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1 Organization and responsibilities/组织机构及职责
1.1  Chief in charge: Head of zone 4  Zhao Shuyong  
总负责人：炼油四部部长  赵树勇

Main duty:The general manager is responsible for the work of each professional group in the heating and oven furnace operation, and issues the operation instructions to the main operations in the heating and oven furnace operation. The decision-making and solution for difficulties and doubts during text run. The general responsible person is responsible for the superior leadership.

主要职责：总负责人全面负责煮炉、烘炉作业中各专业组工作，对煮炉、烘炉作业过程主要接点下达作业指令，决策和解决试车中产生难点疑点，总负责人对上级领导负责。

1.2  Process director:process deputy head of zone 4  Cao Zhiqiu

工艺负责人：炼油四部工艺副部长  曹智秋

Main duty:responsible for the comprehensive coordination of the process technology of the heating and oven furnace operation, give command of the operation, and the operation instructions issued by the steps, comprehensively monitor the progress of the operation of the heating and oven furnace.

主要职责：负责煮炉、烘炉作业现场工艺技术全面协调，作业指挥工作，按接点下达作业指令，全面监控煮炉、烘炉作业现场作业工作进度。　

1.3  Equipment director:equipment deputy head of zone 4  Bian Xiaofeng

设备组负责人：炼油四部设备副部长   卞晓峰

Main duty: Cooperate with the heat and oven furnace operation to organize and coordinate the maintenance person support, coordinate the equipment problems in the heat and oven furnace operation, and propose solutions. During the operation, the monitoring of the operation equipment is guided.

主要职责：配合煮炉、烘炉作业负责保运力量组织与协调，对煮炉、烘炉作业中出现设备问题进行协调并提出解决方案，煮炉、烘炉作业期间指导对运行设备的监控。 

1.4   HSE director:HSE engineer of zone 4  Xu Wenjun

HSE负责人：炼油部HSE工程师  许文军

Main duty: The main tasks of the safety and environmental protection group: organize the implementation of safety, fire protection, occupational health protection and measures during the operation of the heat and oven furnace, equipped with PPE, supervise the safety of the operation process and environmental protection. Violation of the rules should be stopped in a timely manner, and if necessary, the right to stop the operation.

主要职责：安全环保保卫组的主要任务：组织落实煮炉、烘炉作业期间的安全、消防、职业卫生防护及措施，配备劳动保护用品，监管作业过程安全、环保执行情况，对于作业过程中出现违章现象要及时制止，必要时有权提出停止作业。 
2 The purpose and conditions of heating and oven furnace/煮炉、烘炉的目的及具备条件
2.1 The purpose of heating furnace/煮炉的目的

(1)  During the manufacturing, transportation and installation process, the inner wall of the heating surface of the boiler will be contaminated by oil and dirt, and rust will be generated by oxidative corrosion. The accumulation of these pollutants on the heated surface will affect heat transfer.

在制造、运输及安装过程中，锅炉受热面内壁会受到油垢等杂物的污染，会有氧化腐蚀产生铁锈，这些污物积聚在受热面上会影响传热。

(2)  Oils and silicides can contaminate steam quality. Oil and organic compounds can cause steam and water to rise together. Decomposed materials can also corrode metal heating surfaces. Therefore, the heating furnace operation is used to ensure steam quality and safe and normal operation of the boiler,so the waste heat boiler can be normally put into operation and long-cycle operation to ensure that the waste heat boiler produces qualified steam.

油类和硅化物等物质会污染蒸汽品质，油污及有机化合物会引起汽水共腾，分解后的物质还会腐蚀金属受热面等，因此进行煮炉，以保证蒸汽品质及锅炉安全正常运行，确保废热锅炉正常投用和长周期运行，保证废热锅炉产出合格的蒸汽。

(3)  In order to remove the rust, oil and other impurities and deposits on the heated surface of the main waste heat-boiler (1093-E303, 1093-E403) and the incinerator waste heat-boiler (1093-E318, 1093-E418), To reduce the corrosion of the heated surface and improve the quality of the boiler water and steam. The chemical agent cleaning method should be used to remove the dirt before the boiler is put into operation.
为了清除主蒸汽发生器(1093-E303、1093-E403)和焚烧炉蒸汽发生器(1093-E318、1093-E418)水汽系统内受热面部分的铁锈、油污等各种杂质和附着物，减少受热面的腐蚀，提高锅炉水和蒸汽的品质，锅炉投入运行前应采用化学清洗的方法清除这些污物。

(4)  Investigate the construction quality and design of the waste heat system. 
考察废热系统施工质量及设计情况。

(5)  Make the operator familiar with the process flow of the unit, as well as the structure, performance and operation of each heat exchanger, laying the foundation for future normal production.

使操作人员熟悉装置工艺流程，以及各换热器结构、性能和操作情况，为以后的正常开工生产打好基础。 
2.2 The purpose of oven furnace/烘炉的目的
(1) Remove the adsorbed water and crystal water contained in the refractory material in the new heating furnace to prevent the water from rapidly evaporating during the heating process, thereby destroying the lining, sintering the refractory material, and increasing the strength and service life of the refractory material.

脱除新建加热炉中耐火材料所含吸附水和结晶水，防止在升温过程中水份急剧蒸发使衬里遭到破坏，同时烧结耐火材料，增加耐火材料强度和使用寿命。

(2) Test whether the design and construction quality of the reactor can meet the production needs.
考验反应炉的设计和施工质量能否满足生产需要。

(3) Investigate whether the burner, igniter, flame monitor, etc. of the reactor are flexible and easy to use; at the same time, whether the equipment, instruments and various process parameters can meet the design requirements.

考察考察反应炉的烧嘴、点火枪、火焰监测器等是否灵活好用；同时考察设备、仪表及各工艺参数能否达到设计要求。

(4) Investigate whether the thermal expansion of the reactor support is normal. 
考察反应炉支座热膨胀状况是否正常。

(5) Conducting post training, improving the actual operation ability of operators, and laying a good foundation for future normal production.

进行岗位练兵，提高操作人员的实际操作能力，为以后的正常开工生产打好基础。

2.3 The conditions of heating furnace/煮炉应具备的条件

(1) The unit has been flushed, purged, and airtight. 
装置已冲洗、吹扫、气密合格。

(2) All infrastructure projects and rectification projects have been completed and have been accepted.
所有基建工程及整改项目全部完成，并已验收。

(3) The field test of various electrical appliances, instruments and DCS and SIS has been completed. 
各电器、仪表及DCS、SIS现场试验已经完成。

(4) Remove all debris from the heating site, keep the ground clean and the passage is smooth. 清除煮炉现场全部杂物，保持地面整洁，通道畅通。

(5) The MBW,LBW system and the steam system are flushed with water, and the water pressure test is completed. 
中、低压除氧水系统和蒸汽系统水冲洗合格，水压试验完毕。

(6) The single machine text running of all equipment is qualified. 
所有设备的单机试运合格。

(7) Temperature, flow, pressure, liquid level and other instruments of main waste heat boilers, sulfur condensing coolers, and incinerator waste heat boilers are available for use. 
余热锅炉、硫磺冷凝冷却器、蒸汽发生器等温度、流量、压力、液位等仪表具备投用条件。

(8) The analysis station is ready to quickly and timely sample and analyze as needed. 
分析站已作好准备，根据需要能快速及时取样分析。

(9) After the installation of the boiler body is completed and passed the inspection, the defects found have been eliminated; the dosing, sampling pipelines and machinery have all been installed and have been qualified; boiler auxiliary equipment (water level gauge, pressure gauge, safety gate), water supply system, discharge and other safety accessories are in good condition and can be put into operation after the text run is normal; The dosing system in the furnace is in good condition, and the dosing metering pump and the furnace water sampling device have passed the text run operation and have the conditions for commissioning, and the test and analysis conditions are available.

锅炉本体安装结束并通过验收检查，发现的缺陷已消除；加药、取样管路及机械已全部安装结束并已调试合格；锅炉的附属设备（水位计、压力表、安全门）、给水系统、排放系统及其他安全附件完好，并经试运转正常可投用；炉内加药系统完好，加药计量泵及炉水取样装置经试运合格已具备投运条件，化验分析条件具备。

(10) Operators and tools are available. After the personnel who participate in the boiler are determined, it is necessary to clearly define the division of labor and familiarize them with the main points of the boiler. Prepare protective equipment such as rubber gloves, protective glasses, and masks before heating. Clear water, first aid medicine and gauze should be provided at the operation site for emergency use.

操作人员及工器具均具备，参加煮炉的人员确定之后，要明确分工，使之熟悉煮炉要点。在煮炉之前，要将胶手套、防护眼镜、口罩等防护用品准备齐全。操作地点应备有清水、急救药品和纱布，以备急用。

(11) There is a sink in the dispensing area, and 2% boric acid solution and 2% potassium permanganate solution, mercurochrome, gauze, cotton wool, etc. are prepared. 
配药处有洗手池，并准备2%硼酸溶液和2%高锰酸钾溶液、红药水、纱布、药棉等。

(12) The operation plan should be technically delivered and put on the wall to prepare the operation record of the boiler. 操作方案要进行技术交底，并上墙，准备好煮炉操作记录。

2.4 The conditions of oven furnace/烘炉应具备的条件

(1) Confirm that the main furnace, reactor, hydrogenation reactor, incinerator, stack and related equipment have been completed and qualified. 
确认制硫炉、制硫反应器、加氢反应器、尾气炉、烟囱及有关设备已经竣工并验收合格。
(2) “Three inspections and four confirmations” issues has been processed, and the safety valve has been installed. 
装置“三查四定”尾项已处理完毕，安全阀已安装完毕。

(3) The insulation work of the device has been completed. 
装置保温工作已完成。

(4) After the refractory lining masonry work is completed, it passes through a low temperature oven furnace. 
耐火衬里砌筑工程完毕后，并经过低温烘炉。
(5) The instrument and the interlocking system of train Ⅱ main furnace and incinerators has been commissioned and can guarantee the needs of the oven. The igniter has been tested and tested to ensure its performance is good and ready for use.
仪表及二系列制硫炉和焚烧炉的联锁系统已调试完毕并能保证烘炉需要，点火枪已经检测、试验，确保其性能良好，待用。
(6) The waste heat boiler heating is finished, and the dosing facility has the conditions for use. 废热锅炉煮炉结束，加药设施具备投用条件
(7) Remove the BL FG blind-plate according to the blind plate diagram and check the signature. 按照盲板图将燃料气线界区盲板拆除，并检查确认签字。
(8) TheFG, steam, NG, and IA have been purged and pressure tested, and the fuel system has been replaced by N2. 
燃料气线、蒸汽线、氮气、仪表风已吹扫贯通、试压合格，燃料系统已用Ｎ2置换合格。
(9) The main blower and the incinerator furnace fan are completed and the conditions of use are met. 
制硫炉鼓风机、尾气炉风机试车完毕，达到使用条件。
(10) Fire-fighting water systems, oily sewage systems, circulating water systems, PW systems and PA systems have been put into normal use. 
消防水系统、含油污水系统、循环水系统、新鲜水系统和非净化风系统已经投用正常。
(11) The operation plan is to carry out technical delivery, operation plan, oven heating furnace curve on the wall, and prepare the operation record of the boiler. 
操作方案要进行技术交底，操作方案、烘炉升温曲线上墙，准备好煮炉操作记录。

(12) Various rules and regulations such as post responsibility system, handover shift system, and patrol inspection system have been formulated, and the text run operation organization has been established. 
岗位责任制、交接班制、巡回检查制等各项规章制度已制订出，试运组织机构已成立。

2.5 Inspection before heating furnace/煮炉前的检查
See "checklist before heating" 见“煮炉前检查表”

checklist before heating/煮炉前检查表

	NO.序号
	Check contents/检查内容
	Problems/存在问题
	Inspector 检查人
	Date 

日期

	1、 
	Check whether the two main furnaces, incinerator furnaces, and related equipment are all closed, and all kinds of accessories on the equipment are installed in place. 检查二列制硫炉、尾气炉、有关设备是否是否全部封闭，设备上各类附件全部安装就位
	
	
	

	2、 
	Whether the safety valve is used 安全阀是否投用
	
	
	

	3、 
	The boiler equipment and process pipeline have been insulated  煮炉设备、工艺管线已经保温完毕
	
	
	

	4、 
	Does DCS and field instrumentation meet the requirements of heating boiler? DCS及现场仪表投用是否满足煮炉要求
	
	
	

	5、 
	Whether MBW and boiler steam is introduced, does it meet the requirements? 中压除氧水、煮炉蒸汽是否引入，是否满足煮炉要求
	
	
	

	6、 
	Whether the PPE are prepared well? 
劳防用品是否配置到位
	
	
	

	7、 
	The dosing device is in good use.加药装置投用完好。
	
	
	

	8、 
	Chemical agent of heating furnace is ready at site.
煮炉药剂已经送至现场
	
	
	


2.6 Inspection before oven furnace/烘炉前的检查

See "checklist before oven" 见“烘炉前检查表”

checklist before oven/烘炉前检查表

	NO.序号
	Check contents/检查内容
	Problems/存在问题
	Inspector 检查人
	Date 

日期

	1、 
	Check whether the main furnace,incinerator, reactor, hydrogenation reactor, stack and related equipment are all closed, and all kinds of accessories on the equipment are installed in place. 检查制硫炉、制硫反应器、加氢反应器、尾气炉、烟囱及有关设备是否全部封闭，设备上各类附件全部安装就位
	
	
	

	2、 
	Whether the safety valve and flame monitor is used
安全阀、火焰监视器是否投用
	
	
	

	3、 
	The boiler equipment and process pipeline have been insulated  煮炉设备、工艺管线已经保温完毕
	
	
	

	4、 
	After the refractory lining work is completed, and the low temperature oven furnace is passed
耐火衬里砌筑工程完毕后，并经过低温烘炉
	
	
	

	5、 
	Does DCS and field instrumentation meet the requirements of oven furnace? DCS及现场仪表投用是否满足烘炉要求，DCS及SIS联调完毕并能保证烘炉需要
	
	
	

	6、 
	Whether MBW and boiler steam is introduced, does it meet the requirements? 中压除氧水、燃料气、氮气引入，是否满足烘炉要求
	
	
	

	7、 
	Is the oven furnace process correct?
烘炉流程设置是否正确
	
	
	

	8、 
	The main blower and the incinerator blower have been tested and the conditions of use have been met. The fan interlock system meets the fan protection.
制硫炉鼓风机、尾气炉风机试车完毕，达到使用条件，风机联锁系统满足风机保护
	
	
	

	9、 
	On-site pressure gauge, glass plate, thermometer are in good condition and put into use; 现场压力表、玻璃板、温度计完好并投用；导管冲洗干净
	
	
	


2.7 Chemical agents of heating furnace/煮炉所需药剂

See "chemical agents of heating dosage form" 见“煮炉药剂用量表”

chemical agents of heating dosage form/煮炉药剂用量表

	NO.序号
	Item NO.
位号
	Volume
容积m3
	NaOH
	Na3PO4

	
	
	
	NaOH dosage
用量Kg
	20%solution
20%溶液Kg
	Na3PO4  dosage Na3PO4用量Kg
	20%solution
20%溶液Kg

	1
	1093E303
	26
	78
	390
	78
	390

	2
	1093E318
	15
	45
	225
	45
	225

	3
	1093E403
	26
	78
	390
	78
	390

	4
	1093E418
	15
	45
	225
	45
	225

	
	Total/总计
	82
	246
	1230
	246
	1230


2.8 Utility material requirements of heating furnace/煮炉公用工程物料需求

See "utility material requirements of heating furnace form" 见“煮炉公用工程物料需求表”

Utility material requirements of heating furnace form/煮炉公用工程物料需求表

	Name/名称
	Dosage/消耗量
	Unit/单位
	Time/时间

	MBW/中压除氧水
	1
	t/h
	Consumed when heating furnace, 10 days totally 煮炉时消耗，共计10天

	CS CR/循环水
	2
	t/h
	Consumed when heating furnace, 10 days totally 煮炉时消耗，共计10天

	LS/1.0MPa蒸汽
	10
	t/h
	Consumed when heating furnace, 10 days totally 煮炉时消耗，共计10天


2.9 Utility material requirements of oven furnace/烘炉公用工程物料需求

See "utility material requirements of oven furnace form" 见“烘炉公用工程物料需求表”

Utility material requirements of oven furnace form/烘炉公用工程物料需求表

	Name/名称
	Dosage/消耗量
	Unit/单位
	Time/时间

	MBW/中压除氧水
	42
	t/h
	Consumed when oven furnace, 10 days totally 烘炉时消耗，共计10天

	CS CR/循环水
	2
	t/h
	Consumed when oven furnace, 10 days totally 烘炉时消耗，共计10天

	IA/净化风
	100
	Nm3/h
	Consumed when oven furnace, 10 days totally 烘炉时消耗，共计10天

	NG/氮气
	100
	Nm3/h
	Ignition purge, short-term consumption 点火吹扫用，短时间消耗

	FG/燃料气
	2.4
	t/h
	Consumed when oven furnace, 10 days totally 烘炉时消耗，共计10天


2.10 Item requirements of heating and oven furnace/煮炉、烘炉期间物品需求

See "item requirements of heating and oven furnace form" 见“煮炉、烘炉期间物品需求表”

Item requirements of heating and oven furnace form/煮炉、烘炉期间物品需求表

	Name/名称
	Quantity/数量
	Unit/单位

	F wrench (large, medium and small)
F扳手（大、中、小）
	8
	Pcs/件

	Walkie talkie/对讲机
	4
	Pcs/台

	Dust mask/防尘口罩
	30
	Pcs/只

	Red cordon line/红色警戒线
	100
	Pcs/米

	Rubber gloves/橡胶手套
	20
	Pcs/副

	High tube rain shoes/高筒雨鞋
	Already equipped已经配置
	

	Portable light/便携灯
	4
	Pcs/台

	Isolated sign/隔离标志牌
	Several/若干
	


3 Heat furnace operations/煮炉操作
3.1 Heat furnace steps/煮炉步骤
(1) Calibrate field instruments, such as pressure gauges and level gauges related for heating boiler.
校准现场仪表，如与煮炉有关各压力表、液位计等。
(2) Rinse the main waste heat boiler (1093-E303) and the incinerator waste heat boiler (1093-E318) repeatedly with BW, see no rust, impurities, etc., stop cleaning, and establish the steam drum level to 50%.
用除氧水反复冲洗主蒸汽发生器(1093-E303)、焚烧炉蒸汽发生器(1093-E318)，见无锈蚀物、杂质等，停止清洗，建立汽包液位至50%。
(3) Weigh 123Kg of solid sodium hydroxide into the dosing tank, open the BW valve to the dosing tank, feed water until the on-site liquid level gauge 70%, start-up the stirrer to stir, and after the NaOH is completely dissolved, start-up the dosing pump to 1093-E303, 1093-E318 injection solution 390Kg (about 32% dosing tank level) and 225Kg (about 18% dosing tank level) respectively.
称取固体氢氧化钠123Kg投入加药罐，打开除氧水至加药罐阀门，加水至现场液位计70%，启动搅拌器搅拌，待NaOH全部溶解后，启动加药泵分别向1093-E303、1093-E318注入溶液390Kg（约32%加药罐液位）和225Kg（约18%加药罐液位）。 
(4) Weigh 123Kg of solid Trisodium phosphate into the dosing tank, open the BW valve to the dosing tank, feed water until the on-site liquid level gauge 50%, start-up the stirrer to stir, and after the Na3PO4 is completely dissolved, start-up the dosing pump to 1093-E303, 1093-E318 injection solution 390Kg (about 32% dosing tank level) and 225Kg (about 18% dosing tank level) respectively.
称取固体磷酸三钠123Kg投入加药罐，打开除氧水至加药罐阀门，加水至现场液位计50%， 启动搅拌器搅拌，待Na3PO4全部溶解后，启动加药泵分别向1093-E303、1093-E318注入溶液390Kg（约32%加药罐液位）和225Kg（约18%加药罐液位）。 

(5) Analyze furnace drain water alkalinity is not less than 47 mg-N / l, phosphate is not less than 500mg / l, if the above indicators are not met, need to dose.
分析炉水碱度不小于47 mg-N/l、磷酸根不小于500mg/l，如未达到上述指标则需加药。

(6) The furnace water should be sampled and analyzed every 2 hours during the heating process to analyze the alkalinity and PO43-concentration.
煮炉期间炉水要每2小时采样分析一次，分析碱度和PO43-浓度。

(7) The heating furnace steam is introduced into the main waste heat boiler (1093-E303) and the incinerator waste boiler(1093-E318), and the boiler is heated to control the heating rate ≯30 °C.
煮炉蒸汽引入主蒸汽发生器(1093-E303)和焚烧炉蒸汽发生器(1093-E318)，升温煮炉，控制升温速度≯30℃。

(8) After the temperature reached 100 ° C, keep 48 hours, the first sewage was discharged.
温度达到100℃后，维持48小时后，进行第一次排污。

(9) After 8 hours, slowly close the vent valve, the drum pressure is raised to 0.25 MPa for the second discharge; after 8 hours, the pressure is raised to 0.5 MPa for the third discharge; after 8 hours, the pressure is raised to 0.75 MPa for the fourth sewage discharge; after 8 hours, the pressure is raised to 1.0 MPa for the fifth sewage discharge, that is the last sewage discharge.
8小时之后，缓慢关小放空阀，汽包压力升至0.25MPa进行第二次排污；再8小时之后压力升至0.5MPa进行第三次排污；再8小时之后压力升至0.75MPa进行第四次排污；再8小时之后压力升至1.0MPa进行第五次排污，即最后一次排污。

(10) When heating the furnace, keep the liquid level within the process card. When the liquid level drops, timely replenish water and make up the dose.
煮炉时要保持液位在工艺卡片以内，液位下降时要及时补水、补药剂。

(11) The qualified standard of heating boiler is that when the Na3PO4 content in the furnace water tends to be stable, the chemical reaction of the chemical in the boiler water and the rust on the inner surface of the boiler is basically finished, and the heat boiler can be finished, and stop steam.
煮炉的合格标准是以炉水中Na3PO4含量趋于稳定时，说明锅炉水中化学药品和锅炉内表面的锈垢等的化学反应基本结束，煮炉即可结束，停煮炉蒸汽。

(12) Slowly open the boiler vent valve, the pressure is released to normal pressure, the boiler water is completely drained, and the boiler is flushed and replaced with BW.
缓慢打开汽包放空阀，压力泄至常压，将锅炉水全部排净，并用除氧水将锅炉冲洗置换干净。

(13) Re-establish the drum level to 50% ,waiting for start-up or nitrogen filling protection.
重新建立汽包液位至50%等待开工或充氮保护。

(14) After the boiler is qualified, the boiler is relieved to 1.0 MPa at a rate of 0.2-0.3 MPa per hour. The continuous blowdown valve and the intermittent blowdown valve are opened to discharge a large amount of water, and the BW is continuously added to maintain the level constant until sewage cleaning (inlet and outlet of the water quality is basically the same) ,sampling analysis, the PH value is close to the water supply, the replacement is qualified, the heat furnace ends.
煮炉合格后，汽包以每小时0.2～0.3MPa的速度泄压至1.0MPa，打开连续排污阀和间断排污阀，进行大量排放，并不断补充除氧水，维持汽包液位恒定，直到排污清洁（进出水质基本相同）取样分析，其PH值与给水接近则置换合格，煮炉结束。

3.2 Laboratory analysis during heating furnace/煮炉期间化验分析
3.2.1 BW analysis index/除氧水分析指标

	Analysis Project
分析项目
	Analysis index
分析指标
	Actual value
实际值
	Unit
单位

	Hardness/硬度
	<0.03
	
	mg/l

	PH value/PH值
	>7
	
	

	Oil content/含油量
	<2.0
	
	mg/l

	Oxygen content/氧含量
	<0.01
	
	mg/l

	Suspended matter/悬浮物
	<5.0
	
	mg/l

	Frequency of analysis
分析频次
	3 times per day 3次/日
	
	


3.2.2 Heating boiler process drain analysis index/煮炉过程炉水分析指标

	Analysis Project
分析项目
	Analysis index
分析指标
	Actual value
实际值
	Unit
单位

	Total alkalinity/总碱度
	50±10
	
	mg.N/l

	Phosphate/磷酸根
	≮500
	
	mg/l

	PH value/PH值
	10～11
	
	


Note: The frequency of analysis is every 2 hours during the heating process.
注：分析频次为煮炉过程中2小时一次

3.2.3 Laboratory analysis indicators after heating the boiler/煮炉合格后化验分析指标

	Analysis Project
分析项目
	Analysis index
分析指标
	Actual value
实际值
	Unit
单位

	PH value/PH值
	9~11
	
	

	Phosphate/磷酸根
	5～15
	
	mg/l

	Conductivity/电导率
	60～300
	
	µs/cm

	Analysis frequency 
分析频次
	1 time per 4 hours
1次/4小时
	
	


3.3 Precautions of heating furnace/煮炉注意事项

(1) Solid materials are not allowed to be added to the boiler during heating, and the boiler should be kept at the lowest water level during dosing. It is not allowed to add the drug to the superheated section.
煮炉时不允许将固体物质加入汽包内，汽包在加药时应维持在最低水位，不允许将药物加入过热段内。

(2) The boiler level is kept at the upper limit (≮75%) during the heating, but it is not allowed to overflow into the overheating section (the liquid level is visible and there is a record).
煮炉期间汽包液位保持在上限（≮75％），但不允许溢入过热段（液位可见且有显示记录）。

(3) The total alkalinity and Fe3+ content of the boiler water should be analyzed periodically during the heating. 煮炉期间应定期分析炉水总碱度、Fe3＋含量。

(4) When mixing the dose, wear protective clothing, long boots, protective gloves and a protective mask to prevent burns to the skin and eyes, and to ensure that the eye wash is in good condition.
搅拌药液时，应穿防护服、长套靴、带防护手套及戴防护面罩，防止烧伤皮肤、眼睛，并保证洗眼器完好备用。

3.4 Quality inspection of heating furnace/煮炉质量检查
(1) Inspect the metal surface of the boiler, with or without corrosion products and floating rust, and form a complete metal passivation film;
检查锅炉内金属表面，有无腐蚀产物和浮锈，并形成完整的金属钝化膜；
(2) Check the drain valve for blockage or jamming; 检查排污阀门有无堵塞或卡死现象；

(3) Check the cleanliness of the inner wall of the steam/water separator (spinner separator) with or without grease and rust on the surface;
检查汽水分离器（旋膜分离器）内壁的清洁程度，表面有无油垢和锈斑；

(4) Check the accessories for internal and external components, internal welds and flanges.
检查附属内外构件、内部焊口及法兰是否合格。

(5) After passing the inspection, the system was dried and replaced with nitrogen gas and maintained at a pressure of 0.1 MPa for nitrogen isolation protection.
检查合格后，用氮气干燥置换系统，并保持0.1MPa压力，进行氮气隔离保护。

3.5 Operation confirmation/操作确认

	No.
序号
	Work contents
作业内容
	Confirmor
确认人
	Remarks
备注

	
1
	Conditions before heating/煮炉前的条件
	
	

	
	MBW flushing to the drain (front of the boiler level control valve)/中压除氧水冲洗至汽包液控调节阀前排凝
	
	

	
	Boiler level, pressure meter application
汽包液位、压力仪表投用
	
	

	
	Boiler safety accessories are fully completed and put into use锅炉安全附件齐全完好并投用
	
	

	2
	Flush 1093-E303 and 1093-E31/冲洗主蒸汽发生器(1093-E303)、焚烧炉蒸汽发生器(1093-E318) 
	
	

	3
	increase the boiler level to 75%/建立汽包液位至75%
	
	

	4
	Prepare 20% sodium hydroxide solution 615Kg
配制20%氢氧化钠溶液615Kg
	
	

	5
	Start-up the dosing pump to inject 390Kg solution into the 1093-E303(about 32% dosing tank level)/启动加药泵向1093-E303注入溶液390Kg（约32%加药罐液位）
	
	

	6
	Start-up the dosing pump to inject 225Kg solution into the 1093-E318(about 18% dosing tank level)/启动加药泵向1093-E318注入溶液225Kg（约18%加药罐液位）
	
	

	7
	Timed sampling analysis of furnace water
炉水定时取样分析
	
	

	8
	The heating steam is introduced into the 1093-E303 and 1093-E318/煮炉蒸汽引入主蒸汽发生器(1093-E303)和焚烧炉蒸汽发生器(1093-E318) 
	
	

	9
	First blow-down/第一次排污
	
	

	10
	Second blow-down/第二次排污
	
	

	11
	Third blow-down/第三次排污
	
	

	12
	Fourth blow-down/第四次排污
	
	

	13
	Fifth blow-down/第五次排污
	
	

	14
	End of heating furnace, stop the steam
煮炉结束，停煮炉蒸汽
	
	

	15
	Boiler pressure relief and drainage, flushed with BW
锅炉泄压排水，用除氧水冲洗置换干净
	
	

	16
	Boiler protection/锅炉保护
	
	


3.6 Overall planning/统筹计划

	No.序号
	Work contents
作业内容
	Working time
作业耗时
	6.27
	6.28
	6.29
	6.30
	7.1

	
	
	
	1st day第一天
	2nd day第二天
	3rd day第三天
	4th day第四天
	5th day第五天

	1
	Increase boiler level
建立汽包液位
	8
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	2
	Dosing/加药
	24
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	3
	Increase temp./升温
	48
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	4
	1st blow-down/第一次排污
	8
	
	
	[image: image8.emf]E-6

E-8

TG to heater尾气至尾气加热器

空气换热器

1093-E302

焚烧炉烧嘴

1093-F303

焚烧炉燃烧室

1093-F304

中压蒸汽过热器

1093-E317

焚烧炉中压蒸汽发生器

1093-E318

焚烧炉空气鼓风机

1093-K303A/B

烟囱

500-CA-030401

主空气鼓风机

1093-K301A

主空气鼓风机

1093-K301B

X

V

-

3

0

5

0

1

5

0

0

-

C

A

-

0

3

0

4

0

2

FV-30503

FV-30502

200-CA-030503

500-CA-030501

500-CA-030502

主烧嘴

1093-F301

主燃烧室

1093-F302

主蒸汽发生器

1093-E303

9

0

0

-

P

-

0

3

0

7

0

1

第一硫冷凝器

1093-E304

第二硫冷凝器

1093-E306

第三硫冷凝器

1093-E308

1

0

0

×

1

5

0

-

S

-

0

3

0

8

0

1

900-P-030801

第一过程气再热器

1093-E305

900-P-030901

第一克劳斯反应器

1093-R301

第二克劳斯反应器

1093-R302

900-P-030902

1

0

0

×

1

5

0

-

S

-

0

3

0

9

0

1

9

0

0

-

P

-

0

3

0

9

0

3

第二过程气再热器

1093-E307

900-P-031001

900-P-031002

5

0

×

8

0

-

S

-

0

3

1

0

0

1

9

0

0

-

T

G

-

0

3

1

0

0

1

尾气分液罐

1093-D304

5

0

×

8

0

-

S

-

0

3

1

0

0

2

8

0

0

-

T

G

-

0

3

1

0

0

2

To sulfur pit/液硫池

XV-31102

800-TG-031002

PV-31103 XV-31103

NG

600-P-031101

FV-32603

FV-32601

Main furnace incinerator oven schematic 

diagram/制硫反应炉 、 焚烧炉烘炉示意


	
	

	5
	2nd blow-down/第二次排污
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	3rd blow-down/第三次排污
	8
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	7
	4th blow-down/第四次排污
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	5th blow-down/第五次排污
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	9
	End,stop steam
煮炉结束，停煮炉蒸汽
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	10
	Pressure relief and drainage,flushing and replace泄压排水，冲洗置换
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4 Oven furnace operations/烘炉操作
4.1 Oven furnace process/烘炉流程：

4.2 FG replacement and introduction process/燃料气置换及引入流程

4.3 Preparation before oven furnace/烘炉前准备工作
(1) Check that the FG blind plates(BL and in front of the furnace) are at a blinded position. 
检查确认燃料气界区盲板及炉前盲板处于盲位。
(2) Check that the blind plates(SG,sulfur pit TG and SWS TG ) in front of the furnace are at a blinded position. 
确认所有炉前酸性气、液硫池废气、酸性水废气盲板处于盲位。
(3) The FG pipeline was replaced by NG, and the oxygen content of the sample was analyzed to be less than 0.5%. 
燃料气管线氮气置换，采样分析氧含量小于0.5％。

(4) Remove the BL FG blind plate, introduce the FG to the front of the furnace, and properly condense from the front of the furnace.
拆燃料气界区盲板，引燃料气至炉前，自炉前排凝处适当排凝。


(5) Analyze FG composition and oxygen content. 分析燃料气组分及氧含量。

(6)The rubber tube is connected from the fuel gas condensing valve in front of the F401 furnace, and is led to the open space of the device, and is ignited and burned. After the flame is stabilized for 8 hours, the combustion is stopped and the condensing valve is closed. 
从F401炉前燃料气排凝阀处接胶皮管，引至装置空旷处，点火燃烧，待火焰稳定8h后，停止燃烧，关闭排凝阀。
(7) Each boiler establishes liquid level according to the process card, the steam outlet valve is closed, the vent valve is fully opened, and the safety valve is used.
各蒸汽发生器按工艺卡片建立液位，蒸汽出口阀关闭，放空阀全开，安全阀投用。

(8) Put the NG or PA in front of the furnace into service.
投用炉前仪表保护氮气或保护风。

(9) Line up the train I/II oven process (the two series process is the same)
改通系列I/II烘炉流程（两系列流程相同）

(10)F301→E303→E304→E305→R301→E306→E307→R302→E308→D304→F303→E317→E318→FK301
制硫炉F301→主蒸汽发生器E303→一级硫冷器E304→一级过程气再热器E305→一级反应器R301→二级硫冷器E306→二级过程气再热器E307→二级反应器R302→三级硫冷器E308→尾气分液罐D304→尾气焚烧炉F303→蒸汽过热器E317→焚烧炉蒸汽发生器E318→烟囱FK301

(11) The main blower and incinerator blower were started up and the system was continuously purged for 24 hours under normal production load.
启动制硫风机和尾气风机，按正常生产负荷连续吹扫系统24小时。

(12) Applies air preheater E301 for main air blower K301A/B to preheat as a low temperature section.
主空气鼓风机K301A/B对系统吹扫时投用空气预热器E301，作为低温段对炉体的预热。

(13) The steam superheater E317 is introduced to 1.0 MPa steam to protect furnace tube, and it is vented from superheater outlet silencer.
蒸汽过热器E317通入1.0MPa蒸汽保护炉管，自过热器出口消音器放空。
4.4 Precautions of heating furnace/烘炉烘器注意事项
(1) The rate of temperature rise in any part of the lining should not exceed the specified rate of temperature increase. 
衬里任何部位的升温速率不应超过规定的升温速率。

(2) The oven is strictly according to the oven curve, and the panel operator marks the furnace temperature in the graph every half hour, and draws the actual heating curve according to the actual operation data. 
严格按烘炉曲线进行烘炉，内操人员每半小时在曲线图中标出炉温，按实际操作数据绘出实际升温曲线。

(3) Regularly measure the temperature of the outer wall of the furnace. 
定期测量炉外壁温度。

(4) At low temperature, thermocouple was used at the beginning of the oven. and switched to a high temperature thermocouple at 500 °C. 
在烘炉初期采用低温热电偶，500℃时切换为高温热电偶。

(5) In the initial stage of the oven, the low-flow meter is inaccurate, and the air distribution can be adjusted from the furnace temperature, flame color, and combustion state. 
烘炉初期低流量仪表指示不准，可从炉温、火焰颜色、燃烧状态调整配风。

(6) When there is a flameout during ignition or oven, immediately close the FG valve, increase the air volume for 15 to 20 minutes purging, then ignite, and reheat according to the oven curve.
点火或烘炉过程中出现熄火时，应立即关闭燃料气阀门，加大风量吹扫15～20分钟后，再进行点火，并严格按照烘炉曲线重新升温。

(7) Pay close attention to the level of each boiler. Once the dry pot appears, it is strictly forbidden to feed water immediately. The furnace should be turned off first, and steam protection should be applied. When the outlet temperature drops to 150 °C, the water is slowly supplied and re-ignited.
密切注意各蒸汽发生器汽包的液位，一旦出现干锅，严禁立即给水，应先将炉子熄火，通蒸汽保护，待出口温度降到150℃时，再缓慢给水，重新点火。

(8) After the ignition of the main furnace and the incinerator, the water of each boiler should be monitored, the dosing facility should be started up, and the boiler water should be controlled according to the normal production requirements.
制硫炉和焚烧炉点火升温后要对各蒸汽发生器锅炉水进行监控，启动加药设施，按正常生产要求控制锅炉水。
(9) Pay attention to condensing and heating pipes when MS connect to pipe header 
中压蒸汽并网时注意排凝和暖管。

(10) In the process of heating up, the temperature fluctuation range is not allowed to exceed ±5 °C at most, and the fuel gas should be adjusted a small number of times to avoid sudden drop of furnace temperature. 
在升温的过程中，温度波动范围最大不允许超过±5℃，调节燃料气宜少量多次，避免炉膛温度骤升骤降。

(11) After the end of the oven, the cooling sequence is that reduce main furnace temperature first, and then to reduce the incinerator temperature. 
烘炉结束后降温顺序为先开始降制硫炉，再降尾气炉。

(12) Regular inspections, focusing on flame combustion, refractory materials, furnace wall temperature, equipment and pipeline displacement, boiler level, drum pressure, high temperature flange.
定期巡检，重点检查火焰燃烧情况、耐火材料、炉外壁温度、设备和管道位移、汽包液位、汽包压力、高温部位法兰。

(13) Regularly check the FG with liquid in FG K.O drum D309 to prevent FG with liquid.
定期检查燃料气分液罐D309带液情况，严防燃料气带液。

(14) After the end of the oven, the quality of the lining is thoroughly inspected and repaired if damaged.烘炉结束后，对衬里质量进行全面检查，如有损坏应加以修补。

4.5 Ignition of oven furnace/点火烘炉

(1) Incinerator F303/尾气焚烧炉F303 

1) emporarily dismantle the local pressure gauge of the fuel gas in front of furnace, drain from the pressure gauge nozzle, and replace the residual nitrogen at the end of the pipeline with fuel gas. 
临时拆除燃料气炉前就地压力表，自压力表引压管口排凝，用燃料气置换管道末端残余氮气。

2)Reduce the purge air volume of the main blower and incinerator blower.
降低制硫风机和尾气风机吹扫风量。

3)Remove the FG blind plate in front of the F303, open the fuel gas DN20 bypass valve in front of the furnace, and ignite the incinerator according to the automatic ignition program.  
拆除F303燃料气炉前盲板，打开炉前燃料气DN20跨线阀，尾气炉按自动点火程序点火。

4)Adjust the fuel gas and air flow to keep the flame stable.
调整燃料气和空气流量，保持火焰稳定。

5)According to the oven curve, after the furnace temperature reached 500 ° C, the temperature was kept for 30 hours.  
根据烘炉曲线，炉温达到500℃后，恒温30小时。

6)The temperature is raised to 750 ° C and the temperature is maintained for 24 hours.
继续升温至750℃后恒温24小时。

(2) Main furnace F301/制硫燃烧炉F301 

1)Open the FG nitrogen drain valve, and replace the residual nitrogen at the end of the pipe with fuel gas.Remove the FG blind plate in front of the F301, open the fuel gas DN20 bypass valve in front of the furnace, and ignite it according to the automatic ignition program.Adjust the fuel gas and air flow to keep the flame stable.
打开燃料气线上的氮气吹扫排凝，用燃料气置换管道末端残余氮气。拆除F301燃料气炉前盲板，打开炉前燃料气DN20跨线阀，制硫炉按自动点火程序点火。调整燃料气和空气流量，保持火焰稳定。

2)According to the oven curve, after the furnace temperature reached 500 ° C, the temperature was kept for 30 hours. 
根据烘炉曲线，炉温达到500℃后，恒温30小时。

3)The temperature is raised to 1350 ° C and the temperature is maintained for 24 hours.
继续升温至1350℃后恒温24小时。

(3) Operation adjustment/操作调整

1) The FG component is measured by methane, and the FG/air ratio is controlled by 1:20±5 (volume ratio). 
燃料气组分按甲烷计，燃料气/空气比值按1:20±5（体积比）控制

2) After the furnace temperature is stable, the fuel gas volume and air volume are slowly increased, and the temperature is raised strictly according to the oven curve, and the heating rate is ≯30 °C/h.
待炉温稳定后缓慢增加燃料气量和风量，严格按烘炉曲线升温，升温速度≯30℃/h。

3) When the FG DN20 bypass valve limits the flow rate increase, the main fuel gas valve is slowly opened. 
当燃料气DN20跨线阀限制流量增加时，缓慢打开主燃料气阀。

4) When the temperature is raised to 200 °C, 400 °C, 500 °C, and 800 °C, the high temperature equipment is separately heat-tight.
升温至200℃、400℃、500℃、800℃时分别对高温设备进行热紧。
(4) Increase MS system pressure/中压蒸汽系统升压

1) When the furnace temperature rises to 500 °C, the boiler vent valve is slowly closed, and the boiler is boosted to 4.0 MPa.
炉温升至500℃时，缓慢关闭汽包放空阀，汽包升压至4.0MPa。

2) Slowly open the boiler steam outlet valve, draw steam to the superheater, and pass the pressure control valve PV33001 to the silencer to vent.
缓慢打开汽包蒸汽出口阀，引蒸汽至过热器，经压控阀PV33001，去消音器放空。

3) Stop the superheater 1.0 MPa protection steam. 
停过热器1.0保护蒸汽。

4) Introduce MS to the front of each preheater steam flow control valve.
引中压蒸汽至各再热器蒸汽流量调节阀前。

5) The hand-operated valve HV33005 behind is connected to the temporary silencer and the medium-pressure steam purge target.
自手操阀HV33005阀后接临时消音器，中压蒸汽吹扫打靶。

(5) Increase temp of Claus reactor/克劳斯反应器升温

1) Put E305 into use, and increase the first Claus reactor to 240 ° C for keeping 24 h. 
投用第一过程气再热器E305，一级克劳斯反应器升温至240℃，恒温24h。

2) Put E307 into use, and increase the first Claus reactor to 240 ° C for keeping 24 h. 
投用第二过程气再热器E307，二级克劳斯反应器升温至240℃，恒温24h。

3) When the temperature of the reactor bed rises to about 150 °C, the sulphur condenser shell vent valve is slowly closed, and 0.4 MPa steam is connected to the pipe header.
当反应器床层温度上升至150℃左右时，缓慢关闭硫冷凝器壳程放空阀，0.4MPa蒸汽并网外送。
4) When the pressure of the 0.4MPa steam pipe network rises above 0.4MPa, the hand valve HV32901 is opened and vented through the silencer.
0.4MPa蒸汽管网压力上升超过0.4MPa时，打开手操阀HV32901，通过消音器放空。
5) Increase temp of Hydrogenation reactor/加氢反应器升温

6) Line up TG circulation process/改通尾气循环流程

7) EJ302→C301→E310→E311→R303→E412→EJ302
蒸汽喷射器EJ302→急冷塔C301→尾气蒸汽加热器E310→尾气电加热器E311→加氢反应器R303→尾气冷却器E412→蒸汽喷射器EJ302

8) Start-up steam injector EJ302 to establish TG system circulation
启动蒸汽喷射器EJ302，建立尾气系统循环

9) Put TG steam heater, increase temp of hydrogenation reactor to 240℃
投用尾气蒸汽加热器，加氢反应器升温至240℃。

10) Put TG electric heater, increase temp of hydrogenation reactor to 280℃ for keeping 24h
投用尾气电加热器，加氢反应器升温至280℃，恒温24h。

12) When the temperature of the reactor bed rises to about 150 °C, the sulphur condenser shell vent valve is slowly closed, and 0.4 MPa steam is connected to the pipe-header.
当反应器床层温度上升至150℃左右时，缓慢关闭硫冷凝器壳程放空阀， 0.4MPa蒸汽并网外送。
4.6 Cool down/降温

(1) The hydrogenation reactor is cooled, and the cooling rate is ≯30 °C / h. Stop the electric heater ,steam heater,TG system circulation in turn.
加氢反应器降温，降温速度≯30℃/h。依次停电加热器，停蒸汽加热器，停尾气循环。

(2) The Claus reactor is cooled, and the cooling rate is ≯30 °C / h. stop the 1st 2nd process gas preheater
克劳斯反应器降温，降温速度≯30℃/h。停一二级过程气再热器。

(3) When the reactor bed temperature drops to about 150 °C, the sulfur condenser and the TG cooler shell side vent valve open, 0.4 MPa steam disconnect with pipe header.
当反应器床层温度降至150℃左右时，硫冷凝器和尾气冷却器壳程放空阀打开， 0.4MPa蒸汽脱网。
(4) The main furnace is cooled, and the cooling rate ≯ 30°C/h. Reduce the fuel gas volume of the main furnace, adjust the air distribution proportionally. when reduce the fuel gas flow rate to 50Nm3/h, close the FG DN80 hand valve in front of furnace; when the furnace temperature drops to 300 °C, the flame is turned off, and the FG DN20 bypass valve in front of furnace is closed , naturally Cool down.
制硫炉降温，降温速度≯30℃/h。降低制硫炉燃料气量，按比例调整配风，燃料气流量下降至50Nm3/h，关闭燃料气炉前DN80手阀；炉温降至300℃时熄火，关闭燃料气炉前DN20跨线阀，自然降温。

(5) The incinerator is cooled, and the cooling rate ≯ 30°C/h. Reduce the fuel gas volume of the incinerator, adjust the air distribution proportionally. when reduce the fuel gas flow rate to 50Nm3/h, close the FG DN80 hand valve in front of furnace; when the furnace temperature drops to 300 °C, the flame is turned off, and the FG DN20 bypass valve in front of furnace is closed , naturally Cool down.
尾气炉降温，降温速度≯30℃/h。降低尾气炉燃料气量，按比例调整配风，燃料气流量下降至50Nm3/h关闭燃料气炉前DN80手阀；炉温降至300℃时熄火，关闭燃料气炉前DN20跨线阀，自然降温。

(6) The superheated steam is vented from the silencer.
过热蒸汽自消音器放空。

(7) The FG BL valve is closed, and the blind plate in front of the furnace is changed to a blinded position. 
关闭燃料气界区阀，炉前盲板改为盲位。

(8) Shut down main blower and incinerator blower.
停运制硫风机和尾气风机。

(9) Open the manhole, naturally ventilate, and the temperature drops to normal temperature.
打开设备人孔，自然通风，温度降至常温。

(6) Isolation equipment, comprehensive inspection./隔离设备，全面检查。
4.7 Oven curve/烘炉、烘器曲线


4.8 Inspection after oven furnace/烘炉后检查
(1) After the end of the oven, the FG is taken out of the unit, the gas inlet system is replaced with a nitrogen purge, and the BL valve is closed.
烘炉结束后，将瓦斯退出装置，瓦斯进炉系统用氮气吹扫置换干净，界区阀关闭。

(2) When the furnace temperature drops below 40 °C, the main furnace, incinerator and reactor manhole are opened, and the internal inspection of the equipment must be strictly carried out.
当炉膛温度降至40℃以下时，打开制硫炉、尾气炉及反应器人孔，进入设备内部检查必须严格执行进容器作业安全规定。

(3) Inspection after oven: Check whether there are cracks and falling off in the lining of the furnace. Whether the structure of the burner is deformed after the oven, whether the furnace tube is deformed or not, whether the appearance of the thermocouple change after oven, and the record is reported to the supervisor.
烘炉后的检查：检查炉内各部衬里有无裂缝和脱落，烧嘴烘炉后结构是否有形变，炉管有无变形，热电偶烘炉后外观是否有变化，并作好记录上报上级主管部门。

(4) Does the foundation sink? 基础是否有下沉。

4.8  Operation confirmation/操作确认

	No.
序号
	Work contents
作业内容
	Confirmor
确认人
	Remarks
备注

	
	1st preparation/一、准备工作
	
	

	1. 
	Check that the FG blind plates(BL and in front of the furnace) are at a blinded position. 
检查确认燃料气界区盲板及炉前盲板处于盲位。
	
	

	2. 
	Check that the blind plates(SG,sulfur pit TG and SWS TG ) in front of the furnace are at a blinded position.  确认所有炉前酸性气、液硫池废气、酸性水废气盲板处于盲位。
	
	

	3. 
	The FG pipeline was replaced by NG, and the oxygen content of the sample was analyzed to be less than 0.5%.  燃料气管线氮气置换，采样分析氧含量小于0.5％。
	
	

	4. 
	Remove the BL FG blind plate, introduce the FG to the front of the furnace, and properly condense from the front of the furnace. 拆燃料气界区盲板，引燃料气至炉前，自炉前排凝处适当排凝。
	
	

	5. 
	Analyze FG composition and oxygen content. 
分析燃料气组分及氧含量。
	
	

	6. 
	The rubber tube is connected from the fuel gas condensing valve in front of the F401 furnace, and is led to the open space of the device, and is ignited and burned. 从F401炉前燃料气排凝阀处接胶皮管，引至装置空旷处，点火燃烧
	
	

	7. 
	Each boiler establishes liquid level according to the process card. 各蒸汽发生器按工艺卡片建立液位
	
	

	8. 
	Put the NG or PA in front of the furnace into service. 
投用炉前仪表保护氮气或保护风。
	
	

	9. 
	Line up the train I/II oven process .改通系列I/II烘炉流程
	
	

	10. 
	The main blower is started up and the system was continuously purged for 24 hours under normal production load.
启动制硫风机，按正常生产负荷连续吹扫系统24小时。
	
	

	11. 
	Put E301 into service. 投用空气预热器E301。
	
	

	12. 
	The incinerator blower is started up and the system was continuously purged for 24 hours under normal production load.
启动尾气风机，按正常生产负荷连续吹扫系统24小时。
	
	

	13. 
	The steam superheater E317 is introduced to 1.0 MPa steam to protect furnace tube, and it is vented from superheater outlet silencer. 蒸汽过热器E317通入1.0MPa蒸汽保护炉管，自过热器出口消音器放空
	
	

	
	2nd F303 ignition and heat up
二、尾气焚烧炉F303 点火升温
	
	

	14. 
	Temporarily dismantle the local pressure gauge of the fuel gas in front of furnace, drain from the pressure gauge nozzle, and replace the residual nitrogen at the end of the pipeline with fuel gas. 
临时拆除燃料气炉前就地压力表，自压力表引压管口排凝，用燃料气置换管道末端残余氮气。
	
	

	15. 
	Reduce the purge air volume of the main blower and incinerator blower.
降低制硫风机和尾气风机吹扫风量。
	
	

	16. 
	Remove the FG blind plate in front of the F303.
拆除F303燃料气炉前盲板。 
	
	

	17. 
	open the fuel gas DN20 bypass valve in front of the furnace, and ignite the incinerator according to the automatic ignition program.  打开炉前燃料气DN20跨线阀，尾气炉按自动点火程序点火。
	
	

	18. 
	Adjust the fuel gas and air flow to keep the flame stable.
调整燃料气和空气流量，保持火焰稳定。
	
	

	19. 
	According to the oven curve, the furnace temperature reached 500 ° C, the heating rate is≯30 °C/h.
根据烘炉曲线，升温至500℃ ，升温速度≯30℃/h。
	
	

	20. 
	Keep for 30 hours at 500℃./恒温30小时。
	
	

	21. 
	The temperature is raised to 750 ° C,the heating rate is≯30 °C/h.  继续升温至750℃，升温速度≯30℃/h。
	
	

	22. 
	Keep for 30 hours at 750℃./750℃恒温24小时。
	
	

	
	3rd F301 ignition and heat up
三、制硫燃烧炉F301 点火升温
	
	

	23. 
	Open the FG nitrogen drain valve, and replace the residual nitrogen at the end of the pipe with fuel gas.打开燃料气线上的氮气吹扫排凝，用燃料气置换管道末端残余氮气。
	
	

	24. 
	Remove the FG blind plate in front of the F301.
拆除F301燃料气炉前盲板。
	
	

	25. 
	open the fuel gas DN20 bypass valve in front of the furnace, and ignite it according to the automatic ignition program. 打开炉前燃料气DN20跨线阀，制硫炉按自动点火程序点火。
	
	

	26. 
	Adjust the fuel gas and air flow to keep the flame stable.
调整燃料气和空气流量，保持火焰稳定。
	
	

	27. 
	According to the oven curve, the furnace temperature reached 500 ° C, the heating rate is≯30 °C/h.
根据烘炉曲线，升温至500℃，升温速度≯30℃/h。
	
	

	28. 
	Keep for 30 hours at 500℃./500℃恒温30小时。
	
	

	29. 
	The temperature is raised to 1350 ° C,the heating rate is≯30 °C/h.  继续升温至1350℃，升温速度≯30℃/h。
	
	

	30. 
	Keep for 30 hours at 1350℃./1350℃恒温24小时。
	
	

	
	4th operation adjustment/四、操作调整
	
	

	31. 
	The FG component is measured by methane, and the FG/air ratio is controlled by 1:20±5 (volume ratio). 
燃料气组分按甲烷计，燃料气/空气比值按1:20±5（体积比）控制
	
	

	32. 
	When the FG DN20 bypass valve limits the flow rate increase, the main fuel gas valve is slowly opened. 当燃料气DN20跨线阀限制流量增加时，缓慢打开主燃料气阀。
	
	

	33. 
	When the temperature is raised to 500 °C, the high temperature equipment is separately heat-tight.
500℃恒温时分别对高温部位法兰进行热紧。
	
	

	
	5th Increase MS system pressure/五、中压蒸汽系统升压
	
	

	34. 
	When the furnace temperature rises to 500 °C, the boiler vent valve is slowly closed, and the boiler is boosted to 4.0 MPa. 炉温升至500℃时，缓慢关闭汽包放空阀，汽包升压至4.0MPa。
	
	

	35. 
	Slowly open the boiler steam outlet valve, draw steam to the superheater, and pass the pressure control valve PV33001 to the silencer to vent. 缓慢打开汽包蒸汽出口阀，引蒸汽至过热器，经压控阀PV33001，去消音器放空。
	
	

	36. 
	Stop the superheater 1.0 MPa protection steam.
停过热器1.0保护蒸汽。
	
	

	37. 
	Introduce MS to the front of each preheater steam flow control valve.
引中压蒸汽至各再热器蒸汽流量调节阀前。
	
	

	38. 
	The hand-operated valve HV33005 behind is connected to the temporary silencer and the medium-pressure steam purge target. 自手操阀HV33005阀后接临时消音器，中压蒸汽吹扫打靶。
	
	

	
	6th Increase temp of Claus reactor
六、克劳斯反应器升温
	
	

	39. 
	Put E305 into use, and increase the first Claus reactor to 240 ° C for keeping 24 h, the heating rate is≯30 °C/h.
 投用第一过程气再热器E305，一级克劳斯反应器升温至240℃，恒温24h。升温速度≯30℃/h。
	
	

	40. 
	Put E307 into use, and increase the first Claus reactor to 240 ° C for keeping 24 h, the heating rate is≯30 °C/h.
投用第二过程气再热器E307，二级克劳斯反应器升温至240℃，恒温24h。升温速度≯30℃/h。
	
	

	41. 
	When the temperature of the reactor bed rises to about 150 °C, 0.4 MPa steam is connected to the pipe header.
当反应器床层温度上升至150℃左右时， 0.4MPa蒸汽并网外送。
	
	

	
	7th Increase temp of Hydrogenation reactor
七、加氢反应器升温
	
	

	42. 
	Line up TG circulation process/改通尾气循环流程
	
	

	43. 
	Start-up steam injector EJ302 to establish TG system circulation
启动蒸汽喷射器EJ302，建立尾气系统循环
	
	

	44. 
	Put TG steam heater, increase temp of hydrogenation reactor to 240℃, the heating rate is≯30 °C/h.
投用尾气蒸汽加热器，加氢反应器升温至240℃。升温速度≯30℃/h。
	
	

	45. 
	Put TG electric heater, increase temp of hydrogenation reactor to 280℃ for keeping 24h. 投用尾气电加热器，加氢反应器升温至280℃，恒温24h。
	
	

	46. 
	When the temperature of the reactor bed rises to about 150 °C, 0.4 MPa steam is connected to the pipe-header.
当反应器床层温度上升至150℃左右时， 0.4MPa蒸汽并网外送。
	
	

	
	8th Cool down/八、系统降温
	
	

	47. 
	The hydrogenation reactor is cooled, and the cooling rate is ≯30 °C/h. Stop the electric heater ,steam heater,TG system circulation in turn.
加氢反应器降温，降温速度≯30℃/h。

依次停电加热器，停蒸汽加热器，停尾气循环。
	
	

	48. 
	The Claus reactor is cooled, and the cooling rate is ≯30 °C / h. stop the 1st 2nd process gas preheater
克劳斯反应器降温，降温速度≯30℃/h。

停一二级过程气再热器。
	
	

	49. 
	When the reactor bed temperature drops to about 150 °C, the sulfur condenser and the TG cooler shell side vent valve open, 0.4 MPa steam disconnect with pipe header.
当反应器床层温度降至150℃左右时，硫冷凝器和尾气冷却器壳程放空阀打开， 0.4MPa蒸汽脱网。
	
	

	50. 
	The main furnace is cooled, and the cooling rate ≯ 30°C/h. Reduce the fuel gas volume of the main furnace, adjust the air distribution proportionally. when reduce the fuel gas flow rate to 50Nm3/h, close the FG DN80 hand valve in front of furnace; when the furnace temperature drops to 300 °C, the flame is turned off, and the FG DN20 bypass valve in front of furnace is closed , naturally Cool down.
制硫炉降温，降温速度≯30℃/h。

降低制硫炉燃料气量，按比例调整配风，燃料气流量下降至50Nm3/h关闭燃料气炉前DN80手阀；

炉温降至300℃时熄火，关闭燃料气炉前DN20跨线阀，自然降温。
	
	

	51. 
	The incinerator is cooled, and the cooling rate ≯ 30°C/h. Reduce the fuel gas volume of the incinerator, adjust the air distribution proportionally. when reduce the fuel gas flow rate to 50Nm3/h, close the FG DN80 hand valve in front of furnace; when the furnace temperature drops to 300 °C, the flame is turned off, and the FG DN20 bypass valve in front of furnace is closed , naturally Cool down.
尾气炉降温，降温速度≯30℃/h。

降低尾气炉燃料气量，按比例调整配风，燃料气流量下降至50Nm3/h关闭燃料气炉前DN80手阀；

炉温降至300℃时熄火，关闭燃料气炉前DN20跨线阀，自然降温。
	
	

	52. 
	The superheated steam is vented from the silencer.
过热蒸汽自消音器放空。
	
	

	53. 
	The FG BL valve is closed, and the blind plate in front of the furnace is changed to a blinded position. 
关闭燃料气界区阀，炉前盲板改为盲位。
	
	

	54. 
	Shut down main blower and incinerator blower.
停运制硫风机和尾气风机。
	
	

	55. 
	Open the manhole, naturally ventilate, and the temperature drops to normal temperature.
打开设备人孔，自然通风，温度降至常温。
	
	

	56. 
	Isolation equipment, comprehensive inspection.
隔离设备，全面检查。
	
	


4.9 Overall planning/统筹计划

	No.序号
	Work contents
作业内容
	time
作业耗时
	7.10
	7.11
	7.12
	7.13
	7.14
	7.15
	7.16
	7.17
	7.18
	7.19

	
	
	
	d1
	d2
	d3
	d4
	d5
	D6
	D7
	D8
	D9
	D10

	1
	Preparation/准备工作
	24
	
	
	
	
	
	
	
	
	
	

	2
	Incinerator ignition and heat up to 500℃
尾气炉点火升温至500℃
	24
	
	
	
	
	
	
	
	
	
	

	3
	Main furnace ignition and heat up to 500℃
制硫炉点火升温至500℃
	24
	
	
	
	
	
	
	
	
	
	

	4
	Keep incinerator temp at 500℃
尾气炉500℃恒温
	30
	
	
	
	
	
	
	
	
	
	

	5
	Keep main furnace temp at 500℃
制硫炉500℃恒温
	30
	
	
	
	
	
	
	
	
	
	

	6
	Increase incinerator temp to 750℃
尾气炉升温至750℃
	12
	
	
	
	
	
	
	
	
	
	

	7
	Increase main furnace temp to 1350℃
制硫炉升温至1350℃
	36
	
	
	
	
	
	
	
	
	
	

	8
	Keep incinerator temp at 750℃
尾气炉750℃恒温
	24
	
	
	
	
	
	
	
	
	
	

	9
	Keep main furnace temp at 1350℃
制硫炉1350℃恒温
	24
	
	
	
	
	
	
	
	
	
	

	10
	Main furnace cool down
制硫炉降温
	36
	
	
	
	
	
	
	
	
	
	

	11
	Incinerator cool down
尾气炉降温
	24
	
	
	
	
	
	
	
	
	
	

	12
	Ventilation cool down
通风降温
	24
	
	
	
	
	
	
	
	
	
	

	13
	Naturally cool down
自然降温
	24
	
	
	
	
	
	
	
	
	
	


5 Oven furnace accident handling plan/烘炉事故处理预案
5.1 Stop fuel gas state treatment/停燃料气状态处理办法

(1) The SIS is automatically interlocked, the main furnace and the incinerator are stopped to introduce the fuel gas and air, and the combustion is stopped in the furnace. Keep temp and pressure. After the fuel gas is recovered, the SIS is restarted and enters the ignition for heating and oven. 
SIS自动联锁，制硫炉、焚烧炉停止进燃料气、空气，炉内停止燃烧，要求保温、保压，待燃料气恢复后重新启动SIS进入点火升温烘炉。

(2) When the fuel gas is stopped, if the main waste heat boiler and the incinerator waste heat boiler 4.0MPa steam connect to the system pipe network, it depends on the steam pressure of 4.0 MPa in the unit. If it is lower than 3.5 MPa, the HV33005 should be gradually closed until it is separated from the system. At the same time, the 4.0MPa steam in the unit can be changed to vent, but it must pay attention to the boiler level, and the boiler pressure cannot be relieved too fast. After the fuel gas is restored, the SIS is restarted into the ignition for heating and oven.
当燃料气停止后，制硫炉、焚烧炉后汽包4.0MPa蒸汽如果与系统管网连通，要视装置内4.0MPa蒸汽压力，如低于3.5MPa，要逐步关闭HV33005，直至与系统隔断，同时装置内4.0MPa蒸汽可改放空，但一定要关注制硫炉、焚烧炉后汽包液位，汽包压力不能泄放太快。燃料气恢复供应后重新启动SIS进入点火升温烘炉。

(3) When the fuel gas is stopped, pay attention to the pressure and liquid of the three-stage sulfur condenser to prevent the high pressure or the level drop rapidly.
当燃料气停止后，要关注三级硫冷凝器压力和液位，防止憋压或汽包液位快速下降。

(4) When stopping the fuel gas, it is necessary to know the reason for stopping the fuel gas in time. When the fuel gas is recovered, it is possible the fuel gas bring liquid. Therefore, pay attention to the liquid discharge of the fuel gas K.O. drum when re-igniting, and prevent the liquid from entering the furnace.
停燃料气时要及时了解停燃料气的原因，燃料气恢复时有可能燃料气带液，因此在重新点火时要注意燃料气分液罐的排液，防止燃料气带液进炉子。

(5) If the fuel gas cannot be supplied for a long time, the equipment of the oven is in the process of cooling down. It is necessary to pay attention to the possibility that the negative pressure may be generated due to the excessively fast venting speed, causing damage to the equipment.
如果较长时间不能供燃料气，烘炉的设备都处于降温过程，要关注可能由于放空速度过快可能产生负压，造成破坏设备。

5.2 Air blower shutdown treatment/停鼓风机的处理：

(1) The SIS is automatically interlocked, the main furnace and the incinerator are stopped to introduce the fuel gas and air, and the combustion is stopped in the furnace. Keep temp and pressure. After the fuel gas is recovered, the SIS is restarted and enters the ignition for heating and oven.
鼓风机停运后，SIS自动联锁，制硫炉、焚烧炉停止进燃料气、空气，炉内停止燃烧，要求保温、保压，待燃料气恢复后重新启动SIS进入点火升温烘炉。
(2) Quickly find the reason, switching standby machine if equipment problem , restart the SIS ignitionfor heating and oven.
迅速查找原因，如是设备问题切换备用机，重新启动SIS点火升温烘炉。 
(3) If blower shut down a long time,and if the main waste heat boiler and the incinerator waste heat boiler 4.0MPa steam connect to the system pipe network, it depends on the steam pressure of 4.0 MPa in the unit. If it is lower than 3.5 MPa, the HV33005 should be gradually closed until it is separated from the system. At the same time, the 4.0MPa steam in the unit can be changed to vent, but it must pay attention to the boiler level, and the boiler pressure cannot be relieved too fast. 
如短时间鼓风机投用不了，要注意制硫炉、焚烧炉后汽包4.0MPa蒸汽如果与系统管网连通，要视装置内4.0MPa蒸汽压力，如低于3.5MPa，要逐步关闭HV33005，直至与系统隔断，同时装置内4.0MPa蒸汽可改放空，但一定要关注制硫炉、焚烧炉后汽包液位，汽包压力不能泄放太快。 
(4) If blower shut down a long time, pay attention to the pressure and liquid of the three-stage sulfur condenser to prevent the high pressure or the level drop rapidly.
如短时间鼓风机投用不了，要关注三级硫冷凝器压力和液位，防止憋压或汽包液位快速下降。

5.3 Power failure/停电
(1) After power failure,the blower shut down.The SIS is automatically interlocked, the main furnace and the incinerator are stopped to introduce the fuel gas and air, and the combustion is stopped in the furnace. Keep temp and pressure. After the fuel gas is recovered, the SIS is restarted and enters the ignition for heating and oven.
停电后，鼓风机停运，SIS自动联锁，制硫炉、焚烧炉停止进燃料气、空气，炉内停止燃烧，要求保温、保压，待燃料气恢复后重新启动SIS进入点火升温烘炉。
(2) If the unit is partially powered off, it will only affect the electrical equipment of the blower. If the power failure of the whole plant may affect a lot, it may affect the BW,IA, steam system, etc. Therefore, in the event of a power failure, it is necessary to determine which systems will be affected firstly, and then respond to the targeted response:
如是本装置局部停电，只对鼓风机用电设备有影响，如果是全厂性停电可能影响面就很广，可能影响到除氧水、仪表风、蒸汽系统等，因此遇到停电事故首先要判断停电对哪些系统有影响，再针对性响应应对方案：
1) If the power failure affects the MBW supply, the main waste heat boiler and the incinerator waste heat boiler start the SIS emergency stop procedure, keep the boiler level, close the steam and pipe header connection valve, and if necessary, introduce heating furnace steam to prevent the boiler from drying.
如停电影响中压除氧水供应，制硫炉、焚烧炉启动SIS紧急停车程序，保持制硫炉、焚烧炉汽包液位，关小或关闭与系统蒸汽连接阀，必要时开启二炉汽包煮炉蒸汽，防止汽包干锅。 
2) If the power failure affects the IA supply, the SIS emergency stop procedure is initiated immediately after the power failure information is obtained, and the subsequent processing methods are the same as the emergency shutdown.
因停电影响仪表风供应，在得到停电信息后，即刻启动SIS紧急停车程序，后续处理方法同按紧急停工处理。
3) If the power failure affects the LBW supply, The three-stage sulfur condenser might be dry. If the water is stopped for a short time, the steam protection of the condenser can be used. If the power cannot be supplied for a long time, the SIS emergency stop procedure is started and the emergency shutdown is processed.
如停电影响低压除氧水供应，三级硫冷凝器面临干锅可能，如短时间停水，可采用煮炉蒸汽保护，如较长时间仍不能供电，启动SIS紧急停车程序，按紧急停工处理。 

6 HSE measures during heating and oven operation/煮炉、烘炉作业期间HSE措施
(1) Strictly implement the start-stop solution, and control the temperature rise and decrease, and reduce the temperature and reduce the speed according to the operation steps.
严格执行开停工方案，按照操作步骤控制设备升温升压、降温降压速度。

(2) Strictly implement the regulations for interlocking operation management, and shall not arbitrarily remove the interlock, and shall not arbitrarily change the control scheme or modify the control parameters; when the instrument operator processes the self-protection system instrument, it must be confirmed by the technical personnel of the operation department and go through relevant procedures.
严格执行装置联锁操作管理规定，不得任意切除联锁，不得任意更改控制方案或修改控制参数；仪表操作工处理自保系统仪表时，须经运行部门技术人员确认，并办理相关手续。

(3) Strictly implement relevant technical regulations such as ignite furnace, air-tightness, replacement, steam introduction, FG introduction, exchanger application, and sewage discharge.
严格执行开启点炉、气密、置换、引蒸汽、引瓦斯、换热器投用、排污等有关技术规定。

(4) To enter the confined space, must apply for an operation permit, and should conduct the toxic, oxygen content and flammable gas medium analysis beforehand, and have a special person to monitor the site.
进入受限空间要办理作业许可证，事先应进行有毒、氧含量及可燃气体介质分析合格后方可作业，并有专人在现场监护。

(5) It is necessary to promptly and correctly apply safety valves, pressure gauges, liquid level gauges, etc. before the oven. 
烘炉前要及时、正确投用安全阀、压力表、液面计等一次检测、测量仪表；
(6) Before introduce gas or liquid, the pipeline should be inspected first, and the steam introduction should be carried out slowly to prevent water hammer;
引汽、引水要先检查管路，引汽要缓慢进行，防止水击；
(7) Equipment heating and boosting should be carried out in strict accordance with the operating procedures to prevent damage;
设备升温、升压要严格按操作规程进行，防止损坏设备；
(8) The operation of the rotating equipment shall be carried out according to the operating procedures of the equipment, and timely inspection shall be carried out during the starting process, and problems shall be solved in time;
转动设备运行按设备操作规程进行，在启动过程中做到及时检查、发现问题及时解决；
(9) The exchanger must be operated according to the regulations. When the heat exchanger tube is used to take the medium, the shell side shall not be closed to prevent rolling;
冷换设备投用必须按规程操作，当换热器管程走介质时，则壳程不得封闭，防止憋压；
(10) During the start-up process, all equipment shall be strictly protected from negative pressure, and equipment forbid to be overheated and overpressured to prevent equipment and pipelines damage;
在开工过程中，严防各设备抽负压，严禁设备超温、超压，防止损坏设备管线；
(11) When the steam penetrates, the flow meter and the regulating valve should be changed to the secondary line. 在蒸汽贯通时应将流量计、调节阀改副线。
7 Unit inspection and route map during oven furnace/烘炉期间装置巡检内容及路线图

7.1 Inspection content during the oven/烘炉期间巡检内容

7.1.1 First stop: train II Claus reactor  第一站 系列II硫磺CLAUS反应

Inspection content/巡检内容：

Check all K.O. drum level pressure/检查各分液罐液位、压力；

Check the pressure and the combustion of the main furnace, check the pressure and level of the main waste heat boiler;/检查制硫炉压力及炉子燃烧情况，检查主蒸汽发生器压力、液位；

Check three-stage sulfur condenser pressure and level;/检查三级硫冷器压力、液位；

Check main blower running condition/检查制硫风机运行情况。

7.1.2 Second stop: train II TGTU  第二站 系列II硫磺尾气处理

Inspection content/巡检内容：

Check pump and incinerator blower running condition/检查机泵和尾气风机运行情况；

Check incinerator and incinerator waste heat boiler running condition/检查尾气炉及蒸汽过热器运行情况；

Check incinerator waste heat boiler level pressure/ 检查尾气蒸汽发生器压力、液位。

7.1.3 Third stop: train I TGTU  第三站 系列I硫磺尾气处理

Inspection content/巡检内容：

Check incinerator waste heat boiler level pressure/ 检查尾气蒸汽发生器压力、液位。

Check the incinerator and superheater condition;检查尾气炉及蒸汽过热器运行情况；

Check pump and incinerator blower running condition/检查机泵和尾气风机运行情况；

Check TG cooler level pressure/检查尾气冷却器压力液位。

7.1.4 Fourth stop: train I Claus reactor  第四站 系列I硫磺CLAUS反应

Inspection content/巡检内容：

Check three-stage sulfur condenser pressure and level;/检查三级硫冷器压力、液位；

Check the pressure and the combustion of the main furnace, check the pressure and level of the main waste heat boiler;/检查制硫炉压力及炉子燃烧情况，检查主蒸汽发生器压力、液位；

Inspection and route/巡检路线
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Constant temperature for 30 hours 恒温30小时


500℃


≤30℃/h


≤30℃/h


Rise to operation temp for start up 升到操作温度开工使用


Time/时间


Main furnace,incinerator oven curve/制硫炉、焚烧炉烘炉曲线


最少养生24小时 canstant temp for removing crystal water at least 24h
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最少养生24小时 canstant temp for removing crystal water at least 24h


Constant temp 1h per 10mm lining每10mm衬里恒温1小时


Time/时间


350℃


≤30℃/h


≤30℃/h


To operation temp 至操作温度


Claus reactor,hydrogenation reactor oven curve 制硫反应器、加氢反应器烘器曲线
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