.6  

Electric reheat units can collect dust over a period of time. When heat is applied after several 
months of nonuse and a significant amount of dust and lint has accumulated on the heating 
elements, energizing of the elements can cause sufficient smoke particles to actuate a 
sensitive smoke detector in the smoke exhaust (air discharge) area. These reheat units should 
be set up with a weekly timer circuit to burn off the small amounts of dust that have collected 
to maintain these reheat units in a clean condition. 

A.11.2  

For more information on immersion cooling liquids, refer to 8.2.8.2. For classifications of 
compressed gas or flammable liquid protection, refer to NFPA 55. 

A.11.3  

The requirements in Section 11.3 apply to all power and service wiring supplying the ITE. The 
requirements of Section 11.3 do not apply to wiring and components within the actual 
equipment or to wiring connecting various units of equipment. The equipment and 
interconnected wiring requirements are set forth in Chapter 8. 

A.11.3.1  

For the installation of electrical equipment and wiring and optical fiber cabling to conform to 
NFPA 70, the applicable articles in the NEC need to be identified. The first step in applying the 
NEC is to review the definition of modular data center in 646.2. If the data center is determined 
to be modular, then the installation is required to conform to Article 646 and all other sections 
of the NEC that are referenced therein. 

If the data center is not modular, the next step is to determine if Article 645 applies. Since 
Article 645 covers ITE in an ITE room, the definitions of ITE and ITE room in 645.2 should be 
reviewed. If the installation comprises ITE in an ITE room, Article 645 could be applicable to 
the installation. 

Article 645 is permissive. Section 645.4 states: 

"This article shall be permitted to provide alternative wiring methods to the provisions of 
Chapter 3 and Article 708 for power wiring, Parts I and III of Article 725 for signaling wiring, and 
Parts I and V of Article 770 for optical fiber cabling where all of the following conditions are 
met." 

There are six conditions. See 645.4 of the NEC to review the conditions. 

If an installation does not meet the six conditions, then Article 645 is not permitted to be used, 
the provisions of Chapter 3 must be followed for power wiring, and the provisions of Article 725 
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and Article 770 must be followed for data wiring and optical fiber cabling. Even if a data center 
meets the six conditions, it is permissible to opt out of Article 645 and follow the rules in 
Chapter 3, Article 725, and Article 770. 

Regardless of whether Article 645 is used, installations of power wiring must comply with 
Chapters 1, 2, and 4 of the NEC, and installations of communications wiring must comply with 
Chapter 8 of the NEC. 

See 250.146(D) and 406.3(E) [of NFPA 70] for information on isolated grounding-type 
receptacles. [70:645.15 Informational Note] 

A.11.3.4 

 Besides providing protection against overvoltage (i.e., lightning surges) in accordance with 
NFPA 70, it is recommended that the building housing an ITE area be protected against 
lightning in accordance with NFPA 780. 

A.11.3.7  

The installation of general-purpose and riser cables exposed to the airflow in the air space 
below a raised floor is permitted only where the space is protected by an automatic fire 
suppression system. (See 9.1.1.3.) 

A.11.4.3  

Abandoned cable can interfere with airflow and extinguishing systems. Abandoned cable also 
adds to the fuel loading. 

A.11.4.5.1  

Approved means include remote disconnect controls and approved procedures. Due to the 
criticality of ITE to operations and life safety, a sequential shutdown might be appropriate. The 
strategic importance placed on ITE and ITE areas by the user is vitally tied to uninterrupted 
operation of the system. Consequently, the partial or total loss of the equipment could cause 
an entire operation of vital nature to be temporarily or permanently paralyzed. A risk analysis 
would factor in the criticality of the operation, including life safety, as well as the presence of 
the following:  

(1) An approved procedure to identify shutdown procedures under identified conditions 
(2) Trained and qualified personnel who can perform sequential shutdown under emergency 
response and advise them of disconnecting methods 
(3) Smoke-sensing fire detection systems installed in the ITE room 
(4) Fire suppression system suitable for the application installed in the ITE room 
(5) Power and signal cabling installed in accordance with NFPA 70 

A.11.4.5.2  

Cooling of ITE is critical to its operation. Information technology (IT) servers run applications 
that are crucial to business continuity and frequently have life safety implications. An 
unplanned shutdown of ITE can cause loss of control over life support systems, emergency 
response systems, and security systems, as well as loss of essential data. Therefore, it can be 
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undesirable, even dangerous, to automatically shut down equipment that is not directly 
involved in a fire. 

Modern server racks contain multiple processing units that can create a large amount of heat. 
Storage technology can handle many terabytes of data. If air-conditioning equipment that is 
used to cool the ITE is shut down, temperatures can increase by as much as 22°C (40°F) in a 
matter of minutes, potentially causing more damage than the heat of a small electronic fire. 
Therefore, it is desirable to maintain cooling airflow for as long as possible. 

Thermal sensing devices are built into individual servers to immediately depower overheating 
components in an attempt to prevent permanent damage to entire server systems. If a single 
server or single server rack is shut down by thermal protective devices, other servers would 
generally remain availa- ble to maintain functionality. But if the room or area environ- mental 
cooling air suddenly ceased due to initiation of a fire detector under a raised floor, all 
equipment in the area could shut down on thermal overload. This would cause the uncon-
trolled loss of all functions provided by the ITE and result in potentially serious consequences. 

Fire suppression systems used in IT facilities are often designed to detect and extinguish a fire 
in its incipient stage while cooling airflow through the facility is maintained and servers remain 
running. If depowering of equipment is required as part of the fire protection, such depowering 
is generally done in a planned, programmed sequence to mini- mize loss of data. When an IT 
facility is providing support or control related to life safety or security, the depowering 
sequence typically includes provision to transfer support or control functions to a backup IT 
facility. 

Determination of when it is safe to shut off ventilation to the IT facility is part of the planned 
depowering sequence. In IT facilities protected by automatic gaseous extinguishing systems, 
the activation of more than one detector is usually required to confirm existence of fire and 
release the fire extinguishing gas. Airflow is taken into account in locating smoke detectors. 

Cessation of normal airflow activation of a single smoke detector can delay the activation of 
additional smoke detectors in the IT facility and delay the release of an automatic gaseous 
extinguishing agent in facilities equipped with such systems. 

Airflow and its effects on fire detection in IT facilities and telecommunications facilities has 
been the subject of past research that indicated extinguishment might actually be aided by 
continuous airflow through the fire zone for the type of fire typical in IT facilities. The airflow 
helps maintain air pressure, cools the fire zone, and, because of the typically smoldering 
nature of these fires in their early stages, can reduce the amount of heat available to be carried 
by conduction to nearby materials. 

Upon detection of smoke or fire anywhere within an IT facility, personnel will be alerted to the 
danger by the fire alarm system. Personnel are given the opportunity for appropriate 
evacuation or response to the alarm, contingent on their train- ing and qualifications. 

A.11.4.5.4  

The purpose of a disconnecting means is to remove electrical energy from the source of a fire. 
The objectives of a well-designed disconnecting means (commonly referred to as emergency 
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power off [EPO]) include safety of personnel and to minimize the impact on the operation of 
the ITE. 

A poorly designed, installed, or maintained disconnecting means can become a single point of 
failure that can have severe adverse effects on the operation of ITE and, by extension, life 
safety that depends on the proper and continued operation of the ITE. 

A good design can allow the creation of zones. A zone can include everything needed to 
prevent the spread of a fire, including detection, suppression, and power disconnection. 
Zones minimize impact on safety of personnel in the ITE area and on the number of IT devices 
affected. 

The decision on the manner of disconnecting is based on the risk assessment described in 
Chapter 4. The assessment will include, but not be limited to, considerations such as the 
following: 

1. What is the criticality of the operation? 
2. What would be the consequences of an unplanned shut-down on life safety and on mission 

performance? 
3. Can operations be transferred elsewhere in a timely manner? 
4. Is there an approved procedure for removing power and air within a room or zone? 
5. Are qualified personnel available at all hours who can manually and safely disconnect the 

affected equipment? 
6. Are personnel available who are trained and certified as first responders? 
7. Is fire suppression in place that can localize the impact on equipment that is not involved in 

the fire? 
8. Are smoke-sensing detectors in place within the room or zone (per requirements of Section 

8.2)? What are their sensitivity and reliability? 
9. What is the possibility of accidental operation of the disconnecting means? 
10. Does the complexity of the system increase or decrease the probability of a false alarm 

shutdown? 

A.11.4.5.5  

Article 685 of NFPA 70 concerns integrated electri- cal systems, which are systems that could 
include ITE that is integrated into the controls of complex industrial processes. Locating 
overcurrent devices and their associated disconnec- tion means so that they are not readily 
accessible to unqualified personnel is one of the preventive measures used to help main- tain 
continuity of operation and to prevent injury to personnel, severe equipment damage, or 
catastrophic failure. 

A.11.5.3.2.3.2 

Methods of achieving this protection can include, but are not limited to, the following: 

1. Absorbent mats and materials 
2. Liquidtight sloped or recessed floors 
3. Liquidtight floors in indoor locations provided with liquidtight seals or recessed sills or 

dikes 
4. Sumps and collection systems 
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5. Other spill containment systems such as that described in A.11.5.2.4.1 

The most likely time for severe battery damage and electrolyte spills is during installation and 
replacement of vented cells. During these activities, spill control is recommended even for 
installations below the 3785 L (1000 gal) per room threshold. 

A.11.5.3.2.4  

One method to determine compliance with the ventilation requirements of this subsection is 
found in UL 2436, Outline of Investigation for Spill Containment for Stationary Acid and 
Alkaline Battery Systems. UL 2436 investigates the liquid tightness, level of electrolyte 
absorption, pH neutralization capability, and flame spread resistance of spill containment 
systems. 

A.11.5.3.2.5  

The fixed ventilation rate of 5.1 L/sec/m² (1 ft³/min/ft²) of floor area might be excessive 
compared to what is actually needed for room ventilation based on worst-case hydrogen 
production. Detailed information on battery room ventilation can be found in IEEE 
1635/ASHRAE 21, Guide for the Ventilation and Thermal Management of Batteries for 
Stationary Applications. 

 

A.11.5.4  

Section 8.8.3 contains more information on ITE incorporating integral battery backup. 

A.11.5.4.1  

Gas detection for the purpose of detecting flamma- ble or explosive levels of gas should not be 
used as a means to detect thermal runaway. Gases produced during the off-gas event that 
precedes thermal runaway are flammable. However, during this early off-gas stage, limited 
amounts of gas are produced that would not register with flammable gas sensors that are 
meant to prevent explosive atmospheres. During the off-gas phase, specialized detection 
devices are needed that can detect trace amounts of the vaporized electrolyte that can be 
present at the low ppm or ppb level. Additional information on explosion protection can be 
found in NFPA 68 and NFPA 69. 

For off-gas detection, the detection devices should be placed near or on the battery rack to 
detect off-gas events from the rack. While airflow is not required for sensor operation, the 
airflow patterns should be taken into consideration when positioning the detection devices. 
Sampling ports in an aspirated gas sensing system should follow similar positioning guidance. 
Several examples of potential airflow patterns and their corresponding sensor placement are 
shown in Figure A.11.5.4.1. In any case, manufacturer's published instructions should be 
followed. 

Thermal runaway can also be detected using highly sensitive particulate detection. For 
example, an aspirated detection system that has sensing technology to allow for the detection 
of particles given off during the off-gas event prior to thermal runway. 
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Actions to be taken once the off-gas event has been detected will depend upon a number of 
factors, including the design of the battery management system, lithium-ion cell chemistry, 
and others 

A.12.1  

A written emergency fire plan should be prepared and posted at each installation that assigns 
specific responsibilities to designated personnel. NFPA 1600 provides guidance on emergency 
planning that could be used in the creation of this fire plan. This plan should be coordinated 
with all responding emergency agencies. Personnel should receive continuing instructions in 
at least the following: 

(1) The method of cutting off all electrical power to the following: 

(a) The ITE under both normal and emergency conditions 

(b) The air-conditioning systems serving the area 

(2) Alerting the fire department or fire brigade 

(3) Evacuation of personnel and designated assembly area 

(4) The operations of all fire-extinguishing and damage control equipment, including automatic 
detection equipment 

(5) The use of extinguishers through actual operation on a practice fire 

(6) Control of hazardous materials 

(7) Coordination with the fire department or other emergency responders 

 

 

A.12.1.1.2  

Fire service orientation and information might include the review of the ITE placement, 
depowering issues, and how to perform depowering. Additionally, it might be in the best 
interest of the facility manager to initiate the fire service orientation. Figure A.12.1.1.2 is an 
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example of a pre-fire plan drawing.

 

FIGURE A.11.5.4.1 Examples of Potential Airflow Patterns and Corresponding Sensor 
Locations. 

A.12.2  

A damage control plan should provide a means for at least the following: 
(1) Preventing or minimizing damage to electronic equipment 
(2) Preventing or minimizing damage to operations and other equipment 

For example, whenever electronic equipment or any type of record is wet, smoke damaged, or 
otherwise affected by the results of a fire or other emergency, it is vital that immediate action 
be taken to clean and dry the electronic equipment. If water, smoke, or other contamination is 
permitted to remain in the equipment longer than absolutely necessary, the damage can be 
grossly increased. 

In addition, a means should be provided for preventing water damage to electronic equipment. 
The proper method of doing this will vary according to the individual equipment design. The 
provision of waterproof covers stored in easily accessible locations should be considered. See 
the guidance provided in Section B.3(2). 

A.12.3  

Emergency procedures for continued operation of an ITE system should include, but not be 
limited to, the following: 
(1) A program to protect records in accordance with their importance as set forth by Chapter 10 
(2) An analysis of the workload and its effect on continuity of operations 
(3) A written set of requirements for the backup site, including the following: 
(a) Backup files and equipment required 
(b) Configuration of mainframe computer and peripheral units 
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(c) Alternative locations for backup processing 
(d) Availability of backup system 
(e) Telecommunications required at backup site 
(f) Files, input work, special forms, and so forth, needed 
(g) Personnel staffing and transportation 
(h) Agreements and procedures for the emergency use of ITE at a contingency site 

A.13.11  

Since 2014, Article 646 of NFPA 70 has addressed MDCs as special equipment. Therefore, 
electrical requirements for MDCs, as an alternative, can be evaluated in accordance with 
Article 646 of NFPA 70 as an alternative to the extracted material from Article 645 of NFPA 70 in 
Chapter 11. UL has published UL 2755, Outline of Investigation for Modular Data Centers, 
which has been referenced in 646.4 of NFPA 70 since the 2014 edition. 
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Annex B What to Do in the First 24 Hours for Damaged Electronic Equipment and Magnetic 
Media 

This annex is not a part of the requirements of this NFPA document but is included for 
informational purposes only. 

B.1  

The following material is extracted from the BMS CAT publication "Electronics & Magnetic 
Media Recovery." 

B.2  

This plan attempts to detail the necessary recovery steps to be taken after a disaster has 
occurred to electronic equipment. The plan considers fire, heat, smoke, and water damage 
and is designed to limit and mitigate potential losses. The equipment under discussion 
includes office computers, word processors, telephone switching equipment, test equipment, 
audio-video equipment, and other electrical and electronic apparatus. 

WARNING:  

It is most important that power be disconnected from all wet and smoke contaminated 
electronic equipment immediately. Not only is there a continuing danger from electrical shorts 
to the equipment, but voltage potential within the circuitry tends to place contaminants onto 
printed circuit boards and backplanes. 

B.3 Smoke Damage.  

Primary damage to electronic equipment is caused by smoke that contains corrosive chloride 
and sulfur combustion by-products. Smoke exposure during the fire for a relatively short period 
of time does little immediate damage. However, the particulate residue left after the smoke 
has dissipated contains the active by-product that will corrode metal contact surfaces in the 
presence of moisture and oxygen. 

The ultimate objective in restoration is the removal of the contaminant. Since all of the 
equipment cannot be cleaned simultaneously, it is most important that immediate steps be 
taken to arrest the corrosion process. 

1.  
Move the exposed equipment into an air-conditioned humidity controlled environment 
as soon as possible (40–50 percent relative humidity will generally prevent an 
acceleration of corrosive activity). 

2.  
If moving the equipment is not possible, make sure the equipment area is sealed off 
from outside elements. (Caution: do not wrap the individual pieces of equipment in any 
material that tends to trap moisture inside the chassis.) 

3.  
Spray connectors, backplanes, and printed circuit board surfaces with Freon or Freon-
alcohol solvents for preliminary cleanup. 
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4.  
 Follow up with any corrosion inhibiting aerosol spray to stabilize metal contact 
surfaces. This will leave a thin but easily removable coating helping to prevent oxygen 
and moisture from activating the corrosion process. 

Once the corrosion process is stabilized, an analysis can be made of the contaminant, and 
appropriate decontamination processes can be applied. 

B.4 Water Damage.  

It is a popular misconception that electronic equipment exposed to water and moisture is 
permanently damaged. Water that is sprayed, splashed or dripped onto electronic equipment 
can be easily removed. Even equipment that has been totally submerged can be restored. 
However, in every case of water damage, immediate countermeasures are imperative. It is 
most important to turn off all electrical power to the equipment; i.e., DO NOT ENERGIZE ANY 
WET EQUIPMENT. 

1. Open cabinet doors, remove side panels and covers, and pull out chassis drawers to 
allow water to run out of equipement. 

2. Set up fans to move room temperature air through the equipment for general drying. 
Move portable equipment to dry air conditioned areas. 

3.  Use compressed air at no higher than 50 psi to blow out trapped water. 
4.  Use hand-held dryers on lowest setting to dry connectors, backplane wirewraps, and 

printed circuit cards. (Caution: Keep the dryer well away from components and wires. 
Overheating of electronic parts can cause permanent damage.) 

5. Use cotton-tipped swabs for hard-to-reach places. lightly dab the surfaces to remove 
residual moisture. Do not use cotton tipped swabs on wirewrap terminals. 

6.  Water displacement aerosol sprays containing Freon-alcohol mixtures are effective in 
first step drying of critical components. 

7.  Follow up with professional restoration as soon as possible. 

B.5 Tape/Disk Drive. 

 The most important asset to be preserved following the loss is the corporate media (i.e., 
company database). 

Severe damage to disk read/write heads and tape transport mechanisms is probable if an 
attempt is made to operate with media that is not clean. A “head-crash” caused by particulate 
on the surface of a disk will not only damage the drive but result in a loss of data. Dirty tapes 
will stick and break, causing loss of data. Emergency one-time cleaning of contaminated tapes 
and disks for data recovery is possible. The damaged media is then discarded after data 
recovery. 

First step emergency procedures are as follows: 

1.  Place all contaminated magnetic media in air-conditioned  area to remove water and 
stabilize media surfaces. 
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2.  Remove media from wet and contaminated containers where possible. Identify all 
media as to type, application, and location. 

3.  Wipe exterior surfaces with alcohol-based cleaning solutions to remove 
contamination. 

4.  Data recovery from contaminated floppy disks, tapes, hard disks, and all associated 
drive and read/record equipment. 

Annex C Risk Considerations, Business Interruption, and Temperature Considerations 

This annex is not a part of the requirements of this NFPA document but is included for 
informational purposes only. 

C.1 Risk Considerations. 
C.1.1 

ITE is a vital and commonplace tool for business, indus- try, government, and research groups. 
The use of such equip- ment is a direct result of the increased complexity of modern business, 
industrial, governmental, and research needs. Particu- larly pertinent are the increasing 
number of variables that must be taken into consideration in everyday decisions - overlook- ing 
any one item can spell the difference between profit and loss, success and failure, and life and 
death. To keep track of all these variables, ITE offers practical answers. 

C.1.2  

ITE has become the accepted tool to research, store, and exchange information, to process 
large amounts of statistical, problematical, or experimental information, and to print out or 
display information in very short periods of time. Reliance is placed on the equipment to 
perform the repetitive, the experimental, and, in some cases, even the whole programming 
operation for business, industry, government, and research groups. 

C.1.3  

Risk considerations include the selection of proper equipment, preparation of areas to receive 
the equipment requirements for utilities, orientation and training of personnel to operate the 
equipment, as well as consideration for expansion of the initial facility. One other factor should 
be included in this vital study, namely, protection against fires of either accidental or deliberate 
origin, such as sabotage and incendiary. 

C.1.4 

 ITE and materials for data recording and storage can incur damage where exposed to 
sustained elevated ambient temperatures. The degree of such damage will vary depending 
upon the exposure, equipment design, and composition of materials for data recording and 
storage. 

C.2 Business Interruption.  

Business interruption is the effect on business operations from the time that equipment was 
initially lost or damaged until it has been restored to the former level of operation. 
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C.3 Temperature Considerations.  

The following are guidelines concerning sustained high ambient temperatures: 

1. Damage to functioning ITE can begin at a sustained ambient temperature of 79.4°C 
(175°F), with the degree of damage increasing with further elevations of the ambient 
temperature and exposure time. 

2. Damage to magnetic tapes, flexible discs, and similar media can begin at sustained 
ambient temperatures above 37.8°C (100°F). Damages occurring between 37.8°C 
(100°F) and 48.9°C (120°F) can generally be reconditioned successfully, whereas the 
chance of success for full reconditioning lessens rapidly with elevations of sustained 
ambient temperatures above 48.9°C (120°F). 

3. Damage to disc media can begin at sustained ambient temperatures above 65.6°C 
(150°F), with the degree of damage increasing rapidly with further elevations of 
sustained ambient temperatures. 

4. Damage to paper products, including punched cards, can begin at a sustained ambient 
temperature of 176.7°C (350°F). Paper products that have not become brittle will 
generally be salvageable. 

5. Damage to microfilm can begin at a sustained ambient temperature of 107.2°C (225°F) 
in the presence of steam or at 260°C (500°F) in the absence of steam. 

Annex D: General Guidance for Gaseous Agent Systems in Information Technology 
Equipment Spaces 

This annex is not a part of the requirements of this NFPA document but is included for 
informational purposes only. 

D.1 Gaseous Agents. The use of gaseous agents provides the potential for automatic fire 
suppression in the incipient fire stage so that the information technology system can continue 
to perform its mission with little or no interruption. Where coupled with a well-designed early 
warning detection system, the gas can be automatically released in the early stages of a fire 
scenario and, being three-dimensional, it will penetrate all points of the space protected, 
including internal volumes of key components of the system where they are ventilated from the 
room. Thus an operator does not have to be present, or if present, does not have to determine 
if and where the fire is occurring and how to deal with it. 

Gaseous agents fall into the following two general categories: inert gases and chemical 
agents. 

D.1.1 Inert Gases. 

 Inert gases include gases that extinguish fires by reducing the oxygen level to a point where it 
will not support combustion. The inert gases found in NFPA 2001 generally consist of a single 
gas (nitrogen or argon), blends of gases (nitrogen and argon), or blends with carbon dioxide as 
a secondary component. See NFPA 2001 for specific agent and system design guidance. 
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Carbon dioxide also falls into the category of inert gases; however, at the concentration 
normally used for total flooding of protected spaces, the resulting environment is hazardous to 
personnel. The use of carbon dioxide systems is contained in NFPA 12. 

D.1.2 Chemical Agents.  

Chemical agents include gases that have been found to be effective in suppressing fires by 
chemical means or some cases, by a combination of chemical reaction and cooling. See NFPA 
2001 for specific agent and system design guidance. 

While these systems have proven to be effective and relatively trouble-free when installed as 
approved, it is prudent to consider the following factors in integrating such systems into a 
facility: 

1. Effectiveness of agent on types of fires expected 
2. Energized versus de-energized equipment 
3. Possible effect of the “neat” agent discharges on the equipment and/or space that is being 

protected 
4. Dealing with products of combustion and/or products of decomposition created in a fire 

and fire suppression 
5. Potential hazard to personnel 
6. Long-term availability of agent and/or system components 
7. Compatibility of system operation with facility operation 
8. Selection of detection system 

 
D.2 Effectiveness of Fire-Suppressing Agent.  

The effectiveness can vary depending on combustibles present and certain characteristics of 
the hazard protected. Systems are tested and listed or approved so they will afford protection 
of most hazards when the system is installed in accordance with the system manual. An owner 
should become familiar with the system design parameters as given in the manual. Certain 
combustibles can need higher concentrations than the standard combustibles used in the 
approval process. Refer to information giving recommended concentrations for specific 
materials. 

Total flooding agents are effective when the gas envelops the protected equipment at the 
proper concentration, a minimum concentration is held until the ignition source is removed, 
and any smoldering fire that remains after flame extinguishment is controlled. This statement 
generally means that the enclosure to be flooded needs to be enclosed as much as possible to 
retain the gas discharged. Integrity of the space protected can need verification and means 
taken to close off openings to ensure an adequate gas concentration holding time. 

The removal of an ignition source in an ITE room generally means the shutting off of power. 
Continued application of electrical power to ITE can result in ongoing electrical arcing or 
sustained high temperature "hot spots" in equipment. Such arcing can decompose 
halogenated agents into toxic and corrosive by-products such as hydrochloric acid, 
hydrofluoric acid, and possibly carbonyl halides. High temperatures such as those present in 
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flame or glowing metal surfaces also may decompose halogenated agents into quantities of 
toxic and corrosive by-products. Although some decomposition of halogenated agents occurs 
in the process of extinguishing fire, the quantity of the toxic and corrosive by-products is 
limited if the following conditions exist: 

1. The system is designed in accordance with applicable NFPA standards.  
2. Continued arcing or hot spots in excess of the agent's thermal decomposition 

temperature are not  . 

If electrical power is not to be shut down to the protected space upon discharge of a 
halogenated gaseous agent, operators, fire fighters, and the owner of the facility need to be 
aware of the possibility of increased quantities of toxic and corrosive by-products being 
generated by decomposition of the halogenated agent. 

D.3 Agent Discharge.  

When the stored energy of compressed gases is released, high-velocity discharges can result. 
These discharges can move ceiling tiles, cause undue turbulence, and so forth. Proper system 
selection arrangement and design that minimizes these effects should be used. 

The rapid introduction of gas can cause a pressure buildup in a confined space. This rapid 
pressure buildup can be a concern for well-sealed spaces, and venting might be  . When 
released, some gases, especially carbon dioxide, will cooling of air and small-mass material. 
Where significant cooling can be a problem, techniques to minimize this cooling should be 
employed. 

Hard disk drives can be damaged by vibrations including those created by loud noise. There are 
a variety of sources of loud noise in an ITE area. For example, fire suppression agent discharges 
have damaged hard disk drives because of noise. Techniques to reduce noise or design 
considerations can minimize this risk. For additional information, refer to the FSSA white 
paper, "Effect of Sound Wayes on Data Storage Devices: Fire Protection Systems Protecting 
Data Centers." 

D.4 Products of Combustion and Products of Extinguishing Agent Breakdown. 

 In the course of fire suppression, products of combustion are created, and products formed as 
chemical agents break down during the fire-extinguishing process. These products can be 
toxic, noxious, and corrosive, so it is imperative that their creation be minimized. 
Decomposition products are kept to a minimum by the detection and suppression of fires 
while they are small, quick extinguishment of open burning, and elimination of all ignition 
sources. Systems that have been approved and installed according to the NFPA standards 
referenced have been shown to do this. Delaying suppression by having systems manually 
released or by aborting and delaying discharge can significantly raise the level of these 
products resulting from a fire. A method to purge these products after fire extinguishment is 
needed. 
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D.5 Hazard to Personnel.  

In normally occupied spaces, agents or agent concentration that can cause hazards to 
personnel require a predischarge warning and evacuating system. In the event of a fire, all 
protected space should be evacuated as soon as possible. 

D.6 Halon 1301 Agent and System Availability.  

The production of halons has stopped in the industrialized world. However, even though no 
new gas is being produced, recycled gas is still available. An owner who wants to use a system 
with halon should have a plan to ensure future gas availability in case of a system discharge 
and the need for refill. See NFPA 12A. 

D.7 Compatibility to Facility Operation.  

Gaseous systems work best where the power can be turned off to eliminate all electrical faults 
that could serve as a continuing ignition source. If a facility is arranged so that power cannot be 
shut off, then Class C design concentrations from NFPA 2001 should be used and the 
concentration should be held long enough to allow operator intervention to isolate and 
eliminate the continuing ignition source. 

Similarly, if a protected spare does not have a dedicated air-conditioning system and 
ventilation of the protected space cannot be shut down, then these conditions should be 
considered in the system design. 

Annex E. Fire Detection for Information Technology Equipment Area Risks and Special 
Conditions 
This annex is not a part of the requirements of this NFPA document but is included for 
informational purposes only. 

E.1 Introduction. For fire detection systems to be effective in ITE areas, the design and 
installation must respond to the special conditions and unusual risks present. The 
requirements of NFPA 72 for fire detection systems might not provide effective early detection 
of fires in IT areas. 

This standard permits equivalent solutions (see Section 1.5) to achieve its purpose (see 
Section 1.2). The standard recognizes the performance-based approach to determine 
equivalent solutions (see Chapter 5). The standard permits design of fire detection systems 
based on a fire risk assessment (see Chapter 4). 

These fire risk assessments consider the risk of specified losses and need to consider the 
likelihood of fires (i.e., ignition source and fuel ignited by location in the protected space) and 
the likely response of the selected detector(s) in the proposed location(s). A 2013 paper by 
Bukowski discusses the most likely fires that might occur in data centers based on limited fire 
experience reported by a major, global operator as part of committee task group activities. 

E.2 Risk Assessment Objective(s).  

The objective of a fire risk assessment is to minimize risk by mitigating the consequences of a 
fire or reducing its likelihood. Life safety (i.e., preventing fatalities and reducing or eliminating 
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injuries) is generally the prime objective of a fire risk assessment, but modern data centers 
operate with relatively few staff located mostly in the ancillary areas. Technicians venture into 
the ITE areas only when necessary to install and service equipment. Life safety risk in the 
ancillary areas is similar to office occupancies, and the life safety risk in the equipment areas 
is very low - there are few occupants, and fires are rare and grow very slowly. The widespread 
practice of data mirroring greatly reduces the risk of data loss. Thus, the primary objective of 
data center fire protection is to mitigate the likelihood of loss of capacity to process, store, and 
retrieve data.  

E.3 Design Fire Scenarios.  

Fire experience in data centers shows that the most common fires by far involve ancillary fuels 
in adjacent spaces such as meeting rooms, offices, and break rooms. The inclusion of fire and 
smoke barriers between these spaces and the ITE spaces, along with sprinklers and detectors 
as usually provided in office occupancies, will prevent fires in these spaces from affecting ITE. 
Additionally, strict enforce- ment of housekeeping rules for ITE areas so that there are no, even 
temporary, accumulations of combustibles (e.g., packag- ing materials, construction 
materials, papers/manuals) limits the risk of fires in ancillary areas affecting ITE.  

The most common fire sources within ITE areas most frequently involve power supplies, 
including UPSs, because these contain some combustible materials, which can produce 
significant fault energies, and involve components that run hot because they are operated near 
rated capacity for maximum electrical efficiency. Physical separation of power supply equip- 
ment and associated  power cables from digital equipment and data cables and the inclusion 
of overheat sensors to shut down power supplies exceeding normal operating conditions can 
minimize fire risk to the facility from such equipment. The next most common fire scenarios 
involve HVAC or other support equipment located within ITE areas. The most likely fires 
originating in cooling equipment involve combustible filters and overheating fan motors. Wire 
and cable fires are limited to power cables; these are the only cables that contain significant 
fault energy and can run warm enough to permit combustion of the insulation or jacket 
materials. Most wire and cable insulation and jacketing will not support combustion unless 
heated internally or externally. Physical separation of specific protection such as enclosed 
cable trays and linear over heat detection can result in adequate mitigation.  

 The least common fires are in the ITE itself, particularly where that equipment is listed to UL 
60950-1, Information Tech- nology Equipment - Safety - Part 1: General Requirements; UL 
62368-1, Audio/Video, Information and Communication Technology Equipment - Part I: Safety 
Requirements, or Telcordia GR-63- CORE, Network Equipment Building System (NEBS)™M 
Requirements: Physical Protection. 

E.4 References.  

Bukowski, Richard W., "Risk Considerations for Data Center Fire Protection," Proc 2013 SFPE 
Engineering Conference and Expo, Austin, TX, October 26-30, 2013.  
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Annex F Performance Test Procedures for Early Fire Detection Systems 

 This annex is not a part of the requirements of this NFPA document but is included for 
informational purposes only. F.1 Introduction.  

F.1.1 Scope. 

 Performance of the tests described in this annex can result in the release of noxious fumes, 
the presence of localized heat, and the introduction of a fire hazard to the tested area. 
Precautions should be taken to protect personnel from these potential hazards. It is the 
responsibility of the test- ing personnel to conduct testing in a manner that complies with 
federal, state, and local health and safety regulations. 

F.1.1.1 These tests are intended to simulate the small amounts of smoke that would be 
created in the early stages of a fire in an information technology equipment (ITE) area. If an 
actual fire were to produce the amounts of smoke produced by these tests, ITE companies 
would want to be alerted by the fire alarm system.  

F.1.1.2 The tests represent a good balance between the desire to use smoke sources that are 
representative of the types of fires that have occurred in ITE areas and the desire to mini- mize 
the introduction of smoke that can cause damage to oper- ating equipment in the area.  

F.1.2 Objectives.  

These tests are also intended to meet the general objectives listed in F.1.2.1 through F.1.2.4. 
F.1.2.1  

The tests are intended to be repeatable such that a consistent quantity, temperature, and color 
of smoke is produced each time the test is performed. ‘ 

F.1.2.2  

The tests are intended to use test equipment that can be set up quickly in actual facilities (i.e., 
in situ).  

F.1.2.3  

The tests are intended to prevent or minimize the potential for smoke damage to the 
equipment in the room under test. They should create little or no corrosive products of 
combustion. 

 F.1.2.4  

The tests are intended to avoid the creation of large amounts of smoke and gas that could pose 
a health threat to personnel in the test area.  

F.2 Heated Wire Test. 

 F.2.1 General.  

This test uses an electrically overloaded poly- vinyl chloride-coated (PVC-coated) wire to 
simulate the early stages of a fire. Although a PVC wire is used, hydrogen chloride (HCI) vapor 
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is unlikely to be produced in quantities significant enough to be of concern, if the test 
procedures herein are followed, due to the relatively low temperatures reached. If the current 
is applied for a longer time, or if the wire sample is shorter than stated, small quantities of HCI 
can be generated. In either event, a clearly perceptible odor that should dissipate in short time 
is produced by the test. 

 The tests are based on the test specified in Section A.3 of BS 6266, Fire Protection for 
Electronic Equipment Installations - Code of Practice. The principal differences for some tests 
include the use of a regulated de power supply and different wire, electrical load, and wire 
length. 

Users are directed to Table F.2.1 to select the parameters for testing. The test parameters to be 
used should be selected based on the detection system performance levels dictated by the 
performance-based analysis.  

F.2.2 Test Apparatus.  

The test apparatus consists of the items listed in F.2.2.1through F.2.2.4.  

F.2.2.1 Wire.  

Table F.2.1 lists four options for wire selection and test parameters for the users to select. Test 
wire should be cut cleanly to the length specified in Table F.2.1.  

F.2.2.2 Wire Mounting.  

The wire should be arranged by plac- ing it on a noncombustible, nonconductive board, or by 
suspending it on a noncombustible, nonconductive support. The wire should be arranged so 
that there are no kinks or crossovers where localized higher temperature heating can occur. 
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Parameter 
BS 6266 Test  Modified BS 

6266 Test: Two 1 
m (3.3 ft) Wires 

in Parallel 

North American 
Wire Test: North 
American Wire 2 m (6.6 ft) Wire 

Test 
1 m (3.3 ft) Wire 

Test 

Wire 
specifications 

10 strands of 0.1 
mm diameter (38 

AWG) tinned 
copper wire 

insulated with 
PVC to a radial 

thickness of 0.3 
mm (0.012 in.). 

Total cross-
sectional area of 

conductor is 
0.078 mm2 (28 

AWG), insulated 
with PVC to a 

radial thickness of 
0.3 mm (0.012 

in.). 

Wire is very 
flexible due to 

stranded 
construction and 
highly plasticized 

insulation. 

A single strand of 
0.65 mm 

diameter (22 
AWG) copper 

wire, insulated 
with PVC to a 

diameter of 1.19 
mm (0.047 in.). 

This wire is stiffer 
than the BSI wire 
due to the single-

strand 
construction and 

the minimally 
plasticized PVC 

insulation. 

Smoke 
characterization 

Smoke is very 
light (barely 

visible). HCI vapor 
is unlikely to be 

produced due to 
the low 

temperature 
achieved in the 

wire. The primary 
constituent of the 

smoke is 
plasticizer. 

More visible 
smoke than the 2 
m (6.6 ft) test, but 

still very light 
smoke. Due to the 

higher 
temperature in 
the wire, a very 

small amount of 
HCI vapor will be 

produced. 

More visible 
smoke than the 2 
m (6.6 ft) test or 

the single wire I m 
test but still very 
light smoke. Due 

to the higher 
temperature in 

the wires, a small 
amount of HCI 

vapor will be 
produced. 

More visible 
smoke than the 

BSI wire tests but 
still very light. A 

minor amount of 
HCI is produced 
but for a shorter 

duration than the 
BSI wire tests. 

Test period 180 seconds 60 seconds 60 seconds 30 seconds 

Electrical load 

Constant voltage - 
6.0 volts de; 

current varies 
from 0 to 15 A 
during the test 

due to changing 
resistance in the 

wire. 

Constant voltage - 
6.0 volts de; 

current varies 
from 0 to 15 A 
during the test 

due to changing 
resistance in the 

wire. 

Constant voltage - 
6.0 volts de; 

current varies 
from 0 to 30 A 
during the test 

due to changing 
resistance in the 

wire. 

Constant current 
of 28 A; voltage 
varies from 0 to 

18 volts de during 
test due to 
changing 

resistance in the 
wire. 

Pass/fail criteria 
Fire detection system should 

"respond" within 120 seconds of the 
end of the test period. 

"Alert" or "pre-alarm" signal should 
occur within 120 seconds of the end of 

the test period. 
BSI: British Standards Institute. 
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F.2.2.3 Power Supply and Leads.  

A regulated dc power supply should be capable of supplying a current of 0 to 30 amperes at 0 
to 18 volts dc. The lead wires between the power supply and the test wire(s) should be 10 AWG 
and 3.25 m (10.66 ft) long to avoid unacceptable voltage drop. 

F.2.2.4 Stopwatch.  

A stopwatch or clock accurate to 1 second should be used. 

F.2.3 Test Procedure.  

F.2.3.1 Test Considerations.  

The test should be performed in the room in which the detection system is installed, with all 
normal ventilation fans (e.g., fans internal to equipment, room ventilation fans) operating. 
Testing should also be performed with the fans turned off to simulate the potential for fan 
cycling and/or a power failure. This does not preclude testing required by NFPA 72. 

F.2.3.2 Detector Programming.  

The detector alarm sensitivity setting (i.e., pre-alarm or alarm) used during the test should be 
identical to those used during normal operation of the system. Alarm verification or time delay 
features should be disabled during the test to permit the detector response to be annunciated 
immediately upon activation. 

This testing is intended to verify that the detectors sense smoke in sufficient concentrations to 
reach the specified alarm levels. Because the test produces a small amount of smoke for a 
brief period of time (i.e., a puff of smoke), the use of the alarm verification or time delay 
features would likely result in the detector not reaching the specified alarm levels. In a "real-
world" fire, the smoke would continue to be produced as the fire grows, permitting the detector 
to reach alarm. If these features are disabled during the testing, they should be enabled at the 
conclusion of the testing before leaving the room. 

F.2.3.3 Test Locations.  

Test locations should be selected by considering the airflow patterns in the room and choosing 
challenging locations for the tests (i.e., both low airflow and high airflow can be challenging). If 
possible, the locations and elevations of the test apparatus should be varied to simulate the 
range of possible fire locations in the room. Locations where the smoke would be drawn 
directly into the ITE cooling ports or fans should be avoided. Locations where the smoke would 
be entrained into the air exhausting from an equipment cabinet are acceptable. 

F.2.3.4 Positioning.  

The test apparatus should be positioned at the test location, and the test equipment should be 
secured to prevent damage. 
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F.2.3.5 Preparation.  

The test wire should be prepared by carefully removing not more than 12 mm (1/2 in.) of the 
insulation from each end of the sample so that the conductor(s) is not nicked. 

F.2.3.6 Mounting.  

The wire should be mounted on the insulating material so that there are no kinks or crossovers 
in the wire. 

F.2.3.7 Setting.  

The power supply should be set to supply either a constant voltage or constant current as 
shown in Table F.2.3.7. 

F.2.3.8 Connection.  

The ends of the test wire(s) should be connected to the power supply leads. 

F.2.3.9 Test.  

When all other preparations are complete, the power supply should be switched on for the 
period shown in Table F.2.3.7. After the appropriate current application time, the power supply 
should be turned off, and the test results should be observed and recorded. 

To avoid burns, the wire should not be touched during the test, or for 3 minutes after turning off 
the power supply. If the wire is located close to HVAC registers or equipment exhaust ports, the 
airflow can cool the wire and result in inadequate production of smoke. In this event, either the 
apparatus should be repositioned or the wire should be shielded from the airflow. 

F.2.3.10 Test Sequence. 

The test should be repeated at least three times for each HVAC condition, with the test 
apparatus placed in a different location in the room each time. If possible, the elevation of the 
test apparatus should be varied. 

F.2.3.11 Pass/Fail Criteria.  

The pass or fail criteria for the early detection system should be as indicated in Table F.2.1. 

F.3 Lactose-Potassium Chlorate Test.  

F.3.1 Description. 

 The lactose-potassium chlorate test is one of the test methods specified in BS 6266 with 
modifications to the mass of mixture used for North American conditions. A mixture of 50 
percent by weight of lactose and 50 percent by weight of potassium chlorate is ignited by a 
long-handled butane lighter to produce a small, vigorous flame and clean white smoke. 

F.3.2 Test Apparatus.  

The test apparatus should consist of the items listed in F.3.2.1 through F.3.2.6. 
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F.3.2.1 Crucible or Open Cup. 

 A noncombustible (i.e., metal, silica, or porcelain) crucible or similar cup-shaped item should 
be used to hold the mixture of lactose and potassium chlorate during combustion. 

F.3.2.2 Support.  

A noncombustible surface should be used to hold the crucible upright and to insulate it from 
the supporting surface below. 

F.3.2.3 Scale.  

A scale accurate to 0.1 g (0.0002 lb) should be used for weighing the required mass of lactose 
and potassium chlorate. 

F.3.2.4 Stopwatch. 

 A stopwatch or clock accurate to 1 second should be used. 

F.3.2.5 Igniter.  

A long-handled butane lighter (i.e., one used to light a barbecue grill) should be used. 

CAUTION 

DO NOT USE AN ORDINARY CIGARETTE LIGHTER - BURNS COULD RESULT. 

F.3.2.6 Ignition Mixture.  

A mixture composed of equal masses of lactose and potassium chlorate should be used. (This 
mixture is approximately 1.4 volumes of lactose to 1 volume of potassium chlorate.) For testing 
early detection systems, the mass of lactose/chlorate mixture should be 4.0 g (0.009 lb). 

F.3.3 Procedure.  

F.3.3.1 Detector Programming.  

The detector alarm sensitivity setting (i.e., pre-alarm or alarm) used during the test should be 
identical to those used during normal operation of the system. Alarm verification or time delay 
features should be disabled during the test to permit the detector response to be annunciated 
immediately upon activation. 
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Table F.2.3.7 Heated Wire Test Electrical Specifications 

Test Voltage Setting Current Setting Current Application Time 

2 m BSI wire test 6.0 volts dc 0 to 15 A (varies) 180 seconds 

1 m BSI wire test 6.0 volts dc 0 to 15 A (varies) 60 seconds 

Two BSI 6266 
wires in parallel 6.0 volts dc 

Current varies 
from 0 to 30 A 

during the test due 
to changing 

resistance in the 
wire 

60 seconds 

One North 
American wire 

Voltage varies from 
0 to 18 volts dc 

during the test due 
to changing 

resistance in the 
wire 

0.28 A 30 seconds 

BSI: British Standards Institute. 

This testing is intended to verify that the detectors sense smoke in sufficient concentrations to 
reach the specified alarm levels. Because the test produces a small amount of smoke for a 
brief period of time (i.e., a puff of smoke), the use of the alarm verification or time delay 
features would likely result in the detector not reaching the specified alarm levels. In a "real-
world" fire, the smoke would continue to be produced as the fire grows, permitting the detector 
to reach alarm. If these features are disabled during the testing, they should be enabled at the 
conclusion of the testing before leaving the room. 

F.3.3.2 Test Locations.  

Test locations should be selected by considering the airflow patterns in the room and choosing 
challenging locations for the tests (i.e., both low airflow and high airflow can be challenging). If 
possible, the locations and elevations of the test apparatus should be varied to simulate the 
range of possible fire locations in the room. Locations where the smoke would be drawn 
directly into the ITE cooling ports or fans should be avoided. Locations where the smoke would 
be entrained into the air exhausting from an equipment cabinet are acceptable. 

F.3.3.3 Preparation.  

The required mass of lactose and potassium chlorate should be weighed into a mixing 
container, and mixed well by shaking or stirring to break up all lumps or clumps. The mixing 
container should be sealed tightly until ready to conduct the test. 
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F.3.3.4 Placement.  

The crucible should be placed on the support in the test location. 

F.3.3.5 Test.  

When all other test preparations are complete, the required amount of mixture should be 
poured into the crucible, keeping it in a compact mound (i.e., without packing it down). The 
mixture should be ignited with the long-handled butane lighter. This mixture is essentially the 
formula for a match head. When ignited, it burns vigorously like a match (and smells the 
same). Be sure to use a long lighter to avoid being burned when the mixture ignites. 

F.3.4 Test Sequence.  

The test should be repeated at least three times for each HVAC condition, with the test 
apparatus placed in a different location in the room each time. If possible, the elevation of the 
test apparatus should be varied. 

F.3.5 Pass/Fail Criteria.  

The detection system should produce an "alert" or "pre-alarm" signal within 120 seconds of the 
cessation of ignition.  

Annex G Informational References 

G.1 Referenced Publications.  

The documents or portions thereof listed in this annex are referenced within the informational 
sections of this standard and are not part of the requirements of this document unless also 
listed in Chapter 2 for other reasons. 

G.1.1 NFPA Publications.  

National Fire Protection Association, 1 Batterymarch Park, Quincy, MA 02169-7471. 
NFPA 10, Standard for Portable Fire Extinguishers, 2022 edition.  
NFPA 12, Standard on Carbon Dioxide Extinguishing Systems, 2022 edition.  
NFPA 12A, Standard on Halon 1301 Fire Extinguishing Systems, 2022 edition. 
NFPA 13, Standard for the Installation of Sprinkler Systems, 2022 edition. 
NFPA 55, Compressed Gases and Cryogenic Fluids Code, 2023 edition. 
NFPA 68, Standard on Explosion Protection by Deflagration Venting, 2023 edition. 
NFPA 69, Standard on Explosion Prevention Systems, 2023 edition. 
NFPA 70®, National Electrical Code®, 2023 edition. 
NFPA 72®, National Fire Alarm and Signaling Code®, 2022 edition. 
NFPA 80A, Recommended Practice for Protection of Buildings from Exterior Fire Exposures, 
2022 edition. 
NFPA 90A, Standard for the Installation of Air-Conditioning and Ventilating Systems, 2024 
edition. 
NFPA 220, Standard on Types of Building Construction, 2024 edition. 
NFPA 259, Standard Test Method for Potential Heat of Building Materials, 2023 edition 
NFPA 551, Guide for the Evaluation of Fire Risk Assessments, 2022 edition 
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NFPA 730, Guide for Premises Security, 2023 edition. 
NFPA 731, Standard for the Installation of Premises Security Systems, 2023 edition. 
NFPA 780, Standard for the Installation of Lightning Protection Systems, 2023 edition. 
NFPA 1660, Standard for Emergency, Continuity, and Crisis Management: Preparedness, 
Response, and Recovery, 2024 edition. 
NFPA 2001, Standard on Clean Agent Fire Extinguishing Systems, 2022 edition. 
Fire Protection Research Foundation (FPRF), "Validation of Modeling Tools for Detection Design 
in High Air Flow Environments," 2012. 
Fire Protection Research Foundation (FPRF), "Validation of Modeling Tools for Detection Design 
in High Air Flow Environments - Phase II," 2014. 
 
G.1.2 Other Publications. 

G.1.2.1 ASTM Publications.  

ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-
2959. 
ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials, 
2023. 
G.1.2.2 BMS CAT Publications.  

BMS CAT, Inc., International Headquarters, 303 Arthur Street, Fort Worth, TX 76107. 

"Electronics & Magnetic Media Recovery." 

G.1.2.3 BSI Publications.  

British Standards Institute, 12950 Worldgate Drive, Suite 800 Herndon, VA 20170. 

BS 6266, Fire Protection for Electronic Equipment Installations - Code of Practice, 2016. 

G.1.2.4 FM Publications 

FM Global, 270 Central Avenue, P.O. Box 7500, Johnston, RI 02919. 
Thumuluru, Sai, et al., "Experimental Data for Model Validation of Smoke Transport in Data 
Centers," 2014. 

G.1.2.5 FSSA Publications 

Fire Suppression Systems Association, 3601 East Joppa Road, Baltimore, MD 21234. 
FSSA white paper, "Effect of Sound Waves on Data Storage Devices: Fire Protection Systems 
Protecting Data Centers," 2019. 

G.1.2.6 IEEE Publications 

IEEE Operations Center, 445 Hoes Lane, Piscataway, NJ 08854-4141. 
IEEE 1635/ASHRAE 21, Guide for the Ventilation and Thermal Management of Batteries for 
Stationary Applications, 2022. 
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G.1.2.7 SFPE Publications 

Society of Fire Protection Engineers, 9711 Washingtonian Boulevard, Suite 380, Gaithersburg, 
MD 20878. 

• Engineering Guide to Performance-Based Fire Protection, Second Edition, 2007. 
• Guidelines for Peer Review in the Fire Protection Design Process, 2009. 
• Bukowski, Richard W., "Risk Considerations for Data Center Fire Protection," Proc 2013 

SFPE Engineering Conference and Expo, Austin, TX, October 26-30, 2013. 
G.1.2.8 Telcordia Publications 

Telcordia Technologies, Inc., One Ericsson Drive, RRC 4A-1060, Piscataway, NJ 08854-4156. 
Telcordia GR-63-CORE, Network Equipment Building System (NEBS)™ Requirements: Physical 
Protection, 2017. 

G.1.2.9 UL Publications 

Underwriters Laboratories Inc., 333 Pfingsten Road, Northbrook, IL 60062-2096. 

• UL 268, Smoke Detectors for Fire Alarm Systems, 2021. 
• UL 723, Test for Surface Burning Characteristics of Building Materials, 2018. 
• UL 60950-1, Information Technology Equipment - Safety - Part 1: General Requirements, 

2019. 
• UL 62368-1, Audio/Video, Information and Communication Technology Equipment - 

Part 1: Safety Requirements, 2021. 
• UL 2755, Outline of Investigation for Modular Data Centers, 2018. 
• UL 2436, Outline of Investigation for Spill Containment for Stationary Acid and Alkaline 

Battery Systems, 2020. 
G.2 Informational References 

(Reserved) 

G.3 References for Extracts in Informational Sections 

• NFPA 1, Fire Code, 2024 edition. 
• NFPA 70®, National Electrical Code®, 2023 edition. 
• NFPA 101®, Life Safety Code®, 2024 edition. 
• NFPA 5000®, Building Construction and Safety Code®, 2024 edition. 
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The copyright in this index is separate and distinct from the copyright in the document that it 
indexes. The licensing provisions set forth for the document are not applicable to this index. This 
index may not be reproduced in whole or in part by any means without the express written 
permission of NFPA. 
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Abandoned Cables 
Definition, 3.3.1 

Administration, Chap. 1 
Application, 1.3, A.1.3 
Equivalency, 1.5 
Purpose, 1.2, A.1.2 
Retroactivity, 1.4 
Scope, 1.1 

Air Space 
Definition, 3.3.2 

Aisle 
Definition, 3.4.1, A.3.4.1 

Aisle Containment 
Definition, 3.4.2, A.3.4.2 

Approved 
Definition, 3.2.1, A.3.2.1 

Authority Having Jurisdiction (AHJ) 
Definition, 3.2.2, A.3.2.2 

Automated Information Storage System (AISS) 
Definition, 3.3.3 

-B- 

Battery Types, Stationary 
Definition, 3.3.4 
Lithium-Ion Battery 
Definition, 3.3.4.1 
Nickel Cadmium (NiCad) Battery 
Definition, 3.3.4.2 
Valve-Regulated Lead-Acid (VRLA) 
Definition, 3.3.4.3, A.3.3.4.3 
Vented (Flooded) 
Definition, 3.3.4.4, A.3.3.4.4 
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Business Interruption 
Definition, 3.3.5 

-C- 

Cold Aisle 
Definition, 3.4.3, A.3.4.3 

Communications Circuit 
Definition, 3.3.6 

Communications Equipment 
Definition, 3.3.7 

Construction of Information Technology Equipment, Chap. 8 
Construction Features, 8.2 
ITE Immersion Cooling System, 8.2.2 
Immersion Cooling Unit Installation, 8.2.2.1 
ITE Immersion Cooling Liquid, 8.2.2.2 
ITE Immersion Cooling Unit - Single-Phase, 8.2.2.3 

ITE, 8.1 
ITE with Integral Battery Backup, 8.3, A.8.3 

Construction Requirements, Chap. 6 
Aisle Containment and Hot Air Collar Systems for ITE, 6.7, A.6.7 
Building Construction, 6.1, A.6.1 
Combustibility of Materials, 6.2, A.6.2 
Limited-Combustible Material, 6.2.2 
Noncombustible Material, 6.2.1 
ITE Area Interior Construction Materials, 6.4 
Location of ITE Area Within the Building, 6.3 
Penetrations and Openings in Fire-Resistant-Rated Enclosures, 6.6 
Raised Floors, 6.5, A.6.5 

-D- 

Definitions, Chap. 3 
Detector 
Definition, 3.3.8 
Heat Detector 
Definition, 3.3.8.1 
Smoke Detector 
Definition, 3.3.8.2 

-E- 

Electronically Interconnected 
Definition, 3.3.9 
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Emergency and Recovery Procedures, Chap. 12 
Damage Control Plan, 12.9, A.12.9 
Emergency Fire Plan, 12.1, A.12.1 
Fire Safety of Firefighters, 12.1.1 
Fire Department Information, 12.1.1.1 
Fire Service Orientation and Information, 12.1.1.2, A.12.1.1.2 
Recovery Procedures Plan, 12.3, A.12.3 

Energy Storage System (ESS) 
Definition, 3.3.10, A.3.3.10 

Explanatory Material, Annex A 

-F- 

Fire Detection for Information Technology Equipment Area Risks and Special Conditions, 
Annex E 
Design Fire Scenarios, E.3 
Introduction, E.1 
References, E.4 
Risk Assessment Objective(s), E.2 

Fire Protection and Detection Equipment, Chap. 9 
Automatic Detection Systems, 9.2, A.9.2 
Automatic Fire Protection Systems, 9.1 
Expansion or Renovations, 9.8 
Gaseous Total Flooding Extinguishing Systems, 9.4 
Hybrid Fire-Extinguishing Systems, 9.5 

In-Building Emergency Responder Communications Enhancement Systems, 9.6, A.9.6 
Portable Extinguishers, 9.3 
Training, 9.7 
Warning Signs, 9.5 
Water Mist Fire Protection Systems, 9.10 
Fire Protection Approaches, Chap. 4 
Fire Protection Approach, 4.1 
Fire Risk Assessment, 4.2 
Telecommunications Risks, 4.3 

Telecommunications Risks for the Private Network, 4.3.1 
Telecommunications Risks for the Public Networks, 4.3.2 

Fire Risk Analysis 
Definition, 3.3.12 

Fire-Resistant-Rated Construction 
Definition, 3.3.11 

G- 
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General Guidance for Gaseous Agent Systems in Information Technology Equipment 
Spaces, Annex D 
Agent Discharge, D.3 
Compatibility to Facility Operation, D.7 
Effectiveness of Fire-Suppressing Agent, D.2 
Gaseous Agents, D.1 

• Chemical Agents, D.1.2 
• Inert Gases, D.1.1 
• Halon 1301 Agent and System Availability, D.6 

Hazard to Personnel, D.5 
Products of Combustion and Products of Extinguishing Agent Breakdown, D.4 

-H- 

Hot Air Collar 
Definition, 3.4.4, A.3.4.4 

Hot Aisle 
Definition, 3.4.5, A.3.4.5 

-I- 

Information Technology Equipment (ITE) 
Definition, 3.3.13, A.3.3.13 

Informational References, Annex H 

Interconnecting Cables 
Definition, 3.3.14 

ITE Area 
Definition, 3.3.15, A.3.3.15 

ITE Immersion Cooling Liquid 
Definition, 3.3.16 

ITE Room 
Definition, 3.3.17 

ITE System 
Definition, 3.3.18, A.3.3.18 

-L- 

Labeled 
Definition, 3.2.3 

Leak Detection System 
Definition, 3.3.19 
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-M- 

Material 
Combustible Material 
Definition, 3.3.20.1 
Definition, 3.8.20 

Limited-Combustible Material 
Definition, 3.3.20.2 

Maximum Allowable Quantity (MAQ) 
Definition, 3.3.20.3, A.3.3.20.3 

Noncombustible Material 
Definition, 3.3.20.4 

Materials and Equipment Permitted in the Information Technology Equipment Area, Chap. 
7 
General, 7.1 
General Storage, 7.3 
Storage in Battery Rooms, 7.3.4 
Record Storage, 7.2 

Modular Data Center (MDC) 
Definition, 3.3.21, A.3.3.21 

Modular Data Centers, Chap. 13 
Construction Requirements, 13.6 
Emergency and Recovery Procedures, 13.12 
Fire Protection and Detection Equipment, 13.9 
Fire Protection Approaches, 13.4 
General, 13.1 
Materials and Equipment Permitted in Modular Data Centers, 13.7 
Records Kept or Stored in Modular Data Centers, 13.10 
Utilities, 13.11, A.13.11 

-O- 

Off-Gas 
Definition, 3.3.22 

Optical Fiber Cable 
Definition, 3.3.23 

-P- 

Performance Test Procedures for Early Fire Detection Systems, Annex F 
Heated Wire Test, F.2 
General, F.2.1 
Test Apparatus, F.2.2 
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• Power Supply and Leads, F.2.2.3 
• Stopwatch, F.2.2.4 
• Wire, F.2.2.1 
• Wire Mounting, F.2.2.2 

Test Procedure, F.2.3 

• Connection, F.2.3.8 
• Detector Programming, F.2.3.2 
• Mounting, F.2.3.6 
• Pass/Fail Criteria, F.2.3.11 
• Positioning, F.2.3.4 
• Repositioning, F.2.3.5 
• Setting, F.2.3.7 
• Test, F.2.3.9 
• Test Considerations, F.2.3.1 
• Test Locations, F.2.3.3 
• Test Sequence, F.2.3.10 

Introduction, F.1 

• Objectives, F.1.2 
• Scope, F.1.1 

Lactose-Potassium Chlorate Test, F.3 

• Description, F.3.1 
• Pass/Fail Criteria, F.3.5 
• Procedure, F.3.3 

o Detector Programming, F.3.3.1 
o Placement, F.3.3.4 
o Preparation, F.3.3.3 
o Test, F.3.3,5 
o Test Locations, F.3.3.2 

• Test Apparatus, F.3.2 
o Crucible or Open Cup, F.3.2.1 
o Igniter, F.3.2.5 
o Ignition Mixture, F.3.2.6 
o Scale, F.3.2.3 
o Stopwatch, F.3.2.4 
o Support, F.3.2.2 

• Test Sequence, F.3.4 

 

Performance-Based Design Approach, Chap. 5 

• Design Brief, 5.6, A.5.6 
• Final Determination, 5.8 
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• General, 5.1 
• Goals and Objectives, 5.2 
• Independent Review, 5.7, A.5.7 
• Maintenance of Design Features, 5.9 
• Performance Criterion, 5.3 
• Qualifications, 5.5, A.5.5 
• Stakeholders, 5,4 

 

Plenum 

Definition, 3.3.24 

 

-R- 

Raceway 

• Definition, 3.3.25, A.3.3.25 

Raised Floor 

• Definition, 3.3.26, A.3.3.26 

Records 

• Definition, 3.3.27 
• Important Records 

o Definition, 3.3.27.1 
• Vital Records 

o Definition, 3.3.27.2 

Records Kept or Stored in Information Technology Equipment Rooms, Chap. 10 

• Protection Required for Records Within the ITE Room, 10.1, A.10.1 
• Records Stored Outside the ITE Room, 10.2 

 

Referenced Publications, Chap. 2 

Remote Disconnect Control 

• Definition, 3.3.28 

 

Risk Considerations, Business Interruption, and Temperature Considerations, Annex C 

• Business Interruption, C.2 
• Risk Considerations, C.1 
• Temperature Considerations, C.3 
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-S- 

Separate Fire Division 

• Definition, 3.3.29 

Shall 

• Definition, 3.2.5 

Should 

• Definition, 3.2.6 

Standard 

• Definition, 3.2.7 

Support Equipment 

• Definition, 3.3.30, A.3.3.30 

 

-T- 

Thermal Runaway 

• Definition, 3.3.31 

 

Uninterruptible Power Supply (UPS) 

Definition, 3.3.32 

Utilities, Chap. 11 

• Coolant Systems, 11.2, A.11.2 
• Electrical Service, 11.3, A.11.3 
• Heating, Ventilating, and Air Conditioning (HVAC), 11.1 
• Supply Circuits and Interconnecting Cables, 11.4 
• Abandoned Cables, 11.4.3, A.11.4.3 
• Disconnecting Means, 11.4.5 
• Installed Circuits and Cables Identified for Future Use, 11.4.4 
• Interconnecting Cables, 11.4.1 
• Marking, 11.4.6 

Uninterruptible Power Supplies (UPSs), 11.5 

• Batteries, 11.5.2 
o Environment, 11.5.2.2 
o Labels, 11.5.2.3 
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o Location and Occupancy Separation, 11.5.2.1 
o Seismic Protection, 11.5.2.5 
o Signs, 11.5.2.4 
o Smoke Detection, 11.5.2.6 

• Lead-Acid and Nickel-Cadmium Batteries, 11.5.3 
o General, 11.5.3.1 
o Safety Features, 11.5.3.2 

▪ Neutralization, 11.5.3.2.4 
▪ Safety Venting, 11.5.3.2.1 

▪ Nonrecombinant Batteries, 11.5.3.2.1.1 
▪ Recombinant Batteries, 11.5.3.2.1.2 

o Signs, 11.5.3.2.6 
o Spill Control, 11.5.3.2.3 
o Thermal Runaway, 11.5.3.2.2 
o Ventilation, 11.5.3.2.5, A.11.5.3.2.5 

Other Battery Types, 11.5.4, A.11.5.4 

• Lithium-Ion Batteries, 11.5.4.1, A.11.5.4.1 

UPS Systems, 11.5.1 

-W- 

What to Do in the First 24 Hours for Damaged Electronic Equipment and Magnetic Media, 
Annex B 

• Smoke Damage, B.3 
• Tape/Disk Drive, B.5 
• Water Damage, B.4 

 

-Z- 

Zone 

• Definition, 3.3.33 
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Sequence of Events for the Standards Development Process 

Once the current edition is published, a Standard is opened for Public Input. 

Step 1 - Input Stage 

• Input accepted from the public or other committees for consideration to develop the 
First Draft. 

• Technical Committee holds First Draft Meeting to revise Standard (23 weeks); Technical 
Committee(s) with Correlating Committee (10 weeks). 

• Technical Committee ballots on First Draft (12 weeks); Technical Committee(s) with 
Correlating Committee (11 weeks). 

• Correlating Committee First Draft Meeting (9 weeks). 

• Correlating Committee ballots on First Draft (5 weeks). 

• First Draft Report posted on the document information page. 

Step 2 - Comment Stage 

• Public Comments accepted on First Draft (10 weeks) following posting of First Draft 
Report. 

• If Standard does not receive Public Comments and the Technical Committee chooses 
not to hold a Second Draft meeting, the Standard becomes a Consent Standard and is 
sent directly to the Standards Council for issuance (see Step 4). 

• Technical Committee holds Second Draft Meeting (21 weeks); Technical Committee(s) 
with Correlating Committee (7 weeks). 

• Technical Committee ballots on Second Draft (11 weeks); Technical Committee(s) with 
Correlating Committee (10 weeks). 

• Correlating Committee Second Draft Meeting (9 weeks). 

• Correlating Committee ballots on Second Draft (8 weeks). 

• Second Draft Report posted on the document information page. 

Step 3 - NFPA Technical Meeting 

• Notice of Intent to Make a Motion (NITMAM) accepted (5 weeks) following the posting of 
Second Draft Report. 

• NITMAMs are reviewed and valid motions are certified by the Motions Committee for 
presentation at the NFPA Technical Meeting. 

• NFPA membership meets each June at the NFPA Technical Meeting to act on Standards 
with "Certified Amending Motions" (certified NITMAMs). 
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• Committee(s) vote on any successful amendments to the Technical Committee Reports 
made by the NFPA membership at the NFPA Technical Meeting. 

Step 4 - Council Appeals and Issuance of Standard 

• Notification of intent to file an appeal to the Standards Council on Technical Meeting 
action must be filed within 20 days of the NFPA Technical Meeting. 

• Standards Council decides, based on all evidence, whether to issue the standard or to 
take other action. 

Notes 

1. Time periods are approximate; refer to published schedules for actual dates. 
2. Annual revision cycle documents with certified amending motions take approximately 

101 weeks to complete. 
3. Fall revision cycle documents receiving certified amending motions take approximately 

141 weeks to complete. 
 

Committee Membership Classifications 

The following classifications apply to Committee members and represent their principal 
interest in the activity of the Committee. 

1. M Manufacturer: A representative of a maker or marketer of a product, assembly, or 
system, or portion thereof, that is affected by the standard. 

2. U User: A representative of an entity that is subject to the provisions of the standard or 
that voluntarily uses the standard. 

3. IM Installer/Maintainer: A representative of an entity that is in the business of installing 
or maintaining a product, assembly, or system affected by the standard. 

4. L Labor: A labor representative or employee concerned with safety in the workplace. 

5. RT Applied Research/Testing Laboratory: A representative of an independent testing 
laboratory or independent applied research organization that promulgates and/or 
enforces standards. 

6. E Enforcing Authority: A representative of an agency or an organization that 
promulgates and/or enforces standards. 

7. I Insurance: A representative of an insurance company, broker, agent, bureau, or 
inspection agency. 

8. C Consumer: A person who is or represents the ultimate purchaser of a product, 
system, or service affected by the standard, but who is not included in (2). 

9. SK Special Expert: A person not representing (1) through (8) and who has special 
expertise in the scope of the standard or portion thereof. 



NFPA 75 Rev 2024 by Faraz Shabake Karno 

107 
 

Notes 

NOTE 1: "Standard" connotes code, standard, recommended practice, or guide. 

NOTE 2: A representative includes an employee. 

NOTE 3: While these classifications will be used by the Standards Council to achieve a balance 
for Technical Committees, the Standards Council may determine that new classifications of 
member or unique interests need representation in order to foster the best possible 
Committee deliberations on any project. In this connection, the Standards Council may make 
such appointments as it deems appropriate in the public interest, such as the classification of 
"Utilities" in the National Electrical Code Committee. 

NOTE 4: Representatives of subsidiaries of any group are generally considered to have the 
same classification as the parent organization. 

 

Submitting Public Input / Public Comment Through the Online Submission System 

Following the publication of the current edition of an NFPA standard, the development of the 
next edition begins, and the standard is open for Public Input. 

Submit a Public Input 

NFPA accepts Public Input on documents through the online submission system at 
www.nfpa.org. To use the online submission system: 

• Choose a document from the List of NFPA codes & standards or filter by Development 
Stage for "codes accepting public input." 

• Once on the document page, select the "Next Edition" tab. 
• Choose the link "The next edition of this standard is now open for Public Input." You will be 

asked to sign in or create a free online account with NFPA before using this system. 
• Follow the online instructions to submit your Public Input (see www.nfpa.org for detailed 

instructions). 
• Once a Public Input is saved or submitted in the system, it can be viewed on the "My 

Profile" page by selecting the "My Public Inputs/Comments/NITMAMs" section. 
 
Submit a Public Comment 

Once the First Draft Report becomes available, there is a Public Comment period. Any 
objections or further related changes to the content of the First Draft must be submitted at the 
Comment Stage. To submit a Public Comment, follow the same steps as explained for the 
submission of Public Input. 

Other Resources Available on the Document Information Pages 

Header: 
View document title and scope, access to ur codes and standards or NFCSS subscription, and 
sign up to receive email alerts. 

http://www.nfpa.org/
http://www.nfpa.org/


NFPA 75 Rev 2024 by Faraz Shabake Karno 

108 
 

Current & Prior Editions: 
Research current and previous edition information. 

Next Edition: 
Follow the committee's progress in the processing of a standard in its next revision cycle. 

Technical Committee: 
View current committee rosters or apply to a committee. 

Ask a Technical Question: 
For members, officials, and AHJs to submit standards questions to NFPA staff. Our Technical 
Questions Service provides a convenient way to receive timely and consistent technical 
assistance when you need to know more about NFPA standards relevant to your work. 

News: 
Provides links to available articles and research and statistical reports related to our 
standards. 

Purchase Products & Training: 
Discover and purchase the latest products and training. 

Related Products: 
For NARA Free Access. View related publications, training, and other resources available for 
purchase. 
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Information on the NFPA Standards Development Process 

I. Applicable Regulations. The primary rules governing the processing of NFPA standards 
(codes, standards, recommended practices, and guides) are the NFPA Regulations Governing 
the Development of NFPA Standards (Regs). Other applicable rules include NFPA Bylaws, 
NFPA Technical Meeting Convention Rules, NFPA Guide to the Conduct of Participants in the 
NFPA Standards Development Process, and the NFPA Regulations Governing Petitions to the 
Board of Directors from Decisions of the Standards Council. Most of these rules and 
regulations are contained in the NFPA Standards Directory. For copies of the Directory, 
contact Codes and Standards Administration at NFPA headquarters; all these documents are 
also available on the NFPA website at “www.nfpa.org/regs.” 

II. Technical Committee Report. The Technical Committee Report is defined as “the Report 
of the responsible Committee(s), in accordance with the Regulations, in preparation of a new 
or revised NFPA Standard.” The Technical Committee Report is in two parts and consists of the 
First Draft Report and the Second Draft Report. (See Regs at Section 1.4.) 

III. Step 1: First Draft Report. The First Draft Report is defined as “Part one of the Technical 
Committee Report, which documents the Input Stage.” The First Draft Report consists of the 
First Draft, Public Input, Committee Input, Committee and Correlating Committee 
Statements, Correlating Notes, and Ballot Statements. (See Regs at 4.2.5.2 and Section 4.3.) 
Any objection to an action in the First Draft Report must be raised through the filing of an 
appropriate Comment for consideration in the Second Draft Report or the objection will be 
considered resolved. (See Regs at 4.3.1(b).) 

IV. Step 2: Second Draft Report. The Second Draft Report is defined as “Part two of the 
Technical Committee Report, which documents the Comment Stage.” The Second Draft 
Report consists of the Second Draft, Public Comments with corresponding Committee Actions 
and Committee Statements, Correlating Notes and their respective Committee Statements, 
Committee Comments, Correlating Revisions, and Ballot Statements. (See Regs at 4.2.5.2 and 
Section 4.4.) The First Draft Report and the Second Draft Report together constitute the 
Technical Committee Report. Any outstanding objection following the Second Draft Report 
must be raised through an appropriate Amending Motion at the NFPA Technical Meeting or the 
objection will be considered resolved. (See Regs at 4.4.7(b).) 

V. Step 3a: Action at NFPA Technical Meeting. Following the publication of the Second Draft 
Report, there is a period during which those wishing to make proper Amending Motions on the 
Technical Committee Reports must signal their intent by submitting a Notice of Intent to Make 
a Motion (NITMAM). (See Regs at 4.5.2.) Standards that receive notice of proper Amending 
Motions (Certified Amending Motions) will be presented for action at the annual June NFPA 
Technical Meeting. At the meeting, the NFPA membership can consider and act on these 
Certified Amending Motions as well as follow-up Amending Motions, that is, motions that bring 
the meeting necessary as a result of a previous successful Amending Motion. (See 4.5.3.2 
through 4.5.3.6 and Table 1, Column 4.5 of Regs for a summary of the available Amending 
Motions and who may make them.) Any outstanding objection following action at an NFPA 
Technical Meeting (and any further Technical Committee consideration following successful 
Amending Motions, see Regs at 4.5.3.7 through 4.6.5.) must be raised through an appeal to the 
Standards Council or it will be considered resolved. 
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VI. Step 3b: Documents Forwarded Directly to the Council. Where no NITMAM is received 
and certified in accordance with the Technical Meeting Convention Rules, the standard is 
forwarded directly to the Standards Council for action on issuance. Objections are deemed to 
be resolved for these documents. (See Regs at 4.5.2.5.) 

VII. Step 4a: Council Appeals. Anyone can appeal to the Standards Council concerning 
procedural or substantive matters related to the development, content, or issuance of any 
document of the NFPA or on matters within the purview of the authority of the Council, as 
established by the Bylaws and as determined by the Board of Directors. Such appeals must be 
in written form and filed with the Secretary of the Standards Council (see Regs at Section 1.6). 
Time constraints for filing an appeal must be in accordance with 1.6.2 of the Regs. Objections 
are deemed to be resolved if not pursued at this level. 

VIII. Step 4b: Document Issuance. The Standards Council is the issuer of all documents (see 
Article 8 of Bylaws). The Council acts on the issuance of a document presented for action at an 
NFPA Technical Meeting within 75 days from the date of the recommendation from the NFPA 
Technical Meeting, unless this period is extended by the Council (see Regs at 4.7.2). For 
documents forwarded directly to the Standards Council, the Council acts on the issuance of 
the document at its next scheduled meeting, or at such other meetings as the Council may 
determine (see Regs at 4.5.2.5 and 4.7.4). 

IX. Petitions to the Board of Directors. The Standards Council has the delegated 
responsibility for the administration of the codes and standards development process and the 
issuance of documents. However, where extraordinary circumstances requiring the 
intervention of the Board of Directors exist, the Board of Directors may take any action 
necessary to fulfill its obligations to preserve the integrity of the codes and standards 
development process and maintain the principles of the NFPA. The rules for such Petitions to 
the Board are found in the Regulations Governing Petitions to the Board of Directors from 
Decisions of the Standards Council and in Section 1.7 of the Regs. 

X. For More Information. The program for the next NFPA Technical Meeting (as well as the 
NFPA website as information becomes available) should be consulted for the date on which 
each report scheduled for consideration at the meeting will be presented. To view the First 
Draft Report and Second Draft Report as well as information on NFPA rules and for up-to-date 
information on schedules and Standards Development, contact NFPA’s codes and standards 
administration or visit the NFPA website (www.nfpa.org/docinfo) or contact NFPA Codes and 
Standards Administration at 617-984-7246. 
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