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储能产业发展
Development of Energy Storage Industry
2013年，平高集团按照国家电网公司部署安排，开始调研电池储能技术；
Pinggao Group began to investigate battery energy storage technologies in accordance with the deployments of the State Grid Corporation of China in 2013;
2016年，平高集团把大规模储能做为大力发展的增量业务之一，成立储能筹备领导小组及储能筹备工作，开展储能相关工作；
In 2016, Pinggao Group made large-scale energy storage one of the vigorously developed incremental businesses. It set up a leadership team for energy storage preparation and established energy storage preparation work, and carried out energy storage-related work;
2017年，平高集团成立电力储能事业部，集中优势力量，大力发展储能产业。
In 2017, Pinggao Group established the Power Energy Storage Business Division to concentrate its strengths and vigorously develop the energy storage industry.
由平高集团首次承建的国家863智能微电网项目通过国家科技部验收。
The national 863 smart micro-grid project constructed by Pinggao Group for the first time has passed the acceptance of the Ministry of Science and Technology.
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1.
集中式可再生能源并网
1.
Centralized Renewable Energy Grid Connection
	储能系统及解决方案
Energy Storage System and Solutions 
集中式可再生能源并网
Centralized Renewable Energy Grid Connection
风能或太阳能等可再生能源发电具有随机性和波动性 的缺点，通过在风力发电或太阳能发电系统中引入一定星 的储能系统可平滑可再生能源发电输出，减少对电网的冲 击；提高跟踪计划出力能力；另外，有效减少弃光、弃风现象。
Renewable energy generation such as wind energy or solar energy has the disadvantages of randomness and volatility. Introduce the smooth renewable energy generation output of a certain amount of energy storage systems into the wind power generation or solar energy generation systems, so as to reduce the impact on the power grid and improve the ability of tracking schedule output; In addition, it can effectively reduce the PV and wind curtailment.
应用特点:
Application characteristics:
1.交流母线连接，适合集中管理；
1. AC busbar connection, suitable for centralized management;
2.减少弃光、弃风，提离经济性；
2. Reduce the PV and wind curtailment to improve economy;
3.跟踪计划调度，提高并网可控性：
3. Track schedule dispatching to improve grid-connected controllability;
4.提离发电预测精度，提升并网友好性。
4. Improve generation prediction accuracy and grid-connected friendliness.
	[image: image9.png]





[image: image10.png]- e
L wauy
Er ] s I e

l o
) [
s
]l g





	调度中心
	Dispatching center

	监控平台
	Monitoring platform

	环境检测仪
	Environmental monitoring instrument

	光伏逆变器
	PV inverter

	储能逆变器
	Energy storage inverter

	直流电缆
	DC cable

	交流电缆
	AC cable

	通讯线
	Communication line


平滑可再生能源发电输出
Smooth renewable energy generation output
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电力系统
Power system
风电功率
Wind power
功率指令
Power instruction
平抑波动控制算法
Fluctuation stabilizing control algorithm
功率指令
Power instruction
能量状态反馈
Energy state feedback
风电场
Wind farm
储能能量管理
Energy management of energy storage
储能系统
Energy storage system
依据实时的风电功率数据和储能系统的能量状态得到储能系统需补偿的功率指令，经过储能 系统的功率补偿，风电和储能系统的总输出功率 得到平抑。
Based on the real-time wind electricity power data and the energy state of the energy storage system, the power instruction to be compensated by the energy storage system is obtained. Through the power compensation of the energy storage system, the total output power of the wind electricity system and energy storage system is stabilized.
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功率/千瓦
Power / kW
平抑前
Before stabilization
指令值
Instruction value
平抑后
After stabilization
电池功率
Battery power
时间/分钟
Time / min
平抑功率波动曲线
Fluctuation Curve of Stabilized Power



跟踪计划出力能力
Ability of tracking schedule output
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变流器
Converter
断路器
Circuit breaker
风储合成出力
Integrated output of wind power and energy storage systems
电网
Power grid
数据监控系统
Data monitoring system
风电功率
Wind power
预测系统
Prediction system
风电功率数据、风电预测数据
Wind power data， wind power prediction data
数据处理分析模块
Data processing and analysis module
利用电池储能系统的双向功率能力弥补实际风电功率的溢出或不足，使风储合成出力功率数据与风电功率预测数据之间的日预测最大误差满足标准要求。
The bidirectional power capability of the battery energy storage system is used to make up the overflow or insufficiency of the actual wind power, so that the maximum daily prediction error between the integrated output power data of wind power and energy storage systems and the wind power prediction data meets the standard requirements.
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功率/千瓦
Power / kW
预测计划指令：
Predicted schedule instructions:
•0-10分钟功率指令值12MW
•10-24分钟功率指令值14MW
•24-45分钟功率指令值18MW
•0-10 min, power instruction value: 12 MW
•10-24 min, power instruction value: 14 MW
•24-45 min, power instruction value: 18 MW
平抑前
Before stabilization
指令值
Instruction value
平抑后
After stabilization
电池功率
Battery power
时间/分钟
Time / min
跟踪计划出力曲线
Curve of tracking schedule output
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	减少弃光、弃风现象
	Reduce the PV and wind curtailment

	电力
	Power

	电力负荷（虚线）
	Power load (dotted line)

	充电
	Charge

	放电
	Discharge

	来自电网的电力（实线）
	Power from power grid (full line)

	削峰值
	Peak clipping value

	储能系统能够在弃风、弃光限电时 段存储少星电蚩，在非限电时段上 网，获得更多的高峰负荷收益。
	The energy storage system can store a small amount of electricity during the PV curtailment, wind curtailment and power brownout, and access to the Internet during non-power-brownout periods to obtain more peak load revenue.

	增加储能系统实际功率
	Improve the actual power of energy storage system

	DCDC充放电功率
	DCDC charging/discharging power

	未增加储能系统实际功率
	Fail to improve the actual power of energy storage system

	某光伏电站增加储能系统后发电情况
	The Generation Condition of a PV Power Station after Increasing Its Energy Storage Systems


2.
调频服务
2.
Frequency Modulation Service
	调频服务
Frequency Modulation Service
传统电力系统在稳定电网方面存在响应慢的缺 点，引入电池储能系统后，可辅助传统电力系统 及AGC设备，快速响应调频、调压指令，提高电 网稳定性。
Traditional power systems have the disadvantage of slow response to the stability of the power grid. After the battery energy storage system is introduced, traditional power systems and AGC equipment can be assisted to quickly respond to frequency modulation and voltage regulation instructions and improve the stability of the power grid.
应用特点：
Application characteristics:
1.既可以实现一次调频，又可以实现二次调频;
1. Both the primary and secondary frequency modulation can be achieved;
2.有效提高电网频率稳定性；
2. Improve the frequency stability of the power grid;
3.具有快速动态响应速度。
3. Have a rapid dynamic response speed.
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	调度中心
	Dispatching center

	火电厂
	Thermal power plant

	监控平台
	Monitoring platform

	储能逆变器
	Energy storage inverter

	电网
	Power grid

	直流电缆
	DC cable

	交流电缆
	AC cable

	通讯线
	Communication line


3.
削峰填谷
3.
Peak load shifting
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	削峰填谷
	Peak Load Shifting

	调度中心
	Dispatching center

	功率回路
	Power circuit

	监控回路
	Monitoring circuit

	储能变流器1
	Energy storage converter 1

	蓄电池1
	Storage battery 1

	储能变流器n
	Energy storage converter n

	蓄电池n
	Storage battery n

	监控平台
	Monitoring platform

	负荷配电柜
	Load power distribution cabinet

	负荷端
	Load side

	电网
	Power grid

	变压器
	Transformer
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	适用场景
	Applicable occasion

	工商业用户
	Industrial and commercial users

	1.有基本电费制度，超过基本电费的部分电 费成倍增加；
2.节省变电设备升级改造的费用；
3.谷电时段充电，峰电时段放电，利用电价 差套利；
4.港口，地铁站，高耗能企业等。
	1. There is a basic electric charge system. A portion of electric charges exceeding the basic electric charge is exponentially increased;
2. Save the cost for upgrading and transformation of substation equipment;
3. Charge during the valley electric period and discharge during the peak electric period, and seek for arbitrage by using the electric charge difference;
4. Ports, subway stations and high energy-consuming enterprises, etc.

	电网公司
	Power grid companies

	1.高峰期负荷对电网冲击比较厉害，可能造 成电网的损害；
2.节省升级维护电网的费用；
3.不以短期的投资回报为目的。
	1. In the peak period, the impact of the load on the power grid is more severe and may cause damage to the power grid;
2. Save the cost of upgrading and maintaining the power grid;
3. Do not aim at short-term investment returns


4.
微电网储能电站
4.
Energy Storage Power Station of Micro-grid
	微电网储能电站
Energy Storage Power Station of Micro-grid
涵盖分布式并网发电、离网电站、光储充一体，利用微电网的实时调度与控制实现整个系统的高效、安全运转。
It covers distributed grid-connected power generation, off-grid power station and integrated PV, energy storage and charging systems. It uses the real-time dispatching and control of the micro-grid to achieve highly efficient and safe operation of the entire system.
应用特点：
Application characteristics:
1.支持并网、离网运行模式，离网模式下提供u/f支撑；
1. Support grid-connected and off-grid operation modes, and provide the u/f support under the off-grid mode;
2.平滑风电、光伏出力波动，提高供电质量；
2. Smooth the wind power and PV output fluctuation and improve the quality of power supply;
	[image: image20.png]



电网
Power grid
能量控制模块
Energy control module
能量管理系统
Energy management system
可控负载
Controllable load
用户负载
User load
风力发电系统
Wind power generation system
光伏发电系统
PV power generation system
储能系统
Energy storage system



3.融合新能源发电、混合储能、充电桩、太阳能热水、新能源汽车等元素;
3. Integrate new energy generation, hybrid energy storage, charging piles, solar hot water, new energy vehicles and other elements;
4.大电网故障条件下能够实现24小时可靠供电。
4. Be able to provide reliable power supply for 24 hours under major faults of the power grid.
5.
工商业园区储能电站
5.
Energy Storage Power Station of Industrial and Commercial Parks
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	太阳能电池板
	Solar panel

	光伏逆变器
	PV inverter

	电网
	Power grid

	变压器
	Transformer

	储能变流器
	Energy storage converter

	电池组
	Battery assembly

	配电柜
	Power distribution cabinet

	交流充电桩
	AC charging pile

	小轿车
	Car

	直流充电桩
	DC charging pile

	小轿车
	Car

	大客车
	Coach


应用特点：
Application characteristics:
1.光伏发电与储能配合为本地负荷提供电力；
1. PV power generation cooperates with energy storage to provide power for local loads;
2.充分利用太阳能发电为充电站提供能源，减少电动汽车充电容虽对电网冲击;
2. Make full use of solar energy generation to provide energy for charging stations, and reduce the impact of the charging capacity of electric vehicles on the power grid;
3.可并网、离网运行，无缝切换；
3. Support grid-connected or off-grid operation with seamless switchover;
4.离网状态下储能系统提供U/f源；
4. The energy storage system can provide the U/f source under the off-grid state;
5.利用储能系统削峰填谷。
5. Realize the peak load shifting with the energy storage system.
6.
光储充一体式电站
6.
Integrated Power Station of PV, Energy storage and Charging
	光伏作为微电网运行状态下的主电源，储能用于建立电网电压，并对光伏发电量不足时进行补充和夜晚、阴雨天时的供电。在光伏和储能都无法进行输出时，系统接入电网给充电机进行供电。
PV is the main power supply under the operating state of the micro-grid. Energy storage is used to establish the grid voltage and supplement the electricity when the PV generating capacity is insufficient, as well as supply power at night and in rainy days. When neither PV nor energy storage can conduct output, the system is connected to the power grid to supply power to the charger.
应用特点：
Application characteristics:
1.延缓和减少电动汽车充电对电网的扩容要求；
1. Delay and reduce the capacity expansion requirements of electric vehicle charging to the power grid;
2.通过充电时间、充电功率的合理分配，削峰填谷，缓解电网的峰谷差。
2. Through the reasonable distribution of charging time and charging power, the peak load shifting is performed to ease the peak-to-valley difference in the power grid.
适用行业：
Applicable industries:
实行峰谷电价差（且电价差较大）、峰值时段有充电需求的场合。例如电动公交场站、（工商业园区、高档社区）停车场。
Occasions implementing the peak-valley electric charge difference (with a bigger electric charge difference) and having charging needs in the peak period. Such as electric bus stations and parking lots (in industrial and commercial parks and high-end communities).
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公共电网
Public power grid
400V交流母线
400V AC busbar



7.
户用储能
7.
Household Energy Storage
	针对家庭、交通照明等用户开发的太阳能发电储能供电系统。
A solar energy generation, storage and power supply system developed for users such as households and transportation lighting.
系统主要由太阳能电池组、太阳能控制器、并离网逆变器、蓄电池组、电池管理系统、能量控制器等组成，可实现能源在吸收、转换、储存及使用环节自动化，节约用电成本，实现绿色环保的目的。
The system composes of the solar battery, solar controller, grid-connected and off-grid converter, storage battery, battery management system and energy controller. It can achieve automatic absorption, conversion, storage and use of energy sources and save electric costs, as well as realize the goal of green and environmental protection.
应用特点
Application characteristics
1.高效率、高可靠性、高智能，备电时间长；
1. High efficiency, high reliability, high intelligence and long power preparation time;
2.智能自动切换，可实现无人值守；
2. Intelligently automatic switchover and be able to realize unmanned operation;
3.人性化报警功能，完善在线保护；
3. Humanized alarm function and improve on-line protection
4.Wifi通讯，无线控制，实现远程操作；
4. Wifi communication and wireless control, realizing remote operations;
5.可联网，可通过电脑和手机查看、控制。
5. Be able to be connected to the Internet and be checked and controlled through computers and phones.
	[image: image23.png]IEER
Seran RIERERE T~ ﬂ

I:-l =

ZRAE





光伏组件
PV module
直流
DC
单相离网太阳能控制逆变器一体机
Single-phase off-grid solar energy control converter AIO
交流
AC
交流负载
AC load
市电
Power frequency AC
油机
Oil engine
蓄电池组
Storage battery



8.
相变储能在电能替代中的应用
8.
Application of Phase-change Energy Storage in Electric Energy Substitution
平高集团依托国内先进的相变储能技术，以分布 式能源站为基础，以能源管理系统为纽带，构建多 能互补的区域能源供应体系，提供能源综合服务。
Based on distributed energy stations and with energy management systems as the link, Pinggao Group relies on domestic advanced phase change energy storage technology to build a multi-functional and complementary regional energy supply system and provide integrated energy services.
相变蓄热系统采用多元复合相变蓄热材料，结合独创的高效换热器设计。产品具有蓄热量大、低成本、零排放、模块化、自动化等持点。
The phase change heat storage system uses multiple composite phase change heat storage materials and combines original high efficient heat exchanger design. The product has advantages of large heat storage, low cost, zero discharge, modularization and automation.
蓄热量大：最大单体蓄热设备蓄热星达2500kWh,可供10000-12000平米；
Large heat storage: maximum heat storage of the single heat storage equipment can reach 2,500 kWh and heat can be provided for an area of 10,000 - 12,000 m2; 
蓄热及放热迅速：最快实现1小时充放；
Rapid heat storage and discharge: the fastest (1-hour) storage and discharge can be reached;
经济效益：节约运行费用40%-70%。
Economic effectiveness: save operation fee by 40% - 70%.
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	移动热源
Mobile heat source
	谷电供暖/煤改电/电能替代
Valley electric heat supply / coal to electricity / electric power alternative
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	农产品烘干
Agricultural product drying
	工业余热废热利用
Usage of industrial afterheat and waste heat
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	电厂调峰
Peak load regulating of power plant
	弃风弃光供暖
Wind and PV curtailment for heat supply
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1.
箱式储能系统
1.
Box Energy Storage System
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主要特点：
Main characteristics:
1.标准化、模块化模组设计，系统容量灵活配置；
1. Standardization, modular module design and flexible configuration of system capacity;
2.系统高一致性；
2. High consistency of the system;
3.激光焊接工艺，系统高可靠性；
3. Laser welding process and high system reliability;
4.配置动环监控、温控和消防系统，保证系统安全可靠运行;
4. Configuration of the power and environment monitoring, temperature control and fire protection systems to ensure safe and reliable operation of the system;
5.BMU内置，高精度采集，自带主动/被动均衡功能；
5. Built-in BMU, highly accurate acquisition and self-equipped active/positive balancing function;
6.支持RS485/CAN通信；
6. Support RS485/CAN communication;
7.SOC、SOH等实时数据状态可视化；
7. Visualized states of real-time data such as SOC and SOH;
8.支持EMS远程调度管理。
8. Support EMS remote dispatching management.
	型号
Model
	250kW/1WMh
	1MW/5MWh
	500kW/1MWh
	1MW/1MWh

	直流侧参数
Parameters at DC side

	电池容星
Battery capacity
	1.176MWh
	5.376MWh
	1.036MWh
	1.036MWh

	额定电压
Rated voltage
	588V
	672V
	720V
	720V

	电压范围
Voltage range
	523V 〜703V
	570V 〜840V
	560V 〜820V
	560V 〜820V

	电池类型
Battery type
	铅炭电池
Lead carbon battery
	铅炭电池
Lead carbon battery
	磷酸铁锂电池
Lithium-ion ferrous phosphate battery
	磷酸铁锂电池
Lithium-ion ferrous phosphate battery

	交流测参数（并网模式）
Parameters at AC side (grid-connected mode)

	额定功率
Rated power
	250kW
	1MW
	500kW
	1MW

	额定电压
Rated voltage
	400V
	400V
	400V
	400V

	电压范围
Voltage range
	400 ±10%(可调）
400 ±10% (adjustable)
	400 ±10%(可调）
400 ±10% (adjustable)
	400 ±10%(可调）
400 ±10% (adjustable)
	400 ±10% (可调）
400 ±10% (adjustable)

	过载能力
Overload capacity
	1.1
	1.1
	1.1
	1.1

	额定频率
Rated frequency
	50Hz
	50Hz
	50Hz
	50Hz

	频率范围
Frequency range
	49.5Hz〜51 Hz(可调）
49.5Hz〜51 Hz (adjustable)
	49.5Hz 〜51 Hz(可调)
49.5Hz 〜51 Hz (adjustable)
	49.5Hz 〜51 Hz(可调）
49.5Hz 〜51 Hz (adjustable)
	49.5Hz 〜51 Hz(可调）
49.5Hz 〜51 Hz (adjustable)

	功率因数
Power factor
	0.9(超前)0.9(滞后）
0.9 (lead) 0.9 (lag)
	0.9(超前)0.9(滞后)
0.9 (lead) 0.9 (lag)
	0.9(超前)0.9(滞后）
0.9 (lead) 0.9 (lag)
	0.9(超前)0.9(滞后）
0.9 (lead) 0.9 (lag)

	交流测参数（孤岛模式）
Parameters at AC side (isolated island mode)

	额定功率
Rated power
	250kW
	1MW
	500kW
	1MW

	额定电压
Rated voltage
	400V
	400V
	400V
	400V

	电压范围
Voltage range
	400±5%(可调）
400 ±5% (adjustable)
	400±5%(可调）
400 ±5% (adjustable)
	400 ±5%(可调）
400 ±5% (adjustable)
	400±5%(可调）
400 ±5% (adjustable)

	额定频率
Rated frequency
	50Hz
	50Hz
	50Hz
	50Hz

	功率因数
Power factor
	0.9(超前)0.9(滞后）
0.9 (lead) 0.9 (lag)
	0.9(超前)0.9(滞后)
0.9 (lead) 0.9 (lag)
	0.9(超前)0.9(滞后）
0.9 (lead) 0.9 (lag)
	0.9(超前)0.9(滞后）
0.9 (lead) 0.9 (lag)

	系统参数
System parameter

	交流接入方式
AC connecting mode
	三相五线
Three-phase five-wire
	三相五线
Three-phase five-wire
	三相五线
Three-phase five-wire
	三相五线
Three-phase five-wire

	集装箱数星
Number of containers
	1 个(45HQ)
1 (45HQ)
	4 个(45HQ)1 个(10GP)
4 (45HQ), 1 (10GP)
	1 个(30HQ)
1 (30HQ)
	1 个(35HQ)
1 (35HQ)

	防护等级
IP grade
	IP54
	IP54
	IP54
	IP54

	噪声
Noise
	<65B
	<65B
	<65B
	<65B

	工作环境温度
Operating ambient temperature
	-20°C~50°C
	-20°C-50°C
	-20°C-50°C
	-20°C~50°C

	存储环境温度
Storage ambient temperature
	-40°C-65°C
	-40°C-65°C
	-40°C-65°C
	-40°C-65°C

	允许相对湿度
Allowable relative humidity
	5% 〜95%
	5% 〜95%
	5% 〜95%
	5% 〜95%

	通讯方式
Communication mode
	以太网、RS485、 CAN2.0
Ethernet, RS485, CAN2.0
	以太网、RS485、 CAN2.0
Ethernet, RS485, CAN2.0
	以太网、RS485、 CAN2.0
Ethernet, RS485, CAN2.0
	以太网、RS485、 CAN2.0
Ethernet, RS485, CAN2.0


2.
户用储能系统
2.
Household Energy Storage System
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壁挂式（容量：1kWh-5kWh）
Wall-mounted (capacity: 1 kWh-5 kWh)
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落地式（容量：6.5kWh-32kWh）
Floor-type (capacity: 6.5 kWh-32 kWh)
	产品简介：
Product introduction:
户用储能产品是平高集团针对家庭场景下的储能 及设备开发的储能电源产品。该系列电池模块是一种 智能型无人值守储能电源产品，支持多个模块并联使用，电池模块可以按照预定的通信协议与其他电器设 备进行通讯。
Household energy storage products are energy storage power products developed by Pinggao Group for energy storage and equipment in a home setting. This series of battery modules is an intelligent unattended energy storage power product that supports the parallel use of multiple modules. The battery module can communicate with other electrical equipment in accordance with a predetermined communication protocol.
主要特点：
Major characteristics:
1.高安全性、高能量密度和优良的循环性能；
1. High-level safety, high energy density and excellent cycle performance;
2.高性能的电池管理系统BMS,保证电池的安全；
2. Battery management system (BMS) with high performance to ensure the safety of batteries;
3.全智能设计，配置集中监控模块进行数据交换；
3. Fully intelligent design and configuration of centralized monitoring modules for data exchange;
4.精确的SOC及SOH算法，提高系统的可调度 性；
4. Accurate SOC and SOH algorithms, and improve the schedulability of the system;
5.多个电池单体灵活配置，提高输出功率和容量；
5. Multiple batteries are flexibly configured to increase output power and capacity;
6.内置多种通讯模式，支持主流储能变流器通讯 兼容。
6. Internally install multiple communication modes to support the communication compatibility of mainstream energy storage converters.


	典型户用储能参数
Typical Household Energy Storage Parameters

	容星
Capacity
	4kWh
	6.5kWh
	8kWh
	12kWh

	电池类型
Battery type
	三元锂电
Ternary lithium battery
	三元锂电
Ternary lithium battery
	三元锂电
Ternary lithium battery
	三元锂电
Ternary lithium battery

	交流输出
AC output

	额定输出功率
Rated output power
	2kW
	2kW
	2kW
	5kW

	输出电压
Output voltage
	220/230/240Vac
	220/230/240Vac
	100/110/120V； 220/230/240Vac
	100/110/120V； 220/230/240Vac

	输出频率
Output frequency
	50Hz/60Hz
	50Hz/60Hz
	50Hz/60Hz
	50Hz/60Hz

	过载能力
Overload capacity
	120%〈负载 <130% @10min; 130%〈负载 <150% @10s
120%〈load <130% @10min; 130%〈load <150% @10s
	120%〈负载 <130% @10min; 130%〈负载 <150% @10s
120%〈load <130% @10min; 130%〈load <150% @10s
	120%〈负载 <130% @10min; 130%〈负载 <150% @10s
120%〈load <130% @10min; 130%〈load <150% @10s
	120%〈负载 <130% @10min; 130%〈负载 <150% @10s
120%〈load <130% @10min; 130%〈load <150% @10s

	UPS功能
UPS function
	是
Yes
	是
Yes
	是
Yes
	是
Yes

	离并网功能
Off-grid and grid-connected functions
	离并网兼可
Off-grid and grid-connected functions are both available
	离并网兼可
Off-grid and grid-connected functions are both available
	离并网兼可
Off-grid and grid-connected functions are both available
	离并网兼可
Off-grid and grid-connected functions are both available

	最大功率
Maximum power
	92%(>70% 负载）
92%(>70% load）
	92%(>70% 负载）
92%(>70% load）
	92%(>70% 负载）
92%(>70% load）
	92°/。(>70% 负载）
92%(>70% load）

	交流充电
AC charging

	输入电压
Input voltage
	88 〜264Vac
	88 〜264Vac
	88 〜264Vac
	88 〜264Vac

	输入频率
Input frequency
	50/60Hz±5Hz
	50/60Hz±5Hz
	50/60Hz±5Hz
	50/60Hz±5Hz

	最大充电功率
Maximum charging power
	600W
	2.4kW
	2.4kW
	5kW

	光伏充电
PV charging

	最大输入功率
Maximum input power
	1.5kW
	2.4kW
	2.4kW
	2.4kW

	启动电压
Startup voltage
	75Vdc
	75Vdc
	75Vdc
	75Vdc

	MPPT 数
MPPT numbers
	2
	2
	2
	2

	MPPT输入电压
MPPT input voltage
	75 〜140Vdc
	75 〜140 Vdc
	75 〜140 Vdc
	75 〜140 Vdc

	最大输入电压
Maximum input voltage
	150 Vdc
	150 Vdc
	150 Vdc
	150 Vdc

	MPPT功率
MPPT power
	99.50%
	99.50%
	99.50%
	99.50%

	最大功率
Maximum power
	>96%
	>96%
	>96%
	>96%

	太阳能充电模式
Solar energy charging mode
	MPPT
	MPPT
	MPPT
	MPPT

	常规
Regular

	工作环境温度
Operating ambient temperature
	0°C~45°C
	0°C~45°C
	0°C~45°C
	0°C~45°C

	允许相对湿度
Allowable relative humidity
	5%~90%
	5% 〜90%
	5% 〜90%
	5%~90%

	产品尺寸
Product size
	L510*W270*H600mm
	L779*W347*H912mm
	L779*W350*H912mm
	L779*W472*H928mm


3.
应急电源车
3.
Emergency Power Supply Vehicle
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主要特点：
Major characteristics:
1.容量大，工作时间长，车载电池300kWh;
1. Large capacity, long working time and on-board battery of 300 kWh;
2.多种工作模式，自带车载混合变换系统：
2. Multiple working modes and self-equipped on-board hybrid transformation system:
输入：交流/直流：60kW
Input: AC/DC: 60 kW
输出：直流60kW@750V
Output: DC: 60 kW @750V 
交流：3相30kW
AC: Three-phase: 30 kW
3.具有良好的环境适应性，可保证设备全天候正常工作，安全实用;
3. Good environmental adaptability； it can ensure normal operation of equipment around the clock; safe and practical;
4.电源控制系统先进，确保供电运行可靠；
4. Advanced power supply control system; ensure reliable operation of power supply;
5.节能环保，工作时无污染，无矂声。
5. Energy saving and environmental protection, no pollution at work and free of noise.
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	应用
	Application

	应急抢修
	Emergency repair

	应急救护
	Emergency rescue

	应急交流放电
	Emergency AC discharging


系统原理
System principle
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	你变系统：功率可定制
	Inverter system: power can be customized

	充电及放电系统：60kW@750V含触摸屏、控制单元绝缘监测单位等。
	Charging and discharging system:60 kW @750V; include touch screen, control unit and insulation monitoring unit, etc.

	交流接口：交流输入采用插接方式
	AC interface: the plug-in method is used for AC input

	直流充电接口：
充电枪：对外充电，也可对内充电
充电座：可接受外部充电
	DC charging interface:
Charging gun: internal and external charging
Charging base: external charging is acceptable

	电池组：300kWh
一组电池，一套BMS系统
	Battery: 300 kWh
A set of batteries and a set of BMS


车辆选型
Vehicle Selection
	项目
Project
	技术参数指标
Technical parameter indexes

	整车外形
Vehicle appearance
	5995mmX2150mmX2760mm

	厢内尺寸
Compartment size
	4100mmX2020mmX1770mm

	总质量
Gross mass
	7100kg

	整备质量
Unladen mass
	6905kg

	轴距
Wheel base
	3300mm

	最高车速
Maximum speed
	95km/h

	续航里程
Endurance mileage
	≥150km（40km/h等速行驶）
≥150Km（constant speed drive: 40km/h）

	底盘型号
Chassis model
	EQ1070GTEVJ3载货汽车底盘
EQ1070GTEVJ3 cargo truck chassis


	车辆需求
Vehicle demand
载重要求：5370kg
Load requirement: 5370 kg
空间要求：300x2000x1760
Space requirement: 300x2000x1760
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工程业绩
Project Performance
南方电网调峰调频电站
Peak and Frequency Modulation Power Station of the Southern Power Grid
该项目为国家863课题项目，主要用来验证储能系统在调峰调频领域的作用。该项目包含2MW/2MWh电 池储能系统，采用链式储能结构、开发式二次系统控制平台，并采用先进的储能系统电池管理技术：高性能 嵌入式控制器，稳定的实时操作系统，高效数据采集，图形化软件编程系统，友善的人机界面。
The project is a national 863 project, which is mainly used to verify the role of energy storage systems in peak and frequency modulation. The project includes a 2MW/2MWh battery energy storage system, a chain-type energy storage structure, a developed secondary system control platform and an advanced battery management technology for energy storage systems: high-performance embedded controllers, stable real-time operating systems, efficient data acquisition, graphical software programming systems and friendly man-machine interfaces.
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监控系统
Monitoring system
上位机
Upper computer



青海6MW光储独立微电网
Qinghai 6MW PV and Energy Storage Independent Micro-Grid
该项目位于青海省杂多县新县城处于高海拔地区。微电网中不含有任何火电或水电机组，仅以光伏发电为能量来源，完全由储能作为电网支撑向杂多县新县城配电系统供电；系统运用6台储能变流器离网并联，实现了在无大电网支撑下多台储能变流器并联、光储互补协调控制的技术创新；储能系统在保障供电功率平稳和夜间正常供电的同时，也避免了独立光储系统的弃光、断电等问题。
The project is located in the high-altitude area of the new county area of Zadoi County, Qinghai. The micro-grid does not contain any thermal power or hydropower units. its energy source only comes from PV power generation and the power is fully supplied by the energy storage as the power grid support to the power distribution system of the new county area of Zadoi County; the system uses 6 sets of energy storage converters for off-grid connection in parallel, achieving the technical innovation of the parallel connection of multiple energy storage converters and complementary coordination control of PV and energy storage under the circumstance of no support of large grid; while the energy storage system guarantees stable power and normal power supply at night, it avoids PV curtailment, blackout and other issues of independent PV and energy storage systems.
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	北京乔波滑雪馆屋顶光储项目
Roof PV and Energy Storage Project of Beijing Qiaobo Ski Dome
该项目位于北京市乔波滑雪馆，充分利用滑雪馆屋顶，装设光伏发电容量为3MWp，可再生能源发电与储能结合，为滑雪场负荷供电。储能系统为300kW/1MWh，储能系统不仅可以配合光伏发电，提高控制室能源利用率，而且可以当做应急电源使用，提高电能质量。
The project is located at Qiaobo Ski Dome, Beijing. The roof of the ski dome is full made use and is equipped with a PV with a generating capacity of 3 MWp. The combination of renewable energy generation and energy storage will provide power for the ski resort. The energy storage system is 300 kW/1 MWh. It can not only cooperate with PV power generation, improve the energy utilization efficiency of the control room, but also be used as an emergency power supply to improve power quality.


房山工厂储能削峰填谷项目
Energy Storage and Peak Load Shifting Project of Factories in Fangshan
该项目位于北京市房山区某工厂，该工厂峰谷电价差较大，利用储能实现用电的削峰填谷，减少电费开支。该项目储能系统为375kw/750kWh,使用锂离子电池，集成为20尺集装箱，安装方便快捷。储能不仅能 实现削峰填谷，同时能够跟踪负荷曲线，实现需量电费管理。
The project is located at a factory in Fangshan District, Beijing. The factory's peak-valley electric charge difference is relatively large. It uses the energy storage to achieve peak load shifting of electricity utilization and reduce electricity expenses. The project's energy storage system is 375 kw/750 kWh, and uses lithium-ion batteries, and they are integrated into a 20-foot container that is easy to install. The energy storage can not only achieve peak load shifting, but also track the load curve and realize the management on demand charges.
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	主配电间
	Main power distribution room

	充电桩
	Charging pile

	电网
	Power grid

	主配变压器
	Main distribution transformer

	变压器断路器
	Circuit breaker of transformer

	工厂总用电负荷采集点
	Acquisition point of the total power load of factories

	宿舍
	Dormitory

	换热站
	Heat exchange station

	泵房
	Pump house

	综合楼
	Comprehensive building

	储能集装箱
	Energy storage container

	集装箱变压器
	Container transformer

	集装箱交流侧输出采集点
	Output acquisition point at the AC side of the container

	PCS交流侧输出采集点
	Output acquisition point at the AC side of the PCS

	空调1
	Air conditioner 1

	空调2
	Air conditioner 2

	风机
	Wind turbine

	监控及BMS系统
	Monitoring and BMS

	PCS柜
	PCS cabinet

	1#分支
	1# branch

	2#分支
	2# branch

	3#分支
	3# branch

	4#分支
	4# branch

	5#分支
	5# branch

	6#分支
	6# branch

	1#电池簇
	1# battery cluster

	2#电池簇
	2# battery cluster

	3#电池簇
	3# battery cluster

	4#电池簇
	4# battery cluster

	5#电池簇
	5# battery cluster

	6#电池簇
	6# battery cluster
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科技研发
Research & Development
平高集团始终坚持“战略性开发与适应性开发相结合，引进技术与自主创新并举，产学研相结合”的产品 开发方针，不断提升产品的技术性能。通过一系列产品的自主开发，培养和锻炼出一批业务能力强、专业素质 高、经验丰富的技术人员，造就出国内一流的研发队伍。
Pinggao Group always adheres to the product development policy of “combining strategic development with adaptive development, promoting technology introduction and independent innovation simultaneously, and integrating production, learning and research” to continuously improve the technical performance of the product. Through the independent development of a series of products, we cultivate and train a group of technical personnel with strong business abilities, high professional qualifications, and rich experience, creating a first-class R&D team in the country.
在储能技术研究领域，牵头开展河南省重大科技专项项目1项，参与国家电网公司总部管理科技项目4 项，承担国家重点研发计划项目“MW级先进飞轮储能关键技术研究”子课题研究工作。重点攻关高可靠长寿命锂离子电池技术和MW级储能系统集成技术。
In the field of energy storage technology research, it takes the lead in carrying out 1 major science and technology project in Henan Province, participates in 4 science and technology projects managed by the headquarters of the State Grid Corporation of China, and undertakes the sub-project research work of the national key R&D project — “Key Technology Research on MW-class Advanced Flywheel Energy Storage”. It focuses on the high-reliability long-life lithium-ion battery technology and MW-class energy storage system integration technology.
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	高低温环境设备
High/low temperature environmental equipment
	高低温环境设备
High/low temperature environmental equipment
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	高低温环境设备
High/low temperature environmental equipment
	电池特性监控分析系统
Battery characteristic monitoring and analysis system
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电池测试设备
Battery test equipment
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	科研人员正在进行研发
Researchers are performing R&D.
	新产品鉴定会
New product appraisal meeting
	科技大会
Sci-Tech Conference
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学术交流
Academic Exchange
平高集团坚持创新驱动发展，与中国电力科学研究院、中国科学院、全球能源互联网研究院、清华大学、 西安交通大学等单位建立合作关系，在电池储能、压缩空气储能、飞轮储能、商业楼宇用氢、超导储能等领域 开展合作交流。
Pinggao Group adheres to innovation-driven development and establishes partnerships with the China Electric Power Research Institute, the Chinese Academy of Sciences, the Global Energy Interconnection Research Institute, Tsinghua University, Xi'an Jiaotong University and other units to carry out cooperation and exchange in the fields of battery energy storage, compressed-air energy storage, flywheel energy storage, hydrogen for commercial buildings and superconducting energy storage.
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	日本东芝公司
	TOSHIBA (Japan)

	技术交流钛酸锂电池及储能系统
	Technical exchange of LTO batteries and energy storage systems

	日本日立公司
	HITACHI (Japan)

	技术交流电池及储能系统
	Technical exchange of batteries and energy storage systems

	美国普威公司
	Powin (US)

	技术交流电池管理系统
	Technical exchange of battery management systems

	德国Fraunhofer-Gesellschaft
	Fraunhofer-Gesellschaft (Germany)

	技术交流
	Technical exchange

	德国OLI Systems GmbH
	OLI Systems GmbH (Germany)

	技术交流电池及储能系统
	Technical exchange of batteries and energy storage systems

	平高集团有限公司
	Pinggao Group Co., Ltd.

	中国科学院
	Chinese Academy of Sciences

	技术交流超导储能、飞轮储能、压缩空气储能
	Technical exchange of superconducting energy storage, flywheel energy storage and compressed-air energy storage

	中国电科院
	China Electric Power Research Institute

	合作研发高可靠性长寿命电池及兆瓦级电池储能系统
	Cooperative R&D of high-reliability long-life batteries and MW-class battery energy storage system

	全球能源互联网研究院
	Global Energy Interconnection Research Institute

	合作研发商业楼宇储氢项目
	Cooperative R&D of commercial building hydrogen storage projects

	清华大学
	Tsinghua University

	合作研发国家重点研发计划项目MW级飞轮储能关键技术
	Cooperative R&D of the national key R&D project — Key Technology of MW-class Flywheel Energy Storage

	西安交通大学
	Xi'an Jiaotong University

	平高西交大联合研究院
	Pinggao-Xi'an Jiaotong University Union Institute
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	与清华研究院座谈会
Symposium with the graduate school of Tsinghua University
	与西交大研究院座谈会
Symposium with the graduate school of Xi'an Jiaotong University
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	与中科院过程所专家进行储能技术交流
Energy storage technical exchange with experts from Institute of Process Engineering, Chinese Academy of Sciences
	与美国普威公司专家进行技术交流
Technical exchange with experts from Powin (US)
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	与北京博瑞公司进行储能技术交流
Energy storage technical exchange with Beijing Borry Technology Development Co., Ltd.
	与日立公司专家进行技术交流
Technical exchange with experts from HITACHI (Japan)
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Pinggao Group


