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1.概述summarize
10MW 11KV 50Hz电站为生产线配套设计,发电机组采用2台*5.4MW=10.8MW.

The 10MW 11KV 50Hz power station is designed for the production line, and 2sets  generator sets are used 2*5.4MW=10.8MW.

  1.1使用条件:
A 环境状况

1) 海拔高度：<800m
2) 最高气温(℃)：40

3) 最高气温时的相对湿度(%)：5-100%.

4) 最低气温(℃)：0

5) 平均气温(℃)：20-30

6) 空气状况（多尘还是干净）：

7) 周围有无危险性或化学腐蚀性气体：

8) 地基承载能力(< 15 tons/m2  或 > 15 tons/m2)：

9) 年降雨情况：年平均降雨量 1220mm~ 1420mm .主要是大雷雨,极端恶劣天气.如洪水、干旱和大风等时常发生。年降雨天数：120天.全年大部分时候蒸发量一般都超过降雨量。最干月份以及初夏（9 月~ 11 月）时的蒸发量最高,年平均蒸发量超过年平均降雨量约 850mm

10) 风速：最大风速：40m/s  ，最小风速：25m/s ，平均风速：36.1m/s，

    注：室外设备设计应参考平均风速（40m/s ）的标准确定。

需要注意，旱季期间，起风较为频繁，且占据一天当中大部分时间。强风带来大量细尘。

项目所在区域的年平均雷击次数为 150 次，主要为雨季间频繁剧烈的暴风雨所致，考虑足够的雷电设施.

B 燃料种类:柴油,重油.

C  电站运行情况

1) 电站运行模式:连续供电.
2)  并联运行.

1.1 Conditions of Use:

A Environmental conditions

1) Altitude: &lt; 800m

2) Maximum temperature (℃) : 40

3) Relative humidity (%) at maximum temperature: 5-100%.

4) Minimum temperature (℃) : 0

5) Average temperature (℃) : 20-30

6) Air condition (dusty or clean) :

7) There is no dangerous or chemically corrosive gas around:

8) Foundation bearing capacity (&lt; 15 tons/m2 or &gt; 15 tons/m2) :

9) Annual rainfall: The average annual rainfall is 1220mm~ 1420mm. It's mostly thunderstorms, extreme weather. Such as floods, droughts and strong winds often occur. Annual rainfall days: 120 days. Evaporation generally exceeds rainfall for most of the year. Evaporation is highest in the driest month and early summer (September to November), and the annual average evaporation exceeds the annual average rainfall by about 850mm

10) Wind speed: maximum wind speed: 40m/s, minimum wind speed: 25m/s, average wind speed: 36.1m/s,

Note: The design of outdoor equipment should be determined with reference to the average wind speed (40m/s).

It is important to note that during the dry season, the wind is more frequent and occupies most of the day. Strong winds bring a lot of fine dust.

The average annual number of lightning strikes in the project area is 150, mainly due to frequent and severe storms during the rainy season, and adequate lightning facilities are considered.

B Fuel type: diesel, heavy oil.

C Operation of the power station

1) Power station operation mode: continuous power supply for production

2) Parallel operation.
1.2 电站建设要求:

厂区选址:要求选择于地势高位,防止水涝.
供排水沟渠和管道,水池:厂房雨季:连续下雨季节(10-5月).防洪涝,旱季:防干旱.

厂房结构:钢结构,防雨板墙面,门窗.

厂房通风:对流通风机通风.控制室采用空调通风.
主厂房起重行车:≥5t.

厂区照明：照明覆盖全厂区.

厂区消防：固定+移动
燃油储量:≥7-10天贮存量.（燃油模式运行下储量）

备注：业主负责提供水源.

1.2 Requirements for power station construction: Site selection of the plant: It is required to choose high terrain to prevent waterlogging. Water supply and drainage ditches and pipes, pools: Plant Rainy season: Continuous rainy season (October - May). Flood prevention, dry season: drought prevention. Plant structure: steel structure, rainboard wall, doors and Windows. Building ventilation: convection fan ventilation. The control room is ventilated by air conditioning. Main plant crane :≥5t. Lighting: lighting covers the whole plant area. Plant fire protection: fixed + mobile fuel reserves :≥7-10 days storage capacity. . Remarks: The owner is responsible for the supply of water
1.3.电站说明:

10MW电站由2台MAN10L3244发电机组组成。 

发电机组单机功率:5.4MW 

总发电功率：2*5.4MW=10.8MW .
发电机组电压: 11KV

发电机组频率:50HZ.
依据外部环境温度36~50℃,厂房内温度26~40℃的前提条件，机组运行实发功率为90%左右.电站可发电量为：

2台*5.4MW*90%=7.2MW.

发电机组主要以“重油HFO”运行
柴油DO用于启动,停机前.


电站布置:
配套辅助系统:燃油储存及处理系统；滑油处理系统；冷却水处理及冷却系统；废油废水处理系统；压缩空气系统；监控及安全报警系统；电力系统；照明系统；消防及火灾报警系统；通风及空调。

1.3. Power Station Description: The 10MW power station consists of 2 MAN10L3244 generator sets. 

Single power of generator set :5.4MW .

Total power :2*5.4MW=10.8MW. 

Generator set voltage: 11KV 

generator set frequency :50HZ. 

According to the external ambient temperature of 36~50℃, plant temperature of 26~40℃ prerequisite, the unit operation real power is about 90%. 

The generating capacity of the power station is: 2 *5.4MW*90%=9.7MW. 

The generator sets mainly run on "heavy oil HFO" 

diesel DO for start-up and before shutdown. 

For the layout of the power station, see Annex I (general layout of the power station). Auxiliary system: fuel storage and handling system; Lubricating oil treatment system; Cooling water treatment and cooling system; Waste oil wastewater treatment system; Compressed air system; Monitoring and security alarm system; Electric power system; Lighting system; Fire fighting and fire alarm systems; Ventilation and air conditioning.
1.4.发电机组项目的主要技术参数.如下：
◆
总发电输出功率：10.8MW 11KV 50Hz
◆
发电机组型号:  MAN10L3244发电机组
◆机组输出电压：  11KV
◆频率：         50Hz
◆冷却方式：     压力水循环冷却。

1.4 Main technical parameters of the generator set project. As follows: 

◆ Total power output: 10.8MW 11KV 50Hz 

◆ Generator set Model: MAN10L3244 Generator set 

◆ Output voltage: 11KV 

◆ Frequency: 50Hz 

◆ Cooling mode: pressure water cycle cooling.

HFO经过预处理，基本的要求如下：进机粘度10-25 mm2/s (cSt)

HFO is pre-treated, and the basic requirements are as follows: Inlet viscosity 10-25 mm2/s (cSt).

HFO特性参数characteristic parameter:
	Characteristic parameter 特性参数
	Unit 单位
	Value 数值

	Viscosity at 40°C    40℃时粘度
	cSt
	180-380

	Density at 15°C     15℃时密度，max.
	kg/m3
	890

	Sulphur 含硫量，max.
	Quality     质量 %
	1.5

	Flash point    闪点，min.
	℃
	60

	Sediment   机械杂质，max.
	Quality     质量 %
	0.1

	Pour point (upper), Winter   上倾点，冬季，max.
	℃
	-6

	Pour point (upper), Summer   上倾点，夏季，max.
	℃
	0

	Water 水分
	Volume   

体积 %
	≤0.01

	Ash 灰分
	Quality     质量 %
	≤0.01


润滑油规格：CD级 SAE40.(总碱值匹配含硫量.).

Lubricating oil specification: CD grade SAE40.(total base value matches sulfur content.)


2.技术方案Technical Proposal

2.1电站总体布置General layout of power station


Total area of power station电站总占地面积50*50=2500m2.

Among them, the main workshop其中, 主厂房:32*16=512m2, 

Water pond水池.

One water pond is arranged besides the main building. The water pond is of reinforced concrete construction with length of 16 m, width of 4.03 m, and height of 3.2 m. The wall thickness of the water pond is 0.3 m.

主厂房旁布置一个钢筋混凝土结构水池，水池长16m,宽4.03m,高3.2m,壁厚0.3m。

2sets cooling towers are installed on the water pond.水池上方安装2个冷却水塔。

Oil storage储油罐 :

Total area for oil storage is 600m2 square meters with length of 30 m and width of 20 m. The following oil storages are arranged:

储油罐区长30m,宽20m,总面积为600m2,包括：

one HFO fuel oil storage with volume of 650 cubic meters, storage diameter of 9 m, height of 10 m, dry weight of about 50 tons and total weight of 700 tons. The intensity of foundation shall be fully considered.

1个重油罐，直径9m,高10m,容积650m3,制品重量50吨，运转重量700吨。应当充分考虑基础的强度。

One diesel oil storage with volume of 200 cubic meters, storage diameter of 5.9m, height of 7.5 m and total weight of 220 tons. The intensity of foundation shall be fully considered.

1个柴油罐，直径5.9m,高7.5m,容积200m³,运转重量220吨。应当充分考虑基础的强度。

Two buffer heavy fuel oil tanks with volume of 100 cubic meters, storage diameter of 4.7 m, height of 6.5 m and total weight of 120 tons.

2个重油沉淀罐，每罐直径4.7m,高6.5m,容积100m3,运转重量120吨。

One daily HFO tank of 100cubic, one daily DO tank and one residual oil tank with volume of `10 cubic meters, tank diameter of 2.4 m, length of 5 m and total weight of 11 tons for each oil tank. The tanks are installed beside the water pond.

1个100t重油日用油罐，1个20t柴油日用油罐，1个10t渣油罐.

Fireproofing wall with height of 1.6 m is arranged around the oil storage, earthing for avoiding thunder-strike shall be considered for the oil storage.

油罐接地以防雷击，周围的防火墻高1.6m。

At drainage ditch is set up around the main workshop and the oil depot, which flows to the oil and water discharge area of the oil depot. The buoyancy of the baffle plate is used to separate the oil and water, and the oil from the oil collecting ditch is transported to the sedimentation tank by submersible pump. Fresh water is sent to the pool by submersible pumps. To account for flooding, set up drainage outlets to main drains.

主厂房和油库周围建立排水沟,汇流到油库缷油区,采用隔挡板浮力分离油水,集油沟的油通过自吸式固定泵输送到沉淀罐.清水通过自吸式固定泵输送到水池.考虑到洪水,设立排泄口至总排水沟.

Main building主厂房

The main building will be arranged in 2 lines:主厂房将分为2跨：

The first line (Control room) is for the electrical control room, switchgear room, The second floor is for silencers and thermal oil exhaust gas boilers, The distance of the columniation is 6 m; the span is 8 m, length is 16m and height is 4.7 m;

第一跨的第一层（控制室下面隔空防潮）布置电气控制室,开关柜室,办公室,维护备件区等.第二层布置消音器和废气锅炉。柱距6m,长16m，宽跨距8m,高4.7m；

Inside the control room, there is HV switchgear room, LV control room, All HV and LV cables will be connected to switchgears or control panels through cable channels in the control room.控制室内包括HV开关柜室，LV 控制室。所有的HV 和LV 电缆均通过控制室的电缆沟与开关柜或控制柜相连。

Double deck sound insulation glazing with length of 1800 mm, width of 1500 mm, and thickness of 8 mm is installed on the control room wall facing to the alternator end of the generator. The bottom of glazing shall be 800 mm above the ground.

面对机组发电机端的控制室墙上安装双层隔音玻璃，长1800mm，宽1500mm，厚8mm，隔音玻璃底部距地面800mm。

Ventilation for the control room adopts air conditioner. Air conditioner is not included in the scope of delivery.控制室采用空调通风。

The second span (generator room) is arranged with 2 generator sets , maintenance area, lubricating oil/high temperature water module, fuel separator unit, fuel supply unit, air compressor ,air bottle unit, etc.

Length: Span 8*4m=32m; Width: Span 4*4m=16m.

A 5-ton double-beam crane with a span of 13.5m is required for the generator room. The installation height of the rail column is 7m, and the total height is 9.6m. The maximum height of the main plant is 13m.

Each device has a corresponding embedded part and a bearing beam.

第二跨（发电机房）布置2台发电机组，润滑油/高温水模块，燃油分离机单元、燃油供油单元,空压机,空气瓶单元等.

长:跨距8*4m=32m；宽:跨距4*4m=16m.

发电机房需布置1个5吨双梁行车,跨距为13.5m。行车轨道承柱安装高度7m，总高9.6m。主厂房最高处高度为13m。

每个设备均有相应的预埋件，并布置承重梁.

2.2 Main equipments in generator hall:机房主要设备

2.2.1. 5.4MW generators.5.4MW发电机组

Model: 5400GF; Rated power:5400kW; Rated speed: 750r/min; 

Weight for each generator: 105 tons including diesel engine 65 tons, alternator 25 tons and engine frame base 15 tons.

机组型号：5400DF；额定功率：5400kW；额定速度：750r/min；单台机组重量105吨，其中柴油机重65吨，交流发电机重25吨，柴油机底座重15吨。

Lube oil cooler, lube oil tank, injector cooler, lube oil filter, air compressor, etc;

机组滑油冷却器、喷油器冷却器、滑油滤清器、空压机等附属设备。

1 set of fuel booster module.1个燃油粘度控制及供油单元模块；

1 set of HFO separator（twin module).1电站HFO燃油净化分离模块(双机模块).

2.2.2.设计环境

STANDARD CLIMATIC CONDITIONS

标准环境条件

ISO Conditions: 

Air temp. to turbocharger inlet                25 deg. C

增压器进口空气温度                       25 ℃

Atmospheric pressur                        750 mm Hg

大气压力                                 750 mm Hg

Relative humidi                            60 % 

相对湿度                                 60 % 

Water temp. at charge air cooler inlet           25 deg. C

空冷器进口冷却水温度                     25 ℃

机组的环境参数：

外部环境温度--------------------------------10~50℃ 


淡水温度-----------------------------------------36℃ 

相对湿度-----------------------------------------60 %

大气压强---------------------------------------101.3kPa(760 毫米汞柱) 

增压器的背压---------------------------------350毫米水柱(最大400毫米水柱)

热交换的设计基于36℃的淡水温度。

Design condition

The engine will be operated on Natural gas.

Capacity of the genset can be decided under the following design conditions: 

Ambient temperature--------------------------------------------10~50℃ 

Fresh water temperature------------------------------------------36℃ 

Relative humidity----------------------------------------------------60%

Atmospheric pressure------------------------------------------101.3kPa(760mmHg)

Back pressure of turbo-charger---------------------------350mmAq(max 400mmAq)

Heat exchangers will be designed at fresh water temperature 36℃.

Under the following limiting ambient conditions:在以下限定环境条件下

Air temp. at turbocharger inlet           40 deg. C

增压器进口空气温度

Water temp. at charge air cooler inlet      30 deg. C

空冷器进口水温

Deration to power applicable for engine 
0 %( nil)

柴油机功率修正系数.

Beyond the abovementioned limiting conditions, deration to power as per ISO 3046 will be applicable.

超过以上限定环境条件，可按照ISO3046进行功率修正。 

The engine should be capable of accepting a sudden load as per the guidelines in ISO-8528-5-1993(e). As per this standard, the maximum sudden load increase stages are.

柴油机可以按ISO-8528-5-1993(e)规定突增负荷。按照此标准，最大突增负荷级如下：

         Baseload %     sudden load   increase to %

         基础负荷        突增负荷       负荷状态

--------------------------------------------------------------------------------

1st Stage         0%          40              40%

2nd Stage        40%         30
             70%

3rd Stage        70%         20
             90%

4th Stage        90%         10
             100%

--------------------------------------------------------------------------------

During each of the above-mentioned stages of sudden loading, the transient speed drop will be restricted to a maximum value of 10% of the rated speed.  

在上述任一突增负荷级，瞬时转速降低不得超过额定转速的10％。


Otherwise, the number of generator sets should be increased. 否则,应增加发电机组数量.

2.3.发电机组标准
Technical standards of Generator Set            

机组采用标准：
Applicable standards for the unit: 

.    MAN /GB：中国工业标准

GB: china Industrial Standard

3).
ISO：国际标准化组织标准(机组性能适用ISO3046-1标准)
ISO: Standards of International Standard Organization (ISO3046-1 is applicable to the performance of the unit)

4).
IEC：国际电工技术委员会标准(性能)
IEC: Standards of International Electrotechnical Commission (performance)

2.4.
主要技术规格参数
Main technical specifications and parameters

           [image: image1.jpg]



表1发动机技术参数表(标准条件下)
Table 1
Technical parameters of engine (under standard conditions)
	项   目
Item
	单    位
Unit
	数   值
Value

	发动机型号
Model of  engine 
	
	MAN10L3244

	发动机额定功率
Rated power of  engine 
	kW
	5600

	燃油耗

fuel consumption
	g/kwhr
	188+5%

	气缸数量
Number of cylinder 
	个
Pcs.
	10

	缸径
Cylinder diameter
	mm
	320

	冲程
Stroke 
	mm
	440

	排量
Discharge capacity
	L
	366

	转速
Rotating speed
	rpm
	750

	活塞平均速度
Mean velocity of piston
	m/s
	10.5

	润滑油填充容量
Filling capacity of lubricating oil 
	m3(kg)
	2.2(1826)

	水填充容量
Water filling capacity 
	m3(kg)
	1.5(1500)

	长Length ×宽Width×高Height
	mm
	 8800* 1900 *4536

	净重
Net weight
	kg
	65000


表2燃气发动机噪音指标(标准条件下)
Table 2 Noise index of gas engine (under standard conditions) 
	噪音频谱
Frequency spectrum of noise 
	Hz
	32
	63
	125
	250
	500
	1000
	2000
	4000
	8000

	发动机功率
Engine power 
	kW
	5400

	进气噪音 (空气)
Inflow noise (air)
	dB
	
	109
	105
	104
	101
	108
	112
	126
	113

	排气噪音
Exhaustion noise 
	dB
	97
	112
	115
	119
	120
	119
	120
	119
	110

	机组噪音
Set noise 
	dB
	51
	72
	86
	93
	98
	100
	101
	102
	88


表3发电机技术数据表(标准条件下)
Table 3 Technical data sheet of electric generator (under standard conditions) 
	型号
Model
	
	VEM/BEM

	额定功率
Rated power
	kW
	5400

	功率因数
Power factor
	COSφ
	0.8

	频率
Frequency
	Hz
	50

	电压
Voltage
	kV
	11

	转速
Rotating speed
	rpm
	750

	允许超转速
Allowed overspeed 
	rpm
	120%

	效率
Efficiency
	%
	96

	惯性矩(飞轮)
Moment of inertia (flywheel)
	kgm2
	590

	重量
Weight
	kg
	25000

	抗无线电干扰等级
Anti-radio jamming grade 
	
	N

	结构形式
Structure type
	
	IBM3

	绝缘等级
Insulation class
	
	F/B

	防护等级
Protection class
	
	IP23

	在额定功率下允许温升
Allowable temperature rise under rater power 
	0C
	80

	最高周围环境温度
Maximum surrounding ambient temperature 
	0C
	40

	总谐波失真
Total harmonic distortion 
	%
	3%

	电抗及时间常数
Reactance and time constant 
	
	

	xd直轴同步电抗
xd direct-axis synchronous reactance 
	%
	195.6%

	xd¹直轴瞬态电抗
xd¹ direct-axis transient reactance 
	%
	24.4%

	xd”直轴次瞬态电抗
xd” direct-axis subtransient reactance 
	%
	16%

	Td”次瞬态电抗时间常数
Time constant of Td” subtransient reactance 
	sec
	0.018

	Td  时间常数
Td time constant 
	sec
	4.187


表4发电机组主要技术参数汇总表(标准条件下)
Table 11 Summary sheet of main technical parameters for generator set 

(under standard conditions) 
	机组型号
Set model 
	
	 5400DF

	发电机组额定功率
Rated power of generator set 
	kW
	5400

	功率因数
Power factor
	
	0.8

	转速
Rotating speed
	rpm
	750

	排烟温度
Exhaust gas temperature
	0C
	540

	允许的排气背压
Allowable exhaust back pressure 
	kPa
	4.5

	烟气排放量
Exhaust gas emission 
	Nm3/h
	24700

	燃料消耗率
Fuel consumption 
	g/kwh
	192+5%

	润滑油消耗率
Lubricating oil consumption 
	g/kWh
	0.4-0.6

	发电效率
Generating efficiency 
	%
	44

	热效率
Heat efficiency 
	%
	28.2

	总效率
Overall efficiency 
	%
	72.2

	缸径/冲程
Cylinder diameter/stroke
	mm/mm
	320/440

	缸套水回水/出水温度
backwater/effluent temperature of cylinder liner water 
	0C/0C
	74/82.5

	缸套水量
Water volume of cylinder liner 
	m3/h
	82

	输出电压
Output voltage 
	kV
	11

	频率
Frequency
	Hz
	50

	发动机组净重
Net weight of engine unit 
	T
	105

	发电机组外型尺寸
External dimension of engine unit 
	m
	12.565x2.235x4.78(长x宽x高)
(length x width x height)


3.Electrical system电气系统
3.1 H.V. system高压系统

2*5. 4MW/11kV generators will work in parallel, supply electricity to two 11KV bus-bar. The LV electricity source for the power plant is supplied by a 500KVA transformer from 11kV bus-bar.

2台套5.4MW/11kV 发电机组将并联运行，发出的电将输送到两个11kV的双母线上。电站所采用的低压电源由一个连接11/0.4KV母排的500KVA的变压器提供。

generators are arranged for the power plant. For each one generator, the standard configure includes one switchgear for generator output and potential transformer, one control and operation panel (COP) and one local control desk (LCD). 

发电机组组成，每台机组配置一个开关柜（用于机组输出和电压互感器），一个带控制操作屏（COP）的机旁控制台（LCD）。

The neutral of the generator is earthed through surge arrestors (standard delivery in China). 
发电机采用中性点（标准供货）接地。

All generators are connected with two bus-bar. 6.3kV bus-bar PT panel is arranged for parallel operation. All 11kV H.V. panel adopt KYN28A-12 metal-enclosed removable switchgears, the switch for generator switchgear adopts VS1 vacuum circuit breaker (with truck), its rated current is 630A, and rated short-circuit breaking current is 25KA.

发电机组以双母线方式联结，采用11KV母线压变柜（PT柜）用于机组的并联运行。所有的11kV高压屏均为KYN28A-12铠装式可移动开关柜，机组开关柜开关采用VS1真空断路器（带手车），额定电流为630A, 额定短路断开电流为31.5KA.

Generator HV panels

机组HV屏柜

Generator HV panels include generator switchgear and neutral panel. The generator connects to the bus-bar by vacuum circuit breaker in the generator switchgear.

机组HV屏柜包括机组开关柜和中性点接地屏。机组通过安装在机组开关柜内的真空断路器和母线连接。

Major Components in generator switchgear:

机组开关柜主要部件

3 pole truck type DC/AC 110V electrically operated motor energized VS1 Vacuum Circuit Breaker
3极手车式电动DC/AC 110V电动 VS1真空断路器

Metering / Protection CT and PT
计量/保护用电流互感器和电压互感器

CT type: CT LZZBJ9-11 400/5A with two windings for each phase

电流互感器型号; CT LZZBJ9-11 400/5A, 每相配两个绕组

Two CTs are installed in the generator switchgear. One CT is for current and power measuring (phase A and C) and excitation adjusting (phase B); another is for 2301E load sharing controller. 

每个发电机组开关柜内安装有两个电流互感器。一个用来测量（A相和C相）电流和功率，及励磁调节（B相）；另一个用于2301E负载分配控制器。

PT type: one REL-11/√3. 0.1/√3. 0.1/3kV with two windings for each phase

电压互感器型号：REL-11/√3. 0.1/√3. 0.1/3kV，每相配两个绕组。

One group of windings in potential transformers is star connected for measuring and protection system. Another group of windings is triangularly connected for single phase earthing protection.

电压互感器上的一组绕组采用星型连接用于测量和保护系统。另一组采用三角形连接用于单相接地保护。

Digital integrated relay

数字整体式继电器

digital integrated relay is adopted for gen-set protection, which is used for alternator protection, switch control, monitoring, measuring and display.

每台发电机的开关柜内安装有一个数字整体式继电器用来实现发电机机保护，开关控制，监控，测量和显示功能。

The following functions and protection can be carried out on the relay:

继电器功能：

Differential
差动

Voltage locked over current
电压锁定过电流

Reverse power

逆功率

Over current

过电流

Single phase Earthing

单相接地

Over voltage

过电压

Low frequency

低频率

Over frequency

过频率

Over load

过负载

Accurate measuring of all operation parameters such as power, voltage, current, frequency, power factor and others

准确测量所有运行参数如功率，电压，电流，频率，功率因数等。

Display the conditions of all switches

显示所有开关状态

Running record and failure storage

运转记录和故障储存

Local / Remote control selector
    机旁/遥控选择器
VCB ON/OFF
    VCB开/关

DSSX25 kWh and kVarh meter

    DSSX25 千瓦时及无功千伏安小时表

Potential transformer panel

PT 柜

Major Components in PT panel:

主要部件

Fixed PT installation truck with arrester.
固定式PT安装手车，带避雷器

PT type: one REL-11/√3. 0.1/√3. 0.1/3kV with two windings for each phase

电压互感器型号：REL-11/√3. 0.1/√3. 0.1/3kV，每相配两个绕组。

One group of winding in potential transformers is star connected for measuring and protection system. Another group of winding is triangularly connected for single phase earthing protection.

电压互感器上的一组绕组采用星型连接用于测量和保护系统。另一组采用三角形连接用于单相接地保护。

The scope of electrical system consists of the electrical equipments inside of main building. The Buyer takes responsibility to transmit power from power plant to user position.

电气系统包括主厂房内的所有电气设备。买方负责从电站到用户的送电。

3.2 L.V. system低压系统

The L.V. electrical systems consist of auxiliary electrical system for generator, maintenance electrical system for power plant.

低压电气系统包括发电机辅助电气系统，电站维护电气系统。

The auxiliary equipments for generator include four air compressor motors (7.5kWx2), twelve radiator motors (7.5KWx2), twelve LT water pump (18.5KWx2), two DC power source panel (4kW×1), two DO unloading pumps (11kWx2), four HFO unloading pumps (18.5kWx2) and one water pump (2.2kW).

发电机辅助电气设备包括2台空气压缩机电机(7.5kWx2)，2台冷却塔风机电机(7.5kWx2)，2台低温水泵（18.5KWx2）， 1套直流电源(4kW×1), 2台DO泵电机(11KWx2), 2台HFO泵电机（18.5kWx2),1台压力水柜电机（2.2kW)。

The maintenance system includes one 5T double girder bridge crane (10kW) and maintenance electrical boxes (total 20kW).

维护系统包括一个5T双梁桥式行车（10kW）和维护电力箱（共20kW）。

L.V. power source for power plant

电站低压电源

The electricity for the power plant is supplied by one 500KVA transformer from the 11kV bus-bar.

电站所采用的低压电源由1个连接11KV母排的500KVA的变压器提供。

DC panel直流屏

The power supply of control plant, protection, signal, automatic device and trouble lighting adopts 150AH direct current electrical source system.

电站控制，保护，信号，自动装置和故障显示灯均采用150AH直流电。

110/24V DC battery charger of suitable capacity along with Lead acid type rechargeable batteries (12 V DC) is used. Charger is fully automatic, with float and boost charging facility. One set of DC/DC transfer module with 100A capacity for 24V output.

直流屏配置铅酸(12 V DC)充电蓄电池和110/24V DC全自动式充电器，具备慢充和快充功能。1个DC/DC变压单元，电流100A, 24V 输出。

Major Components in the DC panel

主要部件

Source inspect and change over module 

电源检测和转换单元
Chargers and booster module

充电器和调节器单元

12V batteries and battery detect unit

12V电池和电池检测器
AC/DC ammeters, voltmeters

交流/直流安培表，电压表

LCD operation screen

液晶运行屏
Protections provided for Chargers

充电器保护

Over load / short circuit / earth fault
过载/短路/接地故障

Over voltage
过电压

3.3.Control system控制系统

DG柴油发电机组

For each one generator, one control and operation panel and one local control desk are supplied.

Gen-set control and operation panel

每一台发电机提供一个控制操作屏和一个机旁控制台。

The control and operation panel in the control room provides necessary Monitoring, Control and Protection functions for the DG set. It controls the Gen-set running according to the program set in PLC. All Gen-set’s running parameters such as voltage, current, power, power factor, frequency, and speed can be displayed on it.

机组控制操作屏安装在控制室内，通过PLC的设定程序对机组实现的必要检测，控制和保护功能，同时显示机组运行的所有参数如电压，电流，功率，功率因数，频率和转速。

Major Component in console

主要部件

Control PLC
可编程逻辑控制器

Speed Governor controller

调速器控制器

Automatic Voltage Regulator

自动压力调节器

Engine Frequency Monitoring Unit

频率检测单元

Meters表
Ammeters (3 nos.)
安培表（3支）

Voltmeter with selector switch
电压表，带选择器开关

Power meter

功率表

Frequency meter
频率表 

PF meter
功率因数表

Analog Excitation fundamental ammeter 
模拟励磁基频安培表

Analog Excitation harmonics ammeter 
模拟励磁协频安培表

Counter for running hours 
运转计时表


6) Operation and indicators
运行及指示器

Push buttons, change over switches
按钮，转换开关

VCB engaged indication, 

VCB 投入指示

Engine start permission indication

允许开机指示
Excitation change over switch

励磁转换开关

DG VCB ON/OFF

机组VCB 开/关

DG VCB Trip and alarm indication

机组 VCB 断开和报警指示

Engine Idle/Rating

柴油机怠速/额定

Engine start
柴油机启动

Engine normal and emergency stop
柴油机正常和紧急停机

7) AVR
adopts ABB or Basler product.

自动电压调节器采用ABB或巴斯勒产品

AVR mounted on the alternator. It configures with stability adjusting, voltage adjusting, and gen-set paralleling reactive power sharing adjusting.
电压调节器布置在发电机上，它具有稳定性调整，电压调整和机组并联无功功率分配调整功能。

auto synchronizer

自动同步器

Auto synchronization system is adopted between generators and network and among generators. Manual synchronization system is supplied for standby.

自动同步系统用于发电机组与电网或发电机组之间。提供备用手动同步系统。
Load sharing负载分配

All generators can work in parallel; load can be equally shared among all generators automatically. Woodward programmable and configurable speed governor controller 2301E is adopted to control the engine, which can share or operate Gen-set in base load mode or isochronous mode.

所有的发电机组可并联运行，能自动平均分配负载。采用Woodward 可编程序和可设定调速器控制器2301E在基础负载模式或同步模式下控制柴油机.

Main functions on the control and operation panel:

控制操作屏主要功能

Starting engine
柴油机启动
Speedup

加速

Speed-down

减速

Generator switch ON/OFF

调速器开关 开/关 

Voltage adjustment

电压调整

Reactive power share

无功功率分配 

Synchronization

同步

Voltage measuring changeover

电压测量转换

Lube oil pressure

滑油压力

Water pressure

水压

Voltage

电压

Current

电流

Frequency

频率

Power

功率

Excitation current
励磁电流

Speed

转速

Alarm

报警

Local Control Desk
机旁控制台

Local Control Desk is provided for monitoring pressure and thermal parameters of the running engine. Also starting, stopping and speed control of engine is possible in local control operation mode. It is located near the engine.
机旁控制台布置在柴油机旁，用来监控柴油机的压力和温度参数，同时在机旁控制模式下实现开车，停车和转速控制功能。

Major Components in Local Control Desk 

主要部件

Pressure gauges, switches
压力表，开关

Lube oil filter inlet pressure
滑油滤器进口压力

Lube oil filter outlet pressure
滑油滤器出口压力

Lube oil in cylinder head inlet pressure

气缸盖滑油进口压力

Cooling water pressure

冷却水压力

Temperature indication

显示温度

Cylinders cooling water temperature scanner
气缸冷却水温度巡检仪

   Cylinder cooling water outlet temperature measurement system with Cu50 thermo resistor for each cylinder and scanned by a multi-channel meter.

气缸冷却水出口温度测量系统包括每缸一支Cu50热敏电阻器和一支扫查用多路表。

Engine exhaust temperatures scanner
柴油机排气温度巡检仪

   Pyrometric exhaust gas system with thermocouple for each cylinder and turbocharger, and scanned by a multi- channel meter.

排气温度测量系统包括每个气缸和增压器各一支热电偶和一支扫查用多路表。

Lube oil engine inlet /outlet temperature

柴油机进口/出口滑油温度

Water engine inlet/outlet temperature
柴油机进口/出口水温

Engine RPM indicator with cranking and over speed protection.

柴油机转速指示器，带起动和超速保护

Push buttons, indicating lamps, selector switches
按钮，指示灯，选择开关

- Common engine alarm
柴油机常规报警

- Engine start permission
柴油机允许启动

- Local / remote mode select

机旁/遥控模式

- Engine start / stop
柴油机启动/停车

- Flasher off
闪光器关

- Engine speed raise / low
加速/减速

Emergency stop
紧急停车

3.4 Protection system保护系统

3.4.1 Diesel engine

柴油机保护系统

The diesel engine will stop automatically in case of the following failures:

出现下列任意一种情况柴油机将自动停车：

Very low lube oil pressure
滑油压力过低

Very high water engine outlet temperature
滑油温度过高

Engine over speed
超速

The diesel engine will alarm automatically in case of the following failures:

出现下列任意一种情况柴油机将自动报警：

Low lube oil pressure
滑油压力低

Low water pressure
水压低

High lube oil temperature
燃油压力低

High water temperature engine inlet
滑油温度高

Alternator bearing temperature high
发电机轴承温度高

3.4.2. DG electricity system

柴油发电机组电气系统

The generator adopts digital integrated relay protection system for monitoring and protection. 

发电机采用数字整体式继电保护系统实现监控和保护功能。

An ICBU360 digital integrated relay is installed on generator switchgear, which is used for alternator protection, switch control, monitoring, measuring, display and SOE record.

每台发电机的开关柜内安装有一个ICBU360数字整体式继电器用来实现发电机机保护，开关控制，监控，测量，显示功能和事件顺序( SOE)记录功能。

The following functions are configured on the relay:

继电气功能：

Differential current

差动

Reverse power

反向功率

Instant trip current

瞬时闭锁电流

Voltage locked over current:

电压锁定过电流

Over current

过电流

Over load

过载

Earth failure

接地故障

Over voltage

过电压

Under voltage

欠电压

Low frequency

低频率

Over frequency

过频率

3.4.3 power plant central control and monitor system （option, not included in scope of supply）

电站集中控制系统

The central control and monitor system of the power plant reads the data of each unit through PLC or communication device, and monitors the auxiliary equipment of the power plant. The HMI displays the operation status and main parameters of each unit and the operation status of auxiliary equipment in the power plant. The control panel can also operate the starting, stopping, opening and closing of each unit and the switching of the unit operation mode. the panel integrated control contains the unit itself and ancillary equipment monitoring, also include oil tank area of tank liquid level, temperature, the monitoring of the pump, at the same time and power plant auxiliary equipment, such as air compressor, separator, boiler, water softening equipment monitoring, also including outgoing switchgear data monitoring, at the same time keep communication port to client system.

电站集中控制屏通过PLC或控制模块读取各机组数据，同时监控电站外围辅助设备。触摸屏显示各机组的运行状态和主要参数，电站辅助设备运行状态。控制屏还可以操作每台机组的启动，停止和分、合闸，机组运行模式的切换。后台综合控制包含机组本身及辅助设备监控，还包括油罐区油罐液位、温度、泵的监控，同时对及电站辅助设备，如空压机，分离机，蒸汽锅炉，软水等设备的监控，负载设备出线柜状态、数据监控，同时留接口对上位机传送监控信号。
Data communication between the central control panel and the DG set will be carried out by CAN bus/tcp-ip /S3964R or modbus-serial /ProFi bus or similar communication protocols.
集中控制屏与机组之间的数据通讯将通过CAN总线/TCP-IP/S3964R或Modbus-串行/ProFi总线或类似的通信协议进行。

Main display function of power plant monitoring system

电站监控系统主要显示功能：

Digital display: directly read the measured data

数字显示：直接读取测量的数据

Analog display: the circuit breaker status on the primary diagram, the neutral grounding switch

模拟显示：一次图上的断路器状态，中性点接地开关的分合；

Graphic display: graphical display of values

图形显示：图形显示数值；

Analog display: display continuously changing data

模拟量显示：显示连续变化的数据；

Alarm display: - operator receives alarm of electrical/mechanical/other parameters in the form of sound and light indication. When the alarm indicates abnormal state, the operator should pay attention immediately and take intervention measures if necessary.

报警显示：-操作员以灯光指示的形式接收电器/机械/其他参数的报警。报警指示异常状态时要求操作员立即注意，必要时采取干预措施。

The above items are adjusted by detailed design

以上各项由细化设计进行调整；

The operator's main operation interface is completed by an operation station, consisting of an LCD mouse and keyboard, and equipped with a color display.
操作者的主操作界面通过一个操作站完成，由LCD鼠标和键盘组成，并配有彩色显示器。

a) input/output system
I/O输入输出系统

Analog signal: 4 ~ 20mA

模拟量信号：4～20mA

Digital signal: relay contact

数字量信号：继电器触点

b)Display and keyboard
显示与键盘   

Engineer operation station with monitor and keyboard

- 带显示器与键盘的工程师操作站

Operator station with display and keyboard

- 带显示器与键盘的操作员操作站

c)Print
打印设备

Laser printer (A4)

- 激光打印机（A4）
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